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Methodical Instruction for Lesson  
 Theme. VI, VII, VIII, IX, X PAIRS OF THE CRANIAL 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 have a clear picture of features VI, VII, VIII,  IX and X  pairs of cranial nerves, functional description of nuclei of these pair, their places of exiting on the base of the brain

A student should know:
1. Latin terminology of this theme.

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

6. Nuclei of facial nerve.
7. Place of exit of nerve from a brain and skull.
8. Pathway and topography of facial nerve.
9. Pathway and topography of intermediate nerve.
2. Development VIII and IX pairs of cranial nerves.
3. Principles of formation of VIII and IX pairs of cranial nerves.
4. Topography of vestibulcochlear nerve, its parts.
5. Location of vestibular and spiral ganglions.
6. Structure of vestibular and cochlear parts of nerve.
7. Passway of auditory analyzer.
8. Passway of statokynetic analyzer.
9. Topography of glossopharyngeal nerve, its nuclei, branches.
2. Development X, XI and XII pairs of cranial nerves.
3. Forming principles X, XI and XII steam of cranial nerves.
4. Name of nuclei of vagus, their localization
5. Passway and topography of vagus nerve.
6. Branches which arises from a nerve.
7. Topography of recurrent laryngeal nerve, areas of its innervation
8 Topography of abdominal part of vagus nerve, areas of its innervation.
A student should be able:

3. Show the places of entrance and output of facial nerve from a skull.

4. Show on moist preparation the places of entrance (output) of nerve from the brain.

1. To show the places of entrance and exiting of vestibulcochlear and glossopharyngeal nerves from a skull.

2. To show on the places of entrance (exiting) of nerves from a brain.

3. To show localization of cortical ends of auditory and vestibular analyzers.

1. To show openings, through which vagus  nerve exitis the skull.

2. To show on netural preparation the places of exiting of these nerves from a brain.

3. Projection of nuclei of X of CN on the rhomboid fossa.
Questions of initial level:
1. Branches of mandibular nerve and area of their innervation.

2. What branches innervating superior molars, premolars, incisors and canines?

3. What branches innervating lower teeth?

4. Motor branches of the third branch of trigeminal nerve.

5. Innervation of the skin of the face

      6. What are the nuclei of facial nerve.
      7. Place of exiting of nerve from a brain.
REVIEW OF BASIC KNOWLEDGE FROM PREVIOUSLY STUDIED THEMES AND DISCIPLINES

	Discipline
	A student shoud know
	A student shoud be able

	Anatomy: craniology
	1. Anatomical structure of internal and exyernal base of skull.

2. Anatomical structure of temporal bone.
	1. To tell and show the structure of base of skull and temporal bone.

1. To name and show canals and foramens of temporal bone.

	Anatomy: cardio-vascular system
	1. External carotid artery and its branches.
	1. To name arteries, supplying an ear (from the system of external carotid artery) their passway.

	Anatomy:

myology;

splanchnology;

sense-organs
	1. Muscles of head and neck.

2. Organs and walls of oral cavity

3. Salivary glands.

4. Pharynx

5. Anatomy of organs of taste, hearing and equilibrium.


	1. To show on a dead body and give description to the muscles of head and neck.

2. To show and describe an external, middle and internal ear.

3. To show and describe salivary glands.

	Anatomy: CNS
	1.Anatomical structure of parts of the brain.

2. Topography of rhombiod fossa.
	1. To show the parts of brain, where the subcortical centers of hearing are located in.

3. To show and name the nuclei of cerebellum, related to the vestibular apparate.



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


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

Self-dependent work

The VI pair is the abducent nerve (n. abducens), has a motor somatic nucleus (nucl. n. abducens), disposed in the tegmentum of Pons. The nerve goes out from the brain in a transverse fissure between the Pons and pyramids of medulla oblongata, then passes through cavernous sinus, superior orbital fissure and innervates the lateral oblique muscle of the eyeball (m. rectus oculi lateralis).

