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Methodical Instruction for Lesson  
 
Theme. XI, XII PAIRS OF CRANIAL NERVES. CERVICAL PLEXUS

Professional orientation for student: It is necessary to know that sensory and motor innervation of pharynx, larynx and muscles of the toung is provided by acessory and hypoglossal nerves. Therefore the knowledge of areas of innervation of this nerves is very important in a therapeutic and neurological clinic. Knowledge of this theme is important not only for the object but also for the study of topographical anatomy and operative surgery, neurosurgery, neurology and other disciplines. Studying spinal nerves (SN), a student will learn about innervation of the skin, muscles and joints of corresponding areas of the human body, their interaction with vessels, and gain morphological understanding on the origin and localization of functional disorders, pain, and violations of sense of many diseases
Aim: To get the clear picture of features of structure and function  XI and XII pairs of cranial nerves which are the homologucss of anterior and posterior roots of spinal cord. To master to show on preparations of brain the places of exiting of these nerves on the base of the brain of brain and from the cranial cavity. To master the areas of innervation of body by the main branches of vagus nerve, acessory and hypoglossal nerves, that has an important value in neurological practice and clinic of internal diseases. To study source of origin, topography and branches of the cervical plexus, ascertain their areas of innervations, give a morphological foundation to the phrenic-symptom, find where it is ascertaind and in what cases.
A student shoud know:

1. Latin terminology of this theme.

2. Development  XI and XII pairs of cranial nerves.
3. Forming principles  XI and XII steam of cranial nerves.
      4. Passway, nuclei and areas of innervation of aсessory nerve.
      5. Where does a hypoglossus exit from a brain and skull.
      6. Topography and areas of innervation of hypoglossal nerve.
7. Topographical relations of XI and XII pairs in area of neck with other formations.

8. Latin terminology of this theme.
9. Onto- and phylo- genesis of the nervous system.
10. Structure of the spinal cord.
11. Principle of formation of spinal nerves.
12. Characteristics of spinal nerve fibers.
13. Principle of formation of plexuses.

14. Anatomical formation of the cervical plexus in relation to the neck.

15. Characteristics of cervical plexus: sources of creation, localization, classification of branches, areas of innervation.

A student shoud be able:

1. To show openings, through which  acessory and hypoglossal nerves exitis the skull.

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

3. Projection of nuclei of XI and XII pairs of CN on the rhomboid fossa.

4. To explain principles of formation of spinal nerves, using a corpse.
5. To show localization of cervical plexus.
6. To find the branches of the cervical plexus on a corpse.
7. To show areas of innervation of branches of the cervical plexus.

Questions of initial level:

1. Describe the greater petrosal nerve.
2. Describe a chorda tympany.
3. Describe the topography of vestibulocochlear nerve and name its parts.
4. Where are the vestibular and spiral ganglions located?
5. Describe the structure of vestibular part of nerve.
6. What departments of brain are vestibular nuclei related to?
7. Describe cochlear part of nerve.
8. What are the neurones of auditory tract.
9. What is lateral loop?
10. Name the nuclei of glossopharyngeal nerve.
11. Describe the topography of glossopharyngeal nerve, its branches.
12. What are the area of innervation of tympanic nerve.
13. To describe a lesser petrosal nerve.
14. General characteristics of the nervous system; development, classification.
15. Elements of the nervous system. Classification of neurons.
16. Structure of the spinal cord, spinal segments.
17. Characteristics of spinal cord roots.
18. Principle of formation of spinal nerve.
19. Reflex arc.

REVIEW OF BASIC KNOWLEDGE FROM PREVIOUSLY STUDIED THEMES AND DISCIPLINES

	Discipline
	A student should know
	A student shoud be able

	Anatomy: cranyology
	1. Anatomical structure of internal and external base of skull.
	1. To find and show the jugular foramen and hypoglossal channel on a skull.

	Anatomy: myology
	1. Muscles  and topography of neck.
	1. To name and show the muscles of neck.

	Anatomy: splanchnology
	1. Functions of different parts of digestive, respiratory and urogenital systems.
	1. To show and tell the functions of different organs and parts of the digestive, respiratory and urogenital systems.

	Anatomy: cardio-vascular system
	1. Structure of heart.

2. Structure of microcirculatory bed.
	1. To determine the phases of cardiac cycle. Functions of greater and lesser circles of circulation of blood.

	Anatomy: nervous system
	1. Onto- and phylogenesis of brain.

2. Anatomical structure of brain and its parts.

3. Neural plexuses of abdominal region.
	1. To name and show on tables and plastic models parts of posterior cerebral vesicle.

