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1. The theme of the practical class is “Lens pathology” – 2 hours

2. Importance of the theme

        Cataract is one of the most common diseases of the eye in adults and children and one of the main causes of curable blindness. Thanks to intensive development of surgical methods of its treatment, considerable progress in development of modern technologies of surgery and devices of intraocular and other kinds of correction have been achieved by ophthalmologic centres of Kiev and Odessa for the last decades. They are most available for patients.

         A physician of any specialty should be able to diagnose cataract, administer necessary aid and treatment and timely solve the issue of surgery.
3. Aims of the class

3.1. General aims

      - To get acquainted with modern state of the problem of cataract;

      - To learn to reveal pathology of the lens;

      - Timely and correctly direct patients for treatment;

      - To know modern methods of treatment of lens diseases and correction of aphakia
3.2. Educational aims:

       - To get acquainted with a contribution of our country scientists to the study and solution of problems of cataract;

       -  To be able to explain patients the necessity of correct behaviour in cataract.

3.3. Specific aims:

         To know:

         1) Anatomical-physiological peculiarities of the lens and its age changes.

         2) Methods of the lens examination.

         3) Classification of the congenital, acquired and secondary cataracts, malformations, peculiarities of the clinical course, diagnosis, treatment and prophylaxis of the lens diseases.

         4) Modern methods of aphakia correction.

3.4. On the basis of the theoretical knowledge on the theme:
         To be able:

         1) To examine presence, position and state of the lens by techniques of lateral illumination and in passing light.

         2) To diagnose cataract, its kinds and stages of age cataract.

         3) To diagnose artiphakia.

         4) To diagnose aphakia and prescribe the eyeglasses.

         5) To make differential diagnosis of cataract with corneal opacity, clouding of the aqueous humor, haziness of the vitreous body

         6) To diagnose swollen cataract and give urgent therapeutic organization recommendations

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

	            Discipline 
	             To know
	To be able

	1. Previous

        1. Anatomy

        2. Histology

        3. Physiology          
	Structure of the optic media of the eye 

Histologic structure and embryology of the lens

Functions of the lens, accommodation process
	To describe the peculiarities of the structure 

Name and draw peculiarities of the structure

Explain the mechanism of accommodation

	2.Following disciplines

        1. Pediatrics

        2. Therapy

        3. Surgery
	Diseases associated with congenital pathology of the lens

Diseases that result in pathology of the  lens and vitreous body 

Modern methods of microsurgery
	To name diseases

To name diseases

To tell about peculiarities



	3.Intradiscipline intergration

1. Anatomy

2.Methods of examination

3. Management
	Clinical anatomy of the eye

Methods of the eye examination

Plan of examination of a patient
	To explain patient’s complaints

To examine the patient

To make a diagnosis and administer treatment


5. Contents of the theme

       Lens pathology is mainly associated with its opacity, displacement and absence. Lens anomaly (lentoconus, spherophakia, which is often combined with microphakia, sectoral atrophy or aphakia) occur rarely.

       Cataract is any opacity of the lens or its bursa but not always opacity has a clinical significance, as only progressive or centrally located (in the optic zone) opacities influence visual functions. A complete classification of cataracts is very difficult because of polyetiology, variability and polymorphism of the lens changes which alters its main qualities in affections (transparency, refraction and elasticity). It is an easy target for many external and internal factors due to the structure peculiarities, nutrition, growth and aging of the lens, its selective sensitivity to electromagnetic radiation, ultraviolet rays, and radio sensitivity. Cataracts are divided into congenital and acquired due to different cataractogenesis, clinical course and treatment tactics.

          Congenital cataracts do not progress but opacity in the optic zone that reduces visual acuity significantly or completely results in functional underdevelopment of the visual apparatus (amblyopia) even when the opaque lens is extracted (cataract extraction) at 3-5 years old. However, modern techniques of extracapsular extraction of cataract (EEC) with implantation of the intraocular lens (IOL) allows to perform it even at the breastfeeding age. Optic iridectomy which was used before (in the zonular layered cataract) as the safest is substituted for more radical, i.e. extraction.

          Acquired cataracts are associated with progressive destruction and spreading of opacity over the whole lens. Four clinical stages are distinguished in the group of most common – age cataract:

I - initial (with high visual acuity, clinoid-like opacities or phacomyopization).

II-  immature (vision is below 0.1, ophthalmoscopy is difficult, the pupil is of grayish colour with a wide shadow from the iris, as the lens is semitransparent and sometimes it may even swell).

