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A. Summary of course contents:

· Gross anatomy of head & neck (H&N) including osteology of the skull and cervical vertebrae

· Neuroanatomy

· Gross morphology of brain and spinal cord

· Internal structure and organization of brain and spinal cord

· Neurohistology.

B. Course objectives:

· General objectives:

· The course is designed to provide the students with a basic knowledge of the morphological, structural and functional anatomy of the different contents of the head and neck.

· Terminal objectives:

At the end of this course, the student should be able to:

· Identify the bones forming the skeleton of the head and neck. (Skull and cervical vertebrae).

· Describe the structural anatomy of the soft tissue components of the head and neck (i.e. muscles, vessels, nerves, glands etc.)

· Describe the functional anatomy of the components of the head and neck (joints, glands etc.).

· Describe the radiological anatomy of the head and neck. 

· Describe the structural and functional anatomy of the special sense organs.

C. Teaching Strategy:
· Lectures.

· Tutorials/ (PBL) Problem Based Learning sessions.

· Practical Sessions (dissection /demonstrations).

D. Assessments:


Students are assessed by written and practical examinations consisting: 

· 2 Quizzes 

· 3 continuous assessments
· On the end of the year final comprehensive examination.

E.  Examinations  schedule and distribution of marks:

· First semester:
· First Quiz in week 7. 

(5 marks)  

· First continuous assessment 

(Mid-semester exam)  

(15 marks)
· Second continuous assessment

 (Mid-year exam) 


(20 marks).

· Second semester:

· Second Quiz in week 7. 

(5 marks)
· Third continuous assessment 

(Mid-semester exam) 

(15marks)
· Final exam (End of year exam): (40 marks).
F. Examination Format:
F.1. Continuous Assessment Examination:
· Written exam.  (carrying 75% of total marks) consists of 30 Questions distributed as follows:

30 Questions: Students are to choose ‘one best answer’ from five given options (no negative marking)

.

· Practical exam. (Carrying 25% of the total marks) consists of identification (bone, soft tissues and X- ray).

 F.2.   Final Examination:

· Written exam. (carrying 75%  of total marks):

60 Questions: Students are to choose ‘one best answer’ from the five given options (no negative marking).



· Practical exam. (carrying 25% of total marks): consists of identification of ten specimens (bone, soft tissues and X- ray).

      F.3. Quizzes:

· Each Quiz will consist of 8 Questions:
8 Questions: Students are to choose ‘one best answer’ from five given options (no negative marking)

.

G.  Examination Contents:

G.1.   First continuous assessment:
· Comprehensive exam (i.e. all topics studied from the 

         beginning of the academic year are included).

G.2.   Mid-year exam:  comprehensive exam:

· One third of questions are related to topics included in the first continuous assessment.

· Two thirds of questions are related to the rest of topics studied during the first semester.

G.3.   Third continuous assessment:

· It will include topics studied during the second semester until the time of the exam.

G.4.   Quizzes:
· Topics of each quiz will cover all subjects a week before the time of the exam. 

G.5.   Final examination:

· It is a comprehensive exam. (i.e. All topics studied through the academic year will be included in the final exam).

· 30% of the questions are related to the topics studied during the first semester.

· 70% of the questions are related to the topics studied during the second semester.
H.  Re-sit examinations:

H.1.   Continuous assessments and Quizzes:
· The absentees should submit genuine reason to the chairman of Anatomy Department within One Week from the date of the exam. Only those students will be allowed to take the re-sit exam whose excuse is accepted by the chairman of the department.
· Re-sit exam will be in the form of essay written exam.
    H.2.   Final exam:
 
It carries 100 marks and the distribution of the marks will be as follows:

 Written exam:    70 marks.

      Practical exam:  30 marks.

I. Recommended Books:
Anatomy:


Clinical Anatomy for Medical students- By Richard S. Snell.

Dissection Guide:

Grant’s dissector- By Ebrehardt K. Saunderland.

Atlas:


Grant’s Atlas of Anatomy-  By  Anne M.R. Agur & Ming J. Lee.

Radiological Anatomy


An Imaging Atlas of Human Anatomy- By J. Weir & P. H. Abrahams.

 Aims and objectives

OSTEOLOGY:

A. Basic osteology of the skull

   At the end of this session, students should be able to:

1. Identify the bones of the skull

2. In a living subject and on a suitable specimen, identify the following anatomical landmarks: Nasion, pterion, vertex, bregma, external occipital protuberance, inion, superior and inferior nuchal lines, and explain their significance.

3. Define the term ‘suture’ and demonstrate the following sutures on the skull: coronal, sagittal, lambdoid, squamosal

4. Identify different foramina and the structures passing through these.

5. Explain the term ‘diploe’and its significance. Discuss the blood supply of skull bones.

6. Discuss the differences between the neonatal and adult skulls.

7. Discuss the anterior and posterior fontanelles of the neonate and their significance, relative proportions of the face and cranium in the neonate.

8. Demonstrate the major features of mandible and maxilla.

9. Demonstrate the site of attachment of the following muscles: massater, buccinator, medial pterygoid, lateral pterygoid, mylohyoid, geniohyoid, genioglossus, anterior belly of digastric

10. Show how the lingual, mental and inferior alveolar nerves and facial and maxillary arteries are related to the mandible. 

B. Base of skull

At the end of the session the students should be able to: 

1. Identify the following bones on the base of the skull: maxilla, zygomatic, palatine, greater wing of sphenoid, occipital, temporal (squamous, petrous, tympanic, mastoid parts), styloid process.

2. Demonstrate the following bony features on the base of the skull: maxillary tuberosity, hamulus, external auditory meatus, occipital condyle, pterygoid process, spine of sphenoid, mandibular fossa, external occipital protuberance.

3. Identify the following foramina and state what passes through them: foramen ovale, foramen spinosum, jugular foramen, hypoglossal canal, carotid canal, foramen magnum.

C. Interior of skull

At the end of the session the students should be able to: 

1. Demonstrate the boundaries of the anterior, middle and posterior cranial fossae.

2. Identify the following bones: frontal, sphenoid, parietal, ethmoid, petrous and sqamous temporal, occipital.

3. Identify the following bony features and state their significance: crista galli, orbital plate of frontal bone, hypophyseal fossa, dorsum sellae, anterior and posterior clinoid processes, tegmen tympani, grooves for the cavernous, transverse and sigmoid sinuses, grooves for middle meningeal artery.

4. Identify the following foramina from inside and state what passes through them: optic canal, foramen rotundum, foramen ovale, foramen lacerum, jugular foramen, hypoglossal canal, foramina of the cribriform plate, superior orbital fissure, foramen spinosum, internal acoustic meatus,.

D. Cervical vertebrae  

At the end of the session the students should be able to: 

1. Identify a typical cervical vertebra, indicating its special features: bifid spine, foramen transvarium, posterior and anterior tubercles

2. Demonstrate the special features of the atlas: lateral mass, anterior and posterior arches, anterior tubercle, superior articular facets, facet for odontoid process, groove for vertebral artery.

3. Demonstrate the special features of the axis: odontoid process and its facet for articulation with the anterior arch of the atlas.

4. Demonstrate the articulations of the axis with the atlas and atlas with the occipital condyles of the skull. State the movements which are possible on the atlanto-occipital and the atlanto-axial joints. 

TOPOGRAPHY

A. Scalp

At the end of the session the students should be able to: 

1. Give an account of the five layers of the scalp and explain the clinical significance of each of them.

2. Describe the arterial supply, venous drainage and nerve supply of the scalp.

3. Define emissary veins and explain their functional importance.

4. Describe the attachments of the occipito-frontalis muscle and explain how scalp lacerations may be affected by this muscle.

B. Face

At the end of the session the students should be able to:

1. Identify the following muscles of facial expression: orbicularis occuli, orbicularis oris, mentalis, buccinator, dilator nares, zygomiticus. State their nerve supply and actions.

2.  Identify the facial artery and its main branches and the facial vein. Indicate the features that differentiates the artery from the vein in the face. Show the point at which pressure can be applied to the facial artery to control bleeding in the face.

3. Discuss the facial nerve and its distribution on the face. Explain the effects of injury to the facial nerve on one side and demonstrate a method of testing for such an injury.

4.  Demonstrate the position of supraorbital, infraorbital, and mental nerves in the face. Demonstrate the territories of the ophthalmic, maxillary and mandibular divisions of the trigeminal nerve.

C. Parotid region

At the end of the session the students should be able to:

1. Identify parotid gland, parotid duct, and massater muscle.

2. List the structures which form the parotid bed and list the structures which pass through the parotid gland.

3. State the relation of the investing layer of the deep cervical fascia to the parotid gland and explain its clinical significance.

4. Describe the formation of the retromandibular vein and show how it terminates.

5. Describe how the facial nerve exits from the skull, and its relation to the parotid gland. Name the branches it gives before and after it enters the substance of the parotid gland.

6. State the termination of the external carotid artery and mention its terminal branches.

D. Cranial cavity

At the end of the session the students should be able to:

1. Define and demonstrate the three membranes (meninges) surrounding the brain: the dura mater, the arachnoid mater and the pia mater.

2. Demonstrate the dural folds: falx cerebri, tentorium cerebelli, falx cerebelli, diaphragma sellae

3. Identify the dural venous sinuses. Explain the importance of the connections between dural venous sinuses and extracranial veins and venous plexuses.

4. Describe the cavernous venous sinus. List the structures within it and give its clinical importance.

5. Explain the clinical significance of the relationship of the middle meningeal artery to the pterion

E. Orbit

At the end of the session the students should be able to: 

1. Demonstrate and describe the following:

The skin and conjunctive of the eyelids, the eyelashes, ciliary glands, tarsal glands, papilla, punctum, and canaliculus lacrimalis, conjuctiva & fornices, sclera, cornea, iris, pupil.

