SUMMARY TERMS-HEAD AND NECK

ARTERIES:
Arch of the Aorta- branches from right to left:


Brachiocephalic artery:



Right common carotid artery



Right subclavian artery


Left common carotid artery

Left subclavian artery
Subclavian artery:
Location- divided into 3 parts by the anterior scalene muscle that crosses anterior to the artery.  The 3 parts are defined by their relationship to the anterior scalene:

Medial (first) part- gives off 3 branches:

Vertebral- arises from first part of subclavian artery; ascends through the transverse foramina in the upper 6 cervical vertebrae; enters the head via the foramen magnum and joins the vertebral artery from the other side to form the basilar artery; contributes to cerebral arterial circle

*Thyrocervical trunk- arises from the first part of the subclavian artery; gives off branches to the upper limb musculature as well as the inferior thyroid gland.  Branches are:

*Suprascalpular artery- passes anterior to the scalenus anterior muscle in front of the phrenic nerve

*Transverse cervical artery- passes anterior to the scalenus anterior muscle in front of the phrenic nerve

*Inferior thyroid artery: supplies the inferior part of the thyroid gland and is important because its course crosses the recurrent laryngeal nerve which is located in the tracheoesophageal groove and may be injured when the inferior thyroid artery is ligated during thyroidectomy

*Ascending cervical artery- arises from the thyrocervical trunk or the inferior thyroid artery sometimes and courses along the anterior surface of the scalenus anterior muscle with the phrenic nerve

Internal thoracic artery- arises from the first part of the subclavian artery and descends inferiomedially into the thorax.  It runs parallel to the sternum and gives of anterior intercostal branches to the first 6 ribs

Deep or posterior (second) part- gives off the costocervical trunk.  The costocervical trunk gives off the deep cervical artery, which supplies deep neck muscles and fascia.

Lateral (third) part- gives off the dorsal scapular artery

*Common Carotid artery- arises from the brachiocephalic trunk on the right and from the aortic arch on the left.  Gives off no branches in the neck but ascends the neck in the carotid sheath and divides into the internal and external carotid arteries at the level of the hyoid bone at C3. The common carotid artery lies medial to the internal jugular vein.  Important structures at the bifurcation:


The carotid body- contains chemoreceptors

The carotid sinus- contains pressoreceptors
The chemo- and pressoreceptors are important in reflex control of cardiac output.  The branches of the common carotid are:

*External carotid artery- has approximately 8 branches which supply external structures of the skull and neck from the upper border of the thyroid cartilage to the neck of the mandible; branches within the carotid triangle are:

*Superior thyroid artery:

Location: usually the most inferior branch; arises from the anterior border of the external carotid artery and passes inferiorly; gives off superior laryngeal nerve

Supplies: superior part of thyroid gland



*Lingual artery:

Location: arises from the external carotid artery near the tip of the greater horn of the hyoid bone, and passes along the inferior border of the posterior belly of the digastric muscle medial to the hypoglossal nerve (CN XII); disappears under the hypoglossus muscle on its way to the tongue

Supplies: the tongue



*Facial artery:
Location: arises just superior to the origin of the lingual artery or it may arise from a common origin with the lingual artery; passes deep to the posterior belly of the digastric and stylohyoid muscles and then curves over the mandible at the anterior edge of the masseter

Supplies: facial structures



*Occipital artery:
Location: arises from the posterior aspect of the external carotid artery and runs superiorly and medially into the occipital region

Supplies: neck and scalp, gives a muscular branch to the sternocleidomastoid muscle



*Ascending pharyngeal artery:

Location: small, slender branch; arises from the medial aspect of the external carotid artery

Supplies: pharynx and meninges


Other branches of the external carotid are:
Posterior auricular artery- ascends posteriorly to supply the parotid gland, adjacent muscles and scalp

*Maxillary artery- one of the terminal branches of the external carotid; passes posterior to the neck of the mandible to enter the infratemporal fossa

Superficial temporal artery- one of the terminal branches of the external carotid; ascends anterior to the ear into the scalp

Internal carotid artery- has no branches in the neck and is larger and posterior to the external carotid artery.  Enters the carotid canal (temporal bone) and continues into the middle cranial fossa.  The internal carotid plexus, composed of postganglionic sympathetic fibers, surrounds this vessel.  Branches of the internal carotid carry these fibers to effector structures in the head.  It contributes to the cerebral arterial circle.

Cerebral arterial circle (of Willis)-p. 698-Moore:

Location: around the base of the brain within the cranium.  The brain is a highly metabolic organ and receives 20-25% of the blood supply.  The cerebral arterial circle is anatomically complete in 90% of people but is probably functionally competent in less than 25%.

Formed by: anterior part of circle receives contributions from the internal carotids; posterior part of the circle receives contributions from the vertebral arteries.  The actual circle consists of:


*Posterior cerebral arteries
*Posterior communicating arteries- joins posterior cerebral arteries with internal carotid arteries


*Internal carotid arteries
*Anterior cerebral arteries-join internal carotid arteries with anterior communicating artery


*Anterior communicating artery
Components of the cerebral arterial circle are prone to formation of berry aneurysm, which may rupture and produce a subarachnoid hemorrhage.

Contributors:

*Vertebral artery- the 2 vertebral arteries give off *posterior inferior cerebellar arteries (PICA) before fusing together to form the basilar artery




*Basilar artery- gives off:

*Anterior inferior cerebellar arteries (AICA)- which gives off labyrinthine artery that enters internal auditory meatus





*Superior cerebellar arteries- joins AICA





*Posterior cerebral arteries-

*Internal carotid artery- after leaving the carotid canal, the vessel traverses the foramen lacerum, ascends through the cavernous sinus and gives off the ophthalmic artery. Subsequently, it gives off the anterior cerebral artery and at this point the internal carotid artery continues as the middle cerebral artery.

Clinical notes:

A head injury can rupture cranial vessels.  Types of hemorrhages:


Epidural hemorrhage- blood is confined between dura and bone


Subdural hemorrhage- blood is between dura and arachnoid


Subarachnoid hemorrhage- blood is between arachnoid and pia

Injury to the middle meningeal artery is a frequent cause of cranial epidural hemorrhage

Superficial Arteries of the Face:
*Facial artery:

Location: found within the submandibular triangle; crosses the inferior border of the mandible and passes in a groove on the deep surface of the submandibular gland onto the superficial face; the facial vein accompanies it

*Transverse facial artery:



Location: superior and parallel to the parotid duct (difficult to identify)


*Superior and inferior labial arteries:



Location:  superior and inferior to the lips


*Angular artery- terminal branch of the facial artery



Location:  passes lateral to the nose

*Superior laryngeal artery:

Arises from: superior thyroid artery

Location: accompanies the superior laryngeal vein and internal laryngeal nerve to pierce the thyrohyoid membrane

*Internal thoracic artery:
Location: originates from the inferior aspect of the subclavian artery, opposite the origin of the subclavian trunk, and passes into the superior thoracic aperture to the anterior aspect of the thoracic wall

*Vertebral artery:
Location: medial and deep to the thyrocervical trunk.  It passes superiorly in the triangular-shaped region between the longus colli muscle medially and the scalenus anterior muscle laterally.  The transverse process of the C6 vertebra is at the apex of this triangle.  The vertebral artery enters the foramen transversarium of the C6 vertebra and is accompanied by the vertebral vein

*Deep temporal vessels and nerve- supply the temporalis muscle from its deep surface; these are cut in lab

*Maxillary artery:
Location: enters the infratemporal fossa by passing posterior to the neck of the mandible; terminal branch of external carotid artery. 


