ODESSA NATIONAL MEDICAL UNIVERSITY
DEPARTMENT OF NORMAL AND PATHOLOGIC CLINICAL ANATOMY 

Methodical Instruction for Lesson

Theme. Review and GENERAL characteristics of cranial nerves. olFactory, optic, oculomotor, abducent and trochlear nerves.

TrigeRminal nerve. 1st and 2nd branches of trigeminal nerve

Medical Faculty
[image: image1.jpg]Approved at the methodological meeting
of the Department

« ‘50 » 9(5) ZOZ/p.

Protocol Ne ’f

Head of the department,

Professor \%’Vé O. Appelhans




Methodical Instruction for Lesson 
 Theme. Review and GENERAL characteristics of cranial nerves. olFactory, optic, oculomotor, abducent and trochlear nerves.

TrigeRminal nerve. 1st and 2nd branches of trigeminal nerve

Professional orientation for student: It is necessary to know that numerous analyzers, providing intercommunication of an organism with an external environment, are the components of peripheral nerves which are related to the cerebrum on development (cranial nerves). Innervations of some internal organs are also carried out by means of these nerves. Electrical impulse from external (or internal) irritant are transformed in receptors in nervous impulses, which act by cranial nerves on CNS for an analysis, response and control with the purpose of providing normal vital functions of an organism. The disturbance in one link of analyzer leads to development of different pathological states. Therefore the knowledge of functional anatomy of cranial nerves (CN) is necessary not only for neurologists, but also for the doctors of other specialties.

Aim: To learn, name and find on specimens the anatomical structures of olfactory and visual analyzers, their subcortical and cortical centers. To learn, name and show nuclei and areas of innervation of oculomotor, abducent and trochlear nerves, 1-st and 2-nd brunches of trigeminal nerve.
The student should know:

1. Latin terminology of this theme.

2. Onto- and phylogenesis of the nervous system.

3. Development of cranial nerves.

4. Principles of forming of cranial nerves.

5. Names and classification of cranial nerves.

6. Nerves, containing parasympathetic fibers.

7. Pathway of olfactory nerve.

8. Pathway of visual nerve.

9. Occulomotor nerve: description, places of localization of nuclei, places of exit from the brain and skull.

10. Pathway of pupillary reflex.

11. Trochlear nerve: description, places of localization of nuclei, places of exit from the brain and skull.

12. Abducent nerve: description, places of localization of nuclei, places of exit from the brain and skull.

13. To know the cortical centers of olfactory and visual analyzers.

14. Principle of forming of trigeminal.

15. Canals of trigeminal nerve
16. Topography of trigeminal nerve, its branches.

17. Place of output on the base of brain and description of intracranial part.

18. Localization of nuclei, structure of trigeminal ganglion.

19. What parasympathetic ganglions give fibers to branches of trigeminal nerve?

20. Ophthalmic nerve and its branches, areas of innervation.

21. Branches of maxillary nerve and area of innervation.

22. Branches of mandibular nerve and area of innervation.

23. Motor nerves of the third branch of trigeminal nerve.

24. Innervation of the skin of the face.

The student should be able to:

1. Name and show main formations of the central and peripheral nervous system.

2. Draw a reflex arc.

3. Name and show on natural specimens of cerebrum the centers of the parasympathetic nervous system.

4. Show openings, through which olfactory, optic, oculomotor, abducent and trochlear nerves exit (or enter) the skull.

5. Show the places of entrance (exit) of these nerves the brain.

6. Show on preparation the mesencephalon and brainstem and the projection of nuclei iii, iv and vi pairs of cranial nerves.

