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Theme 2. Functions of organ of vision (visual acuity, field of vision).

The visual analyzer eye is the most important instrument of cognition of the surrounding world. About 80 % of information from the surrounding world enters the brain precisely through this analyzer.
The visual acuity is the function of cones of the retina. The visual acuity may be decreased in case of different eye and general somatic diseases. In the all cases of the eye diseases, the doctor must examination of a visual acuity.

The ability of the eye to differentiate colors has an important significance in various branches of man's activity. The disorder of a color perception can be congenital and acquired.

Aims of the class:
1. General aims:

- to master the basic methods of examinations of the visual acuity and the color perception;

- to learn the basic disorders of the visual acuity and color perception;

2. The educational aims: to acquaint the students with the contribution of our scientists to the study of problems of the methods of examinations of the visual acuity and the color perception;

3. Specific aims:


to know:

1.
 A development of visual functions during an ontogenesis.

2.
 What is the visual acuity?

3.
 What is the sight angle? What is the minimum sight angle?

4.
 What is the Snellen’s formula?

5.
 What is the principle of build-up of the tables for examination of visual acuity?

6.
 The principle of examination of visual acuity lower 0,1.

7.
 The principle of examination of light perception.

8. What is the color perception? What are the main properties of color (hue, saturation, luminosity)?

9.
 The principle of build-up of the polychromatic tables.

10. The principle of methods of diagnostics of congenital and acquired disorders of a color perception.

to be able:
1. To make examination of visual acuity with help of the tables for far.

2. To make examination of visual acuity with help of the tables for near.

3. To make examination of visual acuity is lower 0,1 with help of optotypes.

4. To make examination of light perception.

5. To make examination of color perception with help of the Rabkin’s polychromatic tables.

	Materials for independent preparation (interdisciplinary integration)
№


	Discipline
	To know
	To be able

	1
	2
	3
	4

	I.
	The previous disciplines

1. Physics.

2. Physiology
	1. A spectral distribution of visible light 

2. The physiological mechanism of the act of vision

	1. To examination of a spectral distribution of visible light 

2. To explain main mechanisms of the visual act 


	II.
	The following discipline: 

1. Neurology
	Pathological changes of  visual acuity and color perception in case of neurology diseases

	To examination of visual acuity and color perception 


	III.
	Interdiscipline integration
	1. The methods of examination of central vision
2. Pathological changes of central vision

	To examination of visual acuity and color perception 



The contents of the theme.
The visual acuity is a capability of the eye to see clearly and distinctly the objects, which are located at a minimal distance from each other. The angle formed by the lines drawn from the two furthermost points of the observed object and meeting at a retinal point of the eye is called the visual angle. The minimal visual angle, allowing separate perception of two points, characterizes the visual acuity of the examined eye.
The normal visual acuity which is equal to 1.0 - it is the ability of an eye to differentiate two points which have a visual angle of 1 minute. At present, visual acuity is not measured in the angle units, but in relative units.
The limit of the discriminating capability of an eye mainly depends on the anatomical sizes of the yellow spot (macula lutea) photoreceptors. Thus, the visual angle of 1 minute corresponds to the linear value of 0.004 mm on the retina, and this is equal to diameter of one cone.
To examine of visual acuity the special charts are used which consist of several rows of optotypes. As far as in 1862 Snellen offered to draw the optotypes in such a way so that a whole sign could be seen at the visual angle of 5 minutes, while the sign, details should be seen at an angle of 1 minute. In our country we are using the Golovin-Sivtsev's charts, Shevalyov's charts, and Orlova's chart for children. We rate the visual acuity using the formula: Y = d / D.
If the examined patient is not able to read the upper row of the signs in the chart, his visual acuity is below 0.1. In such case, the examination is performed using optotypes (Landolf s circles, rods), trying to determine the distance at which the patient is able to evaluate the signs correctly. Each meter of the distance corresponds to the visual acuity of 0.02.
If the optic media of the eye become opaque (cataract, corneal leukoma, vitreous body opacity) the form vision is absent. The patient has infinitely low vision (1/ ( ) In this case patient's photoperception is denned which can be correct or incorrect (1/ ( pr.certa, 1/ (  pr. incerta). If the patient cannot distinguish light from darkness, the eye is completely blind, it is said that his visus = 0.

The ability of the eye to differentiate colors has an important significance in various branches of man's activity.

