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Methodical Instruction for Lesson  
 
Theme. 3rd branch of trigeminal nerve
Professional orientation for student: Knowledge of anatomy and topography of 3th branch of trigeminal nerve will help to understand correctly the clinical displays of diseases of this nerve (neuritises, traumatic and tumour damages), and also reasons and displays of functional violations innervated by it organs and tissues. Knowledge of features of distribution of branches of nerve on face, areas of their innervation is especially important for maxillofacial surgeons, stomatologies, neurologists and ETN-specialists.
Aim: To name and show on specimens ganglions and branches of 3th branch of trigeminal nerve and facial nerve, areas of innervation. To be able to show on a skull the places of output of nerves from the cranial cavity, on a dead body – location of muscular branches of ‘pes anserinus major’.
The student should know:

1. Latin terminology of this theme.
2. Development of mandibular and facial nerves.
3. Principles of forming of mandibular and facial nerves.
      4. Branches of mandibular nerve and area of innervation.
5. Motor nerves of the third branch of trigeminal nerve.

The student should be able to:

1. Show direction of knot of trifacial on a skull.

2. Show the places of entrance and output of 3rd branch of trifacial on the skull, specify the places of location of knots, and describe the places of location of knots.

Questions of initial level:

1. How is the trifacial formed?
2. Topography of trifacial, his branches.

4. Place of exit of the base of brain and from the skull.

5. Localization of nuclei of trigeminal nerve. Trigeminal ganglion – localization and structure.

6. What parasymphatetic ganglions give fibers to branches of trigeminal nerve?

7. Ophthalmic nerve its branches, areas of innervation.

8. Branches of maxillary nerve, areas of innervation.

9. Innervation of mastication muscles and lower teeth.

10. Innervation of muscles of facial expression.

Renewal of base knowledges on the before studied themes and disciplines

	Discipline
	A student should know
	A student should be able

	Anatomy: craniology
	1. Anatomical structure of internal and external base of skull.
	1. To tell and show on preparation the structure of base of skull and temporal bone. 

	
	2. Anatomical structure of temporal bone.
	1. To name and show on preparation canals and openings of temporal bone.

	Anatomy: cardio-vascular system
	1. External carotid artery and its branches.
	1. Name arteries, blood supplying (from the system of external carotid) and their pathway.

	Anatomy:

myology;

Splanchnology.


	1. Muscles of the head and neck.


	1. To show on a dead body and describe the muscles of head and neck.

	
	2. Organs and walls of the oral cavity.
	1. To name and show the organs of the oral cavity and structures, which form it walls.

	
	3. Glands of the head.
	1. To show and describe salivary glands.

	Anatomy: CNS, sense-organs.
	1. Topography of rhomboid fossa.


	1. To show the place of projection of nuclei V and VII pairs of CN on the rhomboid fossa. 

	
	2. Organ of vision.
	1. To show and name parts of the eyeball, its shells.

2. To show and describe the muscles of eye.

	Histology
	1. Ontogenesis of cranial nerves.
	1. To name the basic stages of intrauterine development of cranial nerves.


Practical equipment: dissected corpse, brain: whole and sagittal section, skull, tables.

Self-dependent work

The V pair is a trigeminal nerve (n. trigeminus), mixed, in the composition of nerve are present: 4 nuclei, trunk, trigeminal ganglion, three branches.

To study the nuclei of trigeminal nerve, there are three sensory and one motor. A proprioceptive sensory nuclei is disposed in the cerebral peduncles, the rest – in the tegmentum of Pons. The nerve goes out on the ventral surface of Pons, on a border between the middle cerebellar peduncles, and passes in the cavity of the skull to the trigeminal ganglion. The trunk of nerve consists of two roots: motor and sensory.

To get a clear idea that the motor root (radix motoria) is formed from the processes of cells of motor nucleus. Sensory root (radix sensorial) – by the central processes of trigeminal ganglion cells.

Trigeminal ganglion (Gassers), gangl. Trigeminale, located on the top of the pyramid of temporal bone in the separation of dura mater. The same as all sensory ganglions, the trigeminal ganglion consist of pseudounipolar cells, the peripheral processes of which form three branches of nerve: ophthalmic (n. ophalmicus), maxillary (n. maxillaris) and mandibular (n. mandibularis).