To mark that in the composition of nerves innervates muscles of eyeball; there are also present sensitive proprioceptive fibers.

To pay attention, that the VII pair is the facial nerve, n. facialis (n. intermediofacialis), is necessary to study together with the intermediate nerve.

Facial nerve – motor, intermediate – mixed, contains parasympathetic and sensory fibres, is the homologues of posterior roots of spinal nerves. The nuclei of the VII pair are located in a rhomboid fossa:

- Motor;

- Parasympathetic – superior salivatory nucleus;
- Sensory is a nucleus of solitary tract, common from IX and by the V pair.

To memorize, that two last nuclei belong to the intermediate nerve this goes together with the facial nerve.
The facial nerve (n. facialis) goes out from the posterior margin of the Pons at the level of olives of medulla oblongata, after it enters into the internal acoustic meatus, goes through the facial canal and leaves the temporal bone in the area of the stylomastoid opening. Going out from a skull, a nerve perforates the thickness of parotid salivary gland and divides on branches (“pes anserinus major”), which, uniting between itself, form parotid plexus (plexus parotideus). Branches pass radially along the center in the region of the lobule of the ear and give innervation to muscles of facial expression (frontal, auricle, circular muscle of eye, muscles of nose, muscles of upper and lower lip, hypodermic muscle of eyelids): temporal (rr. temporales); zygomatic (rr. zygomatici); cheek (rr. buccales); regional branch of lower jaw (r. marginalis); neck branch (r. colli).

To pay attention, that in the facial canal the stapedius nerve (n. stapedius) arises. This nerve innervates an the same name muscle in a tympanic cavity. The intermediate nerve (n. intermedius) forms the geniculate ganglion (gangl. geniculi), chorda tympani (chorda tympani) and greater petrosal nerve (n. petrosus major).
The greater petrosal nerve consist of  secretory fibres from superior salivatory nucleus, which separates from facial nerve in the region of first geniculi and pass to the pterygopalatine ganglion, and from there to the glands of mucous membrane of nasal cavity, palate and to the lacrimal gland.
Drum string (chorda tympani), is mixed, moves away from the nerve in the inferior part of facial channel, enters the tympanic cavity, after leaving it through the petro-tympanic fissure and enters into the lingual nerve.
To memorize, that the secretory fibres of chorda tympani arise from cells of superior salivatory nucleus and innervate submandibular and sublingual salivary glands. Sensory fibers represented by the processes of cells of geniculate ganglion. The peripheral processes of these cells begin by taste receptors in papillae of anterior 2/3 of the tongue and central – appear in the sensory solitary tract nucleus.
The VIII pair is a vestibulcochlear nerve(n. vestibulocochlearis), is sensory. Together with facial nerve it goes out from a pons and enters into an internal acoustic meatus, where divided into two parts of – vestibular and cochlear. The vestibular part conducts the impulses of static apparate, cochlear part – an auditory impulses. Nuclei: 2 auditory and 4 vestibular – located in the lateral corners of rhomboid  fossa.

To pay attention on feature of the VIII pair - nerves does not go out outside a skull.

Vestibular part (pars vestibularis) forming due to the processes of cells of vestibular ganglion, located on the bottom of internal acoustic meatus. Peripheral processes begins by the receptors of membranous labyrinth of internal ear. Central processes ends in the vestibular nuclei (superior, inferior, medial, lateral) of overlay of pons. From vestibular nuclei the processes go to:
- to the cerebellum;
- to the spinal cord;
- to the thalamus and cortex;
- to the nuclei of nerves, innervatin the muscles of eyeball;
- to the centers of the vegetative nervous system;
- quadrigeminal plate and reticular formation
Cochlear part (pars cochlearis) forming due to the processes of cells of spiral ganglion, located in the channel of bony spiral plate of modiolus. Peripheral processes begins by receptors in Cortiev organ, the central ends in anterior and posterior cochlear nuclei.

