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Profesor:  Dr. Maltez

Introduction of Trigeminal Nerve and Pteregoidpalatine Fossa and its Contents  

The most important aspect to know about the cranial nerves are their origins and their functional components.

Trigeminal Nerve 

Exits in the anterolateral surface of the pons. Formed by two parts:

1) Sensory Root- Major part.

2) Motor Root- Minor part.

2 Functional Components: 

1)  General Somatic Afferent (GSA)-   The trigeminal nerve is the main sensory nerve of face. The facial is the main motor nerve of the face. Don't confuse the functions of the trigeminal and facial nerves.

2) Special Visceral Efferent (SVE)- Derived from the Branchiomeric-Mesoderm.  Any muscle that is derived from the branchiomeric mesoderm is of special visceral efferent component.

Skeletal muscles derived from somite origin.  Ex.  Extrinsic muscles of the eye, such as the superior rectus muscle.

Anatomical Component:

Trigeminal Ganglion- Middle cranial fossa on the petrous part of temporal bone near the foramen lacerum.  Contains sensory neurons with unipolar cells.  The ganglion has 'pseudo'unipolar cells.  The neuron has one process that divides into peripheral and central portions.  The central portion is the trigeminal and the peripheral portion will be the branches of the trigeminal nerve.  In the physiological aspect this portion of the peripheral nerve is similar to the dendrites, however in anatomical aspect it is called 'axon.'

Branches of Trigeminal Nerve

Ophthalmic Nerve (V1)- Superior branch.  This branch passes through the superior orbital fissure. GSA component.

Maxillary Nerve (V2)- Middle branch.  This branch passes through the foramen rotundum to the pteregopalatine fossa. GSA component.

Mandibullar Nerve (V3)- Lowest branch.  Two functional components:  Motor (SVE) and Sensory (GSA).  Passes through foramen ovalis to infratemporal fossa.  Sometimes in the exam, these nerves are denoted by their abbreviation:  V1, V2, V3.

Nuclei of the Trigeminal Nerve
1)  Mesencephalic Nucleus- Main sensory nucleus for propioception.  Propioception is deep muscular sensory.  Formed by the (pseudo)unipolar cells.  All nuclei are multipolar in the brainstem except the mesencephalic nucleus.  Which of the following branches of the trigeminal nerve is associated with the mesencephalic nucleus?  Answer:  V3.

2)  Main Sensory Nucleus- This is associated with exteroception and propioception.  It receives afferent fibers from the trigeminal ganglion and mesencephalic nucleus.  It is only xteroceptive.

3)  Spinal Descending Nucleus of Trigeminal-Receives afferent fibers from the trigeminal ganglion.

Pterygopalatine Fossa and its Contents

Boundaries

Anterior wall.  Posterior surface of the maxilla.

Posterior wall.  Pterygoid process and greater wing of the sphenoid bone.  Foramen rotundum to middle cranial fossa;  maxillary nerve.  Pterygoid canal to foramen lacerum: n. of pterygoid canal (vidian n).

Medial wall.  Perpendicular plate of palatine bone.  Sphenopalatine foramen to nasal cavity; sphenopalatine artery and nasopalatine n.

Lateral wall.  Open space corresponding to the pterygomaxillary fissure which communicates the pterygopalatine fossa to the infratemporal fossa.

Roof.  Greater wing and body of sphenod bone.  Inferior orbital fissure communicates the pterygopalatine fossa with the orbital cavity. The maxillary nerve passes through the orbital cavity and becomes suborbitary n.

The perpendicular plate of the palatine bone forms which of the following walls of the nasal cavity?  Answer:  Lateral wall.

Contents (11)

Maxillary nerve.  The following ten contents are branches of the maxillary nerve.

Meningeal branch.

Pterygopalatine nerve (Communicating branches).  Small nerves that communicate the maxillary nerve to the pterygopalatine ganglion for the sensory of the ganglion.

Posterior-superior alveolar n.

Zygomatic nerve.

Orbital branches.

Pharyngeal branches.

Greater and lesser palatine n.

Nasopalatine nerve.  Sensory to the nose and also contains neurosecretory fibers.

Pterygopalatine ganglion.  Very important structure.  Located in pterygopalatine fossa and it has visceral motor function because it has multipolar parasympathetic neurons.  The ganglion receives the vidian nerve and communicating branches of maxillary nerve.  Gives origin to post-ganglionic parasympathetic fibers which run through the zygomatic nerve (which joins with the lacrimal nerve) for the lacrimal glands and post-ganglionic parasympathetic fibers for nasopalatine n. to supply the mucous glands of the nose. Sympathetic and parasympathetic are words to describe motor function and not sensory.  Sensory is trigeminal ganglion, geniculate ganglion of facial nerve.

Pterygopalatine part (third part) of the maxillary artery.

There are two motor functions:  Voluntary for skeletal muscle and involuntary for visceral orglans/glands.

Autonomic nervous system-Involuntary movements for the cardiac and smooth muscle.  Two parts:  sympathetic and parasympathetic.  Both parts contain pre-ganglionic components, which are associated with nuclei and post-ganglionic components, which are associated with the ganglion.

Maxillary artery

Terminal branch of the external carotid artery.  The origin of the artery neck of mandibular condylar in the area of the temperomandibular joint.  The maxillary artery divides into three parts similar to the axillary artery. The pterygoid muscle divides the artery into three parts.

1st and 2nd parts are located in the infratemporal fossa.

3rd part is located in pterygopalatine fossa.  The artery enters into this fossa through the pterygomaxillary fissure.  If you know the name of the branches of the artery, then you know the branches of the maxillary nerve because they receive the same or similar name.  For example, the suborbitary nerve/suborbitary artery and the nasopalatine nerve/sphenopalatine artery.