2. To show and tell in details the structure of medulla oblongata.

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

	Anatomy:

osteology.
	1. The structure of a vertebral column, its departments. The topography of the vertebral canal, intervertebral openings, intervertebral spaces.
	1. To show on a skeleton and natural preparation the departments of the vertebral column, vertebral canal, intervertebral openings, possible places of compression of roots of the spinal cord and SN.

	Anatomy:

myology.
	1. Muscles of the neck, shoulder girdle, chest and abdomen.
	1. To show on models and corpse, different groups of muscles of the neck, shoulder girdle, superficial an deep muscles of the chest and abdomen.

	Anatomy:

nervous system.
	1. Anatomical structure of spinal cord, spinal segments.
	To show on a table and natural preparation parts of spinal segment, spinal ganglia and SN.

	
	2. Topography and characteristics of roots of the spinal cord, spinal ganglia, SN.
	2. To explain the topography and characteristics of roots of spinal cord, spinal ganglia, SN.

	Histology: embryology.
	1. The stages of ontogenesis of CNS.
	1. To draw the scheme of CNS development.

	Biology.
	1. The phylogenesis of CNS.
	1. To draw the scheme of stages of phylogenesis of CNS.


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

Self-dependent work

The XI pair is an additional nerve (n. accessories), develops from the lateral plates of mesoblast, is derivative branchial arcs. Has two motor nuclei, located in an medulla oblongata and spinal cord.
To master the places of output of cranial and spinal nerveroots on preparation. Cranial roots go out together with IX and by the X pairs of nerves posteriorly the olives of medulla oblongata.
To pay attention on preparation, that after an output on a neck from the jugular foramen a nerve divides by an internal branch (r. internus)which enters into a vagus, and external (r. externus), which goes down downward and innervates sternocleidimastoid and trapezius muscles.
The XII pair is a hypoglossal nerve (n. hypoglossus), develops by confluence of spinal nerves, has one motor nucleus, located in an medulla oblongata. Exits the brain throughthe anterolateral groove between a pyramid and olive.
To trace the topography of nerve on preparation: going out from a skull through a hypoglossal channel, a nerve goes down downward between an internal carotid artery and internal jugular vein, internally, situate internally from a stylohyoid muscle, after turns anteriorly and enters the toung.
To remember that in area of neck a hypoglossal nerve forms the superior bound of Pirogov triangle.
To master from textbooks, that a hypoglossal nerve (its rr. linguales) innervates all muscles of toung, and also mylohyoid muscle of neck.
To pay attention, that one of branches of hypoglossal nerve (radix superior), consisting of fibres of I and the II neck nerves, under the name of superior root of cervical loop passes downward and meets with a inferior root, outgoing from a cervical plexus, and forms a cervical loop together with it (ansa cervicalis). A cervical loop is disposed on the lateral wall of internal jugular vein, due to this its fibers innervating muscles, sutuating inferiorly to he hyoid bone.
To define topographical relations of X, XI and XII pairs of cranial nerves with an internal jugular vein, internal and common carotid arteries in area of neck, their connection between itself and with the ganglions of sympathetic trunc, and also with superior spinal nerves.
At the beginning to the study of this theme, it is necessary to remember the structure and topography of the vertebral column and spinal cord, as well as the concept «spinal segment». 

To distinguish on a preparation, anterior (or ventral) and posterior (or dorsal) roots; to pay attention that every posterior root has an enlargement – spinal ganglion (ganglion spinale).
To remember that anterior roots are formed by long processes of motor neurons of anterior horns of the spinal cord, therefore they are motor. Posterior roots are formed by the central processes of neurons of spinal ganglia and are sensory. Peripheral processes begin from receptors on the periphery.
To consider on a preparation, that anterior and posterior roots fuse together and after the ganglion is formed in the intervertebral opening, the mixed spinal nerve (n. spinalis) forms. To remember that there are usually 31 pairs of spinal nerves: 8 cervical, 12 thoracic, 5 lumbar, 5 sacral and 1 coccygeal (corresponding to spinal cord segments). After its exit, each nerve is divided into four branches. Two of them: the anterior and posterior are continuations of the nerve, while the meningeal one goes to tunics of the spinal cord, and the connecting one goes to connect with the ganglion of sympathetic trunk.
To know that inflammation of anterior or posterior roots of the spinal cord is named radiculitis; of spinal trunk is funiculitis; of peripheral branch – is neuritis.