First part (most lateral)- gives off branches which pass through foramina:



Deep auricular artery- supplies the TM joint and external auditory meatus



Anterior tympanic artery- supplies tympanic membrane 

*Middle meningeal artery- located between the two roots of the auriculotemporal nerve; it passes into the foramen spinosum to supply the dura

*Inferior alveolar artery- runs with the inferior alveolar nerve deep to the angle of the jaw and passes through the mandibular foramen to supply the lower jaw and teeth

Second part (medial to the 1st part)- branches supply blood to the muscles of mastication derived from the first branchial arch and the buccinator muscle:



Temporal artery- supplies temporalis muscle

*Masseteric artery- vessels and nerve pass through the mandibular notch and enter the deep surface of the masseter muscle; these are cut in lab



Pterygoid arteries- supplies medial and lateral pterygoid muscles

*Buccal artery- nerve and artery usually pass between the 2 heads of the lateral pterygoid muscle and supplies the buccinator muscle and cheek mucosa

Third part (deepest and most medial)- gives off arteries that pass through bone usually in company with branches of the maxillary (V2) division of the trigeminal nerve:



*Posterior superior alveolar artery- supplies the upper jaw and teeth

Infraorbital artery- passes through the infraorbital fissure and canal onto the face

Descending palatine artery- descends through the greater palatine canal to supply the hard and soft palate and gives off a branch to the pterygoid canal

Sphenopalatine artery- supplies the lateral nasal wall and nasal septum

CARTILAGES:
*Alar- paired, u-shaped cartilages that determine the shape of the nose and are the principal elements in the formation of the nares

*Septal- unpaired, midline cartilage

*Lateral nasal-paired cartilages located at the superior border of the septal cartilage

CRANIAL FOSSA:
*Dura mater- the outer of the 3 coverings of the brain; composes of 2 layers:

Outer (periosteal) layer- continuous with the periosteum and adheres intimately to the cranial bones; also called endocranium

Inner (meningeal) layer- in contact with the thin underlying arachnoid mater

*Epidural space- space between inner surface of calveria and the periosteal layer 

*Middle meningeal arteries- right and left supply blood to the dura mater and cranial bones

*Arachnoid granulations- located on surface of dura mater

*Sharpey's fibers- located on surface of dura mater; secures the dura to the calvaria

*Arachnoid mater- located deep to the dura mater

*Subdural space- space between the arachnoid mater and the dura mater

*Pia mater- deep to the arachnoid mater; lies directly on the surface of the brain and follows all its contours

*Subarachnoid space- space between the arachnoid and pia mater; contains CSF

*Falx cerebri- extends between right left and right cerebral hemispheres

*Tentorium cerebelli- a projection of dura mater which lies between the cerebral hemispheres and the cerebellum; its free edge forms the tentorial notch

*Falx cerebelli-

Brain and brain stem regions:

*Cerebral hemispheres
 
*Cerebellum
*Medulla oblongata
*Pons
*Midbrain
*Mammillary bodies
*Pituitary stalk
Cranial Nerves on inferior surface of brain and in cranial cavity:

*Olfactory bulb and olfactory tract (CN I)- 

*Optic nerve (CN II) and optic chiasm
*Oculomotor nerve (CN III)
*Trochlear nerve (CN IV)
*Trigeminal nerve (CN V)


*Abducens nerve (CN VI)
*Facial nerve (CN VII)- facial nerve proper (motor root) and nervous intermedius (sensory root)

*Vestibulocochlear nerve (CN VIII)
*Glossopharyngeal nerve (CN IX)

*Vagus nerve (CN X)

*Spinal accessory nerve (CN XI)- cranial root and spinal root


*Hypoglossal nerve (CN XII)
Arteries on the inferior surface of the brain:

*Vertebral artery- right and left; also locate in the cranial cavity


*Basilar artery- also locate in the cranial cavity


*Posterior cerebral artery
*Posterior communicating artery

*Internal carotid artery- also located in the cranial cavity


*Middle cerebral artery

*Anterior cerebral artery

*Anterior communicating artery

*Superior cerebellar artery

*Anterior inferior cerebellar artery

*Posterior inferior cerebellar artery
*Cranial fossa- anterior, middle, and posterior.  Find within middle cranial fossa:


*Trigeminal ganglion (Gasserian)
*Ophthalmic division of the trigeminal nerve (V1)- before it enters the orbit via the superior orbital fissure

*Maxillary division of trigeminal nerve (V2)- before it enters the foremen rotundum


*Mandibular division of trigeminal nerve (V3) - before it enters the foreman ovale

*Diaphragm sellae- circular dural fold which covers the hypophyseal fossa

*Pituitary gland
DUCTS:
*Parotid duct:
Location: 2 cm inferior and parallel to the zygomatic arch; it crosses the superficial surface of the masseter muscle; at the anterior border of the masseter muscle, it pierces the buccinator muscle and enters the vestibule of the oral cavity opposite the second premolar tooth

*Thoracic duct:

Location: lies adjacent to the left side of the esophagus, as it emerges from the mediastinum through the superior thoracic aperture.  It then passes superiorly and anteriorly to the subclavian artery to join the left subclavian or internal jugular vein

FASCIA:
Superficial fascia of the neck:

Contents: loose areolar tissue that contains cutaneous nerves and superficial veins.  Most of the nerves are branches of the cervical plexus.  The platysma muscle is also located in this layer.

Deep cervical fascia- consists of several cylindrical coverings.  These connective tissue sheets have continuities and bony attachments that form fascial planes and compartments in the neck.  The coverings of deep fascia are:

Investing fascia- encloses and covers structures in the neck.  This tough, dense fascia is attached superiorly to the *superior nuchal line of the occipital bone, *mastoid process, and inferior border of the mandible.  Inferiorly it attaches to the manubrium, clavicle, and spine of the scapula.  The investing fascia exists primarily as a single sheet of connective tissue but splits to enclose the sternocleidomastoid and trapezius muscles.  This layer also forms sheaths for the parotid and submandibular glands.

Prevertebral fascia- defines a smaller cylinder within the larger one formed by the investing fascia.  It encloses the vertebral column and associated musculature.  It is also drawn into the axilla on the brachial plexus and subclavian artery as the axillary sheath.  Inflammation in the prevertebral fascia may spread through the retropharyngeal space to reach the thoracic cavity

Visceral fascia- lies in the central part of the neck and consists of 2 continuous fasciae:

Pretracheal fascia- anterior; surrounds thyroid gland, trachea, and esophagus


Buccopharyngeal fascia- posterior; covers pharynx and buccinator muscle  

Retropharyngeal space- potential space that accommodates the movements of the pharynx during swallowing; located posterior to the buccopharyngeal fascia and anterior to the prevertebral fascia

Carotid sheath- Tubular, fascial condensation that extends from the base of the skull to the root of the neck.  It invests and separates the common and internal carotid arteries, the internal jugular vein, and the vagus nerve (CN X) as they course through the neck.  Often, the superior root of the ansa cervicalis complex lies in the sheath anterior to the carotid artery.  The cervical sympathetic trunk is located posterior to the sheath but is NOT included within it.

FORAMEN:
*Supraorbital foramen-passageway for the supraorbital nerve [sensory branch of the ophthalmic nerve (V1)]

*Infraorbital foramen- passageway for the infraorbital nerve [sensory branch of the maxillary nerve (V2)]

*Mental foramen- passageway for the mental nerve [sensory branch of the mandibular nerve (V3)]

*Stylomastoid foramen- the main trunk of the facial nerve (CN VII) passes through here before it gives branches to the superficial face

*Foramen transversarium of cervical vertebra-the vertebral artery passes through C1-C6 on its way to the skull

*Superior orbital fissure- The frontal, lacrimal, and nasociliary branches of the ophthalmic nerve (V1), oculomotor nerve (CN III), trochlear nerve (CN IV), abducens nerve (CN VI), and the superior opthalmic vein pass through it into the orbit.

*Foramen rotundum- the maxillary nerve (V2) passes through it

*Foramen ovale- the mandibular nerve (V3), the lesser petrosal nerve (branch of glossopharyngeal nerve- CN IX), accessory meningeal artery, and emissary veins pass through it

*Foramen spinosum- the spinous branch of mandibular nerve (V3) and the middle meningeal artery and vein pass through it

*Mandibular foramen- the inferior alveolar branch of mandibular nerve (V3) passes through it

*Internal auditory meatus- the facial nerve (CN VII), the vestibulocochlear nerve (CN VIII), and the labyrinthine artery pass through it

*Stylomastoid foramen- the facial nerve (CN VII) passes through it

*Foramen lacerum- the greater petrosal nerve (branch of facial nerve-CN 7) passes over but not through it

*Jugular foramen- the glossopharyngeal nerve (CN IX), the vagus nerve (CN X), the recurrent meningeal branch of the vagus, the spinal accessory nerve (CN XI), inferior petrosal sinus, sigmoid sinus, and posterior meningeal artery pass through it

*Foramen magnum- the vertebral arteries and medulla oblongata pass through it

*Carotid canal- the internal carotid artery with its sympathetic-postganglionic internal carotid plexus passes through it

Infratemporal fossa- irregular cube-like space:


Boundaries:
Lateral- ramus of the mandible




Medial- lateral plate of pterygoid process (sphenoid bone)




Anterior- posterior wall of the maxilla




Posterior- condyler process of the mandible

Roof- greater wing (infratemporal crest) of the spenoid bone and the adjacent foramen ovale and foramen spinosum

Floor- attachment of the medial pterygoid muscle to the ramus of the mandible


Contents:
Muscles- inferior part of temporalis muscle and medial and lateral pterygoid muscles



Maxillary artery and branches



Pterygoid plexus of veins

Otic ganglion

Sensory and motor branches of mandibular nerve (V3)

Pterygopalatine fossa:

Location: it is a recess located medial to the infratemporal fossa and lateral to the nasal cavity


Connections:

Sphenopalatine foramen (located on the medial wall of the pterygopalatine fossa)- joins the nasal cavity to the pterygopalatine fossa

The pterygomaxillary fissure- joins the infratemporal fossa to the pterygopalatine fossa

Importance: the important parasympathetic pterygopalatine ganglion is suspended from maxillary nerve (V2) in the pterygopalatine fossa 

GLANDS:
Parotid
*Thyroid gland:
Lobes- left, right, and sometimes a pyramidal lobe (embryological remnant of thyroglossal duct) extending superiorly from the isthmus

Isthmus- connects the left and right lobe of the thyroid; usually lies over the 2nd and 3rd tracheal rings

Note: In thyroidectomy, the infrahyoid muscles are highly transected and retracted inferiorly to retain their nerve supply.  The recurrent laryngeal nerve is identified before any structures are clamped, transected, or ligated.