7. Show and name the olfactory area of nose.

8. Show on specimens the compartments of optic nerve.

9. Show on specimens of brain the subcortical centers of vision and sense of smell, cortical ends of these analyzers.

Questions of initial level:

1. Determination of the nervous system, Its Classification.

2. Elements of the nervous system. Classification of neurons. Description of nervous fibres.

3. Reflex arc.

4. Division of the vegetative nervous system into sympathetic and parasympathetic, functional distinctions.

5. General structure and topography of cerebrum.

6. Places of exit of CN from the brain.

7. Vegetative nuclei of the grey matter, places of localization.

8. Name and topography of internal organs and glands of human organism.

9. Anatomical formations of skull which transmit CN.

10. Localization of olfactory area in nasal cavity.

11. Where the subcortical and cortical centers of olfactory analyzer are located?

12. Where the subcortical and cortical centers of optic analyzer are located?

Renewal of basic knowledges on the earlier studied themes and disciplines

	Discipline
	A student must know
	A student must be able

	Anatomy: craniology
	1. Anatomic structure of cavities of skull.


	1. To show the bones of skulls which participate in formation of nasal cavity and orbit.

	
	2. Anatomic structure of external and internal base of skull.
	1. To name openings in a skull, which CN pass through.

	Anatomy:

splanchnology;

sense-organs
	1. Anatomic structure of nasal cavity, nasal meatuses.
	1. To show the olfactory area of nose.



	
	2. Organ of vision, structure of an eyeball, accessory apparatus of an eye.
	1. To show and name parts of an eyeball, its shells.

2. To show and describe the muscles of the eye

	Anatomy: CNS
	1. Classification of the nervous system, its elements. Reflex arc.


	1. To name surfaces, grooves and gyri of brain, places of exit (entrance) the CN.

	
	2. Central and peripheral parts of somatic and vegetative NS.


	1. To show and name the vegetative nuclei of grey matter, places of localization.

	
	3. Anatomical structure of cerebrum.
	1. To show the location of subcortical and cortical centers of olfactory analyzer.

2. To show, where the subcortical and cortical centers of optic analyzer are located.

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

	Biology
	1. Phylogenesis of cranial nerves.
	1. To name the basic stages of phylogenesis of cranial nerves.


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


Self-dependent work

Proceeding to the study of cranial nerves, (Nervi craniales), it is necessary to understand, that there are 12 pairs and they go out from the different parts of the cerebrum. Functionally all nerves are divided into:

- Sensory – I, II. VIII pair;

- Motor – III, IV, VI, XI, XII pair;

- Mixed – V, VII, IX, X pair.

In structure of III, VII, IX, X pairs of nerves are present vegetative (parasympathetic) fibers.

The description of cranial nerves is provided in accordance with the generally accepted scheme:

1. Number and name of nerves (English, Latin).

2. Functional description (motor, sensory, mixed).

3. Source of development.

4. Nuclei of nerve (name, functional description, topography).

5. Principle of formation of nerve, sensitive ganglions of nerves.

6. Place of entrance (sensitive) or exit (motor, parasympathetic) from the brain.

7. Place of entrance or exit of nerve from the skull.

8. Pathway of nerve on the periphery.

9. Parasympathetic ganglions, related to the nerve.

10. Main trunks and branches of nerve, areas of innervation.                                                                                  

Pay your attention that CN have similar structure to spinal nerves. Motor nerves are similar to structure of anterior roots that are the sprouts of cages of motive kernels. Sensory, the same as posterior root are formed from processes of sensory ganglion cells. Mixed nerves - correspond to the complete structure of spinal nerves.

To get a clear idea of, that cranial nerves, as well as spinal, they have nuclei of grey matter:

- Motor – corresponds to the nuclei of anterior horn;

- Sensory – to the nuclei of posterior horn;

- Vegetative – to the nuclei of lateral horn.

