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1. The theme of the practical class is “Refraction and accommodation of eye. STRABISMUS.  – 2 hours
2. Importance of the theme

The study of eye refraction is difficult to overestimate. The formation of clear image of the surrounding objects on the retina is one of the main conditions of normal vision. Far or near vision weakening which is promoted by refraction changes (refractive system of the eye) in different periods of life occurs practically in all people. Knowledge of the clinical refraction is necessary not only for an ophthalmologist but also for any physicians in order to make timely diagnosis, treatment and prophylaxis of pathological changes in the organism which are manifested by changes in the eye or begin  because of them, for example, general and obstetric condition in progressive myopia.
3. Aims of the class

3.1. General aims

       To get acquainted to modern notions of eye refraction, to learn how to determine refraction state, to administer correction of the simple kinds of its anomalies with the glasses, to perform prevention and treatment of its complications.
3.2. Educational aims:

       To get acquainted with contribution of our scientists to development of the study of eye refraction. To be able to explain to the patients the necessity of timely correction of eye refraction.

3.3. Specific aims:
         To know:

         1) Anatomic and physiological peculiarities of the refractive media of the eye

         2) Kinds of clinical refraction, astigmatism, anisometropia, methods of their determination, clinical characteristic and principles of the grass correction.

         3) Modern methods of correction and treatment of the main kinds of clinical refraction and its combinations.

         4) The clinical course, complications, diagnostics, treatment and prophylaxis of progressive myopia.

         5) Peculiarities of the determination and correction of refraction anomalies in children.  

3.4. On the basis of the theoretical knowledge on the theme:

         To be able:

         1)  To establish the kind and capacity of the eye glasses of the patient by the method of neutralization with the help of a set of corrective glasses.

         2) To establish the kind and degree of clinical refraction with the help of a set of corrective lens.

         3) To administer and write out a prescription for the eyeglasses in spherical ametropia.

         4) To suspect and reveal acute complications of progressive myopia and give therapeutic and organization recommendations.

         4. Material of independent work before the practical class (interdiscipline integration)

	            Discipline 
	             To know
	To be able

	1. Previous

        1. Anatomy

 2. Physiology  

 3. Physics         
	Structure of the optic media of the eye and its membranes

Functions of the optic media of the eye

Elements of geometrical optics of the eye
	To describe the peculiarities of the structure

To explain their functional differences

To determine physiological refraction and lens action

	2.Following disciplines

        1. Pediatrics

        2. Obstetrics

        3. Surgery
	Diseases combined with refraction anomalies

Peculiarities of delivery course in refraction anomaly

Modern methods of laser microsurgery
	To explain peculiarities

To tell the peculiarities

	3.Intradiscipline intergration

1. Anatomy

2.Methods of examination

3. Management
	Clinical anatomy of the eye

Methods of the  eye examination

Plan of eye examination of the patient
	To explain the patient’s complaints

To examine the patient’s eye

To find the cause of vision weakening and administer treatment


5. Contents of the class 

      Refraction (physical) and other optic properties of the transparent eye media and their influence on the visual analyzer are studied by physiological optics. Ophthalmologic optics study refraction and other optic properties of the corrective methods and devices (eyeglasses, contact intraocular lens); and clinical effects of their use. Refraction is a refractive capacity of any optic system letting in the light; it is measured in diopters (D) and depends on:

      1) Coefficients of refractive media;

      2) Radii of the surface curvature;

      3) Distance between the surfaces.

The schematic eye of Gulschtrand is a mathematical model of the normal eye used for optic calculations (i.e. real measurements are difficult) with average values of the optic constants of the main refractive media:

       1) Indices of refraction (n) – of the cornea 1.37; lens -1.38; aqueous humor and vitreous body -1.33.

       2) Radii of the curvature (r) - of the cornea -7.8 mm; anterior surface of the lens -10 mm; posterior surface -6 mm.

       3) Thickness of the cornea is 0.5 mm, depth of the anterior chamber is 3 mm, and thickness of the lens is 3.6 mm.

On the whole physical refraction of the eye is 58, 64 D and axis length is 24 mm. Refraction of the cornea and lens is 43 and 19D correspondingly.

       The reduced eye of Verbitsky is a simple model of the schematic eye, convenient for calculations, having one refraction surface – the cornea (r=6.8 mm) and one refraction medium (n=1.4), refraction of 58.8 D and length of 23.4 mm. his model has only one principal and one nodal points and two principal foci – anterior and posterior. The real eyes differ from the schematic eye not only by greater variability of the indices but also by presence of optic errors of the optic media (physiological astigmatism) which is compensated by optic (presence of focal area) and sensor mechanisms.