Parathyroid glands- small, brownish glands located on the posterior aspect of the thyroid lobes.  There is usually a superior and an inferior parathyroid gland associated with each lobe but they are difficult to identify

LARYNX:
Location- lies in the neck between the 4th and 6th cervical vertebrae

Functions- regulating the airway and voice production.  The larynx has a cartilaginous skeleton to maintain its patency for airflow, but the airflow may be decreased or completely cut off voluntarily by muscles controlling the vocal cords.

Skeleton- cartilaginous framework is attached to the hyoid bone by the thyrohyoid ligament.  Movement of the hyoid carries the larynx with it.  5 major cartilages:

*Cricoid cartilage- located at C6 vertebra with its lamina facing posteriorly; only complete cartilage ring of the airway; shaped like signet ring; most inferiorly placed; 4 synovial joints (2 cricoarytenoid joints and 2 cricothyroid joints) produce facets on the cricoid

*Thyroid Cartilage with its laryngeal prominence- forms the prominence of the Adam's apple and is composed of 2 lamina that meet in the midline anteriorly, forming an angle that is narrower and more obvious in men than women.  The posterior border continues superiorly as the superior cornu and inferiorly as the inferior cornu.

*Epiglottis- leaf-shaped; superior end is broad and free while the lateral margins are enclosed in the aryepiglottic folds; inferior end is connected to thyroid cartilage by the thyroepiglottic ligament

*Arytenoid cartilage- qty. 2; three-sided pyramidal structures; their bases articulate with the upper border of the cricoid lamina and their apices curve posteriomedially.  The posterolateral angle of the base presents the muscular process that attaches to laryngeal muscles and an anterior or vocal process for attachment of the vocal ligaments.

Minor laryngeal cartilages:

Corniculate cartilages- qty. 2; at the apex of arytenoid cartilages

Cuneiform cartilages- qty. 2; in the aryepiglottic folds

Triticeal cartilages- embedded in the free posterior edges of the thyrohyoid membrane 

Spaces and Folds:

Folds: run anterioposteriorly and project inward from the sides of the larynx.  

*Vestibular fold- false vocal cord is the upper fold



*Vocal fold- true vocal cord is the lower fold


Spaces: the folds form 3 spaces

*Vestibule (supraglottic space)- space above the false vocal cords; superior space of larynx extending from the aditus to the vestibular folds

*Ventricle (sinus) of the larynx- space between the false and true vocal cords



Rima vestibuli- space between the vestibular folds



*Rima glottidis- space between the right and left true vocal cords

*Infraglottic space- space below true vocal cords; portion of larynx inferior to the rima glottidis which leads into the trachea

Intrinsic Muscles of the Larynx:

Sphincter muscles- these muscles have a sphincteric function at the laryngeal aditus and vestibule and help prevent food and water from entering the larynx.

*Oblique arytenoid muscle:
Location: arytenoid cartilage to arytenoid cartilage; overlie the transverse arytenoid muscle




Innervation: inferior (recurrent) laryngeal nerve (branch of X)



Action: adducts vocal cords

Aryepiglottis muscle- continuation of oblique arytenoid muscle into the aryepiglottic fold

Thyroepiglottis:
Location: runs from the medial surface of the lamina of the thyroid cartilage to the lateral margin of the epiglottis and aryepiglottic fold

Action: is usually poorly developed; may help depress the epiglottis during swallowing

Muscles that Control Opening and Closing of Airway at Rima Glottidis:
*Posterior cricoarytenoid muscle:

Location: posterior lamina of cricoid cartilage to the muscular process of arytenoid




Innervation: inferior (recurrent) laryngeal nerve

Action: this may be the most important muscle in the body since it is the abductor of the vocal folds and responsible for opening the airway during respiration

*Lateral cricoarytenoid muscle:

Location: lateral surface of cricoid cartilage to the muscular process of the arytenoid cartilage

Innervation: inferior (recurrent) laryngeal nerve

Action: adducts (approximates) vocal folds, thus narrowing or closing the rima glottidis


Transverse arytenoid- powerful adductor of vocal folds

Muscles that Regulate Tension on the Vocal Folds:
*Cricothyroid muscle:

Location: anterior lateral surface of the cricoid cartilage to inferior margin of the thyroid cartilage




Innervation: superior laryngeal nerve, external branch (of X)

Action: upon contraction, it tilts the thyroid cartilage anteriorly at the cricothyroid join, thus increasing tension of the true vocal cords



*Thyroartytenoid muscle:

Location: parallels the vocal folds and lies just lateral to them; posterior surface of the thyroid cartilage to the muscular process of the arytenoid cartilage




Innervation: inferior (recurrent) laryngeal nerve

Action: pulls arytenoids anteriorly, with consequent shortening and a decrease of tension on the vocal cords.



*Vocalis muscle:
Location: constitutes the innermost muscle fibers of the thyroarytenoid and is attached to the vocal cords.

Action: it minutely adjusts the vocal cords for speaking and singing

Arteries and Lymphatics of Larynx:
Arteries- laryngeal branches of the superior and inferior thyroid arteries accompany the internal and recurrent laryngeal nerves and supply the larynx

Lymphatics- lymph from superior to the true vocal folds flows superiorly into superior deep cervical nodes near the carotid bifurcation.  Lymph from inferior to the true vocal folds drains caudally into inferior deep cervical nodes located inferior to the omohyoid muscles and on tracheal rings.

Innervation of Larynx:
Motor: superior and inferior laryngeal branches of the vagus nerve (CN X)- see above specific muscles

Sensory:
laryngeal mucosa above true vocal folds- sensory from internal branch of the superior laryngeal nerve (of X) 

Laryngeal mucosa below true vocal folds- sensory from inferior (recurrent) laryngeal nerve (of X)

Other laryngeal parts to find:
*Thyrohyoid membrane
*Cricothyroid membrane
*1st tracheal ring and tracheal cartilage
*Aryepiglottic folds- borders the opening to the larynx

*Piriform recesses- Qty. 2; located lateral to the opening of the larynx; common site for throat cancer

*Vocal ligament- located on free margin of vocal fold

*Internal laryngeal nerve and superior laryngeal artery- pass through an opening in the thyrohyoid membrane and into the region of the piriform recess; supplies mucous membrane above the level of the vocal folds.

*Recurrent (inferior) laryngeal nerve and inferior laryngeal artery:

Location:
inferior laryngeal artery is a branch of inferior thyroid artery




Inferior laryngeal nerve lies between trachea and esophagus

Notes:
Indirect laryngoscopy- use of a mirror on a long slim handle to visualize nasopharynx, root of tongue and epiglottis, valleculae, piriform fossa, vestibular and vocal folds, and superior trachea.

Certain viral and bacterial infections of sudden onset may cause sever swelling of the epiglottis or vestibular fold, particularly in young children, necessitating a life-saving tracheostomy.

Disease or surgery may compromise the superior of recurrent laryngeal nerves.  Injury to the superior laryngeal nerve will impair or abolish the cough reflex, and the vocal fold on the effected side cannot be tensed.  Often the voice will be hoarse.  Damage to the recurrent laryngeal nerve will paralyze the intrinsic muscles of the larynx on the affected side.

It is impossible to cough normally if one vocal fold is paralyzed and if both are paralyzed, or the larynx has been removed, coughing is impossible.  Lifting heavy weights is also impossible.

In thyroidectomy, the inferior laryngeal nerve, in the tracheoesophageal groove, is carefully dissected and identifies before any structures are clamped, or severed.

Foreign bodies, such as fish bones and chicken bones, frequently lodge in the piriform recess, causing pain and irritation.

LIGAMENTS:
*Sphenomandibular ligament- located between medial and lateral pterygoid muscles and directly medial and posterior to the lingual and inferior alveolar nerves.  It attaches superiorly to the spine of the sphenoid and inferiorly to the lingula of the mandible.