2. Explain the mechanism of closure of the palpebral fissures, and  of the elevation of the eyelids. Name the muscles involved and indicate their nerve supply.

3. Explain the function and innervation of the smooth muscles of the eyelid

4. Demonstrate the bones which make up the walls and margins of the orbit. Show how the ethmoidal air cells, anterior cranial fossa, temporal fossa and maxillary sinus are related to the orbit.

5. List the contents of the orbit. List in order, the structures which enter the orbit through the superior orbital fissure and optic canal.

6. Describe ocular movements in terms of the extrinsic muscles of the eyeball and their nerve supply. Explain how the actions of these muscles are tested clinically.

7. Describe the attachments and functions of the  fascial sheath of the eyeball and draw a diagram of a sagittal section through the eyeball.

8. Define lamina cribrosa and name the coverings of the optic nerve. Explain how raised intracranial pressure can result in papilloedema.

9. Give an account of the blood supply of the orbital contents and explain the clinical significance of the venous drainage of the orbit.

10. Describe in outline the anatomical pathway and action of the parasympathetic supply of the eyeball.

11. Describe the position and innervation of the lacrimal gland. Explain the functional importance of tears and describe the formation and mechanism of drainage of tears.

12. Describe the afferent and efferent connections of the ciliary ganglion.  

F. Posterior triangle of the neck

At the end of the session the students should be able to:

1. Demonstrate the boundaries and contents of the triangle.

2. State the attachment, action and nerve supply of the sternocleidomastoid and trapezius muscles. Describe the test for function of accessory nerve.

3. Describe the usual arrangement of the superficial veins (external jugular, anterior jugular) of the neck.

4. Explain the origin of the cervical plexus and indicate its distribution in the neck, face and the scalp.

5. Demonstrate the roots of the brachial plexus.

6. Demonstrate the deep fascia of the neck: pretracheal, prevertebral, investing layer and the carotid sheath.

G. Anterior triangle of neck

At the end of this session, students should be able to: 

1. Define and demonstrate the boundaries of the anterior triangle. Show the subdivisions of the anterior triangle into muscular, submandibular, submental and carotid triangles. Identify their contents.

2. Identify the hyoid bone. List the muscles attached to the hyoid bone.

3. Name the structures that can be palpated in the midline of the neck, from the chin to the suprasternal notch.

4. Demonstrate the structures deep to the sternocleidomastoid muscle

H. Temporal and Infratemporal Regions

At the end of this session, students should be able to: 

1. Demonstrate the boundaries of the temporal and infratemporal fossae.

2. List the contents of the two fossae.

3. List the muscles supplied by the mandibular division of trigeminal nerve.

4. Describe the origin, components and functional importance of the chorda tympani nerve.

5. Describe the location and connections (afferent & efferent) of the otic ganglion.

6. Explain the topography of the maxillary artery. Name its parts and branches, and describe their distribution.

7. Describe the location of the pterygoid venous plexus and mention the regions drained through this plexus. Explain its clinical importance.

8. Describe the effects of injury to the following nerves: buccal branch of mandibular, buccal branch of facial, lingual, inferior alveolar

I.  Temporomandibular joint and muscles of mastication 

At the end of this session, students should be able to: 

1. Demonstrate the movements which occur at the temporomandibular joint. Explain the mechanism of dislocation of mandible.

2. List the relations of the temporomandibular joint.

3. List the muscles involved in depression, elevation, protraction and retraction of the mandible.

4. State the actions of the following muscles: medial pterygoid, lateral pterygoid, temporalis, masseter, digastric

J. Submandibular Region
At the end of this session, students should be able to: 

1. Demonstrate the relations between the submandibular and sublingual glands.

2. Demonstrate the relations of the hypoglossal, lingual and glossopharyngeal nerves and lingual artery to the muscles of the tongue and mylohyoid muscle.

3. Discuss the afferent and efferent connections of the submandibular  ganglion.

4. Describe the location of the submandibular lymph nodes and discuss the areas of the head and neck drained by them and their efferent drainage.

K. Deep neck and thyroid gland. 
At the end of the session the students should be able to:

1. Describe the fascial relationship of the thyroid gland and discuss the clinical significance of its fixation to the underlying viscera.

2. Describe the position, lobes and isthmus, blood supply, venous and lymphatic drainage of the thyroid gland. Give an account of the relations of the thyroid gland and state the position of the parathyroid glands. Discuss the sites where you would expect to see the ectopic thyroid tissue.

3. Name the arteries supplying the thyroid gland and discuss their origin, relationship of their terminal branches to the fascial coverings of the thyroid gland and their distribution to other structures.

4. Discuss the clinical significance of the proximity of the thyroid gland to the trachea and recurrent laryngeal nerves.

5. Describe the structure, extent and contents of the carotid sheath. State the origins and terminations of the common carotid arteries. Indicate where the carotid pulse may be palpated.

6. Describe the position and functional importance of the carotid sinus and carotid body.

7. Name the structures separating the external and internal carotid arteries within the parotid gland. Discuss the branches and termination of the external carotid artery, and explain what is meant by a linguofacial trunk.

8. Describe the origin, termination and tributaries of the internal jugular vein. Describe the surface marking of the terminal part of the vein.

9. Give an account of the relations of the scalenus anterior muscle, subclavian vein, subclavian artey, brachial plexus, phrenic nerve, suprascapular and deep cervical arteries.

10. Discuss the anatomical basis of subclavian venepuncture.

11. Demonstrate the course of the vertebral artery on an articulated skeleton and state the regions of the brain which it supplies.

12. Describe the position of the cervical sympathetic trunk and of the superior, middle and inferior cervical ganglia. List the main branches of the cervical sympathetic ganglia and state the regions which are supplied by them. 

L. Cranial nerves 9, 10, 11 & 12

At the end of this session, students should be able to: 

1. Discuss the arrangement of structures within the jugular foramen.

2. State the name, origin, distribution, components (sensory, motor and parasympathetic), intracranial and extracranial course of each nerve.

3. Suggest a reasonable clinical test for each of them.

4. Discuss the functional importance of the carotid and tympanic branches of the 9th cranial nerve.

5. Discuss the significance of the communication between the 10th & 11th cranial nerves outside the jugular foramen.

6. Describe the location, formation and distribution of the pharyngeal plexus.

M. Oral cavity, palate & tongue
At the end of this session, students should be able to: 

1. Identify and demonstrate the following: vestibule of the mouth, oral cavity proper, gingival (gums), dentition, frenulum of the tongue, dorsal and ventral surfaces of the tongue, deep lingual vein, sublingual fold, openings of parotid and submandibular ducts, palatoglossal arch, palatopharyngeal arch, tonsillar fossa, hard and soft palate 

2. Describe gross appearance, structure, extrinsic and intrinsic muscles, sensory and motor nerve supply, arterial supply, venous and lymphatic drainage of the tongue.

3. List the muscle of the soft palate. Give their action and nerve supply. Discuss the effects of the paralysis of the muscles of soft palate.

4. Discuss the term ‘cleft palate’ and discuss the disability it causes.

5. Demonstrate the location and relations of the palatine tonsil. Give an account of the structure, blood supply and lymphatic drainage of the palatine tonsil.

N.  Pharynx and swallowing

At the end of this session, students should be able to: 

1. Give an account of the pharynx: extent, division, relations, structure, blood supply, nerve supply.

2. Define pharyngobasilar fascia and describe its location and extent

3. Give an account of the three constrictor muscles and the structures which pass between them.

4. Define the boundaries of the nasopharynx, oropharynx and laryngopharynx. Show the pharyngeal recess.

5. Demonstrate the following structures on the wall of the pharynx: opening of the auditory tube, lateral recess of larynx, nasopharyngeal tonsil, valleculae, piriform recess, glossoepiglottic folds

6. Explain the terms: Dehiscence of Killian, Waldeyer’s ring

7. Discuss the anatomical structures involved in and the mechanism of swallowing.

O. Nasal cavity & Paranasal sinuses

At the end of this session, students should be able to: 

1. Give an account of the boundaries of the nasal cavity: , roof, floor, septum, lateral walls, choanae

2. Give an account of nasal septum: septal cartilage, vomer, perpendicular plate of the ethmoid and the moucous membrane.

3. Discuss the features of the lateral wall: superior, middle and inferior  turbinates (conchae) and meati, olfactory area

4. Describe the location and relations of sphenoidal, ethmoidal, frontal and maxillary sinuses.  State the position of their openings in the nasal cavity, and the opening of the nasolacrimal duct.

5. Discuss the clinical significance of the location of the opening of maxillary sinus and drainage of the sinus; the relationship of the roots of upper teeth to the maxillary sinus.

6. Discuss the clinical significance of the ethmoidal sinus to the medial wall of the orbit.

P. Larynx

At the end of this session, students should be able to: 

1. Describe the larynx: location, extent

2. Demonstrate the thyroid, cricoid, arytenoids and epiglottic cartilages and the articulations between them. How are these cartilages related to the hyoid bone.

3. Describe the extrinsic and intrinsic muscles of the larynx, their nerve supply and action.

4. Discuss the interior of the larynx: vestibule, vestibular fold, sinus, vocal folds, inferior part of the larynx 

5. Discuss briefly the mechanism of phonation.

6. Discuss the effects of injury to one and/or both recurrent laryngeal nerves.

7. Discuss the possible anatomical sources of loss of voice

Q. The ear

At the end of this session, students should be able to: 

1. Give an account of the anatomy of  the external ear, noting specially the direction and nerve supply of the external auditory meatus. Compare the external auditory meatus of a small child with that of an adult.

