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Methodical Instruction for Lesson  
 Theme. PATHWAY OF VISUAL ANALYZER

Professional orientation for student: It is necessary to know that due to increased work of human sense organs (use of modern computer and laser technologies) the amount of patients with different pathologies of the organ of sight, steadily grows. This group of patients is increased steadily also because of industrial and domestic traumatism. Knowledge of the structure of the visual analyzer, mechanism of perception and transformation of signal, transmission of impulses by nerves, localization of subcortical and cortical centers are needed by doctors for locating a pathological focus, providing timely medical care and the correct treatment of visual disorders.

Aim: To study the anatomical structure of the organ of sight and auxiliary apparatus of the eye on a corpse, and on natural specimens of the eyeball; On the base of the acquired knowledge, to learn to differentiate the pathological changes of different structures of the eye; To know the essence of the pupillary reflex and to apply this in future medical practice.
The student should know:
1. Latin terminology of this theme.
2. Structure and features of shells of the eyeball.
3. Structure and description of retina of the eye.
4. Description of eyeball’s nucleus.
5. Formation of chambers of the eye, production and drainage of intraocular liquid.
6. Characteristics of auxiliary apparatus of the eye.
7. Detailed characteristics of the lacrimal apparatus.
8. Pathway of visual analyzer.
9. Pathway of pupillary reflex with emphasis on the vegetative constituent
The student should be able :
1. On specimens of eye point to and describe every tunics of the eyeball.
2. On a corpse and charts to show and describe the auxiliary apparatus of the eye.
3. On specimens, to describe the nucleus of the eyeball. To show the eye chambers.
4. On charts and pictures, to trace the pathway of visual analyzer.
5. On specimens  of brain, to point at the subcortical centers of sight.
6. On charts and pictures, to trace pathway of the pupillary reflex.
7. On a skull, to show topographic structures in which the elements of visual pathway and pupillary reflex are located.
Questions of initial level:
1. What parts does the organ of sight consist of?
2. Parts of eyeball, their characteristics.
3. Tunics of eyeball, their characteristics.
4. Structure and characteristics of retina of eye.
5. Composition and characteristics of ocular nucleus.
6. Formation of chambers of eye, production and outflow of aqueous humor.

7. Components of auxiliary apparatus of eye, their characterization.
8. Characteristics of lacrimal apparatus of eye.
9. Characteristics of motor apparatus of eye.
REVIEW OF BASIC KNOWLEDGE FROM PREVIOUSLY STUDIED THEMES AND DISCIPLINES

	Discipline
	Student must know
	Student must be able

	Anatomy, craniology.
	1. Anatomical structure of cranial cavities (eye sockets).
	1. Structure of walls of orbital cavity.

2. Anatomical structures (fissures, canals) connecting the orbital and cranial cavities and fossas.

	Anatomy of central nerve system.
	1. Anatomical structure of the brain.
	1. Localization and characteristics of subcortical visual centers in the brainstem.

2. Localization and characteristics of vegetative nuclei of the midbrain.

3. Localization and characteristic of cortical visual centers.

	Histology.
	1. Microscopic structure of eyeball shells.
	1. Characterize the layers of retina.

	
	2. Ontogenesis of sense organs.
	2. To name the main stages of ontogenesis of sense organs.

	Biology.
	1. Phylogenesis of organ of vision.
	1. To name the main stages of organ of vision.


Practical equipment: skull, eye of cattle, cerebrum, charts, models.

Content of topic
Visual tract Optic nerve is a part of visual analyser. Three neurons of visual tract are located in retina: 1 - fotoreceptors rods and cones, 2 – bipolar cells and 3 – ganglionic (multipolar) cells. Axons of third neurons form the II Optic nerve, which passes through the optic canal and get the cranial cavity. Medial fibres of the optic nerve pass to the opposite side and form the optic chiasma. Lateral fibres part do not cross each other and keep their own side. Then fibres of the optic nerve form optic tract wich get the subcortical sight centres (lateral geniculate body and superior colliculus of midbrain). Then 4 th neurons are located under pulvinar thalami. Their axons run through the posterior leg of internal capsule (visual radiation) and reach cortical visual analyser in calcarine sulcus (occipital lobe).

Axons of optic tract contact with cells in accessory oculomotor /parasympathetic/ nucleus (Yakubovych-Edinger-Westphal`s) by means of intermediate neuron. There are link for realising the pupillar reflex and accomodation. Axons of fifth neurons run in composition of oculomotor nerve get a ciliary ganglion, where sixth neurons positioned. Their axons pass with short ciliary nerves into eyeball and give innervating for ciliary and sphincter pupillae muscles. This reflex does not depend on our will and consciousness.

