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Profesor:  Dr. Maltez

The Nerves of the Orbit
Question- Which nerve is associated with the contents of the orbit?  Answer:  Ophthalmic N.

Question- Which is the most important aspect of the ophthalmic nerve?  Answer:  Sensory.

You need to think of the functional and anatomically components of all nerves.

Question- Which is the functional component of this nerve?  Answer:  GSA.

Question- Which is the origin of this nerve?  Answer:  Trigeminal Ganglion.  Petrous part of the temporal bone.

Question- What is the trajectory (pathway) of this nerve from the trigeminal ganglion to the orbit?  Answer:  Passes through the lateral wall of the cavernous sinus.  The nerve perforates the dura mater and passes through the superior orbital fissure.  

Question- Where is the cavernous sinus located?  Answer:  On each side of the body of the sella turcica.  Cavernous sinus is a meningeal structure that contains venous blood.  It is not a blood vessel.

Question- Where does the ophthalmic nerve terminate?  Answer:  In the superior orbital fissure where it branches off.

Branches of the Ophthalmic Nerve
1)  Nasociliary N.- Runs on the medial wall of the orbit.

2)  Frontal N.- Middle branch which runs along the roof of the orbit.

3)  Lacrimal N.- Runs laterally and ends in the superoexternal angle of the orbit in the lacrimal gland.

Nasociliary Branches
Ciliary ganglion- Parasympathetic motor function.  Nasociliary N. gives sensory communicating branches to the ganglion.

Infratrochlear N.- Passes under the trochlear, the structure associated with the superior oblique muscle.  Supplies the skin of the eyelid.

Short Ciliary N.- Pierces the sclera.  Supplies the choroid ciliary body and iris.  The most important aspect of this nerve is that it contains both post-ganglionic parasympathetic and sympathetic fibers to the ciliary body and muscle, iris muscle, dilator pupil muscle (supplied by sympathetic fibers), and sphincter muscle (supplied by parasympathetic fibers).  Remember, the ciliary muscle is in the ciliary body.

Question- Which of the following components make up the short ciliary nerve?  GSE, SVE, GVE, GSA, or Two of the Above.  Answer:  Two of the above because it contains GSA for sensory for the choroid and iris.  It contains postganglionic sympathetic and parasympathetic nerves which represent GVE.  GVE is always associated with autonomic nervous system.

Long Ciliary N.- Pierces the sclera.  Supplies ciliary body, iris, and cornea.  Contains postganglionic sympathetic fibers.  Be careful, because only the short ciliary nerve contains both sympathetic and parasympathetic.

Posterior Ethmoidal N.- Passes through the posterior ethmoidal foramen.  This foramen corresponds to the medial wall of the orbit.  Supplies the frontal sinus and posterior ethmoidal air cells (or posterior ethmoidal sinus).

Anterior Ethmoidal N.- Passes through anterior ethmoidal foramen, entering the nasal cavity where it divides into two branches:  

Internal Branch- Supplies mucous membrane of the superior part of the nasal cavity that corresponds to the nasal septum and the superior concha.

External Branch- Perforates the nasal bone.  Supplies the skin of the dorsum of the nose.

Frontal Nerve Branches  Two branches:

1) Supratrochlear N.- Passes through the trochlea of the superior oblique muscle.  Supplies the skin of the forehead, skull, and eyelids.

2) Supraorbitary N.- Exits through the supraorbitary foramen.  Supplies the forehead, skull, and eyelid.

Lacrimal Nerve Branches
Supply superior eyelid and forehead.

Important aspect of lacrimal nerve- Receives communicating nerve from the zygomatic nerve for innervation of the lacrimal gland.  The zygomatic nerve is a branch of the maxillary nerve, which contains postganglionic parasympathetic fibers from the pterygopalatine ganglion.

If you know the branches of the ophthalmic nerve, you know the branches of the ophthalmic artery, because the arteries receive the same or similar names.  For example:  Posterior ethmoidal A./N.