2. Explain the production, functional and clinical significance of wax in the external auditory meatus.

3. Describe the anatomy of the tympanic membrane: otoscopic appearance, the umbo, cone of light, pars flacida & pars tensa, handle of malleus, epitympanic recess

4. Describe the boundaries of the middle ear. Demonstrate the three ossicles: maleus, incus and stapes and their articulations, tensor tympani and stapedius muscles, promontory, fenestra vestibuli, fenestra cochleae, facial nerve and canal, chorda tympani nerve, tympanic plexus

5. Describe the communication between the nasopharynx and mastoid air cells through the auditory tube,  tympanic cavity and mastoid antrum. 

6. Describe the parts and function of auditory tube.

R. The cranial parasympathetic ganglia

At the end of this session, students should be able to:

1. Summarize the position of and the structures which are innervated by the postgngalionic fibers from the ciliary, pterygopalatine, submandibular and otic ganglia.

2. State the cranial nerves which contain the postganglionic fibers for each ganglion and describe the routes taken by the postganglionic  fibers to their target organs.

S. Lymphatic drainage of the head & neck

At the end of this session, students should be able to:

1. State the main features of the lymphatic drainage of the head and neck into the following lymph nodes: parotid, retroauricular, occipital, buccal, submental, submandibulr, and superficial cervical lymph nodes.

2. State the location and clinical importance of the jugulo-digastric and jugulo-omohyoid lymph nodes and the course of the thoracic duct.
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Semester: 1

Week: 2 Practical Session 

Topic: The face

· Note the symmetry of the face.

· Examine eyelids, eyebrows and eye

· Examine the auricle

· Study the muscles of facial expression with a special focus on the attachment of frontalis, buccinator, orbicularis oculi and orbicularis oris

· Study the sensory supply of the face: supraorbital, supratrochlear, external nasal, zygomaticofacial, zygomaticotemporal, infraorbital, mental and auriculotemporal nerves.

· Study the motor supply of the face: temporal, zygomatic, buccal, mandibular and cervical branches of the facial nerve

· Study arterial supply of the face: facial artery (course, relations and branches), transverse facial artery (origin, course, relations)

· Study the venous drainage of the face: facial vein (tributaries, course, relations and termination)

· Study the structure of the eyelid
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Semester: 1

Week: 3 Practical Session 

Topic: The Parotid Region

· Study the surface anatomy of the parotid gland

· Identify, and follow the parotid duct to the buccinator muscle

· Look for the accessory parotid gland tissue on the duct (if any)

· Confirm relations of the parotid gland

· Note the strong fascia enveloping the gland

· Identify the following structures within the gland:

· Facial nerve: its trunk and main branches

· Retromandibular vein

· External carotid artery and its terminal branches

· Note the structures forming the parotid bed: styloid process and attached muscles, stylomandibular ligament, posterior belly of digastric muscle

· Note the blood supply and nerve supply of the gland
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Semester: 1

Week: 4 Practical Session 

Topic: The Cranial Cavity

· Identify the bones forming the cranial cavity: frontal, Parietal, temporal, occipital, ethmoid, sphenoid.

· In the skull cap (calvaria): 

· identify the bones forming the skull cap. Note the groove for the sagittal sinus, markings produced by the middle meningeal vessels, depressions produced by lacunae lateralis and arachnoid granulations.

· Identify the sagittal, coronal and lambdoid sutures 

· Demonstrate the boundaries of the anterior, middle and posterior cranial fossae

· Identify the following bony features and study their clinical significance: frontal crest, crista galli, sella turcica, anterior and posterior clinoid processes, internal occipital protuberance and crest, grooves fro middle meningeal vessels, sigmoid and transverse sinuses. 

· Identify the following foramina and learn the structures passing through them: foramina of cribriform plate of ethmoid, optic canal, superior orbital fissure, foramen rotundum, foramen ovale, foramen spinosum, foramen lacerum, internal acoustic meatus, jugular foramen, hypoglossal canal.

· Identify the three meninges: Dura, arachnoid and pia mater

· Identify the folds of dura mater: falx cerebri, tentorium cerebelli, falx cerebelli, diaphagma sellae.

· Identify the dural venous sinuses: superior sagittal, inferior sagittal, transverse, cavernous, intercavernous, sphenoparietal, superior and inferior petrosal, sigmoid, occipital, basilar and confluence of sinuses.

· Study the formation, course and termination of each sinus.

· Study the relations, contents, communications and clinical importance of cavernous sinus.

·  Note the position of pituitary gland and its relation to diaphregma sellae, optic chiasma and sphenoidal air sinus.

· Identify the cut ends of the cranial nerves and the foramina through which they pass.

· Note the middle meningeal artery, its course, branches and surface anatomy (relation to pterion)

· Look for the emissary veins related to superior sagittal and cavernous sinuses.
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Semester: 1

Week: 5 Practical Session 

Topic: The Orbit
· Study the bony orbit: roof, floor, medial and lateral walls. 

· Identify the following foramina and the structures passing through them: optic canal, superior and inferior orbital fissure, anterior and posterior ethmoidal foramina. Identify the infraorbital canal (groove) and its contents.

· Demonstrate the orbital fascia, fascial sheath of eye ball, medial and lateral check ligaments, suspensory ligaments of the eye.

· Study origin, insertion, nerve supply and action of the levator palpebrae superioris, and the extraocular muscles: 4 recti (superior, inferior, lateral. Medial) and 2 obliques (superior and inferior).

· Study the origin, course and distribution of the following nerves: optic, occulomotor, trochlear, ophthalmic division of trigeminal (frontal, lacrimal and nasociliary), zygomatic, infraorbital.

· Identify ophthalmic artery. Study its origin, course and branches.

· Study superior and inferior ophthalmic veins: their origin, course, termination and communications

· Note the position of lacrimal gland. Study its blood and nerve supply.  
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Semester: 1

Week: 6 Practical Session 

Topic: The Posterior triangle of neck
· Note the boundaries of the neck.

· Examine the position and attachment of sternocleidomastoid muscle and note the division of neck into anterior and posterior triangles.

· Examine the skin, superficial fascia. Note the position of superficial veins (external jugular), cutaneous nerves and platysma muscle in the superficial fascia.

· Study the deep fascia (investing, pretracheal, prevertebral and carotid sheath) of the neck.

· Note the boundaries of the posterior triangle: anterior (posterior border of sternomastoid), posterior (anterior border of trapezius), inferior or base (clavicle), apex, roof (skin, superficial fascia and investing layer of deep fascia) and floor (prevertebral muscles: semispinalis capitis, splineus capitis, levator scapulae, scalenus medius and part of scalenus anterior from above downwards, covered by prevertebral fascia).

· Note the spinal part of the 11th cranial (accessory) nerve crossing the triangle superficially. Study its course and distribution.

· Identify the inferior belly of omohyoid muscle crossing the lower part of the triangle and subdividing it into occipital and supraclavicular triangles.

· Examine the contents of the posterior triangle: 

· Muscles: inferior belly of omohyoid

· Nerves: spinal part of accessory nerve, roots and trunks of the brachial plexus, branches of the cervical plexus (cutaneous and muscular)

· Arteries: occipital, suprascapular, superficial cervical and third part of subclavian

· Veins: Transverse cervical and suprascapular. Note that subclavian vein does not lie in the posterior triangle

· Study the formation, course, tributaries and termination of the external jugular vein.

· Note the relation of subclavian artery and the brachial plexus to the scalenus anterior muscle.

· Study the origin, insertion, relations, nerve supply and action of platysma, sternocleidomastoid, trapezius and omohyoid muscles.

· Examine the contents of the supraclavicular triangle and note its clinical significance. 
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Semester: 1

Week: 7 Practical Session 

Topic: The Anterior triangle of neck

· Examine the boundaries of the triangle: anterior (midline of neck), posterior (anterior border of sternocleidomastoid muscle), superior (lower border of body of mandible), roof (superficial fascia with platysma, superficial veins and cutaneous nerves).

· Note the position of the structures (hyoid bone, superior belly of omohyoid, anterior and posterior bellies of digastric muscle) which subdivide the anterior triangle into submental, digastric, carotid and muscular triangles.

· Study the boundaries, floor and contents of each triangle.

· Identify the suprahyoid (digastric, stylohoid, mylohyoid and geniohyoid) and infrahyoid muscles (omohyoid, sternohyoid, sternothyroid and thyrohyoid). Learn their origin, insertion, action and nerve supply.

· List the structures lying in the midline of neck. 
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Semester: 1

Week: 9 Practical Session 

Topic: The temporal and infratemporal fossae

· Identify the following bony landmarks on skull: superior and inferior temporal lines, zygomatic arch. and mandibular head, ramus, body and coronoid process

· Examine the boundaries and contents (temporalis muscle, deep temporal vessels and nerves, auriculotemporal nerve and superficial artery) of the temporal fossa. 

· Examine the boundaries and contents (lateral and mdial pterygoid muscles, branches of mandibular nerve, otic ganglion, chorda tympani nerve, maxillary artery and its branches, and pterygoid venous plexus)  of infratemporal fossa

· Study the course, relations and branches of the mandibular nerve

· Study the origin, course, relations and branches of the maxillary artery.

· Study the origin, insertion, nerve supply and action and relations of the muscles of mastication (temporalis, masseter, lat. & med. pterygoides). 

· Study the temporomandibular joint: articulations, ligaments, relations, movement, blood and nerve supply.