     Clinical refraction is correlation of the refraction capacity of the eye and length of its axis (it is also measured in diopters). It means that not only physical refraction is important but also a position of the main focus with reference to the retina; it determines the quality of vision characterized by far visual point (punctum remotum PR – the farthest visual point in accommodation at rest). Thus, the “axial factor” associated with eye growth becomes the leading one in the process of refractogenesis and development of axial ametropia (absence of proportionality). The eye size in a newborn is small and its normal refraction is weak – hypermetropia. When the child is growing the size of the eyeball increases, then refraction becomes proportional – emmetropic. But in some congenital and pathological conditions (dystrophy, intoxication) the fibrous membrane (sclera) becomes weakened, it is stretched (it is promoted by overloading of the accommodation apparatus) and results in a considerable lengthening of the axis that is accompanied by development of severe refraction – myopia which is considered progressive in worsening by 1 D a year and requires special treatment because of severe complications that may result in blindness.

       Methods of determination of clinical refraction are divided into subjective based on the choosing corrective glass (kind and capacity of which give the best vision and reveal the kind and degree of refraction anomaly but it should be taken into consideration that in hypermetropia it is the maximal glass among several ones and in myopia it is a minimal glass); and objective, i.e. scianoscopy ( shadow test) and refractometry (with the help of modern semiautomatic devices). The peculiarities of refraction determination in children are they should be obligatory made in conditions of cycloplegia- paralysis of accommodation (0.5-1% atropine sulfas twice a day for 3-4 days).

        Correction of ametropia is a main method of treatment and prophylaxis of complications especially in signs of decompensation (asthenopia, accommodation spasm, etc). The ways of correction are divided into optic and surgical. The methods of optic correction are spherical eyeglasses, contact lens, special glasses and spectacles for correction of astigmatism (cylindrical) and anisometropia (iseiconic). The surgical methods are modern refraction operations (keratomy, keratoplasty, and extraction of the transparent lens and implantation of intraocular lens (IOL), laser operations).

        The main principle of determination of eyeglasses for far vision in spherical ametropia is the correspondence of the glass capacity to the value of clinical refraction (only in children with hypermetropia are eyeglasses are 1 D less that the degree of hypermetropia, as it is determined in the conditions of cycloplegia). Though in myopia, especially in progressive one, it is also undesirable to give complete correction of ametropia.

           To prevent progress and development of complications it is necessary to make earlier and more active detection of children with refraction anomalies, their registration and treatment. The methods of functional training and conservative treatment are widely used at this age. When there is no effect, especially in progressive myopia, it is recommended to perform sclera fixation operations.

6. Materials of the methodological provision of the class

6.1. Tasks for self-control with standard answers

A. TESTS:

( Refraction in children is determined in:

          A. Maximal tension of accommodation

          B. Cycloplegia

          C. both

          D. neither this not that  

( Astigmatism is …

          A. Different refraction in both eyes

          B. Different physical refraction of the optic media of the eye

          C. Combination of similar kinds of refraction in both eyes

          D. Combination of different kinds of refraction in one eye

( Complications of the progressive myopia are …

          A. Detachment of the retina

          B. Dystrophy of the cornea

          C. Hemorrhage in the retina, dystrophy of the retina

          D. Accommodation spasm

Answers: (-B, (- B, D

B. TASKS

( The examined patient has emmetropic refraction. Does he need eyeglasses for far vision?

( The examined patient has myopia of 2.0 D, far visual point is at 50 cm. What eyeglasses does he need for far vision?

Answers: ( he goes not need eyeglasses, ( (-) 2 D.

6.2. Information necessary for consolidation of initial knowledge can be found:


Basic literature:
1. Nema H.V. Textbook of ophthalmology / H.V. Nema / Jaypee Highlights Medical Publishers Inc. – 2012. – 670 p.

2. Ophthalmology: textbook / O. P. Vitovska, P. A. Bezditko, I. M. Bezkorovayna et al.;   edited by O. P. Vitovska. - Kyiv: AUS Medicine Publishing, 2017. - 648 p. ISBN 978-617-505-598-4

3. Atlas of Glaucoma. Second edition: textbook / Neil T. Choplin, Diane C. Lundy. - Informa healthcare, United Kingdom, 2007. -364 p. ISBN-10: 1841845183.

