Joshua M Cohen


Head and Neck Anatomy Lab Notes

To Table 4 2003-2004, and Friends of Table 4

Cancer on anterior tip of tongue drains to juguloomohyoid nodes.  Important in drainage of 

visceral components of neck (thyroid gland)

Palatine tonsil drains into jugulodigrastic lymph nodes.  Becomes inflamed with infected 

throat, pharynx, or posterior tongue.  
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Relationship of lingual nerve to submandibular duct:


from lateral to medial, lingual nerve loops under duct

Tongue is separated anteriorly/posteriorly by the terminal groove.  Muscles of tongue are derived from occipital somites and have SE (motor) innervation by hypoglossal nerve.  Sensory to anterior 2/3 of tongue is GSA by lingual nerve (CN V3), and GVA CN 9 for posterior 1/3.  Taste SVA innervation is by chorda tympani (CN 7) and CN 9, respectively.

Lingual n (CN V3) tagged before joining chorda tympani n (CN VII) = GSA




       after




   = GSA, SVA, and GVE

If your tongue is tied (ankyloglossia), doctors may cut your frenulum

CN's 5, 7, 9, 10 --> have GSA innervation to the skin

Adenoids result from inflammation of the pharyngeal tonsils

Waldeyer's Ring:  lymphatic system containing pharyngeal, lingual, and palatal tonsils.  This is why some doctors debate whether removing a child's tonsils may affect his/her immune system.

Foramen cecum:  related to thyroglossal duct and thyroid gland (which produces T3 and T4)

Midline thryoglossal cyst ( remnant of thyroglossal duct 

Lateral thyroglossal cyst ( persistance of cervical sinus

mylohyoid m ( muscular floor of oral cavity

Know the pterygopalatine portion of maxillary artery

Auriculotemporal n (CN V3) has GSA (sensory) and GVE (parasympathetic) components
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Know drainage points for the paranasal sinuses:


-Each frontal sinus drains through a frontonasal duct into the infundibulum, which 

opens into the semilunar hiatus of the middle meatus.  Following oral surgery for an   

impacted upper 3rd molar (wisdom tooth), a patient develops an abscess that erodes into 

the frontal sinus.  Puss from this abcess could then drain into the nasal cavity via the 

hiatus semilunaris.  Pain would be perceived via the posterior superior alveolar n.

-Ethmoidal sinuses comprised of ethmoidal air cells:


-anterior ethmoidal cells drain into middle meatus through the infundibulum


-middle ethmoidal cells drain into the ethmoidal bulla of the middle meatus

-posterior ethmoidal cells opens into the superior meatus.

-Sphenoidal sinuses open into the sphenoethmoidal recess (lies superoposterior to the   

  superior concha) of the nasal cavity.  The head should be dropped forward to allow   

  gravity to help drain these sinuses/ or stand on your head.  The cavernous sinus lies immediately lateral to the sphenoid sinus.

-Maxillary sinuses drain through the maxillary ostium into the middle meatus of the   

  nasal cavity by way of the semilunar hiatus.  Because of the superior location of this   

  opening, it is impossible for this sinus to drain when the head is erect until the sinus is   

  full.  In order to drain the right maxillary sinus, one should lie on his or her left side.  An

  abscess of an upper canine tooth could erode into the maxillary sinus. 

So the anterior ethmoidal cells, middle ethmoidal cells, frontal sinuses, and the maxillary sinuses drain into the middle meatus.  The posterior ethmoidal cells drain into the superior meatus.  The lacrimal duct opens into the inferior meatus.  The pharyngotympanic tube opens posterior to the inferior meatus of the nasal cavity.
Lacrimal fluid is secreted by the lacrimal duct (via parasympathetic impulses by CN VII—remember that the lacrimal gland is supplied by the parasympathetic postsynaptic fibers from pterygopalatine ganglion via the zygmomatic branch of CN V2) into the conjunctival sac.  Lacrimal fluid (AKA tears) passes over eyeball from superolateral to medial, where it is then passed into the nasal cavity through the nasolacrimal duct.  Here it is drained into the nasopharynx and is swallowed.  The lacrimal duct opens into nasal cavity at the inferior meatus.  Dr. Lieska also mentioned “capillary action” as being involved in the movement of tears.
The superior and middle conchae are part of the ethmoid bone.  The inferior concha is also known as the turbinate bone.  Space between conchae is called meatus.  