LYMPHATICS:

Lymphatics tend to follow veins. In the head and neck, there is a ring of superficial nodes and a ring of deep nodes.  These nodes usually have regional names and superficial nodes generally drain into deep nodes.  Efferent channels from nodes converge to form:  


Thoracic duct- drains into the subclavian vein on the left


Right lymphatic duct- drains into the subclavian vein on the right

MUSCLES:
Muscles of Facial Expression:

*Platysma:



Location: covers the anterior surface of the neck



Origin: skin over the pectoralis major and deltoid muscles, clavicle



Insertion: body of the mandible and skin of the lower part of the face



Action: tenses the skin of the neck and draws angle of mouth downward



Innervation: cervical branch of the facial nerve (CN VII)

*Orbicularis oris
*Orbicularis oculi
*Buccinator
*Zygomaticus major
Muscles of Mastication:

*Masseter:


Origin: zygomatic arch


Insertion: angle of the mandible

Action:  elevates mandible, protrudes mandible somewhat, deep fibers retract the mandible; biting muscle



Innervation: trigeminal nerve

*Temporalis:


Origin: temporal fossa


Insertion: coronoid process of the mandible

Action: elevates the mandible; posterior fibers retract the mandible; biting muscle


Innervation: trigeminal nerve

*Medial pterygoid muscle:
Origin: pterygoid fossa (on mandible) and maxillary tuberosity (behind last upper molar)


Insertion: medial surface of the angle of the mandible

Action: side to side grinding movement of the mandible; protrudes mandible somewhat

*Lateral pterygoid muscle:

Origin: lateral pterygoid plate and the base of the greater wing of the sphenoid 

Insertion:
superior head- articular disc of the TM joint

Inferior head- pterygoid fovea on the ramus of the mandible

Action: side to side grinding movement of the mandible; protrudes the mandible

Muscles that Move the Eye:

Lateral rectus:


Action: abduction



Innervation: Abducens nerve (CN VI)



Best eye position for testing: have pt turn cornea directly laterally


Medial rectus:


Action: adduction



Innervation: oculomotor nerve (CN III)- inferior division



Best eye position for testing: have pt turn cornea directly medially

Superior rectus:


Action: elevates, adducts, and rotates medially



Innervation: oculomotor nerve (CN III)- superior division



Best eye position for testing: have pt turn cornea laterally


Inferior rectus:


Action: depresses, adducts and rotates laterally



Innervation: oculomotor nerve (CN III)- inferior division



Best eye position for testing: have pt turn cornea laterally


Superior oblique:


Action: depresses, abducts, and rotates medially



Innervation: trochlear nerve (CN IV)



Best eye position for testing: have pt turn cornea medially and downward


Inferior oblique:



Action: elevates, abducts, and rotates laterally



Innervation: oculomotor nerve (CN III)- inferior division


Best eye position for testing: have pt turn cornea medially and upward

*Sternocleidomastoid:

Triangles: principal muscular landmark, which subdivides the neck into posterior and anterior triangles


Location: extends diagonally from the sternum and clavicle to the mastoid process


Innervation: motor is from spinal accessory nerve (CN XI), afferent proprioceptive innervation is supplied by C2 and C3 fibers from the cervical plexus

Action: Acting alone, the muscle tilts the head to its own side and rotates the face toward the opposite side.  Acting together, the sternocleidomastoids flex the neck.

*Scalenus anterior:


Origin: transverse processes of cervical vertebrae


Insertion: first rib

Action: although the muscle assists in lateral flexion of the neck and elevation of the first rib, it is more important for its anatomical relationship to the brachial plexus and subclavian vessels 

*Scalenus medius and posterior- thoracic inlet syndrome is caused by a narrowing of the gap between scalenus anterior and medius muscles.  The resulting pressure on the brachial plexus or occlusion of the subclavian artery causes symptoms in the upper limb

*Levator scapulae
*Splenius capitis
*Semispinalis capitis
*Trapezius:


Innervation: from spinal accessory nerve (CN XI)

Infrahyoid muscles- these strap muscles depress and steady the hyoid bone during swallowing and phonation:

*Omohyoid:

Description: flattened and strap-like; consists of a superior and inferior belly which are connected by an intermuscular tendon, that is held by connective tissue to the anterior surface of the internal jugular vein to prevent the vein from collapsing under negative pressure

Location: The position of the inferior belly divides the posterior triangle into an upper occipital triangle and a lower subclavian (or supraclavicular) triangle.  The inferior belly is located in the posterior triangle but the superior belly is located in the anterior triangle

Origin: inferior belly arises from scapula

Insertion: superior belly attaches to hyoid bone

Innervation: branches of ansa cervicalis

*Sternohyoid muscle:



Origin: arises from manubrium



Insertion: hyoid bone



Innervation: branches of ansa cervicalis

*Sternothyroid muscle:


Origin: deep to the sternohyoid on the manubrium


Insertion: thyroid cartilage


Innervation: branches of ansa cervicalis

*Thyrohyoid membrane and muscle:

Origin: arises from the thyroid cartilage

Insertion: the hyoid bone



Innervation: C1 (nerve to the thyrohyoid)

*Cricothyroid membrane and muscles
*Digastric muscle:
Anterior belly: originates from the mandible (digastric fossa); derived from 1st pharyngeal arch and innervated by the trigeminal nerve (CN V)

Posterior belly: attached to the medial aspect of the mastoid process; derived from the 2nd pharyngeal arch and innervated by the facial nerve (CN VII)

The intermediate tendon connects the two bellies of the muscle to the hyoid bone and passes between slips of the stylohyoid muscle

Action: elevates the hyoid; with the hyoid held down by the infrahyoid muscles, the digastric muscles aid in opening the mouth

*Stylohyoid muscle:
Origin: styloid process of the temporal bone

Insertion: hyoid bone

Innervation: facial nerve (CN VII)

Action: assists the digastric in elevating the hyoid

Note: the intermediate tendon passes between slips of this muscle close to its attachment to the hyoid bone

*Mylohyoid muscle:

Origin: the mandible

Insertion: the hyoid bone and a median fibrous raphe; forms the floor of the

 submental triangle

Action: elevates the floor of the mouth

Innervation: motor innervation from mandibular branch of the trigeminal nerve (CN V3)

*Occipitalis muscle- located within the posterior skin flaps

*Frontalis muscle- located within the anterior skin flap; the occipitalis and frontalis muscle are connected by the galea aponeurotica

NERVES:
Cranial nerves (CN I - CN XII)- have GVA, GVE, GSA, and GSE components.  Some cranial nerves have special sensory components that mediate taste, smell, sight, and hearing.  A cranial nerve develops in association with each pharyngeal arch and this cranial nerve will innervate muscles derived from the respective pharyngeal arch

Facial (CN VII): see facial nerve map

Location:  arises from the pons and consists of a small filament, the nervous intermedius (sensory and parasympathetic components), and the larger motor root, which innervates the muscles of facial expression and other muscles derived from the 2nd pharyngeal arch.  This nerve runs in the facial canal.  Branches are:

Greater petrosal nerve- has GVA, GVE, and taste components; rides with the deep petrosal nerve (GVE-sympathetic preganglionic) to form the nerve of the pterygoid canal which provides motor innervation to lacrimal and nasal glands (rides with branches of V1 and V2); it also receives sensory input from the nasopharynx (rides with branches of V2)

*Chorda tympani nerve- location: it emerges from the petrotympanic fissure and passes anteriorly to join the lingual nerve; has a motor and taste component, provides motor innervation to submandibular and sublingual salivary glands; provides taste sensation to the anterior 2/3rds of tongue (rides with lingual branch of CN V3)

A General somatic afferent branch- carries impulses from the external auditory meatus and skin of the posterior surface of the external ear


The general somatic efferent branch- innervates all muscles of facial expression and muscles derived from the 2nd pharyngeal arch.  The 5 branches of the facial nerve which emerge from the capsule of the parotid gland from superior to inferior are:

*Temporal branch



*Zygomatic branch
*Buccal branch (of facial nerve)- runs laterally over the masseter muscle and onto the buccinator muscle to provide it with motor innervation




*Mandibular branch
*Cervical branch- only branch which crosses the angle of the mandible; it innervates the platysma muscle

Clinical notes:

Bell's palsy- a condition caused by inflammation of the facial nerve in the confined space of the facial canal, which exerts pressure on the nerve and can cause paralysis of the facial muscles

A lesion of the lingual nerve as it originates would affect only general sensation to the anterior 2/3rds of the tongue.  Damage of the nerve distal to the point where it is joined by the chorda tympani would, in addition, block taste to the anterior               2/3rds of tongue and secretion of the submandibular and sublingual glands