4. Common Eye Diseases and their Management: textbook / N. R. Galloway, W.M.K. Amoaku, P. H. Galloway and A. C. Browning; -Springer - Verlag London Limited, 2006. – 208 р. ISBN 1-85233-050-32.

Additional: 

1.Khurana A.K. Comprehensive Ophthalmology / A.K. Khurana // New Age International. – 2012. – 648 p.
2. Eye Diseases. Course of lectures: textbook / G. E. Venger, A. M. Soldatova, L. V. Venger; edited by V. M.Zaporozhan. - Odessa: Odessa Medical University, 2005. – 157p.
3.  Ophthalmology at a Glance: textbook / JANE OLVER, LORRAINE CASSIDY; -  by Blackwell Science Ltd a Blackwell Publishing company, USA, 2005. -113 p. ISBN-10: 0-632-06473-0.

4. Ophthalmology: textbook. / Gerhard K. Lang, edited by J. Amann, O. Gareis, Gabriele E. Lang, Doris Recker, C.W. Spraul, P. Wagner. - Thieme Stuttgart. New York, 2000. - 604 p. ISBN 0-86577-936-8.
5. EYE Atlas. Online Atlas of Ophthalmology. / All rights Reserved, Oculisti Online. Copyright 2001. -408 p.

6. ABC of Eyes, Fourth Edition: textbook / P. T. Khaw, P. Shah, A. R. Elkington. - by BMJ Publishing Group Ltd, BMA House, Tavistock Square, London, 2005. - 97 p. ISBN 0 7279 1659
6.3 Oriented chart on individual work with literature sources

	               Main tasks
	                 Instructions
	  Answers

	To study:

1) Elements of physical eye refraction

2) Kinds of clinical refraction

3) Kinds of eyeglasses correction of ametropia

4) Modern methods of correction of refraction anomalies

5) Possible complications of progressive myopia
	Discuss the main peculiarities of the schematic eye

Characterize three main kinds of refraction, methods of their determination, clinical peculiarities

Write down kinds of lens used for correction of myopia, hypermetropia and astigmatism

Discuss the main kinds of optic methods of correction

Discuss refractogenesis of the eye and etiopathogenesis of myopia
	P. 37-39

P. 40-43

P. 40-43

P. 38-45

P. 38-39


7. Material for self-control of quality of preparation

     A. Questions for self-control

     1. What is clinical refraction?

     2. What are kinds of refraction?

     3. What is the farthest point of clear vision?

     4. How is eye refraction determined?

     5. What glasses are necessary in myopia and hypermetropia?

    B. Tests for self-control

( Is there lens in the schematic eye of Gulschtrand?

            a) yes

            b) no

(  Hypermetropia is refraction:

             a) severe

             b) mild

             c) adequate

             d) inadequate

             e) physical

             f) clinical

             g) requires correction

             h) does not require correction

Answers: 1.a

                2.b,d,f,g

C. Tasks for self-control with answers

    ( The patient has myopia 2.0 D. Where is the farthest point of clear vision? 

   ( A 5-year-old child has nearsightedness 3.0 D. What eyeglasses should be?

Answers: 1. 50 cm from the eye

                2. + 2.0 D

8. Material for individual work in the class-room

8.1. Enumeration of educational practical tasks that should be made during the practical (laboratory) class:

       ( determination of the kind and capacity of the eyeglasses of the patient.

       ( determination of the kind and degree of clinical refraction
9. Tasks for educational research of the students

9.1 To determine kind and capacity of the eyeglass of the patient by the method of neutralization. To determine the kind of glass it is necessary to take the patient’s eyeglasses and put each glass before your eye moving it vertically and horizontally. Displacement of objects seen through it in the same direction with the lens points out concave (-) glass, and displacement in the opposite direction – convex (+) glass. Glass capacity is determined by applying and pressing carefully any lens of the opposite mark from the set and having placed them before the eye combine them again vertically and horizontally. Then we find the glass from the set when there is no object displacement at the same or opposite side in gazing through the two combined lens.

9.2. To determine kind and degree of clinical refraction. The patient with reduced vision should be determined the visual acuity at first. Then place weak convex or concave (+0.5 D & -0.5 D) glass before each eye one by one. Determine which of them improves vision bearing in mind that it is necessary to increase lens capacity in reduced vision until we find the necessary one. It characterizes the kind of refraction. Then we find in the set of lens of this mark that lens that increases the visual acuity maximally. It characterizes the degree of clinical refraction. In order to decrease the accommodation influence we should remember that we choose the glass of lesser capacity in myopia and greater capacity in hypermetropia which gives maximal vision and is well tolerated by patients. When vision is not increased to the norm, we may assume astigmatism or other causes of its reduction. And we should remember that this method is subjective and depends on the patient’s psychology.f them improves vision bearing in mind that it is necessary to  me or opposite side in gazing through the two c
10. Material for self-control of the gained knowledge, skills and habits.

