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Profesor:  Dr. Martinez Sandoval

Ear
See Netter.  Sensory innervation of the external ear, the external auditory canal.  If a small spider enters your ear, you will rapidly wake up.

Five Sensory Axons (GSA) Supply External Ear

1. Auriculotemporal N.- Branch of the mandibular nerve (V3).

2. Auricular Branch of the Facial N.

3. Auricular Branch of the Glossopharnygeal N.
4. Auricular Branch of the Vagus.

5. Great Auricular N.- Branch of the cervical plexus.  Cell bodies of unipolar neurons like in the dorsal root ganglions of C1, C2.

These nerves come from semilunar ganglion with unipolar cells.  Afferent impulses travel to the descending trigeminal nucleus.

Descending Trigeminal Nucleus- Receives sensory perception of the entire head. Longest of all sensory nuclei in the branch stem in the pons, medulla, spinal cord.  Pain/temp/light touch.

Facial nerve has unipolar cell bodies in the geniculate ganglion located in the bottom of the internal auditory canal.

Glossopharyngeal and Vagus Nerves have two ganglion, one above and one below the jugular foramen.  The glossopharyngeal superior ganglion is known as Petrosal Ganglion, while the Vagus N. inferior ganglion is known as Nodose Ganglion.

Survey of the Cranial Nerves- 6 Page Handout to read for exam.  30-40% exam comes directly from these handouts.

The second group of questions that you will face deal from the tympanic membrane.

Tympanic Membrane
Separates the external auditory canal from the internal ear.  Has lateral, medial surfaces.  Lateral surface supplied by auriculotemporal and vagus.  Auriculotemporal is primary branch, but vagus is equally important. In lab, ask Dr. Maltez to see the ossicles of the middle ear.

There may be a drawing of the tympanic membrane on the exam.  You will need to identify the structures.  The main idea of these drawings are to realize that the tympanic membrane is divided into quadrants.  The quadrants are:

Anteroinferior.  See structures in this region:  Malleus, Facial nerve, Chorda Tympani.  Gives access to middle ear.  

Middle Ear-The tympanic membrane in the middle ear is supplied by the Glossopharyngeal.  Middle ear is cuboidal shaped.  Lies within the petrous part of the temporal bone.

Walls of Middle Ear

Superior Wall- Roof formed by the tegmen tympani.

Inferior Wall- Floor related with bony parts that correspond to the carotid canal.  Adjacent to the carotid canal, can see the jugular foramen.  Internal jugular vein and internal carotid artery pass below to this.

Anterior Wall- There are two structures:

1. Canal- For the Tensor Tympani M in order to be attached to one of the ossicles in the middle ear.  Participates in the attenuation of noisy sounds in order to protect the structures in the middle ear.

2. Staciant Tube- Connects to the nose. That's why when you have an infection in the nose, it can be transmitted into the ear.

Posterior Wall- Has two structures:

1. Aditus Ad Antrum Foramen- Connects the middle ear with the mastoid region that lies posterior to it.  Part of the big paranasal sinuses system.  Earaches are felt in the mastoid region.

2. Pyramidal Process- Projection in the lower part of the posterior wall.  Attachment site for the Stapedius M. which is then attached to the malleus to attenuate the sound to protect the inner ear against damage.  As mentioned before, lesion to the stapedius m. leads to hyperacousis, pain from loud sounds.

Lateral Wall- Tympanic membrane.

Medial Wall- Contains several structures.  See Netter.

1.  Promontory- Convex region of wall.  Structures will push against this from the internal ear, causing the convexity.  This wall also relates to the Facial N.  

2. Oval Window.  Fenestra cochlea.

3. Round Window.  Fenestra vestibuli.

Know the difference between the oval window versus the round window.

Interior of Middle Ear
Covered by mucous membrane supplied by the tympanic nerve, branch of the glossopharyngeal n.

See Drawing in Notes of Lateral Side of Face
See glossopharyngeal n.

Petrosal Ganglion- Lies below the jugular foramen.

Identify the carotid foramen in lab, and the jugular foramen.  Look for a bony septum that separates these two foramen.  If you observe the ring of that septum, you will observe in the top of that bony rim, a little foramen, that is Tympanic Canaliculus which transmits the tympanic nerve.  Tympanic Nerve (Jacobson Nerve) comes from the petrosal ganglion which came from the glossopharyngeal nerve.  Tympanic nerve enters the middle ear, forming the tympanic plexus, which supplies the interior of the middle ear.  It is responsible for pain/temp of middle ear.  The tympanic membrane has two surfaces:  Lateral surface for the auriculotemporal, and Medial surface for the tympanic plexus.  These are for the different sensory innervations of the tympanic membrane.

Lesser Petrosal N.- From the tympanic plexus it passes through the foramen ovalis in order to finish in the otic ganglion then to the auriculotemporal to ultimately convey GVE to the parotid gland to produce saliva.  So the auriculotemporal has two functions:  sensory to the external ear and  GVE to the parotid gland.