To study posterior branches: they are always thinner than corresponding anterior ones. Each posterior branch (except for the 1st cervical nerve) is divided into medial and lateral branches. Posterior cervical branches supply skin and muscles of the back located in the neck region. To remember that the first posterior branch is motor and named a suboccipital nerve (n. suboccipitalis). It supplies short occipital-vertebral muscles (major and minor rectus capitis muscles, superior and inferior oblique ones). The second posterior branch is most considerable of all posterior cervical branches. Its medial cutaneous branch perforates the tendon of the trapezoid muscle and appears under the skin as a large occipital nerve (n. occipitalis major). It supplies the skin of the occipital area. Other posterior cervical branches are very short supply the skin and autochthonic muscles of the back.

To pay attention that the posterior branches of thoracic and lumbar nerves supply the skin and proper (autochtonous) muscles of the back also. Branches from upper lumbar nerves reach to the skin of gluteal area and named the superior cluneal nerves (nn. clunium superiores). The posterior branches of sacral nerves are very thin, go out through the posterior sacral openings and form the middle branches of buttocks (nn. clunium medii). The posterior branches of coccygeal nerve supply the skin in the region of the coccyx and anus.
To get a clear idea from textbooks, that meningeal branches return through intervertebral openings to the vertebral canal and supply tunics and dentate ligaments of the spinal cord. They consist of sensory and sympathetic fibers.
Connecting branches enter into a nerve from the ganglia of sympathetic trunk and consist of sympathetic fibers which in composition with anterior branches arrive blood vessels and skin.
To master, that the anterior branches of spinal nerves supply the skin and muscles of anterior wall of trunk and upper extremities. Their fibers unlike posterior branches, interlace and form plexuses in which fibers from different segments are present. 

Distinguish four large plexuses: cervical, brachial, lumbar and sacral-coccygeal. Only anterior branches of thoracic nerves do not form the plexuses. They, together with arteries and veins are disposed in intercostal spaces, between external and internal intercostal muscles, at the lower edge of the upper rib (in its groove) and are called intercostal nerves.
The first intercostal nerve is thin, because a greater part of it enters in composition with the brachial plexus; The XII nerve lies under the corresponding rib and is named subcostal nerve. Six pairs of upper intercostal nerves on intercostal spaces arrive at the sternum, and six lower ones pass to the anterior abdominal wall, where they are disposed between transverse and internal oblique muscles of the abdomen and get to the vagina of rectus abdominis muscles. To pay attention, that intercostal nerves supply autochthonic muscles of the chest, all abdominal muscles, skin of chest and abdomen.

In starting the study of the cervical plexus (plexus cervicalis) one must get a clear idea from textbooks, that it is created by anterior branches of the upper four cervical nerves and disposed in the layer of deep muscles of neck (prevertebral and scaleni muscles).
Nerves of the cervical plexus are divided on: a) motor, b) sensory and c) mixed.
Motor or muscular branches supply the deep muscles of the neck (anterior rectus and lateral rectus muscles of head, long muscles of head and neck, scaleni muscles). Lower root, outgoing from muscular branches, crosses outside the internal jugular vein and anterior to it, meets with an upper root from the hypoglossus, forming a cervical loop (ansa cervicalis). Its branches supply infrahyoid muscles of the neck (sternohyoid, sternothyroid, thyrohyoid, omohyoid).
The sensory branches of cervical plexus go out under the posterior edge of the sternocleidomastoid muscle approximately in its midpoint. They supply the skin of neck, back of head and of chest in the infraclavicular area. To this group belong:
- the lesser cervical nerve (n. occipitalis minor) – ascends on the posterior edge of sternocleidomastoid muscle and supplies the skin of occipital area.
- the greater auricular nerve (n. auricularis magnus) is the largest skin nerve. It goes upwards towards the auricle on the external surface of sternocleidomastoid muscle and supplies the skin of external acoustic meatus and convex part of auricle, skin of parotideomasseteric area and parotid gland.
- the transverse cervical nerve (n. transversus colli) – runs in a transverse direction, crosses the sternocleidomastoid muscle, and going forward, divides into 3-4 branches. The highest of them unites with ramus colli of the facial nerve. This nerve supplies the skin of anterior area of neck.
- supraclavicular nerves (nn. supraclaviculares) – goes down to supply the skin of neck above the collar-bone, and also above greater pectoral and deltoid muscles.
Mixed branches: the phrenic nerve (n. phrenicus) is the largest nerve of the cervical plexus. It goes down on the anterior surface of anterior scalene muscle, gets to the thoracic cavity: the left nerve crosses anterior to the arc of aorta, and the right goes laterally to the superior vena cava. Both nerves pass anteriorly to roots of the lungs and go on to the lateral surface of the heart between the pericardium and mediastinal pleura and on to the diaphragm. The motor fibers of this nerve supply the muscular part of the diaphragm. Sensory fibers go to the mediastinal pleura, pericardium, pass through the vena cava opening of the diaphragm to reach the abdominal cavity and innervate the capsule of the liver and its ligaments.
To get a clear idea from textbooks, about phrenic-symptom.