III- mature (absence of the formed vision and impossibility of ophthalmoscopy in combination with the gray pupil and narrow shadow from the iris).

IV- overmature(deepened anterior chamber, appearance of dull reflex on the eye fundus and even formed vision due to synchysis of the lens).

         Each stage has its own peculiarities: it is possible to distinguish cataract varieties with different pathogenesis – cortical, nuclear and subcapsular in the initial stage. Immature and overmature cataracts may be complicated by secondary glaucoma – phacomorphic (II stage) and phacolytic (IV stage).

         The conservative methods of treatment (vitamins, microelements, aminoacids, enzymes, etc) are only relatively effective in the initial stage. The main method of treatment is surgical so far, i.e. EEC with preservation of the posterior lens capsule (the same as in the children’s age) as the most physiological and safe compared with intracapsular extraction (removal of the lens with the capsular sac) which was widely used earlier in removal of age cataract thanks to its successful variety – cryoextraction. At present the intracapsular methods are used only for removal of the displaced lens (dislocation, subdislocation). 

         Opacity of the posterior capsule developing sometimes after EEC (secondary cataract) is easily eliminated by methods of laser surgery (laser discission).
         Now the most common method is sparing (through small incisions) semiautomatized technique of EEC – phacoemulsification.

         Aphakia (absence of the lens) requires correction due to low visual acuity (as refraction is hypermetropic). Modern microsurgery and high technologies of material studies allowed to make IOL implantation the main means of correction.

         Artiphakial eye (with IOL) differs from aphakial one by high visual acuity and biomicroscopic changes but sometimes it differs from the phakial (healthy) eye externally by absence of accommodation though there are already devised accommodation IOL.

        Complicated cataracts develop against the background or as a result of some eye disease (uveitis, glaucoma, myopia of high degree, pigmental degeneration of the retina and detachment of the retina). Treatment and especially prophylaxis are directed at elimination of the causes.

        Traumatic cataracts arise as complications in the penetrating wounds, intraocular foreign bodies, eye contusions. A considerable damage of the lens requires its immediate removal due to threat of phacogenic inflammation because of high antigenic activity of the lens proteins.  

        Radiation cataract arises as a feedback to a radiation trauma when exposed to radiation (X-ray, gamma-, neutron, infrared, etc) due to presence of growth area and reproduction of the lens epithelium.

        Cataracts in general diseases and intoxication occur more frequently in diabetes, tetany, myotonic dystrophy, sclerodermia, eczema. Chemical (naphthalene, trinitrotolyol, nitric dyes, etc) and pharmacological (sulfanilamides) intoxication also impair metabolism in the lens.

        Displacements of the lens are more often of traumatic genesis – dislocation and subdislocation (with displacement forward or backward) which are frequently complicated by secondary glaucoma and require its removal.

        Ectopia is its displacement that occurs due to hypoplasia of the ligament Cynni fibers, for example, arachnodactylia – familial hereditary syndrome of Marphan when the lens are displaced upward and backward up to their complete dislocation which may be complicated by secondary glaucoma or Marchesani syndrome, the opposite syndrome combining microspherophakia and bradydactylia. It is also complicated with myopia and secondary glaucoma as the lens are also easily displaced but forward and cause a pupillar block resulting in glaucoma. The treatment is surgical.

    6. Materials of the methodological provision of the class

6.1. Tasks for self-control of the initial level of knowledge and skills/

A. TESTS

1.  The lens is formed from…

        a) exoderma

        b) endoderma

        c) mesoderma

        d) mesenchyma

        e) neuroectoderma

2. Methods of aphakia correction:

        a) positive lens

        b) contact lens

        c) artificial lens

        d) cylindrical lens

3. Aphakia is accompanied by…

        a) hypermetropia

        b) myopia

        c) iridodonesis

        d) iridodialysis

Answers: 1 a; 2 a,b,c; 3 a,c.

B. TASKS: 

1. A 6-month baby does not react to toys. On examination of the anterior part of the eye there are no the pupil reactions, but pupils are gray and after their dilatation there is no red reflex on the eye fundus. IOP is normal. What is a diagnosis and treatment? 

2. A 50-year-old patient has no object vision in the left eye which has been disappearing for three years. On examination in the passing light there were seen tender sagittal opacities in the right eye. Acuity of vision is 1.0. Only light sensation remained in the left eye. The pupil is gray and there is no red reflex on the eye fundus. What is a diagnosis and treatment?

Answers:

1. Congenital total cataract. It is necessary to extract it and IOL implantation.

2. The right eye requires conservative therapy of initial cataract, the left eye requires extraction of mature cataract with IOL implantation.