Self-dependent work
From textbooks to get a clear idea that the organ of sight (organum visus) is a peripheral part of the visual analyzer, providing on the whole, perception of objects, forming of visualization and feelings by analysis and integration of visual irritations. 
While studying the tract of visual analyzer, pay attention to the localization and characteristics of neurons.
Bodies and processes of the first three neurons of the pathway are disposed in the retina of the eye:
The 1st neuron is represented by rods and cones; they are located in the first five layers of retina;
The 2nd neuron is a layer of bipolar cells, localized in layers 6-7 of the retina;
The 3rd neuron is ganglionic cells disposed in layers 8-10 of the retina. Axons of these neurons form a visual disk and nerve.
Note that usually, the first three neurons of the retina are described as being the 1st neuron of visual way. According to this, the second neuron of visual analyzer is located in the midbrain (superior colliculi of quadrigeminal plate) and diencephalon (thalamic pulvinar and lateral geniculate bodies of metathalamus). Axons of the second neurons from lateral geniculate bodies and thalamic pulvinar pass through the posterior leg of the internal capsule and arrive at the cortical center of sight (gyrus cinguli of occipital lobe).
To get a clear idea of the pathway of pupillary reflex: part of axons of the second neurons of the visual pathway, located in the superior colliculi of quadrigeminal plate of midbrain, go to the accessory Yakubovich’s nucleus of (Edinger's nucleus) (third neuron of pupillary reflex pathway), where they acquire a parasympathetic part and join fibers of the oculomotor nerve. In its composition they pass through the superior orbital fissure in the orbital cavity and go to the ciliary ganglion where the fourth neuron is located. From the ciliary ganglion, parasympathetic nerves supply the sphincter pupili muscle, and sympathetic – dilator pupili muscle.
.
The program of independent work
	Educational tasks
	Exact items

	1. To study the tunics of eyeball.
	1. To name the tunics; on natural specimens of eye, to show their components and describe their function.

	2. To study the nucleus of eyeball.
	1. On natural specimens of eye to show the vitreous body. To study the lens structure, its capsule and ligaments.

	3. To study the structure of auxiliary apparatus of eye.
	1. On a corpse, to show the lacrimal gland; to point on a skull the nasolacrimal canal and inferior nasal meatus.

2. On a corpse, to show muscles of the eyeball and characterize them.

	4. To study the visual pathway.
	1. To name and localize all neurons; to find the cortical center in the brain.

	5. To study the pupillary reflex pathway.
	1. To name and localize all neurons. Using a chart to retrace the pupillary reflex pathway.


Make notes on all of points of independent work in notebooks; write the dictionary of anatomical terms, sketch schemes, pictures and annotate.
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. Characteristics (with localization of neurons and centers) of visual pathway.
2. Characteristics (with localization of neurons and centers) of pupillary reflex pathway
Clinical tasks


1. The 45 y. o. female patient was addressed to the doctor with complaints to loss of an opportunity for colors distinguish which has appeared after the electric trauma. The defeat of receptors which responsible for this kind of sensitivity was revealed after the retina examination. What are the receptors?

A. Rods

B. Cones

C. Bipolar cells.

D. Multipolar cells.

E. Ganglionic cells.


2. The patient A., 75 years, is delivered in ophthalmologic department of hospital with complaints to deterioration of vision. At medical examination, presence of a tumor of the brain located in a site of the left optic tract is fixed. What disorder of vision could be observed at the patient?  

A. Falling-out of vision in the lateral eyeshot of the left eye and medial eyeshot of the right eye.

B. Falling-out of vision in the left half of retina of both eyes  

C. Falling-out of vision in the right half of retina of both eyes  

D. Falling-outof vision in both half of left eye 

E. Falling-outof vision in both half of right eye  

3.Anaesthesiologist monitors reaction of a pupil to light during narcosis. What nucleus in brainstem is responsible for reaction of pupils to light?

A. Nucleus ambiguous

B. Nucleus of superior colliculi

C. Nucleus of lateral geniculate bodies

D. Accessory nucleus of oculomotor nerve.

E. Motor nucleus of trigeminal nerve.

4. Falling out of vision of the right half of retinas both sides is detected in the 40 y.o. male patient after craniocerebral trauma. The eyes are without pathology. Where can the damage be located most probably?

А. In the right cortical end of the visual analyzer.

B. In the left cortical end of visual analyze.

C. In an optic chiasm.

D. In an optic nerve.

E. In the retina.

5. The absence of vision in medial half of vision field of both eyes is detected during the patient’s examination. What part of a visual pathway is damaged authentically?

А. Chiasma opticus.

B. N. opticus.

C. Tractus opticus.

D. Sulcus calcarinus.

E. Retina.

NEXT TOPIC: anatomy of ORGAN OF HearING