A person with normal color perception is a normal trichromatic. Color perception dysfunction can be congenital and acquired. The abnormalities in trichromasy, such as protananomaly, deuteranomaly and tritananomaly, are insignificant dysfunctions. Dichromasy is the absence of perception of one colour: protanopia (when red color is not perceived), deuteranopia (when green colour is not perceived) and tritanopia (when blue color is not perceived). There may because of achromasia when a person does not discern colors at all.
Congenital dysfunction of colour perception is observed in 8-10 % of males end in 0.5 % of females, while the acquired ones are observed in diseases of the retina and optic nerve.

The control tasks on theme of practical class:

The functions of organ vision (visual acuity, visual field)

TESTS: 

1. Methods of examination of the peripheral vision

1. Ophthalmoscopy

2. Sciascopy

3. Perimetry

4. Biomicroscopy

5. Tonometry
2. How many neurons are there in the visual analyzer?

1. 2

2. 3

3. 4

4. 5

5. 1

3. Choose the name for the absence of perception of one of primary colors of a spectrum:
1. Deuteranomaly

2. Protanomaly

3. Tritanomaly

4. Dichromasia

5. Monochromasia

4. Choose the name for the abnormal red color perception :
1. Protanomaly.

2. Deuteranomaly.

3. Tritanomaly

4. Dichromasia.

5. Monochromasia.

5. What is the distance for examination of visual acuity for near?

1. 10 cm.



2. 13 cm.



3. 33 cm.



4.1 m.

5. 23 cm 

6. The visual acuity is calculated by the formula named as:

1. Newton.

2. Pascal.

3. Snellen

4. Donders

5. No formula is used for calculation.

7. The Snellen’s formula is:

1. Visus = d: D.

2. Visus = D: d.

3. Visus = 1: D.

4. Visus = 1: d.

5. Visus = d+D.

8. Choose a method of the visual acuity examination:
1. By a perimeter.

2. By a campimeter.

3. By the Shevaleva’s table 

4. By the Rabkin’s table 

5. By a refractometer.

9. Disorder of the dusk vision is called …

1. Hemeralopia

2. Hemeranopsia

3. Scotoma

4. Amaurosis

5. Trichromatopsia

10. The narrowest is visual field is for …

1. white colour

2. black colour

3. red colour

4. green colour

5. blue colour
11. What is the method of examination of color perception?

1. With help of the Snellen’s tables.

2. With help of Polak’s optotypes

3. Is not examination 

4. With the help of a synoptophore.

5. With the help of the polychromatic tables.

12. Choose a method of the visual acuity under 0,1examination:
1. With help of the perimeter.

2. With the help of Polak’s optotypes

3. Is not examination 

4. With the help of a synoptophore.

5. With the help of the polychromatic tables.

13. What is the distance for examination of visual acuity for far with help of Snellen’s chart?

1. 10 m.



2. 13 m.



3. 5 cm.



4. 1 m.

5. 23 m 

14. What anatomic area has the cones?

1. Peripheria of a retina.

2. Optic nerve disk.

3. Ora serrata

4. Macula lutea.

5. Vitreous body.

15. What is the name for visual acuity examination?

1. Perimetria.

2. Campimetria.

3. Ophtalmoscopia.

4. Visometry.

5. Biomicroscopia.

16. If the visual acuity is 0,02, from what distances the patient can see the optotypes?

1. 1 m.

2. 2 m.

3. 0,25 m.

4. 4 m.

5. 0,5 m.

17. The disorder of green color perception is called:

1. Chloropsia.

2. Deuteranomaly

3. Protanomaly

4. Tritanomaly

5. Dichromasia

18. How is the area of optic nerve defect called in perimetry?

1. Absolute, physiological, central scotoma

2. Absolute, physiological, paracentral scotoma 

3. Relative, physiological, central scotoma

4. Relative, physiological, paracentral scotoma

5. Absolute, pathological, paracentral scotoma

19. Narrowing of visual field on the nasal part occurs most often in:
1. Pigment degeneration of the retina

2. Retinal detachment

3. Glaucoma III

4. Retrobulbar neuritis

5. Choreoretinitis

20. Absolute central scotoma occurs most often in …

1. Glaucoma III

2. Macular rupture

3. Medial part of chiasm

4. Retinal detachment

5. Choreoretinitis

21. Which photoreceptors are for color perception?

1. Rods.

2. Cones.

3. Pigment epithelium.

4. Ganglion cells

5. Bipolar cells

22. What margins are normal for peripheral visual field to a white colour?

1. temple – 100°; nose – 60°;top - 60°; bottom - 80°.