The facial nerve can be tested by looking for asymmetry when the patient wrinkles forehead, frowns, smiles, and raises eyebrows

Special sensation of taste can be tested by putting salt and then sugar on each side of the protruded tongue (make sure to rinse away salt well before sugar is tested)

The stapedius and tensor tympani have a protective function.  They limit excursion of the ear ossicles when a loud noise causes an excessive vibratory motion of the tympanic membrane

Trigeminal (CN V)- arises from the pons as a small motor root and a large general somatic sensory root, has 3 sensory divisions: 

Ophthalmic (V1)- entirely sensory; innervates the skin of the upper eyelid above each orbit and on the lateral side of the nose.  3 sensory branches are:

Frontal nerve- its 2 branches receive cutaneous sensory input from bridge of nose, upper eyelids, forehead, and central part of anterior 2/3rds of scalp.  Branches are:




*Supraorbital branch- emerges from the supraorbital foramen




Supratrochlear branch
Lacrimal nerve- receives input from lacrimal glands, conjunctiva, and skin at lateral margin of orbit

Nasociliary nerve:


Ciliary branch- sensory input from eyeball

Posterior ethmoidal branch- sensory input from mucosa of posterior ethmoidal air cells and sphenoid sinus

Infratrochlear branch- sensory input from skin, conjunctiva, and lacrimal sac in medial part of orbit

Anterior ethmoidal branch- sensory input from mucosa of anterior ethmoidal air cells, frontal sinus, anterior part of nasal cavity, and skin of distal part of dorsum of nose 

Maxillary (V2)- entirely sensory; innervates the skin of the lower eyelid, over the zygoma below the orbit, and over the upper lip.  3 sensory branches are:  

*Infraorbital branch- emerges from the infraorbital foramen and forms the infraorbital plexus; sensory input from lateral nasal, superior labial, and infraorbital areas of the face

Nasopalatine branch- with greater and lesser palatine nerves; sensory input from nasopharynx, nasal cavity, sphenoid sinus, ethmoidal air cells, and hard palate

Zygomatic branch- sensory input from skin of anterior zygomatic and anterior temporal regions

Superior alveolar branch- consisting of anterior, middle, and posterior branches; sensory input from maxillary sinus, teeth, and gums

Mandibular (V3)- contains both motor and sensory fibers (the only motor branch of the trigeminal nerve). All muscles of mastication are supplied by the motor division of the mandibular nerve. It also supplies sensory innervation to the skin just anterior to the ear over the lower cheek, lower lip, and the anterior aspect of the mandibular.  The *trunk of the mandibular nerve is located deep to the lateral pterygoid. 4 branches are:

Spinous nerve- sensory from lining of mastoid air cells and lateral part of dura mater

Medial pterygoid nerve- motor to medial pterygoid muscle (mastication), tensor veli palatina, and tensor tympani

Anterior division of mandibular nerve:

Motor branch- innervates masseter, temporalis, and lateral pterygoid muscles of mastication

*Buccal branch of mandibular nerve- sensory; provides cutaneous sensation to the zygomatic region and sensory innervation to the vestibule of the oral cavity, cheek mucosa, and adjacent gingiva; it does NOT innervate the buccinator muscle; this nerve and buccal artery usually pass between the 2 heads of the lateral pterygoid muscle



Posterior division of mandibular nerve:

*Auriculotemporal branch- sensory from parotid glands (conveys parasympathetic postganglionic branches from otic ganglion and sympathetic fibers from middle meningeal plexus), TM joint, external auditory meatus, and superficial temporal region

*Lingual branch- Location: passes between the medial and lateral pterygoid muscles with the inferior alveolar branch.  It provides

of general sensation (pain, temp, touch, pressure) from the anterior 2/3rd of tongue (conveys the chorda tympani branch of facial nerve)

*Inferior alveolar branch- located with lingual branch between medial and lateral pterygoid muscles; enters the mandibular foramen; sensory from mandibular teeth and gums.  Anesthesia of the lower teeth can be attained by blocking this nerve at the mandibular foramen as it enters the mandibular canal.  Branches:

Mylohyoid branch- MOTOR to mylohyoid muscle and anterior belly of digastric muscle

*Mental branch- sensory; emerges from the mental foramen and receives input from skin of chin, lower lip, and adjacent mucosa

Parasympathetic Ganglion- each major branch of the trigeminal nerve has an attached parasympathetic ganglion:

Ciliary ganglion- functionally related to CN III, is attached to V1

Pterygopalatine ganglion- related to CN VII, is attached to V2

Submandibular ganglion- related to CN VII, is attached to V3

Otic ganglion- related to CN IX, is attached to V3

Clinical notes:
The inferior alveolar nerve block may be difficult because of the lingula interfering with proper positioning of the needle while avoiding the inferior alveolar vessels.

The infraorbital foramen is often used for local anesthesia of the face but care must be exercised because of accompanying vessels.

Aneurysms of the internal carotid may involve CN V, particularly lesions inferior to the anterior clinoid process.  When the aneurysm is located near the foramen lacerum, it often affects all 3 divisions of trigeminal nerve.

Trigeminal neuralgia (tic douloureux)- characterized by excruciating pain along one or more branches of the trigeminal nerve.  The exact cause is unknown but the condition is often associated with an anomalous vessel lying adjacent to the trigeminal ganglion

Cervical plexus:
Formation: formed by the ventral rami of the first 4 cervical nerves.  The latter 3 nerves divide into ascending and descending branches that form a series of loops.  Important components of the plexus are the cutaneous branches, contributions to the accessory nerve, the ansa cervicalis, and the phrenic nerve.

Four cutaneous branches- penetrate the investing fascia along the posterior border of the sternocleidomastoid and course through the overlying superficial fascia and platysma.  The 4 cutaneous branches are:

*Lesser occipital nerve (C2, sometimes 3):
Location: on the superior aspect of the posterior edge of the sternocleidomastoid muscle

Innervates: runs superiorly and innervates the skin and scalp posterior to the ear

*Great auricular nerve (C2, C3)- largest of the cutaneous nerves

Location: found crossing the surface of the superior part of the sternocleidomastoid muscle and lies adjacent to the external jugular vein; usually divides into 2 branches at the angle of the mandible

Innervates: skin over the mastoid process, lower part of the auricle, and parotid gland (anterior branch innervates the skin over the angle of the mandible and the posterior branch innervates the skin immediately inferior to the ear)



*Transverse cervical nerve (C2, C3):
Location: courses transversely across the sternocleidomastoid muscle and passes deep to the platysma 

Innervates: provides cutaneous sensory innervation over the anterior region of the neck





*Supraclavicular nerve (C3, C4):
Location:  3 large branches emerge at Erb's point; they lie deep to the platysma muscle

Branches: medial supraclavicular, intermediate supraclavicular, and lateral supraclavicular nerves

Innervates: the skin over the clavicle and inferiorly to the 2nd rib (the skin of the base of the neck and the superior aspect of the pectoral and deltoid regions of the thoracic wall)

Note: Pain from the central part of the diaphragm is felt as pain from the skin over the clavicle since the supraclavicular nerves share a common neurologic origin with the phrenic nerves

Contributions to the Accessory nerve- provide proprioceptive sensory fibers to the sternocleidomastoid muscle (C2, C3) and trapezius muscles (C3, C4)

*Ansa Cervicalis ("loop of the neck"): 

Arises from: cervical plexus; motor plexus formed from C1-C3

Roots: superior root (descendens hypoglossi) and inferior root (descendens cervicalis)

Location:
Superior root (descendens hypoglossi)-C1: descends into the anterior triangle on the surface of the carotid sheath (or sometimes within the sheath anterior to the carotid artery).  Fibers from C1 travel with the hypoglossal nerve (CN XII) for a short distance and then most of these leave to descend as the superior root of the ansa; the remaining C1 fibers (not part of ansa cervicalis) continue on to innervate the thyrohyoid and geniohyoid muscles.

Inferior root (descendens cervicalis)-C2/C3: composed of fibers of C2 and C3; descends from behind the internal jugular vein to join the superior root and form a loop  

Innervates: infrahyoid (strap) muscles (includes omohyoid, sternothyroid, and sternohyoid); The ansa cervicalis contains NO hypoglossal fibers.

*Phrenic Nerve (C3, C4, C5):
Location: crosses vertically, along with the ascending cervical artery, on the anterior surface of the scalenus anterior muscle to enter the thorax. It is "tacked down" by the transverse cervical artery and suprascapular artery.

Innervates: sole motor nerve to the diaphragm and provides sensation to the central part of the diaphragm as well.