It is necessary to specify, that olfactory and optic nerves differ on the structure from all other sensory nerves (does not have ganglions), because there are outgrowth of telencephalon and mesencephalon.
The I pair of cranial nerves is olfactory nerves (nn. olfactorii) – are outgrowth of forebrain.
To find out that olfactory cell (1st neuron of olfactory tract) situated directly in the mucous membrane of nasal cavity (superior nasal concha, superior part of nasal septum). The central processes of cells are formed by 15-20 olfactory filaments (fila olfactoria)which pass in the cavity of skull through openings of cribriform plate of ethmoid bone and ends in an olfactory bulb (bulbus olfactorius), where the bodies of 2nd neurons of olfactory tract are located. Their axons form an olfactory tract (tractus olfactorius), transiting in an olfactory triangle (trigonum olfactorii) and anterior perforated substance (substantia perforate anterior), where the bodies of 3rd neurons are located. The all above mentioned parts of olfactory tract form the peripheral part of olfactory brain. Furthermore the olfactory impulse passes in the cingulategyrus and parahippocampal gyrus, bends and ends in the uncus (uncus gyri parahyppocampalis) – cortical center of smell sense. Remember and find these formations on specimens of brain.

The II pair of cranial nerves (optic nerve, n. opticus) – develops from the forebrain and becomes its outgrowth. It is necessary to remember the structure of eyeball, to pay the special attention to the structure of capsule, consisting of 3 shells. The retina of the eye is a part of cerebral tissue, seen on periphery and has a difficult multi-layered structure (pigmented layer, bipolar cells and ganglionic cells). To pay attention, that the optic nerve is formed by the central processes of ganglionic cells of retina. Optic nerve consists of four parts: intraocular, orbital, canal and intracranial. In the cavity of the skull on sulcus chiasmaticus of sphenoid bone both nerves decussate (the decussation is incomplete – the medial fibers of nerve decussate only). Pay attention, that after the decussation (chiasma opticum) the optic tract (tr. opticus) begins. It consists of fibers from the proper halves of the retina proceeding after the decussation right – from the right halves of both eyes, left – from left. Further the optic tract goes near the subcortical centers of vision (superior colliculi of quadrigeminal plate, colliculi superior tecti mesencephalia; pulvina of the thalamus, pulvinar thalami; lateral geniculate bodies, corpora geniculata laterale), interconnect with their neurons and their axons of which pass in the cortical center of the optic analyzer (fissura calcarina).

Examinations on specimens, the optic tracts are rounded by the cerebral peduncles of the brain from the lateral side and ends in the subcortical centers of vision. To get a clear idea that, the processes of cells of the lateral geniculate body and pulvina of the thalamus are components of the optic radiation (radiatio optica) pass the end of the posterior limb of the internal capsule to the cortical center of vision – wedge shaped (cuneus) and lingual gyrus (gyrus lingualis), located on both sides the calcarine sulcus on the medial surface of the occipital lobe.

To find out from textbooks, that visual impulses from superior colliculi interconnect:

à) With the tectospinal tract and cause protective movements in response to sudden visual radiations;

á) With the accessory nucleus (parasympathetic) of occulomotor nerve and as a component of its branches arises the ciliary muscle and sphincter pupil muscle. Because of this the size of the pupil and its reflex is regulated (it depends on the amount of light) and then an accommodation occurs.

In conclusion to verify from textbooks, that the optic tract consists of a chain of four neurons. First three (cells of roots and horns, bipolar and ganglionic cells) located in the retina (1st neuron of optic tract), cells of fourth neuron are in the lateral geniculate bodies and pulvina of the thalamus (2nd neuron).
III, IV and VI pair of cranial nerves were differentiated from spinal nerves and developed in connection with cranial prefuricular myotomes.III pair is the occulomotor nerve(n. oculomotorius). It has 2 nuclei:

- Somatic – its fibers innervate striated muscles of eyeball;

- Parasympathetic - accessory (nucleus of Edinger –Westphal, or Yakubovich), its fibers innervate the sphincter pupil muscle and ciliary muscle.