· Study the movements of the mandible: depression, elevation, protraction (protrusion), retraction and lateral chewing movements.  
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Semester: 1

Week: 10 Practical Session 

Topic: Submandibular Region

· Identify the boundaries of the submandibular region: mandible, hyoid bone
· Identify the contents:
· Muscles: Digastric, Mylohyoid, Hyoglossus, Geniohyoid, genioglossus, and styloglossus. Study the origin, insertion, relations, nerve supply and action of each muscle.

· Salivary glands: submandibular and sublingual. Study the location, extent, relations, duct/ducts, nerve supply and blood supply of each gland.

· Nerves: lingual, glossopharyngeal and hypoglossal: Study the course, relations and distribution of each nerve.

· Arteries: Facial and lingual. Study the origin, course, relations and branches of each artery

· Veins: facial and lingual: Study the origin, tributaries and termination of each vein

· Submandibular ganglion: Study its location, relations, and  preganglionic & postganglonic connections.

· Submandibular lymph nodes
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Semester: 1

Week: 11 & 12 Practical Session 

Topic: Deep dissection of neck

1. Viscera
· Thyroid gland: Examine

· Pretracheal fascia and capsule

· Lobes and their relations

· Isthmus and its relations to trachea

· Arteries: superior, inferior and thyroid ima

· Veins: superior, middle and inferior

· Relation of gland and, its vessels to external and recurrent laryngeal nerves

· Parathyroid glands: site, size, relations and blood supply

· Trachea: relations, blood supply, nerve supply

· Esophagus: relations, blood supply and nerve supply

2. Major vessels 
· Common carotid arteries: origin, course, relations & termination

· Internal carotid artery: cervical, petrous, cavernous and cerebral parts, course and relations of each part

· External carotid artery: Course, relations and branches 

· Subclvian arteries: origin, parts, course, relations and branches

· Internal jugular vein: origin, course, termination, relations and tributaries

· Subclavian vein: course, relations and tributaries

· Thoracic duct (on the left side): relations and termination

· Identify the structures between the external and internal carotid arteries: styloid process, styoglossus & stylopharyngeus muscles, glossopharyngeal nerve, pharyngeal branches of vagus nerve, deep part of parotid gland.

3. Nerves

· Cervical plexus: formation, branches

· Phrenic nerve: Course, relations. Compare the relations on the right and left side

· Cervical sympathetic chain: superior, middle and inferior ganglia, their location, branches and communications.

· Last four cranial nerves: glossopharyngeal, vagus, accessory & hypoglossal. Their origin, course, relations, distribution (and functional components)

4. Mucles

· Scalene muscles (anterior, medius, posterior): attachment, nerve supply and relations

· Anterior vertebral muscles: longus colli, longus capitis, rectus capitis anterior and rectus capitis lateralis

· Scaleno-vertebral triangle: boundaries (longus colli, scalenus anterior, transverse process of 6th cervical vertebra), and contents (first part of subclavian artery, sympathetic chain, vertebral artery, thoracic duct (on left side)

5. Note the cervical pleura, apex of the lung and suprapleural membrane 
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Semester: 1

Week: 13 Practical Session 

Topic: Oral cavity, Nasal cavity & pharynx
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Semester: 1

Week: 14 Practical Session 

Topic: Larynx, Ear


  Radiological and Cross-sectional anatomy of H & N

COURSE 124.  NEUROANATOMY
*Aims and objectives

A. SPINAL CORD

At the end of the session the student should be able to explain:

A. The external features of the spinal cord:

· Beginning and termination

· Cervical and lumbar enlargements

· Dorsal and ventral nerve roots including those which form cauda equina

· Dorsal root ganglia, and their relation to the intervertebral foramina

· Meninges: dura matter, arachnoid, pia matter (filum terminale, ligamentum denticulata)

· Anterior and posterior spinal arteries, radicular arteries, their origin and distribution.

B. The internal features of the spinal cord:

· Dorsal median sulcus, ventral median fissure.

· Central canal

· Grey and white matter

· Dorsal horn: Dorsolateral fasciculus or Lissauer’s tract, substantia gelatinosa, Clark’s column

· Ventral horn: Alpha & gamma motor (lower motor) neurons, phrenic nucleus 

· Intermediolateral horn: Preganglionic sympathetic neurons

· Rexed’s lamination

· Ventral and dorsal grey commissures, ventral white commissure

· White matter: Dorsal, lateral and ventral funiculi

· Main differences between grey and white matter of the cervical, thoracic, lumbar and sacral segments

SPINAL REFLEXES

At the end of the session the student should be able to explain the:
· ‘Reflex’ & ‘reflex arc’

· Monosynaptic & polysynaptic reflexes

· Stretch reflex and reciprocal innervation; gamma reflex loop

· Flexor reflex and crossed extensor reflex

B. SPINAL CORD TRACTS

At the end of the session the student should be able to explain the:

· Propriospinal or intersegmental fibers: Fasciculus proprius

· Ascending spinal tracts

· Descending spinal tracts

ASCENDING SPINAL TRACTS

· Functions

· First, second & third order neurons

· The function, origin, course, and termination of:

· Dorsal white column: Fasciculus gracilis, fasciculus cuneatus

· Spinothalamic tract

· Spinoreticulothalamic fibers

· Spinocerebellar tracts

· Lesions of the dorsal columns: Tabes dorsalis, subacute combined degeneration,  multiple sclerosis

· Spinothalamic tract lesions: Syringomyelia

· Friedreich’s ataxia

· Cordotomy & tractotomy

DESCENDING SPINAL TRACTS

· Functions

· Upper & lower motor neurons

· The function, origin, course and termination of:

· Corticospinal tracts

· Rubrospinal

· Tectospinal

· Vestibulospinal

· Reticulospinal

· Upper & lower motor neuron syndromes

· Hereditary spastic paraparesis

· Lesions of the spinal cord: upper cervical, lower cervical, thoracic and lumber cord lesions

· Hemisection of the cord-  Brown-Sequard syndrome

C. BRAIN STEM

At the end of the session the student should be able to explain the external features of the brain stem:
· Parts: medulla oblongata, pons, mid brain

· Relation with cerebellum

· Medulla Oblongata: 

· Dorsal surface: posterior median sulcus, dorsal columns, gracile and cuneate tubercles, floor of 4th ventricle, inferior cerebellar peduncle

· Ventral surface: ventral median fissure, pyramids, decussation of pyramidal fibers, external arcuate fibers

· Lateral surface: anterolateral & posterolateral sulci, olives

· Attachment of 9th, 10th, 11th and 12th cranial nerves   

· Pons:

· Dorsal surface: Floor of 4th ventricle.

· Ventral surface: Basilar groove, basilar artery, transverse pontine fibers, middle cerebellar peduncles

· Attachment of 5th, 6th ,7th,and 8th cranial nerves

· Mid brain:

· Dorsal surface: Superior and inferior colliculi, superior cerebellar peduncles

· Ventral surface:basis pedunculi (crus cerebri), interpeduncular fossa

· Lateral surface: superior and inferior brachium

· Attachment of 3rd and 4th cranial nerves 

MEDULLA PBLONGATA: INTERNAL FEATURES

At the end of the session the student should be able to explain the internal Features of the medulla oblongata: 

· Caudal medulla: Transition from spinal cord, pattern of grey and white matter; trigeminal sensory nucleus (nucleus of spinal tract of trigeminal nerve), pyramidal (motor) decussation 

· Mid medulla: pyramids, gracile and cuneate tubercles, internal arcuate fibers, sensory decussation, medial lemniscus, nucleus of spinal tract of trigeminal nerve

· Rostral medulla: pyramids, medial lemniscus, inferior olivary nucleus, nucleus of spinal tract of trigeminal nerve, spinal lemniscus, 4th ventricle, hypoglossal nucleus, dorsal motor nucleus of vagus nerve, area postrema, vestibular nuclei, nucleus solitarius, medial longitudinal fasciculus, inferior cerebellar peduncle, restiform body, dorsal and ventral cochlear nuclei, nucleus ambiguus, reticular formation

PONS: INTERNAL FEATURES

At the end of the session the student should be able to explain the internal features of the pons:
· Parts: Ventarl (Basilar) and dorsal (Tegmental) 

· Basilar part: Transverse pontocerebellar fibers, middle cerebellar peduncle (brachium pontis), longitudinal corticospinal fibers, pontine nuclei.

· Tegmental part: 

· In caudal pons: medial and spinal lemnisci, trapezoid body, trigeminal sensory nucleus, abducens nucleus, facial motor nucleus, 4th ventricle, medial longitudinal fasciculi.

· In rostral pons: medial, spinal and lateral lemnisci, superior cerebellar peduncle in the lateral wall of 4th ventricle, the thin superior medullary velum spanning between the two superior peduncles forming the roof of the 4th ventricle, medial longitudinal fasciculi, chief sensory, motor and mesencephalic nuclei of trigeminal nerve.  

MID BRAIN: INTERNAL FEATURES

At the end of the session the student should be able to explain the internal features of the mid brain:

· Dorsal & ventral portions in relation to the cerebral aqueduct

· Dorsal portion: Tectum: superior and inferior colliculi (corpora quadrigemina)

· Ventral portion: Tegmentum: cerebral peduncle, crus cerebri, substantia nigra
· In caudal mid brain: inferior colliculi, decussation of superior cerebellar peduncle(brachium conjunctivum), medial, spinal and lateral lemnisci, periaqueductal grey matter, trochlear nerve nuclei, medial longitudinal fasciculi,

· In rostral mid brain: superior colliculi, pretectal nuclei, medial, spinal and lateral lemnisci, medial longitudinal fasciculi  periaqueductal grey matter, occulomotor nerve nuclei, red nucleus, rubrospinal & tectospinal tracts and decussations, central tegmental tract.
· Substantia nigra: pars compacta, pars reticulata

· Crus cerebri: corticobulbar, corticospinal and corticopontine fibers

RETICULAR FORMATION

  At the end of the session the student should be able to discuss the:

· Location and the structure of the reticular formation: complex matrix of neurons extending throughout the length of brain stem.