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  LEARN
	          TO   SPECIFY
	

	   1.
	Anatomy and physiology of the lens
	The main properties and functions of the lens
	

	   2. 
	Anomalies of the position and development of the lens
	Kinds of changes of the lens position, malformations. Name complications.
	

	   3.
	Classification and clinical course of cataracts
	The main symptoms of cataracts, classification
	

	   4.
	Methods of treatment of cataracts
	Principles of conservative and surgical treatment in adults and children
	

	   5. 
	Aphakia
	Symptoms of aphakia, methods of its correction, signs of aphakia
	


7. Material for self-control of quality of preparation

     A. Questions for self-control

     1. What are the methods of the lens examination?

     2. What are the lens pathologies?

     3. What are the causes of the acquired cataracts?

     4. What is the classification of cataracts?

     5. What are modern surgical methods of cataract treatment?

    B. Tests for self-control

( Name the methods of the lens examination:
         a) general examination

           b) lateral focal illumination

           c) biomicroscopy

           d) tonography

           e) investigation in the passing light

           f) ophthalmoscopy

( Name the stages of age cataract:

a) initial

b) developed

c) terminal

d) immature

e) developed too far

f) mature

g) overmature

Answers:

1 b,c,e; 2 a,d,f,g

C. Tasks for self-control 

    ( A 55-year-old woman began to develop reduction of visual acuity in a year after cataract extraction; a gray film appeared in the area of the pupil. What is a diagnosis and treatment?

   (  A patient aged 72 with age cataract had sharp reduction of vision from 0.5 to 0.04 in the right eye, the pupil became gray, the anterior chamber was shallow and IOP was 30 mm Hg. The initial cataract was in the left eye. What is a diagnosis and treatment?

Answers:

1. Secondary cataract. Laser discission is necessary.

2. Swelling immature cataract of the right eye. Cataract extraction is necessary.

8. Material for individual work in the class-room

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

         1. Determination of the lens condition.

         2. Diagnosis of age cataract.

         3. Differential diagnosis of cataract.

         4. Diagnosis of aphakia.

 9. Instructive methods for mastering practical skills: 
9.1. Determine the lens condition.

While examining the patient in passing light, pay attention to the fact that the pupil becomes red in transparent optic media. In opacity there are dark strips or spots against the background of red light.

9.2. Diagnose age cataract

Examine the patient in passing light and lateral focal illumination paying attention to the fact that in initial cataract the area of red light prevails ever the area of opacity and its brightness is high. In immature cataract light brightness is low, the pupil is gray and iris shadow is wide. When this cataract swells, the anterior chamber becomes shallow and intraocular pressure increases. In mature cataract it is impossible to see the reflex, the pupil is white and iris shadow is narrow. In overmature cataract the anterior chamber is deep, the pupil is grayish and there is iridodonesis.

9.3. Differential diagnosis of cataract (with haziness of the vitreous body, opacity of the cornea and aqueous humor)

While examining a patient in passing light, ask him to gaze in some side paying attention that cloudings of the lens are firmly fixed and shift simultaneously with the eye; haziness of the vitreous body is polymorphic and are not strictly connected with the eye movement. To differentiate cataract with changes of the cornea and anterior chamber humor it is necessary to examine the patient by lateral focal illumination.

9.4. Diagnose aphakia
While examining a patient according to the plan of the eye fundus examination, pay attention to characteristic symptoms of aphakia (low acuity of vision, hypermetropia of high degree, deep anterior chamber, iridodonesis, biomicroscopic peculiarities) and artiphakia (deep anterior chamber, biomicroscopic peculiarities, absence of accommodation).

10. Material for self-control of the gained knowledge, skills and habits.

10.1. Tests of different levels

          ( A 5-month-old baby had no reaction to the objects, their shift. During examination there was revealed grayish colour of the pupils, but reaction to light (direct and concomitant) is alive. In passing light with a wide pupil there is no reflex on the eye fundus. IOP = 18 mm Hg. What is your diagnosis?

                    A. Congenital glaucoma

                   + B. Congenital cataract

                    C. Retinoblastoma

                    D. Congenital myopia

                    E. Retrolental fibroplasia
          ( A 10-year-old child developed photophobia, lacrimation, and blepharospam of the left eye after a severe blow with baggage rubber 3 days ago. The symptoms disappeared but vision acuity in this eye reduced. On examination: VOD = 1.0, the eye is quiet, Vos ~0.05 cc +11.0=0.5. Visual field is normal, the anterior chamber is deep, iridodonesis, and reflex of the eye fundus is dim. IOP = 28.0 mm Hg. What is your tactics for the near future?