Oculomotor Nerve CNIII
Functional Component
Question- How many functional components?  Answer:  Two.

1) GSE- Supply the following muscles: i) Superior Rectus M., ii) Inferior Rectus M., iii) Medial Rectus M., iv) Inferior Oblique M., v) Superior Elevator Palpabri M.  Don't confuse the nerve innervation of the oculomotor n. with the facial n. which supplies the Orbicularis Oculi M.

Ptosis- Lesion associated with the oculomotor n.

Muller M.- Smooth muscle in the eyelid.  Supplied by the sympathetic chain.

Horner's Syndrome- Associated with the sympathetic chain.  Patient presents partial ptosis because the muller m. is affected.  Anysocoria is the result and one pupil is meotic while the other pupil is normal.

2) GVE- Associated with preganglionic parasympathetic autonomic nervous system.  Supplies two muscles through the ciliary ganglion:  i) Ciliaris M. and ii) the Pupilar Sphincter M.
Trajectory of the Oculomotor N
Exits brainstem through the interpeduncular fossa in the anterior surface of the midbrain.

Passes through the lateral wall of the cavernous sinus and then passes through the superior orbital fissure.

In the orbit, the nerve divides into two branches:

1) Superior Branch- Supplies the elevator palpabri m. and superior rectus m.

2) Inferior Branch- Supplies the medial rectus m., inferior rectus m., and inferior oblique m.

Important- Edinger Westphal Nucleus supplies parasympathetic fibers which join the oculomotor nerve.  These fibers run together through the superior orbital fissure until the oculomotor nerve spilts into the superior and inferior branches.  At this point, the parasympathetic preganglionic nerves travel with the inferior branch and then leave the branch as they head towards the ciliary ganglion.  These fibers synapse with the postganglionic short ciliary nerve which will supply ciliaris and pupilar sphincter muscles.

Origin of the Oculomotor GSE and GVE Fibers
GSE-  Oculomotor nucleus.  At the level of the superior colliculi in the midbrain.

GVE- Edinger Westphal nucleus.  This is the parasympathetic nucleus of the oculomotor nerve, located in the midbrain, at the level of the superior colliculi on the posterior side of the brainstem.  Remember, on the posterior side of the brainstem, there are four colliculi:  2 superior and 2 inferior.

Trochlear Nerve (CNIV)
Located in the orbit.

Functional Component-GSE.

Supplies the following muscle:

Superior Oblique M.- The tendon of this muscle passes to the trochlea.

Important- This is the only cranial nerve that exits the posterior surface of the brainstem.  The fiber crosses at the level of the inferior colliculi.

Trochlear Nucleus- Anterior portion of the cerebral aqueduct, runs posteriorly around the cerebral aqueduct and exits dorsally.  

Trajectory- Travels laterally around the midbrain to exits past the lateral wall of the cavernous sinus to supply the superior oblique m.

Abducens Nerve (CNVI)
Functional Component- GSE
Exits the brainstem in the pontobulbar sulcus, between the pons and the medulla.

Abducens Nucleus- Located in the dorsal aspect of the pons.  Axons run anteriorly and exit the pontobulbar sulcus.  There are right and left nuclei.

Trajectory- Passes through the cavernous sinus, not along the wall of the cavernous sinus.  Nerve enters the orbit through the superior orbital fissure to supply the Lateral Rectus M. to move the eye laterally ('abduc'ens nerve 'abduc'ts the eye).

Optic Nerve (CN II)
Functional Component- SSA.

Origin- Ganglionar cells of the retina.

Fibers of the nerve have special characteristics.

Trajectory- The medial axons pass from the medial side (or nasal side) of the eyeball and cross in the optic chiasma.  The lateral axons pass from the lateral side of the eyeball, don't cross through the optic chiasma, and end in the thalamus.  Optic Tract: both crossing and non-crossing fibers.