· Nuclei: medullary and pontine reticular formation, Raphe nuclei, locus ceruleus

· Ascending and descending connections: Reticulospinal tracts, reticular activating system

· Functions: control of respiratory and cardiovascular centers, sleep regulation, modulation of nociceptive mechanism, activation of cerebral cortex, heightening arousal and controlling the level of conciousness  

D. CRANIAL NERVE NUCLEI

At the end of the session the student should be able to discuss the:

· Functional components of the cranial nerves

· Afferent cranial nerve nuclei:

· Somatic afferent nuclei: Trigeminal sensory nuclei, vestibular and cochlear nuclei

· Visceral afferent nucleui: Nucleus solitarius, gustatory nucleus

· Efferent cranial nerve nuclei:

· Somatic efferent cell column: Occulomotor, trochlear, abducens and hypoglossal nuclei

· Brachiomotor cell column: Trigeminal and facial motor nuclei, nucleus ambiguous

· Parasympathetic cell column: Edinger-Westphal nucleus, superior and inferior salivatory nuclei, lacrimal nucleus, dorsal motor nucleus of the vagus nerve.

· Cranial nerve lesions, and how to test the integrity of the cranial nerves:
· Occulomotor, trochlear nerve and abducens nerve palsy

· Lesions of the trigeminal nerve: Herpes zoster, syringobulbia

· Lesion of the facial nerve: Bell’s palsy, herpes zoster, Ramsay Hunt syndrome

· Lesions of the vestibule-cochlear nerve: Acoustic neuroma

· Motor neurone disease and IX-XII nerve lesions

E. DIENCEPHALON

At the end of the session the student should be able to discuss the parts of the diencephalons and their details:
· Thalamus

· Hypothalamus

· Epithalamus

· Subthalamus

THALAMUS

· Location & relations
· External features, interthalamic adhesion
· Internal organization: Internal medullary lamina, anterior, medial & lateral nuclear masses, intralaminar nuclei, lateral medullary lamina, reticular nucleus

· Functional organization: specific and non-specific nuclei and their connections

· Anterior nuclear group 

· Lateral nuclear group: Ventral anterior (VA), ventral lateral (VL), ventral posterior (VP), Lateral & medial geniculate nuclei

· Medial nuclear group: Mediodorsal nucleus (MD), nucleus reunions

· Intralaminar nuclear group

· Reticular nucleus

· Thalamic lesions: Thalamic syndrome, thalamic pain

Hypothalamus

· Location and relations

· Hypothalamic structures identified on the base of the brain: Mammillary bodies & nuclei, tuber cinereum, infundibulum, pituitary stalk, pituitary gland

· Hypothalamic nuclei, their connections and functions: 

· Lateral

· Medial

· Anterior: supraoptic, paraventricular, suprachiasmatic, ventromedial nucleus

· Lesions of the hypothalamus and pituitary gland

Epithalamus

· Location
· Components:
· Habenular triangle & nuclei, stria medullaris thalami

· Pineal gland  

Subthalamus

· Location

· Components

· Subthalamic nucleus: location, afferent & efferent connections, (pallidosubthalamic & subthalamopallidal fibers), subthalamic fasciculus and functions

· Zona incerta

· Ascending sensory projections: medial leminiscus, trigeminothalamic tract, spinothalamic tract

· Cerebellothalamic fibers

· Pallidothalamic fibers (lenticular fasciculus, ansa lenticularis, thalamic fasciculus)

· Lesions of the subthalamic nucleus 
F. CEREBELLUM

At the end of the session the student should be able to discuss its:
· External features of the cerebellum:
· Cerebellar hemispheres

· Superior and inferior vermis

· Anterior and posterior notches

· Fissures: primary, horizontal, posterolateral

· Lobes: anterior, middle, flocculonodular

· Cerebellar peduncles: superior, middle, inferior

· Arterial supply: superior, anterior inferior, posterior inferior cerebellar

· Internal features of the cerebellum:
· Cerebellar cortex: Cellular organization

· Molecular layer

· Purkinje cell layer

· Granular layer

· White matter: 

· Afferent fibers: Climbing fibers  (Spino-, vestibule-,and pontocerebellar fibers) & Mossy fibers (olivocerebellar fibers)

· Efferent fibers: axons of the purkinje cells

· Cerebellar nuclei

· Fastigial

· Globose  

· Emboliform

· Dentate nucleus

· Functional anatomy of cerebellum:

· Archicerebellum: Flocculonodular lobe and fastigial nucleus

· Paleocerebellum: Vermis, paravermis, and globose & emboliform nuclei

· Neocerebellum: Cerebellar hemisphere and dentate nucleus

· Cerebellar peduncles (Superior, middle & inferior): the origin & termination of their constituent fibers, course, their relation to 4th ventricle 

· Lesions of the cerebellum and their manifestations: Intention tremors, dysarthria, cerebellar ataxia, nystagmus, Charcot’s triad

· Midline lesions

· Unilateral cerebellar hemispheric lesions

· Bilateral dysfunctions
G. CEREBRUM (CEREBRAL HEMISPHERES)

At the end of the session the student should be able to describe its:
· External features of the cerebrum:

· Two hemispheres, superior (great) longitudinal fissure, corpus callosum

· Surfaces: Superolateral, medial, inferior 

· Borders: Superomedial, Inferolateral, medial orbital, medial occipital

· Poles: Frontal, parietal, temporal, occipital 

· The three sulci which are used to divide the hemispheres into lobes: Central sulcus, lateral sulcus (posterior ramus), parieto-occipital sulcus

· Lobes: Frontal, parietal, temporal, occipital

· Important sulci & gyri:

· Frontal lobe: precentral sulcus & gyrus, superior & inferior frontal sulci, superior frontal, middle frontal and inferior frontal gyri

· Parietal lobe: Postcentral sulcus & gyrus, intraparietal sulcus, superior parietal & inferior parietal lobules

· Temporal lobe: Superior & inferior temporal sulci, superior, middle & inferior temporal gyri, transverse temporal gyri, Heschl’s convolutions

· Occipital lobe: calcarine sulcus

· On the medial surface: callosal sulcus, cingulate sulcus, paracentral lobule, precuneus, cuneus

· On the inferior surface: olfactory sulcus, orbital gyri, parahippocampal gyrus, uncus, collateral sulcus, occipitotemporal sulcus, occipitotemporal gyri

· Internal features:

· Outer grey matter: Cerebral cortex

· White matter

· Cerebral nuclei: Basal ganglia (corpus striatum)

Cerebral cortex

· Histological structure:

· Six layers

· Regional variations

· Archicortex, paleocortex, neocortex 

· Functional areas:

· Frontal lobe: primary motor cortex, premotor cortex, supplementary motor cortex, frontal eye field, motor speech (Brocca’s) area, prefrontal cortex

· Parietal lobe: primary somatosensory cortex, association cortex

· Temporal lobe: Primary auditory cortex, auditory association cortex, sensory speech (Wernick’s) area, vestibular area, memory & emotional aspect of behavior, olfaction (limbic system: hippocampus and amygdale)

· Occipital lobe: primary visual cortex, visual association cortex

· Brodmann’s mapping (areas) 

· Cerebral cortical lesions and their manifestations: Focal cerebral lesions, Frontal lobe lesions, parietal lobe lesions, Temporal lobe lesions, Occipital lobe lesions, Bilateral cortical disorders

White matter

· Types of fibers:

· Association fibers:

· Long association fibers: superior longitudinal fasciculus, inferior longitudinal fasciculus, arcuate fasciculus, uncinate fasciculus, cingulum

· Short association fibers

· Projection fibers: corticospinal, corticobulbar (corticonuclear), corticopontine fibers and thalamocortical projections forming corona radiate, internal capsule (anterior & posterior limbs, genu, retrolenticular & sub lenticular parts) 

· Commissural fibers: corpus callosum (genu, body, splenium, forceps minor & forceps major fibers), anterior, posterior, hippocampal and habenular commissures

· Lesions of the fibers in white matter and their manifestations: Associative agnosia, damage to corpus callosum, internal capsule lesions

Basal ganglia

· Components:

· Caudate nucleus: head, body, tail

· Lentiform nucleus: putamen, globus pallidus (medial & lateral segments)

· Caudate nucleus & putamen, striatum, neostriatum

· Globus pallidum, pallidum, paleostriatum

· Nucleus accumbens

· Amygdale

· Claustrum

· Substantia innominata, nucleus basalis (of Meynert)

· Connections: 

· Striatum: Afferent (cortico-, thalamo-, nigrostriatal fibers, projections from the brain stem raphe nuclei) & efferent connections (striatopallidal, striatonigral)

· Pallidum: Afferent (striato-, and subthalamopallidal fibers) & efferent (pallidosubthalamic, pallidothalamic, pallidotegmental fibers)

· Functions: extrapyramidal system

· Basal ganglia syndromes & diseases
· Abnormal motor control (dyskinesias): akinesia, hypokinesia, bradykinesia 

· Alteration in muscle tone (hypertonia, hypotonia)

· Abnormal, involuntary movements: tremors, chorea, dystonia, athetosis, choreoathetosis, myoclonus, tics

· Parkinson’s disease, Huntington’s chorea, Hepatolenticular degeneration (Wilson’s disease), Sydenham’s chorea.   