To memorize, that the motor root enters only into the third branch, therefore the first two branches – sensory and third – mixed.

The 1st branch of trigeminal nerve is ophthalmic nerve, n. ophthalmicus. Together with III, IV and VI it enters the cavernous sinus and before entering into the orbit through superior orbital fissure divides into three nerves: lacrimal, frontal and nasociliary. Before a division from an ophtalmic nerve a tentorial branch pass to the dura mater. With an ophthalmic nerve a parasympathetic ciliary ganglion, providing innervation of ciliary muscle and sphincter pupil muscle, is located.

- Infratrochlear nerve (n. infratrochlearis) - innervates the medial angle of the eye and lachrymal apparatus (lachrymal gland, canal, lachrymal sac).

Lacrimal nerve, n. lacrimalis. To pay attention, that in orbit it is disposed laterally, innervates a lacrimal gland, skin and conjunctiva of lateral corner of eye. It receives parasympathetic fibres from a zygomatic nerve.

Frontal nerve, n. frontalis. It is the thickest, situate in the middle, goes out from orbit as a supraorbital nerve (n. supraorbitalis) through of the same name opening; innervates an superior eyelid and skin of forehead to the coronal suture.

Nasociliary nerve, n. nasociliaris, lies in the eye socket most medially and gives the following branches:

- Communicating branch - to the ciliary ganglion (rr. ganglionares);

- Long ciliary nerves (nn. ciliares longi) - to the membranes of eyeball;

- posterior ethmoidal nerve (n. ethmoidalis posterior) - to the mucous membrane of cells of ethmoid bone and sphenoid sinus;- anterior ethmoidal nerve (n. ethmoidalis anterior) – by internal branches innervates the mucous membrane of nose and frontal sinus, and by an external branch - skin of the back of nose;

- Infratrochlear nerve (n. infratrochlearis) - the medial corner of eye and lacrimal apparatus (tear papillae, tubulis, dacryocyst).

2nd branch of the trigeminal nerve is the maxillary nerve, n. maxillaris. It moves away from the middle part of the trigeminal ganglion, enters into the pterygopalatine fossa, the foramen rotundum and there divides into branches. In the cranial cavity it gives a middle meningeal branch to the dura mater. Near the maxillary nerve a parasympathetic pterygopalatine ganglion is located in the pterygopalatine fossa. It gets parasympathetic fibers from the ganglion of intermediate nerve of the VII pair. From the ganglion, vegetative fibres as a component of zygomatic nerve and then in lacrimal nerve provide innervation of lacrimal gland.

To study in a textbook and pictures from an atlas the followings branches of supramaxillary nerve:

- Ganglionic branches (rr. ganglionares) - to the pterygopalatine ganglion;

- Zygomatic nerve (n. zygomaticus) - enters the orbit and divides into zygomatico-temporal and zygomatico-fascial branches which pass through zygomatic bone and innervates the skin of the corresponding areas

- infraprbital nerve (n. infraorbitalis) – enters the orbit through inferior orbital fissure, there disposed in a infraorbital fissure and goes out on a face in the region of fossa canina, where divides on a branches to inferior palpebra, superior lip, mucous membrane and skin of nose.
To master, that from infraorbital nerve arise superior alveolar branches (anterior, middle and posterior). They form superior dental plexus and innervate the upper teeth.

To master the scheme of innervations of skin of face: the skin of face superiorly to the eyelid - innervated by ophthalmic nerve; skin of the face between the eyelid and rima oris- innervated by the maxillary nerve; the skin of face below rima oris- innervated by the mandibular nerve.

a 3rd branch of trigeminal nerve is a mandibular nerve, n. mandibularis, mixed, because the motor root of trigeminal nerve is included in it. Arises from the posterior part of the trigeminal ganglion, it exits the skull through the foramen ovale and divides on sensory and motor branches. In mandibular nerve present a parasympathetic otic ganglion, which situate near foramen ovale and receive fibers from lesser petrosal nerve (IX pair). From this ganglion an innervation of parotid salivary gland is carried out.