Using tables, charts in an atlas and textbook, to study apassway of  auditory conducting tract
1st neurone - are the cells of cochlear ganglion 
a 2nd neuron sutiate in a cells of anterior and posterior cochlear nuclei. Their central processes pass into a pons and go in composition a trapesoid body, and on a dorsal surface pass as a stria medullares cerebral strips, then form a lateral loop which ends in the subcortical centers of hearing – lower colliculi, medial geniculate bodies.
a 3rd neuron are the cells of inferior colliculi and medial geniculate bodies. Their processes forms an  auditory irradiation which passes through the posterior limb of internal capsule and ends in the cortical center of hearing, in middle part of superior temporal gyrus.
To consider on preparations a superior trapesoid body, cerebral cavities, inferior colliculi, medial geniculate bodies, internal capsule, superior temporal gyrus.

The IX pair is a glossopharyngeal nerve (n. glossopharyngeus), mixed, consists of motor, sensory and parasympathetic fibres. It has 3 nuclei, which are located in area of rhomboid fossa:
- motor – nucleus ambigius, common for X and XI pair;
- parasympathetic – inferior salivatory nucleus;
- sensory is a solitary tract nucleus, common for VII and X pair.
To trace the topography of glossopharyngeal nerve on preparations: it goes out from an medulla oblongata behind an olive together with vagus and acessory nerves, exiting the cranial cavity through the jugular foramen and in area of neck passes between an internal jugular vein and internal carotid artery and after this heads to the root of toung.
To memorize, that the nerve got two knots: superior (in the jugular foramen) and inferior (in a fossula petrosa on the lower surface of pyramid of temporal bone). Sensory part of nerve appears due to the processuses of cells of ganglions.
To study the basic branches of nerve on preparations, charts and tables:
- a tympanic nerve (n. tympanicus), mixed, innervates the mucous membrane of tympanic cavity and auditory tube. Continuation of nerve is a small petrosal nerve (n. petrosus minoris) which consists of parasympathetic fibres from a inferior salivatiry nucleus, it passes in the cranial, exiting from it through foramen lacerum and enters into an otic ganglion (Yakobsons anastomosis). The processeuse of cells of ganglion innervating a parotid gland and regulating its secretion;
- pharyngeal branches (rr. pharyngei) – innervates a mucous membrane and constrictors of pharynx;
- tonsillar branches (rr. tonsillares) - innervates tonsills and mucous membrane of palatal arches;
- lingual branches (rr. linguales) - innervates the mucous membrane of posterior third of the toung, contain taste fibres, going from vallate papillas;
- sine branch (r. sinus carotici) – begins by the chemo- and baroreceptors from the internal carotid sinus;
- branch of stilopharyngeal muscle (r. stylopharingeus) - innervates the same name muscle.
Proceeding to the study of vagus, to trace its topography. It is the longest from cranial nerves.

The X pair is a vagus (n. vagus), mixed, is derivatу of branchial arcs. Has the followings nuclei:

– motor – ambigius nucleus, common with the IX pair;
– parasympathetic – dorsal vagal nucleus;
– sensory –  nucleus of solitary tract, common with VII and IX pairs.
It exits from the medulla oblongata behind an olive together with glossopharyngeal and acessory nerves, through the jugular foramen it exits the skull. In the area of neck it pass between an internal jugular vein and internal carotid artery (downwards – common carotid artery). From an area of the neck a nerve passes in a posterior mediastinum, here the right goes ahead of subclavian artery, left – ahead of arc of aorta; both nerves cross behind the root of lung and accompany a oesophegeus with which pass in an abdominal region, where the left nerve is disposed on the anterior wall of stomach, right – on posterior  its wall.
To master, that vagus nerve got two ganglions: superior and inferior. The first situate in the area of the jugular foramen, second one – more inferiorly to the previous one. Both ganglions consist of cells, which forming the sensory part of nerve.
Proceeding to the study of numerous branches of the X pair, foremost, it is necessary to memorize the nerves which arise in area of the jugular foramen:
- meningeal branch (r. meningealis) – innervates a dura mater;
- auricular branch (r. auricularis) - innervates an external acoustic meatus and concave part of auricle.
At the level of inferior ganglion a vagus gives pharyngeal branches (rr. pharyngei), which with the branches of glossopharyngeal nerve form oesophageal plexus and innervates the mucous membrane of oro- and laryngopharynx, and also muscles-constrictors of pharynx and muscle of soft palate.
On the same level a superior laryngeal nerve arise (n. laryngeus superior) which innervates a crycothyroid muscle and mucous membrane of larynx superiorly to the rima glottis.
To pay attention on superior cardiac branches, which enter into cardiac plexus, weaken and slow work of heart (depressor nerve).
Using preparations, pictures of textbook and atlas, to study the branches of pectoral part of nerve:
- recurrent laryngeal nerves (n. laryngeus reccurens): left – in area of arc of aorta, right – to the subclavian artery. Both they round these vessels from inferiorly and posteriorly and return on a neck in a groove between a trachea and oesophageous with the name of inferior laryngeal nerve (n. laryngeus inferior) which innervates a mucous membrane inferiorly thу rima  glottis and all of muscles of larynx, except for crycothyroid. To pay attention on lateral branches of recurrent nerve: tracheal, oesophageal, inferior cervical and cardiac.
To memorize, that in a thoracic cavity from a vagus nerve arise:
- pectoral cardiac branches (rr. pericardiaci) - to the heart and pericardium;

- bronchial branches (rr. bronchiales) - form pulmonary plexus around bronchi;
- tracheal branches (rr. tracheales) – to the trachea;
- oesophageal branches (rr. esophagei) - to the oesophageus.
To study on a textbook, that, getting to the abdominal region, the left vagus crutches on the anterior wall of stomach, right – on posterior, forming anterior and posterior gastric branches.
To master, that anterior gastric branches it is not enough developed, and greater part of posterior branches heads for coeliac sympathetic plexus from which on blood vessels go away to the internal organs: to the liver, spleen, pancreas, kidneys small and large intestine, (until the sigmoid colon).
To pay attention, that a vagus is the main source of parasympathetic innervation of internal organs.
Program of Independent work

	
	Educational tasks
	Specification of tasks

	1. 
	1. To study motor fibres, exiting from the facial nerve and to define the areas of innervation. 
2. To determine what kind of fibers present in intermediate nerve. To transfer the nuclei of nerve.
	1. To select on a dead body the branches of “pes ancerinus major” and to show on natural preparation and tables the direction of their passway.

2. To relate the fibres of intermediate nerve (greater petrosal nerve and chorda tympani) to the parasympathetic ganglions of trigeminal nerve.

	2. 
	To study the topography of cranial fossas, ducts and foramens on the base of the skull. While studying the VIII pair to turn the special attention on ducts of temporal bone.
	1. Able to show on a skull the borders of cranial fossas, anatomical formations, relating to the exiting (to the entrance) from a skull of VIII and IX pairs of CN.

	
	1. To look on fibres, which form the branches of vestibular-cochlear nerve. 
2. To define, what nuclei of the vestibular fields of rhomboid fossa they are related to.
	1. To accent attention on that the VIII pair doesn`t exit outside a skull. A vestibular nerve conducts impulses from the organs of equilibrium in an internal ear (pectineal cells of ampoules of the semicurcular ductings and light patches of utricle and sac), auditory nerve – from Kortievs organ.

	
	1. To study principles of formation of glossopharyngeal nerve and area of innervation. 
2. To describe the nuclei of this nerve.
	1. Motor, sensory and parasympathetic fibres forming the nerve. 2. Parasimpathetic part of nerve enters in the complement of Yakobsonovs anastomose, and innervates parotid salivary gland.