H. LIMBIC SYSTEM

At the end of the session the student should be able to describe its:

· Major parts

Cingulate gyrus

Parahippocampal gyrus

Dentate gyrus

Amygdala

Hippocampal formation

Septal area

Hypothalamus (mammillary body)

Anterior nucleus of the thalamus

Habenular nuclei

· Papez circuit

· Main fiber bundles

Fornix

Stria terminalis

Ventral amygdalofugal pathway

Medial forebrain bundle

Mammilothalamic tract

Mamillotegmental tract

Cingulum

· Functions

· Limbic lobe disorders: Wernick’s encephalopathy, Korsakoff’s psychosis, temporal lobe or complex partial seizures
I. BLOOD SUPPLY OF THE CENTRAL NERVOUS   SYSTEM

At the end of the session the student should be able to discuss the:
· Blood supply of the spinal cord

· Arterial supply: Anterior spinal artery, paired posterior spinal arteries, radicular arteries, great radicular artery (artery of Adamkeiwicz)

· Venous drainage: Anterior & posterior spinal veins, anterior & posterior radicular veins, internal vertebral (epidural) venous plexus, communication with external vertebral venous plexus, azygos, hemiazygos and ascending lumbar veins  

· Blood supply of the brain

· Arterial supply: 
· Internal carotid artery: origin, course and branches (hypophyseal, ophthalmic, anterior choroidal, posterior communicating, anterior and middle cerebral, anterior communicating
· Vertebral artery: origin, course and branches (anterior & posterior spinal arteries, posterior inferior cerebellar artery)
· Basilar artery: formation, course, and branches (anterior inferior cerebellar, labyrinthine, superior cerebellar, posterior cerebral arteries, posterior communicating artery)
· Circulous arteriosus (circle of Willis): location, formation, and branches (anterior & posterior perforating arteries)
· Venous drainage: 
· Superficial veins: superior & inferior cerebral veins, superficial middle cerebral vein
· Deep cerebral veins: thalamostriate, choroidal, internal cerebral, great cerebral vein of Galen.
· Dural venous sinuses: superior & inferior sagittal, straight, transverse, sigmoid, occipital, cavernous, confluence of sinuses
· Internal jugular vein 

J. VENTRICULAR SYSTEM AND CEREBROSPINAL FLUID

At the end of the session the student should be able to explain the:
· Ventricles of the brain: two lateral ventricles, the third ventricle and the fourth ventricle
LATERAL VENTRICLES
· Location: within the cerebral hemisphere
· Parts: Anterior (frontal) horn lies anterior to the interventricular foramen, body, posterior (occipital) and inferior (temporal) horns 

· Boundaries:

· Anterior horn: lies anterior to the interventricular foramen; lateral wall (head of caudate nucleus), roof (corpus callosum), medial wall (septum pellucidum)
· Body: Roof (corpus callosum), floor (thalamus & tail of caudate nucleus)
· Posterior horn: Roof & lateral wall (fibers of corpus callosum called tapetum), medial wall (bulb of posterior horn, calcar avis)
· Inferior horn: Roof (tail of caudate nucleus), floor (hippocampus) 

· Communications: with the third ventricle through the interventricular foramen
· Tela choroidea & choroids plexus: choroidal fissure
3rd VENTRICLE

· Location: Midline cavity in the region of diencephalon

· Boundaries:
· Lateral walls: thalamus, hypothalamus, hypothalamic sulcus, habenular triangle

· Roof: Ependyma stretching between stria medullaris thalami

· Floor: optic chiasma, tuber cinereum, infundibulum, midbrain

· Anterior wall: lamina terminalis

· Posterior wall: Pineal gland and its superior and inferior stalk

· Recesses: Pineal, chiasmatic and infundibular

· Communications: with lateral ventricles through the interventricular foramina, with 4th ventricle through the cerebral aqueduct

· Boundaries of interventricular foramen

· Tela choroidea and choroids plexus: location and the formation
4th VENTRICLE

· Location and relations 

· Boundaries:

· Roof: Cerebellum, superior and inferior medullary velum

· Lateral walls: Superior and inferior cerebellar peduncles

· Floor (Rhomboid fossa): median sulcus, medial eminence, facial colliculus, sulcus limitans, superior fovea, stria medullaris, inferior fovea, hypoglossal triangle, vagal triangle, vestibular area  

· Apertures & communications: Lateral and median apertures in the inferior medullary velum, communication with the central canal of spinal cord, 3rd ventricle and subarachnoid space around the brain.

· Tela choroidea and choroid plexus: formation and location

· Cerebrospinal fluid:

· Formation, composition, volume
· Circulation: intraventricular, extraventricular
· Drainage: arachnoid villi, arachnoid granulations
· Functions

· Hydrocephalus

K. SPECIAL SENSORY PATHWAYS

OLFACTORY PATHWAY

At the end of the session the student should be able to discuss the components of the olfactory pathway:

· Olfactory mucosa and olfactory nerves

· Olfactory bulb
· Olfactory tract
· Lateral, medial and intermediate olfactory stria
· Lateral, medial and intermediate olfactory areas
· Entorhinal olfactory association area.
· Lesions and manifestations of the olfactory pathway
TASTE PATHWAY

At the end of the session the student should be able to discuss the taste pathway:

· Taste buds
· Origin, course and termination of the taste fibers
· Nerves carrying the taste fibers
· Nucleus solitarius; gustatory nucleus
· Solitariothalamic fibers 
VISUAL PATHWAY

At the end of the session the student should be able to:

· Demonstrate the structure of the eyeball.

· Explain the structure of the retina

· Discuss the origin, course, relations and termination of the optic nerve

· Discuss the components of the visual pathway i.e. optic chiasma, optic tract, lateral geniculate body, superior colliculus, pretectal area, optic radiation (thalamocortical fibers, geniculoclcarine tract), Meyer’s loop, primary visual cortex

· Explain binocular vision and visual reflexes

· Explain visual field deficits 

AUDITORY & VESTIBULAR PATHWAYS

At the end of the session the student should be able to:

· Demonstrate the structure of organ of Corti

· The origin, course, relations and termination of the vestibulocochlear nerve

· Discuss the components of the auditory pathway i.e. cochlear nuclei, dorsal and ventral auditory stria, trapezoid body, superior olivary nucleus, lateral lemniscus, inferior colliculus, medial geniculate body, primary auditory cortex, auditory association cortex

· Discuss the components of the vestibular pathway i.e. vestibular nuclei and their connections, vestibulocerebellar fibers, medial longitudinal fasciculus, vestibulospinal tracts, flocculonodular lobe of cerebellum 

· Discuss the auditory reflexes  

· Explain vestibulocochlear nerve disorders; and deafness

L. AUTONOMIC NERVOUS SYSTEM

At the end of the session the student should be able to:

· Explain the anatomy of autonomic nervous system.

· Discuss the difference between somatic and autonomic nervous system.

· Demonstrate the morphological, physiological and pharmacological differences between the sympathetic and parasympathetic divisions of the autonomic nervous system

· Explain the manifestation of the lesions of the sympathetic and parasympathetic nervous system.

· Discuss the primary autonomic failure and the Horner’s syndrome

COURSE 124.  NEUROANATOMY

Practical sessions
WK 1. 

SPINAL CORD (External Features)

The students should examine the:

· Spinal cord within the vertebral canal

· Beginning and termination of the spinal cord

· Cervical and lumbar enlargements

· Dorsal median sulcus, ventral median fissure, dorsolateral and ventrolateral sulci

· Attachment of the dorsal and the ventral nerve rootlets, including those which form cauda equina

· Dorsal root ganglia, and their relation to the intervertebral foramina

· Meninges: dura matter, arachnoid, pia matter (filum terminale, ligamentum denticulata)

· Anterior and posterior spinal arteries, radicular arteries, their origin and distribution.

· Anterior and posterior spinal veins, radicular veins, their drainage into the internal vertebral venous plexus; communication with the external vertebral venous plexus

WK 2. 

A. SPINAL CORD (Internal Features)

The students should note the following features in a cross section of the spinal cord at different levels:

· Dorsal median sulcus, ventral median fissure, dorsolateral and ventrolateral sulci.

· Central canal

· Arrangement of the grey and the white matter

· Dorsal horn of the grey matter and its nuclear masses: Dorsolateral fasciculus or Lissauer’s tract, substantia gelatinosa, Clark’s column

· Ventral horn of the grey matter and its nuclear masses: Alpha & gamma motor (lower motor) neurons, phrenic nucleus 

· Intermediolateral horn: Preganglionic sympathetic neurons

· Rexed’s lamination

· Ventral and dorsal grey commissures, ventral white commissure

· White matter: Dorsal, lateral and ventral funiculi

· Main differences between grey and white matter of the cervical, thoracic, lumbar and sacral segments

B. BRAIN STEM (External Features)

The student should examine the:
· Parts of the brain stem: medulla oblongata, pons, mid brain

· Relation with cerebellum

· Medulla Oblongata: 

· Dorsal surface: posterior median sulcus, dorsal columns, gracile and cuneate tubercles, floor of 4th ventricle, inferior cerebellar peduncle

· Ventral surface: ventral median fissure, pyramids, decussation of pyramidal fibers, external arcuate fibers

· Lateral surface: anterolateral & posterolateral sulci, olives

· Attachment of 9th, 10th, 11th and 12th cranial nerves   

· Pons:

· Dorsal surface: Floor of 4th ventricle.