The sensory branches are:

- meningeal branch (r. meningealis) – arise in the cranial cavity to the dura mater;

- Auriculotemporal nerve (n. auriculo-temporalis) – innervates temporo-mandibular joint, skin of concave part of auricle, external acoustic meatus, temporal region and parotid salivary gland;

- buccal nerve (n. buccalis) - innervates the mucous membrane of cheek and skin of angle of mouth;

- Lingual nerve (n. lingualis) - innervates a mucous membrane of anterior 2/3 of tongue language and filiform papillae; from chorda tympani (VII pair), in lingual nerve enters a taste and parasympathetic fibres. Due to them innervates taste papillae (foliate and fungiform), submandibular gland and sublingual salivary glands;

- linferior alveolar nerve (n. alveolaris inferior) - in the channel of lower jaw forms lower dental plexus, innervates the teeth of lower jaw, and its terminal branch – a mental nerve innervates skin and mucous membrane of lower lip, skin of chin.

To memorize that the motor branches of mandibular nerve: masticatory nerve; deep temporal nerves; lateral pterygoid  nerve; меdial pterygoid nerve; tensor veil of palate; nerve of muscle tensor tympani, mylohyoid nerve.

To master the scheme of innervation of the skin of the face: the skin of face superiorly to the eyelid - innervated by ophthalmic nerve; skin of face between eyelid and rima oris- innervated by a maxillary nerve; the skin of face below rima oris- innervated by a mandibular nerve.

The program of independent work.

	Educational tasks
	Exact items

	1. To study the topography of cranial fossas, canals and foramens of base of skull. Turn the special attention on canals of temporal bone related to VIII pair.
	1. Able to show on the skull the borders of cranial fossas, anatomic formations, relating to the exit (to the entrance) from the skull VII, VIII and IX pairs of CN.

	2. To study nerves, leaving the third branch of trigeminal nerve and to describe otic, sublingual and submandibular ganglions.
	1. In the process of study of mandibular nerve to define the areas of its innervation and select structures, which receive a sympathetic, parasympathetic and sensory innervation from ganglions of the third branch of trigeminal nerve.


At all points self-instruction work in writing-books for self-instruction work to make records: to write the dictionary of anatomical terms, to draw schemes, drawings and notations to them.
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Questions of final control:

1. Development of mandibular and facial nerves.

2. Principles of forming of mandibular and facial nerves.

3. Branches of mandibular nerve and area of their innervation.

4. Innervation of superior molars, premolars, canines and incisors

5. Innervation of lower teeth.

6. Motor nerves of the third branch of trifacial.

7. Innervation of the skin of the face.

Clinical tasks

1. 54 years old male patient complains to absence skin sensitivity of a lower eyelid, external lateral surfaces of nose and upper lip. An inflammation of the second branch of a trigeminal nerve was diagnosed. What foramen this branch leaves a skull through? 

A. Infraorbital foramen. 

B. Foramen lacerum. 

C. Superior orbital fissure. 

D. Spinous foramen. 

E. Oval foramen. 

2.60 y.o. male patient has age hyperopia because of with weakening the accommodative properties of a lens and smooth muscles of a vascular tunic of an eyeball and demands correction by lenses. What ganglion branches are the muscles of corpus ciliarе innervated by?

A. G. oticum.

B. G. pterygopalatinum.

C. G. ciliare. 

D. G. trigeminale.

E. G. sympathicus.


3.The patient has a neuralgia of ciliary ganglion (Charlene’s syndrome) – herpetican eruption on a skin of forehead, signs of sclera and iris defeat, pain in the field of eyes with irradiationin to nose, morbidity of an internal angle to an eye. What nerve branches form a sensitive root g. ciliare?

A. N. inraorbitalis.

B. N. ethmoidalis anterior.

C. N. ethmoidalis posterior.

D. N. supraorbitalis.

E. N. ciliaris longi.


4.The doctor injects an anesthetic’s solution into infraorbital foramen . What nerves are anesthetized thus?

A. Abducent nerve

B. Infraorbital and anterior superior alveolar branches.

C. Oculomotornerve.

D. Trochlear nerve.

E. Mandibular nerve.


5.The male patient with a diabetes periodically arise inflammations of sebaceous glands of a upper eyelid (Glandulae sebaceae (Zeis)) with damage of roots of eyelids that causes a pain and itch in the patient. What nerve innervates a skin of upper eyelid?

A. N. ophtalmicus.

B. N. oculomotorius.

C. N. abducens.

D. N. trochlearis.

E. N. infraorbitalis.

 NEXT TOPIC: VI, VII, VIII, IX, X PAIRS OF THE CRANIAL NERVE