Brachial plexus:
Location:  posterior to and between the scalenus anterior and scalenus medius muscles

Nerves: dorsal scapular nerve, suprascapular nerve, long thoracic nerve, and nerve to the subclavius

Trunks: upper, middle, and lower

Note: Thoracic inlet syndrome is caused by narrowing of the gap between scalenus anterior and medius muscles.  The resulting pressure on the brachial plexus or occlusion of the subclavian artery causes symptoms in the upper limb.

*Spinal accessory (CN XI):
Leaves skull: exits skull through jugular foramen (with vagus and glossopharyngeal nerves)

Location: it arises from the base of the skull through the jugular foramen with the internal jugular vein, vagus nerve (CN X) and glossopharyngeal nerve (CN IX); it passes on the deep surface of the sternocleidomastoid muscle; then emerges from the posterior edge of the sternocleidomastoid muscle and crosses to the deep surface of the trapezius muscle

Innervates:  motor innervation to the sternocleidomastoid muscle and the trapezius muscle

*Dorsal Scapular nerve (C5):
Location: pierces the scalenus medius muscle then passes posteriorly-difficult to find


Innervates: the levator scapulae and rhomboid muscles

*Suprascapular nerve (C5, C6):
Location: arises from the upper trunk of the brachial plexus and runs posteriorly toward the scapular region-difficult to find 


Innervates: the supraspinatus and infraspinatus muscles

*Long thoracic nerve (C5, C6, C7):
Location: descends posterior to the brachial plexus and the subclavian vessels-difficult to find


Innervates: serratus anterior muscle

*Vagus nerve (CN X):
Location on neck: Lies posterior to and between the common carotid artery and the internal jugular vein

Arises from: medulla oblongata and leaves skull through the jugular foramen with the internal jugular vein, the spinal accessory nerve (CN XI), and the glossopharyngeal nerve (CN IX)

Branches:
Recurrent meningeal branch- provides GSA innervation to dura inferior to the tentorium

Auricular branch of X- provides GSA to auricle and adjacent external auditory meatus (rides with auricular branch of IX)

Pharyngeal branch- 1 or 2 branches that become plexiform and provide taste to the laryngopharynx (esp. epiglottis), GSE to pharyngeal musculature of the 4th pharyngeal arch, and GVA to the pharyngeal plexus

*Superior laryngeal nerve- external branch provides motor innervation to the cricothyroid muscle; internal branch provides GVA to laryngeal mucosa superior to the true vocal folds

*Recurrent laryngeal nerves- become inferior laryngeal nerves as they ride superiorly up the tracheoesophageal groove.  Provides motor innervation to all muscles of larynx (except cricothyroid), cricopharyngeus (inferior pharyngeal constrictor), and striated muscle of esophagus.  Provides sensory innervation to laryngeal mucosa inferior to true vocal folds.

Notes: Damage to the recurrent laryngeal nerve will cause hoarseness or loss of voice. If the nerve is compressed or is in the early stages of invasion by tumor, the abductors of the vocal fold will lie in the adducted position.  In complete transection of the recurrent laryngeal nerve, the vocal fold will lie immobile in the cadaveric position and the opposite fold will move across the midline to enable phonation to occur.  The voice may sound normal, but will tire easily and will then become weak and husky.  

*Hypoglossal nerve (CN XII):
Location: superior to the greater horn of the hyoid bone; deep to the posterior belly of the digastric muscle, and lateral to the internal and external carotid arteries.  It also loops under the occipital artery.  It enters the submandibular triangle under the posterior belly of the digastric muscle and disappears as it passes deep to the mylohyoid muscle

*Internal laryngeal nerve:

Arises from: superior laryngeal nerve


Location: pierces the thyrohyoid membrane


Innervates: sensory innervation to the superior portion of the larynx

*External laryngeal nerve:


Arises from: superior laryngeal nerve


Innervates: cricothyroid muscle

*Recurrent laryngeal nerves: 


Arises from- Vagus nerve (CN X)

Location: the right and left nerves lie between the trachea and posterior border of the thyroid gland.

Notes: In thyroidectomy, it is identified before any structures are clamped, transected, or ligated.  Chronic enlargement of the heart may cause pressure on the left recurrent laryngeal nerve resulting in a hoarse voice.

*Nerve to the mylohyoid muscle:

Arises from: inferior alveolar branch of the mandibular nerve (V3)


Innervates: mylohyoid muscle and anterior belly of the digastric muscle


Location: deep to the angle of the mandible

Glossopharyngeal nerve (CN IX):

Arises from: medulla oblongata and exits skull via jugular foramen


Innervates:



Motor: stylopharyngeal muscle (from 3rd pharyngeal arch)



Sensory: pharyngeal mucosa and posterior 1/3 of tongue



Taste: posterior 1/3 of tongue


Branches:


Tympanic nerve- sensory from mucosa of tympanic cavity

Lesser petrosal nerve- continuation of tympanic nerve as it leaves the tympanic cavity; provides GV motor (parasympathetic-postganglionic) to the parotid gland (rides with auriculotemporal branch of V3 and fibers of middle meningeal plexus)

Auricular nerve- provides GS sensory innervation to auricle and adjacent external auditory meatus (rides with auricular branch of X)

Carotid sinus branch of IX- provides GV sensory innervation to carotid sinus pressoreceptors and carotid body chemoreceptors.  This is the afferent limb of the carotid-sinus reflex.  It rides with carotid sinus branch of X.

Note: Because of its close association with the vagus and accessory nerves, there is seldom an isolated lesion to the glossopharyngeal nerve.  A test for the integrity of the nerve is the gag reflex test.  This is done by stroking the wall of the pharynx over the palatine tonsils.

Oculomotor nerve (CN III):
Location: arises from midbrain and passes between superior cerebellar and posterior cerebral arteries, continues lateral to the posterior communicating artery and descends into the lateral wall of the cavernous sinus, superior to the trochlear nerve; it enters the orbit via superior orbital fissure

Composition: GSE and GVE (parasympathetic-preganglionic); conveys sympathetic fibers from internal carotid plexus (innervates smooth muscle that dilates pupil) and sensory fibers from V1 (receives input from cornea) to the ciliary ganglion

Innervates:
Superior division- GSE to levator palpebrae superiourus

Inferior division-

GSE- to medial rectus, inferior rectus and inferior oblique


GVE (parasympathetic preganglionic)- synapses in the ciliary ganglion.  The parasympathetic postganglionic ciliary nerves innervate the ciliary bodies

Note: since the oculomotor nerve emerges from the brain stem between the posterior cerebral artery and the superior cerebellar artery, it is vulnerable to compression if aneurysms develop in either of these vessels.  With selective oculomotor nerve lesions, the pt will not be able to look up, down, or medially with the affected eye.  The pt commonly complains of diplopia.  The pt will be unable to lift the upper lid (ptosis), the pupil may be dilated, and there will not be an accommodation reflex because of loss of parasympathetic control of the constrictor pupillae muscle.

Trochlear nerve (CN IV):
Location: arises from dorsum of the brainstem, decussates with its fellow, and emerges on the ventral surface of the brain posterior to the posterior clinoid process.  It passes forward in the lateral wall of the cavernous sinus inferior to the oculomotor nerve.  It enters the orbit via superior orbital fissure.

Innervates: GSE to superior oblique muscle.  Some sensory (proprioceptive) fibers from V1 may ride with it to the superior oblique.

Note: interruption of the trochlear nerve limits downward movements of the eyeball.  Often pt reports difficulty walking down stairs.

Abducens nerve (CN VI):
Location: arises from the ventral aspect of the brain stem near the midline at the junction on the pons and medulla.  It courses forward in the cavernous sinus and enters the orbit via the superior orbital fissure. 

Innervates: GSE to lateral rectus

Note: the abducens nerve is sometimes involved in fractures of the base of the cranium.  If the nerve is damaged, the pt cannot look laterally with the affected eye.

PHARYNGEAL ARCHES:
First pharyngeal arch derivatives- glands and smooth muscle in the head; innervated by trigeminal nerve (CN V).  Since trigeminal has no parasympathetic visceral motor component to innervate these effectors, they receive parasympathetic visceral motor innervation from branches of cranial nerves III, VII, IX, and X that ride with the trigeminal nerve to effector structures.

Second pharyngeal arch derivatives- muscles of facial expression; innervated by facial nerve (CN VII)

Third pharyngeal arch derivatives- innervated by glossopharyngeal nerve (CN IX)

Fourth pharyngeal arch derivatives- innervated by vagus nerve (CN X)

Sixth pharyngeal arch derivatives- innervated by vagus nerve (CN X)

PHARYNX:
Location: begins posterior to the nose, at the base of the skull and descends to the cricoid cartilage.  At the cricoid cartilage, the pharynx divides into the anteriorly placed larynx and the posteriorly placed esophagus.