On the anterior part of the nasal septum is an area rich in capillaries (Kiesselbach area) where all five arteries supplying the septum anastomose—this is a common source of nosebleeds (epistasis).

While the perpendicular plate of the ethmoid bone forms the anterior/superior part of the bony nasal septum, the vomer forms the inferior/posterior part of the bony nasal septum.

The greater palatine nerve supplies the mucosa of the hard palate.  The lesser palatine nerve supplies the mucosa of the soft palate.  

The greater palatine nerve passes the greater palatine canal and then the incisive canal.

The sphenopalatine artery passes through the sphenopalatine foramen (which is found on the perpendicular plate of the palatine bone) and then the incisive canal, at which it anastomoses with the greater palatine artery.  

The pterygoid canal begins at the foramen lacerum.

The hard palate is comprised of the horizontal plate of the palatine bone.

The sphenopalatine foramen is on the perpendicular plate of the palatine bone.  In a medial 

dissection to the pterygopalatine ganglion, this bone must be removed.  

The nasopalatine nerve (( CN V2) and sphenopalatine artery (( maxillary artery) travel on the septum.  The sphenopalatine foramen transmits the sphenopalatine artery and nasopalatine nerve.  Most of the nasal septum is innervated by CN V2 and supplied by the sphenopalatine artery.  Remember that the sphenopalatine a anastomose with the greater palatine a (of hard palate) in the incisive canal.

The anterosuperior aspect of the nasal septum is supplied primarily by branches of the ophthalmic artery.

The descending palatine artery gives rise to the greater and lesser palatine arteries.

Pterygopalatine ganglion = “the hay fever ganglion”

Six openings into and out of the pterygopalatine fossa:

1. Vidian canal

2. palatine canal = descending palatine a

3. foramen rotundum = no artery passes; just CN V2 (the main continuation of V2 is the infraorbital nerve)

4. sphenopalatine foramen = nasopalatine n + sphenopalatine a

5. pharyngeal canal

6. inferior orbital fissure = infraorbital a (infraorbital n comes from V2 which goes through foramen rotundum)

The pterygopalatine fossa is like an inverted pyramid


Lateral wall – open


Anterior wall – posterior surface of maxilla


Base (ceiling) – body of sphenoid bone


Medial wall – lateral pterygoid plate


Posterior wall – medial pterygoid plate


Inferior wall – nonexistent

“Blow-out fracture”


-medial wall of orbit (ethmoid bone)


-floor of orbit


-may be worsened when you blow your nose

Levator Veli palatine:


-insertion is medial and posterior to that of tensor veli palatini


-seals off nasopharynx from oropharynx.

Scaphoid fossa


-origin of tensor veli palatini muscle


-between lateral and medial plates (of sphenoid bone).  The tensor veli palatini muscle 

  also is located between the medial and lateral plate.  Its fibers run vertically, and wrap   

  around the hamulus.  This muscle opens the mouth of the pharyngotympanic tube   

  during swallowing and yawning.

The hamulus of medial pterygoid plate is the landmark for tensor veli palatini. 

The origin of the medial pterygoid muscle is the medial surface of the lateral pterygoid plate. 

Internal carotid artery lies on upper portion of (but does not transverse) the foramen lacerum and then passes through cavernous sinus.    

Anterior clinoid process (of sphenoid bone) is just lateral to the internal carotid artery and the ophthalmic artery.  Thus, these arteries are medial to the anterior clinoid process.