To trace the topography of the occulomotor nerve on a preparation and skull. It begins from the nuclei, located in the cerebral peduncles under the superior colloculi, leaves the fossa interpeduncularis and passes in the orbit through superior orbital fissure. To memorize, that in the cavity of the skull an oculomotorius is passed by the cavernous sinus of dura matter (in addition, in a sinus there are internal carotid artery, IV, VI cranial nerves and I branch of trigeminal nerve).

In the orbit the nerve is divided into two branches: superior (ramus superior) and inferior (ramus inferior), which innervates three direct muscles of eyeball (superior, medial and inferior), lower oblique muscle and levator palpebrae superioris muscle. You will see muscles and branches of the nerve on natural preparation.

To specify from textbooks, that parasympathetic fibers move away from the lower branch of nerve and enter the ciliary ganglion (gangl. ciliare). From the ganglion the postganglionic fibers go to the internal eye muscles – sphincter pupil muscle, and ciliary muscle.

The IV pair is the trochlear nerve (n. trochlearis), has a somatic motor nucleus (nucl. n. trochlearis) which lies in the cerebral peduncles at the level of inferior colliculi.

This is the only nerve which goes out dorsally from the superior cerebral vellum, then after runs from sides of the cerebral peduncles and appears on the basal surface of the brain between peduncles and temporal lobes of hemispheres. As well as previous nerve it passes through cavernous sinus and superior orbital fissure (sinus cavernosus). It innervates the superior oblique muscle of the eyeball (m. obliqus oculi superior).

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.





The program of independent work

	Educational tasks
	Exact items

	1. To remember walls of orbit and nasal cavity; topography of internal and external base of the skull.
	1. To define on a skull and most specimens of formations of orbit and nasal cavity, relating to the olfactory, optic and oculomotor nerves; to be able to show them.

2. To show on a skull the places of exit of IV and VI pairs of CN.

	2. To study surfaces, parts, grooves and gyri of brain, relating to I, II, III, IV and to the VI pair of CN.
	1. To show on most preparation the places of exit (entering) in the brain of these CN.

2. To trace on most preparation the exit of I, II, III, IV and VI pairs of CN.


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

References:

 а) basic 

1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2010, 2092 p .

2. Clinically Oriented Anatomy / by Keith L. Moore, Anne M. R. Agur, 2013 .

3. Atlas of Human Anatomy / Frank H. Netter,- 5 edition, - 2011 by Saunders, an Imprint of Elsevior Inc .

4. Materials preparation for lectures 6. Materials preparation for practical classes

 b) additional

 1. Lecture .

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition .
3.   "Human Anatomy", V.G.Koveshnikov, 2011
4  "Atlas of Human Anatomy", Sobotta, 2010
5  "A Color Atlas of Human Anatomy", R.M.H.McMinn, R.T.Hutchings, J.Pegington, 2006
6  "Gray's Anatomy", Henry Gray F.R.S., 2001
Questions of final control:

1. What are the names of cranial nerves

2. Name motor, sensory and mixed nerves.

3. What nerves contains parasympathetic fibers?

4. Pathway of olfactory nerve.

5. What are the structures and the neurons of olfactory analyzer and where they are localized

6. Pathway of optic nerve.

7. Where are the subcortical and cortical centers of optic analyzer located?

8. What are the neurons of optic tract.

9. Occulomotor nerve, its description, places of localization of nuclei, places of output.

10. Pathway of pupillary reflex.

11. To describe the trochlear nerve according to scheme.

12. To describe the abducent nerve according to scheme.

13. What are the components of trigeminal nerve?
14. Nuclei of trigeminal nerve. Structure and localization of trigeminal ganglion

15. What structures form the trunk of the nerve?

16. Topography of trigeminal nerve, its branches?

17. What parasympathetic ganglions give fibres to branches of trigeminal nerve?

18. Ophthalmic nerve and its branches. Areas of innervation.

19. Branches of maxillary nerve and area of their innervation?

20. Innervation of the orbit structures.

21. Innervation of the oral cavity, nasal cavity and upper teeth.

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: 3 - rd branch of trigeminal nerve