· Ventral surface: Basilar groove, basilar artery, transverse pontine fibers, middle cerebellar peduncles

· Attachment of 5th, 6th ,7th, and 8th cranial nerves

· Mid brain:

· Dorsal surface: Superior and inferior colliculi, superior cerebellar peduncles

· Ventral surface: basis pedunculi (crus cerebri), interpeduncular fossa

· Lateral surface: superior and inferior brachium

· Attachment of 3rd and 4th cranial nerves 

WK 3.

MEDULLA OBLONGATA (Internal Features) 

In cross sections of the medulla oblongata at three levels (caudal, mid, & rostral) the student should identify the following structures:
· In caudal medulla: Transition from spinal cord, central canal, pattern of grey and white matter; trigeminal sensory nucleus (nucleus of spinal tract of trigeminal nerve), pyramidal (motor) decussation, reticular formation 

· In mid medulla: pyramids, gracile and cuneate tubercles, central canal, internal arcuate fibers, sensory decussation, medial lemniscus, nucleus of spinal tract of trigeminal nerve, reticular formation

· In rostral medulla: pyramids, medial lemniscus, inferior olivary nucleus, nucleus of spinal tract of trigeminal nerve, spinal lemniscus, 4th ventricle, hypoglossal nucleus, dorsal motor nucleus of vagus nerve, area postrema, vestibular nuclei, nucleus solitarius, medial longitudinal fasciculus, inferior cerebellar peduncle, restiform body, dorsal and ventral cochlear nuclei, nucleus ambiguus, reticular formation

WK 4.

PONS (Internal Features)
In cross sections of the pons at two levels (caudal & rostral), the student should note the following structures:
· Parts: Ventarl (Basilar) and dorsal (Tegmental) 

· Basilar part: Transverse pontocerebellar fibers, middle cerebellar peduncle (brachium pontis), longitudinal corticospinal fibers, pontine nuclei.

· Tegmental part: 

· In caudal pons: medial and spinal lemnisci, trapezoid body, trigeminal sensory nucleus, abducens nucleus, facial motor nucleus, 4th ventricle, medial longitudinal fasciculi, reticular formation.

· In rostral pons: medial, spinal and lateral lemnisci, superior cerebellar peduncle in the lateral wall of 4th ventricle, the thin superior medullary velum spanning between the two superior peduncles forming the roof of the 4th ventricle, medial longitudinal fasciculi, chief sensory, motor and mesencephalic nuclei of trigeminal nerve, reticular formation.  

WK 5.

MID BRAIN (Internal Features)
In cross sections of the mid brain at two levels (caudal & rostral), the student should identify the:
· Dorsal & ventral portions in relation to the cerebral aqueduct

· Dorsal portion: Tectum: superior and inferior colliculi (corpora quadrigemina), pretectal area

· Ventral portion: Tegmentum: cerebral peduncle, crus cerebri, substantia nigra
· In caudal mid brain: inferior colliculi, decussation of superior cerebellar peduncle(brachium conjunctivum), medial, spinal and lateral lemnisci, periaqueductal grey matter, trochlear nerve nuclei, medial longitudinal fasciculi, reticular formation

· In rostral mid brain: superior colliculi, pretectal nuclei, medial, spinal and lateral lemnisci, medial longitudinal fasciculi  periaqueductal grey matter, occulomotor nerve nuclei, red nucleus, rubrospinal & tectospinal tracts and decussations, central tegmental tract, reticular formation.
· Substantia nigra: pars compacta, pars reticulata

· Crus cerebri: corticobulbar, corticospinal and corticopontine fibers

WK 6.

A. CEREBELLUM 

The student should note the position of cerebellum in the intact brain and its relation to the posterior cranial fossa, and to the tentorium cerebelli. In a specimen of the cerebellum the student should examine the:
· External features of the cerebellum:
· Cerebellar hemispheres

· Superior and inferior vermis

· Anterior and posterior notches

· Fissures: primary, horizontal, posterolateral

· Sulci and laminae

· Lobes: anterior, middle, flocculonodular

· Internal features of the cerebellum:
· Cerebellar cortex, position and arrangement of deep sulci, formation of lminae

· White matter:  arbor vitae

· Cerebellar nuclei: Fastigial, Globose, Emboliform & Dentate nucleus. Note the emergence of the fibers of the superior cerebellar peduncle from the dentate nucleus

· Cerebellar peduncles (Superior, middle & inferior): the origin & termination of their constituent fibers, course, their relation to 4th ventricle

· Blood supply: origin, course and distribution of the superior, anterior inferior & posterior inferior cerebellar arteries; the corresponding veins and area of their drainage

C. 4TH VENTRICLE

The student should note its: 

· Location, shape and relations 

· Boundaries:

· Roof: Cerebellum, superior and inferior medullary velum

· Lateral walls: Superior and inferior cerebellar peduncles

· Floor (Rhomboid fossa): median sulcus, medial eminence, facial colliculus, sulcus limitans, superior fovea, stria medullaris, inferior fovea, hypoglossal triangle, vagal triangle, vestibular area  

· Apertures & communications: Lateral and median apertures in the inferior medullary velum, communication with the central canal of spinal cord, 3rd ventricle and subarachnoid space around the brain.

· Tela choroidea and choroid plexus
WK 7.

MEDIAN SAGITTAL SECTION OF THE BRAIN

The student should identify the following:

i. The cut surface of the corpus callosum: showing its parts: Genu, Rostrum, Body, and Splenium

ii. Fornix: Crus, Body, and Anterior columns 

iii. Interventricular foramen and its boundaries

iv. Septum pellucidum

v. Anterior commissure

vi. Lamina terminalis

vii. Thalamus: anterior tubercle, pulvinar, superior surface related to the lateral ventricle, medial surface related to 3rd ventricel, and inferior surface, stria medullaris thalami, interthalamic connection,

viii. Hypothalamus: Hypothalamic sulcus, optic chiasma, tuber cinereum, infundibulum, and mammillary bodies

ix. Pineal body, pineal stalk, posterior and habenular commissures

x. Cerebral aqueduct

xi. Tactum of the mid brain: superior & inferior colliculi

xii. Tegmentum of the mid brain

xiii. The 3rd ventricles: Boundaries

xiv. The 4th ventricle: Boundaries

At the end of the session the student should be able to discuss the parts of the diencephalons and their details:
· Thalamus

· Hypothalamus

· Epithalamus

· Subthalamus

THALAMUS

· Location & relations
· External features, interthalamic adhesion
· Internal organization: Internal medullary lamina, anterior, medial & lateral nuclear masses, intralaminar nuclei, lateral medullary lamina, reticular nucleus

· Functional organization: specific and non-specific nuclei and their connections

· Anterior nuclear group 

· Lateral nuclear group: Ventral anterior (VA), ventral lateral (VL), ventral posterior (VP), Lateral & medial geniculate nuclei

· Medial nuclear group: Mediodorsal nucleus (MD), nucleus reunions

· Intralaminar nuclear group

· Reticular nucleus

· Thalamic lesions: Thalamic syndrome, thalamic pain

Hypothalamus

· Location and relations

· Hypothalamic structures identified on the base of the brain: Mammillary bodies & nuclei, tuber cinereum, infundibulum, pituitary stalk, pituitary gland

· Hypothalamic nuclei, their connections and functions: 

· Lateral

· Medial

· Anterior: supraoptic, paraventricular, suprachiasmatic, ventromedial nucleus

· Lesions of the hypothalamus and pituitary gland

Epithalamus

· Location
· Components:
· Habenular triangle & nuclei, stria medullaris thalami

· Pineal gland  

Subthalamus

· Location

· Components

· Subthalamic nucleus: location, afferent & efferent connections, (pallidosubthalamic & subthalamopallidal fibers), subthalamic fasciculus and functions

· Zona incerta

· Ascending sensory projections: medial leminiscus, trigeminothalamic tract, spinothalamic tract

· Cerebellothalamic fibers

· Pallidothalamic fibers (lenticular fasciculus, ansa lenticularis, thalamic fasciculus)
· Lesions of the subthalamic nucleus 
G. CEREBRUM (CEREBRAL HEMISPHERES)

At the end of the session the student should be able to describe its:
· External features of the cerebrum:

· Two hemispheres, superior (great) longitudinal fissure, corpus callosum

· Surfaces: Superolateral, medial, inferior 

· Borders: Superomedial, Inferolateral, medial orbital, medial occipital

· Poles: Frontal, parietal, temporal, occipital 

· The three sulci which are used to divide the hemispheres into lobes: Central sulcus, lateral sulcus (posterior ramus), parieto-occipital sulcus

· Lobes: Frontal, parietal, temporal, occipital

· Important sulci & gyri:

· Frontal lobe: precentral sulcus & gyrus, superior & inferior frontal sulci, superior frontal, middle frontal and inferior frontal gyri

· Parietal lobe: Postcentral sulcus & gyrus, intraparietal sulcus, superior parietal & inferior parietal lobules

· Temporal lobe: Superior & inferior temporal sulci, superior, middle & inferior temporal gyri, transverse temporal gyri, Heschl’s convolutions

· Occipital lobe: calcarine sulcus

· On the medial surface: callosal sulcus, cingulate sulcus, paracentral lobule, precuneus, cuneus

· On the inferior surface: olfactory sulcus, orbital gyri, parahippocampal gyrus, uncus, collateral sulcus, occipitotemporal sulcus, occipitotemporal gyri

· Internal features:

· Outer grey matter: Cerebral cortex

· White matter

· Cerebral nuclei: Basal ganglia (corpus striatum)

Cerebral cortex

· Histological structure:

· Six layers

· Regional variations

· Archicortex, paleocortex, neocortex 

· Functional areas:

· Frontal lobe: primary motor cortex, premotor cortex, supplementary motor cortex, frontal eye field, motor speech (Brocca’s) area, prefrontal cortex