Eustachian tube:  medially is cartilaginous.  Laterally is osseous.  The nasal septum also has a bony and cartilaginous portion.
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Superior wall of orbit:

orbital plate of frontal bone

lesser wing of sphenoid

Lateral wall:


zygomatic bone

greater wing of sphenoid

Medial wall:


frontal process of maxilla





Lacrimal bone





Nasal bone





Lamina papyracea of ethmoid bone





Body of sphenoid bone

Inferior wall:


zygomatic bone





Body of maxilla





Orbital process of palatine bone

Deep to orbit:

Maxillary sinus

Superior to orbit:
frontal sinus

Medial to orbit:
ethmoidal air cells

The supraorbital nerve and artery go through the supraorbital foramen
The supratrochlear nerve and artery do not go through a foramen

Note that there is no infratrochlear artery – only the infratrochlear nerve ((nasociliary n ( CN V1) exists.  

The superior division of CN III innervates levator palpebrae superioris m and superior rectus m

The inferior division of CN III innervates inferior oblique, inferior rectus, and medial rectus mm

Passing within the tendinous ring (formed by the four rectus muscles) are:

Ophthalmic artery, Optic nerve (CN 2), Superior br and inferior br of CN 3 (oculomotor nerve), abducent nerve (CN 6), and nasociliary nerve (V1)

Passing outside the tendinous ring are:

Superior ophthalmic vein, Lacrimal nerve (V1), frontal nerve (V1), and trochlear nerve (CN 4)

Remember:  ophthalmic veins, CN III, CN IV, CN V1, and CN VI ( Superior orbital fissure



Optic nerve and ophthalmic artery ( optic canal

Lacrimal nerve, supraorbital and supratrochlear nerves from the frontal nerve, and the nasociliary 

nerve carry GSA fibers from CN V1

The afferent limb of the blink reflex is carried by the nasociliary nerve (CN V1)
The nasociliary n runs with the ophthalmic artery as they cross the optic nerve laterally to medially.  Remember that the nasociliary n and the optic n are both within the tendinous ring.  Also remember that the ophthalmic artery (and internal carotid artery) lie medial to the anterior clinoid process.

Nasociliary n ( ethmoidal n (which innervates dura in anterior cranial fossa)

The ophthalmic artery (branch of internal carotid a) supplies the choroid layer of the globe. 

The ophthalmic artery enters the optic canal inferior and lateral to the optic nerve, but will cross the nerve superiorly as it heads medially.

The superior tarsal m (contains smooth muscle) is innervated by GVE sympathetic fibers [derived from the cavernous (internal carotid) plexus] and is located just inferior to the levator palpebrae superioris m.  The superior tarsal muscle inserts onto the tarsal plate.  Denervation of these GVE fibers will cause ptosis.  Injury to CN III can also cause ptosis due to denervation of levator palpebrae superioris m.  

The oculomotor n carries SE and GVE fibers.  Preganglionics from Edinger-Westphal nucleus.







Postganglionics via short ciliary n.

The short ciliary nerves come out of the ciliary ganglion.  They contain GVE (parasympathetic 

AND sympathetic) and GSA fibers.

The long ciliary nerves bypass the ciliary ganglion.  They contain GVE (ONLY sympathetic) 

and GSA fibers.

There are no parasympathetic fibers in the long ciliary nerves.  The sympathetic fibers 
innervate the dilator pupillae m.

Note that the inferior oblique does not contain a trochlea, however the superior oblique m does contain a trochlea (pulley).

Rectus muscles attach anterior to the equator, while oblique muscles attach posterior to the equator.  Note that the only pure actions are by the medial and lateral recti – the other muscles operate at multiple directions.

Oblique movements require 3 muscles (look up and out:  use superior rectus, inf. Oblique, and lateral rectus).  Looking up requires 2 muscles (superior rectus and inferior oblique).  Looking left or right requires only one muscle (medial or lateral rectus).

Superior oblique m. = Medially rotates eyeball

Inferior oblique = Laterally rotates eyeball

The orbital axis for a single eye is 45 degrees

Clinical testing of muscle function:


Superior oblique:
first have patient look medially, and then downward


Inferior oblique:
medially, up


Superior rectus:
laterally, up


Inferior rectus:

laterally, downwards
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The opening of the Eustachian tube is anterior to the carotid canal.