Regions: 


Nasopharynx:
Location: lies superior to the soft palate and opens into each nasal cavity via the 2 choanae

Contents:
Mucous membrane- lines the superior aspect of the superior constrictors and forms part of lateral and posterior wall; it bulges out superior and inferior to the opening of the auditory tube because of the torus tubaris.

Levator veli palatini and tensor veli palatini- muscles that surround the opening of the auditory (Eustachian) tube and forms part of lateral and posterior wall

Torus tubaris- cartilaginous extension of the auditory tube

Salpingopharyngeal fold- a fold of mucous membrane that extends inferiorly from the torus tubaris; it is formed by the underlying salpingopharyngeus muscle.  Some feel the salpingopharyngeus it a part (tubal portion) of the palatopharyngeus muscle.

Tubular tonsil- lymphoid tissue adjacent to the opening of the auditory tubes; may enlarge and cause closure of pharyngeal opening of the auditory tube.

Pharyngeal tonsils- lie in mucosa of the posterior superior aspect of the nasopharynx; when enlarged, are called adenoids; may enlarge to the point that the passage between the naso- and oropharynx is compromised (pt becomes mouth breather)

Oropharynx:

Location- inferior to the soft palate and posterior to the oral cavity.  The palatoglossal arch or fold separates the oral cavity from the oropharynx.  Muscles of the same name form these raised arches.  The root of the tongue and the epiglottic cartilage form the inferior portion of the anterior wall of the oropharynx.


Contents:

Palatoglossal muscle- depresses the soft palate and attaches to the lateral side of the posterior aspect of the tongue

Palatopharyngeus muscle- forms the palatopharyngeal arch or fold; it is a longitudinal muscle that runs from the nasopharynx inferiorly to the thyroid cartilage for attachment

Palatine tonsils-
Fauces- triangular depression between palatoglossal and palatopharyngeal arches which contains the palatine tonsils

Lingual tonsil- diffuse collection of lymphoid tissue at the root of the tongue and epiglottic cartilage

Epiglottic valleculae- depressions bounded by 3 mucous membrane folds a median glossoepiglottic fold between the tongue and epiglottic cartilage and 2 lateral glossoepiglottic folds between the epiglottis and the junction of the tongue and pharynx

Pharyngeal isthmus- joins nasopharynx to oropharynx; closed during swallowing by the soft palate.

Laryngopharynx: 

Location- lies posterior to the larynx and extends from the inlet of the larynx inferiorly to the cricoid cartilage, where it becomes the esophagus.

Contents:
Piriform recesses- located on each side of the laryngopharynx between the aryepiglottic membrane medially and the thyroid cartilage and thyrohyoid membrane laterally.  Fish bones are often stuck in this recess.

Cricopharyngeus muscle- inferior portion of the inferior constrictor at the junction of the pharynx and esophagus.  This muscle normally acts as a sphincter, but relaxes when swallowing.  Belching is due to air forcing apart the fibers of the cricopharyngeal sphincter.

Layers of Pharyngeal Wall:

Mucous membrane- innermost layer

Pharyngobasilar fascia- strong fibrous submucosa layer over mucous membrane; superiorly this fascia is well developed and attached to the skull.


Muscular layer- incomplete layer of voluntary muscle:

Outer circular layer- starts from a limited origin anteriorly, at the side of the pharynx, and broadens out laterally to insert into the midline posterior raphe.  There are gaps between the muscles laterally, and between the superior constrictor and base of the skull.  Posteriorly the muscles broaden, the gaps disappear and each muscle overlaps the muscle above it.  The outer circular layer is composed of:  

Superior constrictor- lateral gap above it transmits the auditory tube and levator veli palatini.

Gap- gap between the superior and middle constrictor transmits the nerves and vessels to the tongue and styloglossus and stylopharyngeus muscles

Middle constrictor-
Gap- gap middle and inferior constrictors transmits the superior laryngeal artery and internal laryngeal nerve 

Inferior constrictor- the most inferior fibers are often called the cricopharyngeus muscle.  It maintains a tonic contraction until swallowing is started and thereby serves as a sphincter between the pharynx and esophagus.

Gap- between the inferior constrictor and esophagus, the inferior laryngeal vessels and nerve ascend to enter the larynx 



Longitudinal muscles- deep to the circular constrictor muscles; includes:

Palatopharyngeus and its tubal portion (salpingopharyngeus)- originates from the posterior part of the hard palate and soft palate and runs posteriorly and inferiorly on the constrictors, creating the palatopharyngeal fold

Stylopharyngeus muscle- arises from the styloid process and descends between the superior and middle constrictors to attach inferiorly to the thyroid cartilage

Tensor veli palatini muscle- arises from the scaphoid fossa on the medial pterygoid plate, and its fibers descend around the pterygoid hamulus to insert into the palatal aponeurosis.  Contraction tightens the soft palate side to side.

Levator veli palatini muscle- arises from the petrous portion of the temporal bone and torus tubaris and inserts into the palatal aponeurosis posterior to fibers of the tensor veli palatini.  Contraction lifts the soft palate.

Palatoglossus muscle- runs from the palatal aponeurosis inferiorly to reach the side of the tongue

Buccopharyngeal fascia- loose connective tissue attached superiorly to the pterygomandibular raphe and is continuous with the fascia covering the buccinator

Retropharyngeal space- potential space between buccopharyngeal fascia and prevertebral fascia.  Abscesses may form here.  Passage of an infection or air through the pharynx and into the retropharyngeal space may produce mediastinitis or a pneumomediastinum.

Arteries and Lymphatics of the Pharynx:
Arteries- main arterial supply is from the ascending pharyngeal artery (branch of external carotid artery); supplemental arterial supply comes from the facial and maxillary arteries; the superior thyroid artery may also send a branch to the pharynx.

Lymphatics- lymph from the pharynx drains into retropharyngeal and deep cervical nodes

Innervation of the Pharynx: 

Motor:
Mandibular branch of trigeminal nerve (V3)- innervates tensor veli palatini muscle

Glossopharyngeal nerve (CN IX)- innervates stylopharyngeus muscle



Vagus nerve (CN X)- innervates all other muscles of the pharynx 


Sensory:

Maxillary branch of trigeminal nerve (V2)- sensory from soft palate

Glossopharyngeal nerve (CN IX)- sensory from the lateral aspect of the pharynx, in the region of the anterior and posterior arches and fauces.  Stimulation of the mucous membrane in these areas produces a gag reflex and is a specific test for the sensory component of IX.  The parasympathetic component of IX can be tested by observing parotid secretion from the parotid papilla lateral to the upper second molar in the oral cavity

Vagus nerve (CN X)- sensory innervation from pharyngeal mucosa posterior or inferior to the palatopharyngeal arch.  

REGIONS:
*Erb's Point (punctum nervosum):
Location: posterior border of the sternocleidomastoid muscle midway between its

attachments to the mastoid process and the sternum and clavicle

Importance: at Erb's point, cutaneous branches of the cervical plexus emerge from behind the posterior border of the sternocleidomastoid muscle.  Anesthesia of skin of the neck and upper chest can be attained by blocking cutaneous nerves as they emerge at this point

*Posterior Triangle:

Boundaries:
Anterior- posterior edge of the sternocleidomastoid muscle

 


Posterior- anterior edge of the trapezius muscle   




Inferior- middle 1/3 of the clavicle




Roof:
formed by the deep investing fascia

Floor:
formed by muscles associated with the vertebral column (splenius capitis, levator scapulae, and scalenes) and prevertebral fascia


Smaller intratriangles: the position of the inferior belly of the omohyoid muscle divides the posterior triangle into an upper occipital triangle and a lower subclavian (or supraclavicular) triangle



Contents of posterior triangle:

Accessory nerve (CN XI)- located in the fascial roof and runs between the sternocleidomastoid and trapezius muscle.  It divides the triangle into a superior portion that has no important structures and an inferior part that contains vital nerves and vessels

External jugular vein- crosses the sternocleidomastoid obliquely

Cutaneous branches of the cervical plexus- these nerves emerge at the midpoint of the posterior border of sternocleidomastoid (Erb's point)

Transverse cervical and suprascapular arteries- branches of the thyrocervical trunk; cross the lower part of the triangle to reach the anterior border of the trapezius muscle and the suprascapular notch, respectively.

Scalenus anterior muscle- arises from the transverse process of cervical vertebrae and inserts on the first rib

Brachial plexus- the supraclavicular portion (roots and trunks) of this plexus passes posteriorly to the scalenus anterior.  Also present are nerves arising from the roots and trunks: dorsal scapular nerve, suprascapular nerve, long thoracic nerve, and nerve to the subclavius

Subclavian vessels- the subclavian artery emerges posteriorly to the scalenus anterior and the subclavian vein passes anteriorly to the muscle

Phrenic nerve- as it passes across the superficial aspect of the scalenus anterior, this nerve is "tacked down" by the transverse cervical and suprascapular arteries.