          ( A 50-year-old patient complains of failing of sight in the right eye. On examination VIS OD=0.5; VIS OS=1.0. The far visual  point is ad infinitum. What refraction is it?

          +  a) emmetropia

            b) myopia

            c) hypermetropia

           d) ametropia

           e) astigmatism

          ( A 20-year-old patient was found stable reduction of the visual acuity. What eyeglasses will be necessary if the far visual  point is ad infinitum, and the near one is at 10 cm from the eye?

           a) with dispersing lens

           b) with focising lens

           c) with cylindrical lens

           d) iseiconic lens

           +e) telescopic lens

          ( A 7-year-old pupil has complaints on poor vision; the far visual point is at 20 cm from the eye. Scianoscopy against the background of cycloplegia revealed myopic refraction (-4.5 D). What correction will you advise?

           a) eyeglasses H-4.5 D

           b) eyeglasses +5.0 D

          + c) eyeglasses  -4.5 D

           d) eyeglasses -5.0 D

           e) refraction operation 

          ( A woman aged 20 with myopia developed a sensation of the cover upwards immediately after the delivery and limited visual field upwards, near the fixation point. For the last 1.5-2 years refraction in both eyes sharply reduced from – 5 to -6.5 D. What complication developed?

          a) neuritis of the optic nerve

          b) uveitis

          c) glaucoma

          +d) retinal detachment

          e) cataract 

         ( A 5-year-old boy with asthenopic complaints was revealed to have hypermetropia 5.0 D, chronic blepharoconjunctivitis, amblyopia. What correction means will you advise?

          + a) eyeglasses for constant use

           b) training eyeglasses

           c) eyeglasses for near vision

           d) contact lens

           e) refraction operation

           ( An 8-year-old pupil has increased asthenopic complaints during classes, headache, and redness of the eyes. Vis OU = 0.6. Attempts to correct with (+) or (-) spherical lens failed. The anterior part, optic media are normal. What is the possible cause?

            a) myopia

            b) hypermetropia

            c) cataract

            d) conjunctivitis

          +  e) astigmatism

            ( A 30-year-old patient has blurring vision periodically in both eyes, asthenopic complaints during reading. Vis OU = 1.0. The anterior part, media and eye fundus are normal. Sciascopically there was revealed hypermetropia 2.0 D. Does the patient need eyeglasses?

              a) he does nor need them

             + b) convex sph. +2.0 D

              c) concave sph. -2.0 D

              d) convex sph. +3.0 D

              e) concave sph. -3.0 D

             ( After cataract removal a 80-year-old patient has Vis 0.1 cc + 10.0 =0.8 in the right eye. Vis -0.6 without correction is in the left eye. What correction means will you advise?

              a) OD + 10.0 D; OS planum

              b) both glasses +10.0 OD

              c) he does need eyeglasses

              d) cylindrical lens

             + e) iseiconic lens

             ( A patient aged 16 referred to the doctor with complaints on itching of the eyelid edges, yellow crusts near the external edge. During examination Vis OD/OS = 0.3 cc sph +1.5 = 1.0. He never wore eyeglasses. The eyelid edges are hyperemic, yellow crusts on the external edge which are easily removed in lubrication them with vaseline oil leaving hyperemic skin. What are the prophylactic measures of blepharitis?

            + a) to wear glasses

             b) antibiotics per os

             c) lubrication of the eyelid edges with 1% solution of brilliant green

             d) local application of ointments with antibiotics

             e) dacriocystorinostomy

             (( A patient aged 20 should be determined clinical refraction by the objective method. What is the better method to do it?

              a) with the help of nistagmapparatus

              b) with the help of dioptrimeter

              c) with the help of ophthalmoscopy

              d) with the help of sciascopy

              e) with the help of biomicroscopy

11.  Tasks for educational research work of the students

      ( Management of the patient with refraction anomaly.

      ( To make a report “New opportunities for vision correction in refraction anomalies”

       Tasks for research work of the students
       To make analysis of refraction anomalies in the students of the educational group, in the students of the educational year.
12. The theme of the next class “Diseases of eyelids, lacrimal apparatus, orbit and conjunctiva.”