2. temple -  85°, nose - 50°;top - 40°; bottom - 60°.

3. temple -  90°; nose – 50-55°;top - 50°; bottom - 70°.

4. temple - 110°;  nose - 65°; top - 60°; bottom - 75°.

5. temple - 120°; nose - 50°; top - 60°; bottom - 70°.

23. Binasal hemianopsia occurs in case of damage …

1. Left visual tract

2. Right visual tract

3. Medial part of chiasm

4. The whole chiasm

5. Lateral part of chiasm

24. What symptoms may point to of pituitary tumour?

1. Destruction in the area of the Turkish saddle

2. Bitemporal hemianopsia

3. Hypertensive-liquor syndrome

4. Vestibular disturbances

5. Autonomic dysfunctions

25. What is the aim of campimetry?

1. Determination of visual field in its central part

2. Determination of scotoma size

3. In glaucoma, myopsia, neuritis

4. Self-control

5. Diagnostic purpose

TASKS:
1. The patient has bilateral atrophy of the optic nerve. He can see by his right eye the optotypes at 2 m distant from chart, by his left eye - 1 m. What visual acuity does the patient have?

1. Vis OD = 0,02 and Vis OS = 0,01.

2. Vis OD = 0, 4 and Vis OS = 0, 2.

3. Vis OD = 0,04 and Vis OS = 0, 2.

4. Vis OD = 0, 4 and Vis OS = 0,02.

5. Vis OD = 0,04 and Vis OS = 0,02.

2. The patient can see the letters of the 1-th line of the Golovin-Sivtsev's table at 5 m distance from the table. What visual acuity does he have?

1. 0,7.

2. 1,0.

3. 0,5.

4.0,6.

5. 0,1

3. The patient has bilateral atrophy of the optic nerve. He can’t see any objects, but he can see and feel light. How can the visual field be examined?



1. Control methd.



2. Perimetry with object.



3. Perimetry with torch or candel.



4. Examination of visual field is impossible. 

4. The patient can see the letters of the 3-th line of the Golovin-Sivtsev's table at 5 m distance from the table. What visual acuity does he have?

1. 0,7.

2. 1,0.

3. 0,5.

4.0,3.

5. 0,1

5. The patient was examined by ophthalmologist. It was established the paracentral absolute negative scotoma in the temporal part of visual field of both eyes. Its size was about 2 degrees. What is the change of visual field?



1. Binasal hemianopsia.



2. Bitemporal hemianopsia.



3. Amaurosis.



4. Blind spot.



5. Yellow spot.

6. The patient has bilateral atrophy of the optic nerve. He can see by his right eye the optotypes at 2 m distant from chart, by his left eye - 1 m. What visual acuity does the patient have?

1. Vis OD = 0,02 and Vis OS = 0,01.

2. Vis OD = 0, 4 and Vis OS = 0, 2.

3. Vis OD = 0,04 and Vis OS = 0, 2.

4. Vis OD = 0, 4 and Vis OS = 0,02.

5. Vis OD = 0,04 and Vis OS = 0,02.

7. The patient was examined by ophthalmologist. It was established the paracentral absolut negative scotoma in the temporal part of visual field of both eyes. Its size was about 2 degrees. What is the change of visual field?



1. Binasal hemianopsia.



2. Bitemporal hemianopsia.



3. Amaurosis.



4. Blind spot.



5. Yellow spot.

8. The patient has bilateral atrophy of the optic nerve.. He can’t see any objects, but he can see and feel light. How can we examine the visual field in this patient?



1. Control methd.



2. Perimetry with object.



3. Perimetry with torch or candel.



4. Examination of visual field is impossible. 

9. The patient has bilateral atrophy of the optic nerve. He can see by his right eye the optotypes at 4 m distant from chart, by his left eye - 2 m. What visual acuity does the patient have?

1. Vis OD = 0,02 and Vis OS = 0,01.

2. Vis OD = 0, 8 and Vis OS = 0, 4.

3. Vis OD = 0,08 and Vis OS = 0, 04.

4. Vis OD = 0, 08 and Vis OS = 0,02.

5. Vis OD = 0,04 and Vis OS = 0,02.
10. The patient was examined by ophthalmologist. It was established the paracentral absolut negative scotoma in the temporal part of visual field of both eyes. Its size was about 2 degrees. What is the change of visual field?



1. Binasal hemianopsia.



2. Bitemporal hemianopsia.



3. Amaurosis.



4. Blind spot.



5. Yellow spot.