	5.
	To study the topography of posterior cranial fossa.
	Able to show the border of posteror cranial fossa on a skull. To turn the special attention on the jugular foramen.

	6. 
	1. To study fibres, outgoing from the nuclei of vagus nerve. 2. To describe them and to know their topography on a posterior cranial fossa.
	Able to differentiate branches of vagus nerve in head, neck, thorasic part, and also to understand the principles of vagal innervation of organs of abdominal region.


On all of points of independent work in notebooks for independent work to do records: to write the dictionary of anatomic terms, sketch charts, pictures and denotations to them.
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Questions of final control:

       1. Pathway and topography of facial nerve.
      2. The branches of the parotid plexus.
3. What branches of the VII pair of CN  pass in the facial canal?
      4.  Describe a greater petrosal nerve.
      5.  Describe a chorda tympany.
      6. Describe the topography of vestibularcochlear nerve, to name its parts.
7. Where is the vestibular and spiral ganglions located? 

8. Nuclei of facial nerve.
9. Place of exit of nerve from the brain.
     10. Describe the structure of vestibular part of nerve.
     11. What departments of brain are vestibular nuclei related to?
      12. Describe cochlear part of nerve.
      13. What are the neurons of auditory thact.
      14. What is lateral loop?
      15. What are the nuclei of glossopharyngeal nerve.
      16. Describe the topography of glossopharyngeal nerve, its branches.
      17. What are the area of innervation of tympanic nerve.

      18. To describe a lesser petrosal nerve.1.

      19. Where does a vagus go out from a brain and skull?
      20. Describe the topography of vagus nerve.
      21. To transfer branches which arise from a nerve in area of the jugular
     22. Area of innervation of auricular branch.
     23. Area of innervation of superior laryngeal nerve?
     24.  What are the pectoral branches of vagus.
     25. Describe the topography of recurrent laryngeal nerve. Area of its innervation.
     26. The lateral branches of recurrent laryngeal nerve.
     27. Describe the topography of abdominal part of vagus nerve.
     28. What organs of abdominal region innervating by a vagus?
Clinical tasks

1. Tthe patient complains to giddiness and a hearing loss of the right ear. What nerve is damaged? 

A. Right vestibulocochlear nerve. 

B. Left vestibulocochlear nerve. 

C. Hypoglossal nerve.

D. Vagus nerve. 

E. Trochlear nerve.



2. The patient loss auditory sensitivity because of damage the eighth pair of CN. What nucleus is there a second neurone of auditory pathway in?

A. Nucl. cochlearis lateralis et medialis.

B. Nucl. cochlearis ventralis et dorsalis.

C. Nucl. cochlearis accessorius.

D. Nucl. vestibularis lateralis et medialis.

E. Nucl. vestibularis ventralis et dorsalis.

3.  The patient has infringement of parotid gland function. What nerve does intensify its secretion? 

A. N. auricularis major.

B. N. petrosus major.

C. N. petrosus profundus.

D. N. auricularis minor.

E. N. petrosus minor.

4. The patient complains to pain in the root of the tongue and palatine tonsils. What nerve does innervate these areas? 

A. Hypoglossal.

B. Accessory nerve. 

C. Glossopharyngeal nerve. 

D. Trigeminal. 

E. Trochlear. 

5.The complications are revealed after the operations on a stomach: the peristalsis and a secretion of glands has slowed down and the sphincter muscle of pylorus has weakened. What nerve has been damaged during the operation? 

A. Vagus nerve. 

B. Accessory nerve. 

C. Glossopharyngeal. 

D. Trigeminal. 

E. Trochlear. 
 NEXT TOPIC: XI, XII PAIRS OF CRANIAL NERVES. SPINAL NERVES OF THE NECK