The tympanic cavity connects with the mastoid cells through the aditus to the mastoid antrum.

* Know the orientation of the middle ear and what is located at its walls.

Walls of the tympanic cavity:

Roof:
tegmental wall is formed by the tegmen tympani, separates from dura of middle cranial fossa


Floor:

jugular wall (IJV)


Lateral wall:
tympanic membrane, malleus


Medial wall:
tympanic plexus (( lesser petrosal n (foramen ovale) on the promontory, 

labyrinthine (inner ear)

 
Anterior wall:
carotid wall (ICA), tensor tympani m, auditory tube

Posterior wall:
mastoid air cells, stapedius muscle, aditus to mastoid antrum

The superior portion of the tympanic membrane is represented by the pars flaccida.

The innervation of the muscle originating from the posterior wall of the middle ear is (Stapedius 

muscle) the facial nerve.

Cochlea ( anterior and medial

Vestibule/semicircular canals ( posterior and lateral

The semicircular canals are posterolateral to the cochlea.  

Note how the anterior and posterior semicircular canals are connected more intimately to each 

other than the lateral semicircular canal.

The geniculate ganglion contains GSA and SVA cell bodies

CN VII: SVE


GVE, SVA, GSA = nervous intermedius

*Lesions of CN VII will have different effects depending on the location of the lesion.

· Paralysis of all the muscles of facial expression ipsilateral to the lesion (LMN lesion of the branchial motor component of CN VII).
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· Loss of secretion from lacrimal gland and mucous membranes of nasal and oral pharynx ipsilateral to the lesion (lesion of the greater petrosal nerve, visceral motor component of CN VII).
[image: image2.png]



· Loss of secretion from submandibular and sublingual glands ipsilateral to the lesion (lesion of the chorda tympani, visceral motor component of CN VII).
[image: image3.png]



· Loss of taste from anterior 2/3 of tongue ipsilateral to the lesion (lesion of the chorda tympani, special sensory component of CN VII).
[image: image4.png]



· Loss of general sensation from concha of external ear and small area of skin behind the ear (general sensory component of CN VII).
[image: image5.png]



· Deficits in hearing and/or vestibular functions ipsilateral to the lesion (associated with CN VIII).
[image: image6.png]



· Intact general sensation to the tongue (supplied by CN V3).

If the lesion was distal to the greater petrosal nerve but proximal to the chorda tympani the patient would present as above, except that secretory functions of the lacrimal, nasal, and palatine glands would be intact.

A lesion which affected the lingual nerve just distal to its junction with the chorda tympani would present as follows:

Loss of secretion from submandibular and sublingual glands ipsilateral to the lesion (visceral motor component of CN VII) Loss of taste from anterior 2/3 of tongue ipsilateral to the lesion (special sensory component of CN VII) Loss of general sensation from the tongue (general sensory component of CN V3).

The eardrum is derived from three sources:
ectoderm, endoderm, and mesenchyme



Externally = GSA CN V1 (auriculotemporal nerve)



Internally = GVA CN 9 ( ( tympanic plexus)


The fact that CN IX is GVA to the inner ear (medial side of ear drum) was stressed.

The ear drum is conical shape.  The tympanic membrane is concave externally.  The chorda tympani nerve attaches to its center.

The ear canal is 2/3 osseous, 1/3 cartilaginous and has a sinusoidal shape.  

To look at the tympanic membrane, the helix of the auricle must be pulled posterosuperiorly – upward, outward, and posteriorly (up, out, and back according to eca).  

When draining the ear, be careful of chorda tympani located superiorly.  The drain should be placed inferiorly and posteriorly.  

The tympanic membrane is oriented anteriorly and inferiorly.

The external and internal meatus are situated in a straight line.

The semicircular canals are in 3 axes.  The posterior semicircular canal is parallel with the petrous ridge.  The anterior semicircular canal is perpendicular with the petrous ridge.

The lesser petrosal nerve upregulates secretion from the parotid gland.  It goes through the foramen ovale.  

The sympathetic fibers running through the ciliary ganglion are from the cavernous portion of ICA.