Program of Independent work

	
	Educational tasks
	Specification of tasks

	1. 
	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.

	2. 
	To study fibres, outgoing from the nuclei of vagus nerve. 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.

	3. 1
	To study the branches of acessory nerve. To describe the nuclei and know their topography in a head and in spinal cord.
	To pay attention on dublicate innervation of sterno-cleidomastoid and trapezius muscles by branches of the XI pair and motor branches of brachial plexus.

	4. 
	To study the branches of hypoglossal nerve. To describe the nuclei and to know their topography on the floor of rhomboid fossa.
	To pay attention on innervation of muscles of neck, provided by the branches of cervical loop.

	5. 
	To know the principles of creation of SN.
	 To draw a scheme of creation of SN using the reflex arc of the spinal cord.

	666
	To study branches of the cervical plexus and ascertain zones of innervation.
	To pay special attention to double innervation of trapezoid and sternocleidomastoid muscles (together with CNXII). To know the anatomical explanation of phrenic-symptom.

	
	To study anterior branches of thoracic nerves.
	 To trace the pathway of an intercostal nerve in the intercostal space.

	
	To get the basal practical skills on dissection of elements of peripheral NS.
	1. To be able to dissect on a corpse the cervical plexus and its main branches.

2. To dissect on a corpse intercostal nerves.


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, to fill a table on the chart of description of nerves.
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. How many spinal nerves are there?
2. What branches is a SN divided into?
3. What do the posterior branches of SN supply?
4. Where do meningeal branches go?
5. To what do connecting branches connect?
6. What branches of SN are plexuses composed from?
7. Topography and area of innervation of intercostal nerves?
8. What type of nerves arise from a cervical plexus?
9. What do sensory nerves supply?
10. What do motor nerves supply?
11. Topography and area of innervation of phrenic nerve.
      12. What nuclei and roots does an acssory nerve has?
      13. Name and show the place of exit from a brain and skull of acssory nerve.
     14. What are the branches of an acessory nerve. Areas of their innervation.
     15. Where does a hypoglossal nerve go out from a brain and skull?
     16. Describe the topography of hypoglossal nerve in the area of skull.
     17. What muscles are innervating by a hypoglossal nerve?
     18. What structures forming a cervical loop, what it innervates?
     19. To name topographical relations of  XI and XII pairs in area of neck with other formations.

Clinical tasks

1. The patient with chronic diseas of liver has a positive phrenic symptom. What muscle a diaphragmatic nerve has been compressed to for verification of the symptom? 

A. To the middle scalene muscle. 

B. To the subclavian muscle.

C. To the posterior scalene muscle.

D. To the sternocleidomastoid muscle.

E. To the anterior scalene muscle.

            2. Regular excursions of a diaphragm were broken because of an operational trauma of soft tissues of a neck on right hand side. What nerve has suffered?

А. N. intercostales.   

B. N. vagus  

C. N. phrenicus dexter.

D. N. accessorius  

E. Rr. dorsales nervi spinalis  

             3. The patient with complaints to the increased pain sensitivity of a skin of an auricle and external acoustical meatus has gone to the doctor. The palpation for sternocleidomastoid muscle – is painful. what nerve’s irritation can give such clinical picture?

А. N. occipitalis minor.     

B. Nn. supraclaviculares.  

C. N. vagus.   

D. N. transversus colli.   

E. N. auricularis magnus.


4. The sensitivity of a skin of anterior and lateral surfaces of a neck is reduced at the patient after the operation. What nerve provides the sensitivity of this area of a neck? 
А. N. auricularis magnus  

B. Nn. supraclaviculares  

C. N. transversus colli

D. N. occipitalis minos  

E. N. phrenicus  

5. The Novocaine blockade in the region of a neck is performed for prophylaxis of a shock in the patient with penetrating wound of a thoracic cavity. Thus a solution of Novocainum enter in space between endocervical and prevertebral fascia. What nervous formations will be blocked?

A. Vagus nerve and a cervical part of sympathetic trunk.

B. Radix of cervical segments of a spinal cord.

C. Hypoglossal and phrenic nerves.

D. Ventral branches of thoracic spinal nerves.

E. Nerves of brachial plexus.

NEXT TOPIC: CONCLUSIVE LESSON ABOUT ANATOMY OF CRANIAL NERVES