Note: a superficial wound in the posterior triangle could sever the accessory nerve and result in a "drooped shoulder"

*Anterior Triangle:

Boundaries:
anterior- midline of the neck




posterior- sternocleidomastoid muscle




superior- mandible 


Divisions:



Suprahyoid region:




*Submental triangle- unpaired





Boundaries:
inferior- body of the hyoid bone

left- left anterior belly of the digastric muscle

right- right anterior belly of the digastric muscle

floor- mylohyoid muscle which spans between mandible and hyoid bone





Contents: lymph nodes and mylohyoid muscles




*Submandibular (digastric) triangles:




Boundaries:
medial- anterior belly of the digastric muscle







lateral- inferior border of the mandible

inferior- posterior belly of the digastric muscle





Contents:

Submandibular gland- the greater part of this salivary gland is superficial and fills most of the triangle; it is folded around the free posterior border of the mylohyoid; consequently, a small deep portion and its duct are found deep to the muscle

Digastric muscles- from mandible to hyoid to mastoid

Stylohyoid muscle- from styloid process to hyoid

Facial artery and vein- groove the superficial lobe of the submandibular gland

Hypoglossal nerve- enters the triangle by passion deep to the posterior belly of the digastric

Artery and nerve to mylohyoid muscle- found on the superficial aspect of the muscle

Infrahyoid region:




*Carotid triangles:





Boundaries:
medial- superior belly of the omohyoid

lateral- anterior superior edge of sternocleidomastoid muscle

superior- posterior belly of digastric muscle





Contents of carotid triangle:

Common carotid artery- divides into the external and internal arteries within the triangle.  The external carotid artery has 5 branches (superior thyroid, ascending pharyngeal, lingual, facial, and occipital) that also arise in the triangle

Internal jugular vein- deep to sternocleidomastoid

Ansa cervicalis- the inferior root is usually on the lateral aspect of the internal jugular but may be deep to it

Vagus, accessory, and hypoglossal nerves- all 3 descend together from the base of the skull to the level of the posterior belly of the digastric.  The vagus continues inferiorly, the accessory passes posteriorly to the sternocleidomastoid, and the hypoglossal passes anteriorly to enter the submandibular triangle





*Muscular triangles:

Boundaries:    medial- midline of neck below the hyoid

                        bone

                        lateral- superior belly of the omohyoid

muscle


inferior- lower anterior portion of the sternocleidomastoid muscle    






Contents of muscular triangles:

Infrahyoid muscles- *Sternohyoid muscle, 


*Sternothyroid muscle, and *Thyrohyoid muscle

They are named for their attachments. 

*Thyroid gland- this butterfly-shaped gland is located inferior to the thyroid cartilage and has a midline isthmus that usually lies over the 2nd and 3rd tracheal rings

*Recurrent laryngeal nerve- this branch of the vagus ascends on the side of the trachea just posterior to the thyroid gland

SINUSES:
Dural venous sinuses (p. 688-Moore):

Function: endothelium-lined, venous channels that drain all the blood from the brain, directly or indirectly, into the internal jugular vein

Location: In the cranium, the tough dura consists of 2 layers- periosteal layer (outer layer which serves as periosteum for bone) and meningeal layer (inner layer which is applied to the brain).  The meningeal layer forms structures that support and separate various lobes and hemispheres of the brain.  Dural venous sinuses are located between duplications of the meningeal layer or between meningeal and periosteal dura. 


Main Sinuses:

*Superior sagittal sinus- large sinus between the meningeal and periosteal dura along the midline; site of CSF resorption into venous blood via the arachnoid granulations

*Inferior sagittal sinus- at the free border of the superior sagittal sinus

*Straight sinus- a continuation of the inferior sagittal sinus; receives the great cerebral vein

*Confluens of sinuses- receives the straight, superior sagittal, and occipital sinuses

Basilar sinus- located posterior to the *dorsum sella on the *clivus; consists of several interconnecting venous channels which unite the cavernous and inferior petrosal sinuses from both sides and communicates with the vertebral venous plexus coming through the foramen magnum

*Transverse sinus- lateral continuation from the confluens

*Sigmoid sinus- continuation of the transverse sinus into the internal jugular bulb


Smaller sinuses:



Sphenoparietal sinus- on the lesser wing of the sphenoid

*Petrosal sinuses- superior and inferior sinuses on the same aspects of the petrous process

*Cavernous sinus:

Location: on each side of the sphenoidal air sinus and hypophyseal fossa

Contents:


*Oculomotor nerve (CN III)- against the lateral wall


*Trochlear nerve (CN IV)- against the lateral wall

*Ophthalmic division of trigeminal nerve (V1)- against the lateral wall

*Maxillary division of trigeminal nerve (V2)- against the lateral wall

*Abducens nerve (CN VI)- in the sinus

*Internal carotid artery with its plexus (postganglionic sympathetic)- in the sinus

Connections- the superior and inferior ophthalmic veins drain into it.  The extensive pterygoid venous plexus have anastomotic connections with it.

An aneurysm of the internal carotid artery here may alter eye movement and/or cause disturbances in the dermatomes of the ophthalmic and maxillary divisions of the trigeminal nerve.

VEINS:
Superficial Veins of the Face:

*Facial veins- run with the facial arteries that cross the inferior border of the mandible and pass in a groove on the deep surface of the submandibular gland onto the superficial face; found within the submandibular triangle

*Transverse facial veins- runs with the transverse facial artery superior and parallel to the parotid duct; difficult to identify

Jugular veins:
*External jugular vein:

Location: lies deep to platysma but superficial to sternocleidomastoid muscle

Tributaries: formed by convergence of retromandibular and posterior auricular veins; also receives venous blood from transverse cervical vein

Drains into: subclavian vein lateral to the internal jugular

*Internal jugular vein: 

Location: arises from the base of the skull through the jugular foramen and is a continuation of the sigmoid dural venous sinus.  A dilation, the superior jugular bulb, occurs at its origin. It courses down the neck, lateral to the common carotid artery

Drains into: It has several communications with the external jugular system and ends by joining the subclavian vein to form the brachiocephalic vein on each side

Associations: passes through the jugular foramen with glossopharyngeal nerve (CN IX), vagus nerve (CN X), and spinal accessory nerve (CN XI)

*Anterior jugular vein:


Drains into: may drain into the external or internal jugular system

*Subclavian vein:

Location: passes anterior to the scalenus anterior muscle


Drains into: joins the internal jugular vein to form the brachiocephalic vein

Brachiocephalic vein:
Tributaries: formed by convergence of the internal jugular and subclavian veins deep to the sternoclavicular joints

Drains into: brachiocephalic veins converge to form the superior vena cava

*Transverse cervical vein:

Drains into: external jugular vein

*Common Facial vein:

Drains into: internal jugular vein

*Superior laryngeal vein- accompanies the superior laryngeal artery and internal laryngeal nerve, which pierce the thyrohyoid membrane

*Inferior, middle, and superior thyroid veins- 3 pairs of veins that convey blood from the thyroid gland

Emissary veins- valveless veins that pass through the skull via the foramen ovale and connect with external veins, thus providing an anatomical route by which infection may pass from the surface deep into the brain

Vertebral venous plexus- a valveless plexus of veins surrounding the spinal cord and connecting superiorly with the basilar sinus.  The basilar sinus unites the cavernous and inferior petrosal sinuses from both sides and communicates with the vertebral venous plexus coming through the foramen magnum.  These venous connections may allow for metastasis of tumors from inferior sites into the brain.  Anastomotic valveless communications are present between dural venous sinuses and veins around the spinal cord, emissary veins, and the pterygoid plexus of veins allowing for the spread of pathogens in the spinal cord and brain.

*Pterygoid plexus of veins:
Location: deep to the muscles of mastication and lateral to the superior pharyngeal constrictor; formed by tributaries of the maxillary vein; it is a valveless plexiform venous network surrounding the lateral pterygoid plexus (and maxillary artery) in the infratemporal fossa


Receives blood from: numerous branches in the infratemporal fossa

Drains into: joins with the maxillary vein as it passes posterior to the mandible

Importance: is continuous with the cavernous venous sinus, inferior opthalmic vein, facial vein, pharyngeal veins, veins of the superficial face, and small veins through the foramen ovale.  Deep infection of the face may involve the pterygoid plexus.  Sepsis in the region of the nose and the lips may spread and cause infection and thrombosis of the cavernous sinus.

*Retromandibular vein:

Location: lies within the parotid gland


Arises from: joining of maxillary vein and superficial temporal vein

*Great Vein of Galen- drains directly from the brain into the straight sinus
