· Parietal lobe: primary somatosensory cortex, association cortex

· Temporal lobe: Primary auditory cortex, auditory association cortex, sensory speech (Wernick’s) area, vestibular area, memory & emotional aspect of behavior, olfaction (limbic system: hippocampus and amygdale)

· Occipital lobe: primary visual cortex, visual association cortex

· Brodmann’s mapping (areas) 

· Cerebral cortical lesions and their manifestations: Focal cerebral lesions, Frontal lobe lesions, parietal lobe lesions, Temporal lobe lesions, Occipital lobe lesions, Bilateral cortical disorders

White matter

· Types of fibers:

· Association fibers:

· Long association fibers: superior longitudinal fasciculus, inferior longitudinal fasciculus, arcuate fasciculus, uncinate fasciculus, cingulum

· Short association fibers

· Projection fibers: corticospinal, corticobulbar (corticonuclear), corticopontine fibers and thalamocortical projections forming corona radiate, internal capsule (anterior & posterior limbs, genu, retrolenticular & sub lenticular parts) 

· Commissural fibers: corpus callosum (genu, body, splenium, forceps minor & forceps major fibers), anterior, posterior, hippocampal and habenular commissures

· Lesions of the fibers in white matter and their manifestations: Associative agnosia, damage to corpus callosum, internal capsule lesions

Basal ganglia

· Components:

· Caudate nucleus: head, body, tail

· Lentiform nucleus: putamen, globus pallidus (medial & lateral segments)

· Caudate nucleus & putamen, striatum, neostriatum

· Globus pallidum, pallidum, paleostriatum

· Nucleus accumbens

· Amygdale

· Claustrum

· Substantia innominata, nucleus basalis (of Meynert)

· Connections: 

· Striatum: Afferent (cortico-, thalamo-, nigrostriatal fibers, projections from the brain stem raphe nuclei) & efferent connections (striatopallidal, striatonigral)

· Pallidum: Afferent (striato-, and subthalamopallidal fibers) & efferent (pallidosubthalamic, pallidothalamic, pallidotegmental fibers)

· Functions: extrapyramidal system

· Basal ganglia syndromes & diseases
· Abnormal motor control (dyskinesias): akinesia, hypokinesia, bradykinesia 

· Alteration in muscle tone (hypertonia, hypotonia)

· Abnormal, involuntary movements: tremors, chorea, dystonia, athetosis, choreoathetosis, myoclonus, tics

· Parkinson’s disease, Huntington’s chorea, Hepatolenticular degeneration (Wilson’s disease), Sydenham’s chorea.   

H. LIMBIC SYSTEM

At the end of the session the student should be able to describe its:

· Major parts

Cingulate gyrus

Parahippocampal gyrus

Dentate gyrus

Amygdala

Hippocampal formation

Septal area

Hypothalamus (mammillary body)

Anterior nucleus of the thalamus

Habenular nuclei

· Papez circuit

· Main fiber bundles

Fornix

Stria terminalis

Ventral amygdalofugal pathway

Medial forebrain bundle

Mammilothalamic tract

Mamillotegmental tract

Cingulum

· Functions

· Limbic lobe disorders: Wernick’s encephalopathy, Korsakoff’s psychosis, temporal lobe or complex partial seizures
I. BLOOD SUPPLY OF THE CENTRAL NERVOUS   SYSTEM

At the end of the session the student should be able to discuss the:
· Blood supply of the spinal cord

· Arterial supply: Anterior spinal artery, paired posterior spinal arteries, radicular arteries, great radicular artery (artery of Adamkeiwicz)

· Venous drainage: Anterior & posterior spinal veins, anterior & posterior radicular veins, internal vertebral (epidural) venous plexus, communication with external vertebral venous plexus, azygos, hemiazygos and ascending lumbar veins  

· Blood supply of the brain

· Arterial supply: 
· Internal carotid artery: origin, course and branches (hypophyseal, ophthalmic, anterior choroidal, posterior communicating, anterior and middle cerebral, anterior communicating
· Vertebral artery: origin, course and branches (anterior & posterior spinal arteries, posterior inferior cerebellar artery)
· Basilar artery: formation, course, and branches (anterior inferior cerebellar, labyrinthine, superior cerebellar, posterior cerebral arteries, posterior communicating artery)
· Circulous arteriosus (circle of Willis): location, formation, and branches (anterior & posterior perforating arteries)
· Venous drainage: 
· Superficial veins: superior & inferior cerebral veins, superficial middle cerebral vein
· Deep cerebral veins: thalamostriate, choroidal, internal cerebral, great cerebral vein of Galen.
· Dural venous sinuses: superior & inferior sagittal, straight, transverse, sigmoid, occipital, cavernous, confluence of sinuses
· Internal jugular vein 

J. VENTRICULAR SYSTEM AND CEREBROSPINAL FLUID

At the end of the session the student should be able to explain the:
· Ventricles of the brain: two lateral ventricles, the third ventricle and the fourth ventricle
LATERAL VENTRICLES
· Location: within the cerebral hemisphere
· Parts: Anterior (frontal) horn lies anterior to the interventricular foramen, body, posterior (occipital) and inferior (temporal) horns 

· Boundaries:

· Anterior horn: lies anterior to the interventricular foramen; lateral wall (head of caudate nucleus), roof (corpus callosum), medial wall (septum pellucidum)
· Body: Roof (corpus callosum), floor (thalamus & tail of caudate nucleus)
· Posterior horn: Roof & lateral wall (fibers of corpus callosum called tapetum), medial wall (bulb of posterior horn, calcar avis)
· Inferior horn: Roof (tail of caudate nucleus), floor (hippocampus) 

· Communications: with the third ventricle through the interventricular foramen
· Tela choroidea & choroids plexus: choroidal fissure
3rd VENTRICLE

· Location: Midline cavity in the region of diencephalon

· Boundaries:
· Lateral walls: thalamus, hypothalamus, hypothalamic sulcus, habenular triangle

· Roof: Ependyma stretching between stria medullaris thalami

· Floor: optic chiasma, tuber cinereum, infundibulum, midbrain

· Anterior wall: lamina terminalis

· Posterior wall: Pineal gland and its superior and inferior stalk

· Recesses: Pineal, chiasmatic and infundibular

· Communications: with lateral ventricles through the interventricular foramina, with 4th ventricle through the cerebral aqueduct

· Boundaries of interventricular foramen

· Tela choroidea and choroids plexus: location and the formation
4th VENTRICLE

· Location and relations 

· Boundaries:

· Roof: Cerebellum, superior and inferior medullary velum

· Lateral walls: Superior and inferior cerebellar peduncles

· Floor (Rhomboid fossa): median sulcus, medial eminence, facial colliculus, sulcus limitans, superior fovea, stria medullaris, inferior fovea, hypoglossal triangle, vagal triangle, vestibular area  

· Apertures & communications: Lateral and median apertures in the inferior medullary velum, communication with the central canal of spinal cord, 3rd ventricle and subarachnoid space around the brain.

· Tela choroidea and choroid plexus: formation and location

· Cerebrospinal fluid:

· Formation, composition, volume
· Circulation: intraventricular, extraventricular
· Drainage: arachnoid villi, arachnoid granulations
· Functions

· Hydrocephalus

K. SPECIAL SENSORY PATHWAYS

OLFACTORY PATHWAY

At the end of the session the student should be able to discuss the components of the olfactory pathway:

· Olfactory mucosa and olfactory nerves

· Olfactory bulb
· Olfactory tract
· Lateral, medial and intermediate olfactory stria
· Lateral, medial and intermediate olfactory areas
· Entorhinal olfactory association area.
· Lesions and manifestations of the olfactory pathway
TASTE PATHWAY

At the end of the session the student should be able to discuss the taste pathway:

· Taste buds
· Origin, course and termination of the taste fibers
· Nerves carrying the taste fibers
· Nucleus solitarius; gustatory nucleus
· Solitariothalamic fibers 
VISUAL PATHWAY

At the end of the session the student should be able to:

· Demonstrate the structure of the eyeball.

· Explain the structure of the retina

· Discuss the origin, course, relations and termination of the optic nerve

· Discuss the components of the visual pathway i.e. optic chiasma, optic tract, lateral geniculate body, superior colliculus, pretectal area, optic radiation (thalamocortical fibers, geniculoclcarine tract), Meyer’s loop, primary visual cortex

· Explain binocular vision and visual reflexes

· Explain visual field deficits 

AUDITORY & VESTIBULAR PATHWAYS

At the end of the session the student should be able to:

· Demonstrate the structure of organ of corti

· The origin, course, relations and termination of the vestibulocochlear nerve

· Discuss the components of the auditory pathway i.e. cochlear nuclei, dorsal and ventral auditory stria, trapezoid body, superior olivary nucleus, lateral lemniscus, inferior colliculus, medial geniculate body, primary auditory cortex, auditory association cortex

· Discuss the components of the vestibular pathway i.e. vestibular nuclei and their connections, vestibulocerebellar fibers, medial longitudinal fasciculus, vestibulospinal tracts, flocculonodular lobe of cerebellum 

· Discuss the auditory reflexes  

· Explain vestibulocochlear nerve disorders; and deafness

L. AUTONOMIC NERVOUS SYSTEM

At the end of the session the student should be able to:

· Explain the anatomy of autonomic nervous system.

· Discuss the difference between somatic and autonomic nervous system.

· Demonstrate the morphological, physiological and pharmacological differences between the sympathetic and parasympathetic divisions of the autonomic nervous system

· Explain the manifestation of the lesions of the sympathetic and parasympathetic nervous system.

· Discuss the primary autonomic failure and the Horner’s syndrome
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