                      A. Iseiconic eyeglasses

                      B. Contact correction

                    +  C. Anti-inflammatory and resorption therapy

                      D. Antiglaucoma operation

                      E. Extraction of the luxated lens

          ( The patient N., aged 56, complains of loss of formed vision in both eyes for the last months. Vision has been reducing  gradually for 2-3 years, she did not consult a doctor. On examination: Vis OU = pr, certae. The eyes are quiet, the cornea is transparent, the anterior chamber is of the moderate depth, and the humor is transparent. The pupil is of grayish colour, 3-5 mm in diameter, does not react to light, there is no iris shadow. In passing light the eye fundus reflex is absent, IOP is normal. What are your recommendations?

                        A. Conservative treatment

                        B. Antiglaucoma operation

                        C. Extracapsular extraction of cataract

                        D. Intracapsular extraction of cataract 

                       + E. Extracapsular extraction cataract with IOL implantation

          ( The patient K., aged 60, complains of sharp reduction of vision in the right eye which developed 3-4 days ago. Vision has been reducing gradually in both eyes for 1-2 years but the process was faster in the right eye. On examination: VOD =0.04, is not corrected, the anterior chamber is rather shallow, the pupil is grayish, the lens is semitransparent, the eye fundus reflex is dim. IOP =30.0 mm Hg, VOS =0.5, is not corrected. The pupil is black, two dark lancet-shaped strips against the background of red reflex of the eye fundus. What is your diagnosis? 

                        A. OU-aquired cataract

                        B. OD-age cataract, OS- congenital cataract

                       + C. OD-swelling immature cataract, OS-initial age cataract

                        D. OD-complicated cataract, OS –age nuclear cataract

                        E. OD-glaucoma, OS-age initial cataract

           ( A driver aged 55 came with complaints on difficulties in driving, impossibility to use eyeglasses. He underwent extracapsular extraction of cataract in the right eye 5 years ago. VOD =0.09 cc + 12.0=0.9. VOS =0.8, is not corrected.

Name the most optimal modern correction device for restoration of binocular vision.

                         A. Iseiconic eyeglasses

                         B. Contact lens

                        + C. Intraocular lens

                         D. refraction operations

                         E. Stenopeic eyeglasses “Laser-vision”

           ( On examination a recruit with complaints on poor vision was revealed to have: VOU=1.0, does not read the table in the near, but reads print №1 (equal to 1.0) with correction +3.0. On external examination of the eye: the eyes are quite, the anterior chamber is deep, the pupils are mobile, round, of black colour. In passing light the reflexes are pink. IOP =20.0 mm Hg. In childhood he had bad sight which was restored after the operation, but he read only in eyeglasses. What is your diagnosis?

                       A. Congenital cataract

                       B. Aphakia

                      + C. Artiphakia

                       D. Presbiopia

                       E. Hypermetropia

            ( The patient L., aged 55, underwent extracapsular extraction of cataract in the right eye a year ago. She saw with correction +10.0 D=1.0. Now the maximal vision with correction=0.3.Visual field is normal. The pupil is of regular form, mobile, of slightly grayish colour. During biomicroscopy there was found a gray thin film in the pupil area behind the iris. The eye fundus reflex is dim. OS is reduced in size, microphthalmia. What is your diagnosis?

                        A. Congenital cataract

                        B. Age cataract

                        C. Complicated cataract

                     +   D. Secondary cataract

                        E. Artiphakia

             ( The patient A., aged 55, complains of sharp reduction of the formed vision in both eyes. Two years ago he referred to the polyclinic and was made a diagnosis of age cataract and recommended vitamin drops. On examination: VOU=0.08, is not corrected; visual field is preserved only laterally. The eyes are quiet, the anterior chamber of middle depth, the pupils are of grayish colour, reaction to light is sharply weakened, the eye fundus reflex is dim. The eye fundus: a grayish disc of the optic nerve with excavation is seen. IOP=30.0 mm Hg. What is the main cause of sight loss in this patient?

                         A. Age cataract

                         B. Complicated cataract

                         C. Close-angle glaucoma

                       +  D. Open-angle glaucoma

                         E. Secondary glaucoma

             ( Parents noted a gray colour of the pupils in their baby of 3 month having a congenital toxoplasmosis in the history. Objectively: the position of the eyeballs is correct, their mobility is not limited, the lens of the right eye is diffusely dim, the eye fundus reflex was not detected, and the eye fundus of the left eye has no pathology. What should be done to prevent secondary squint?

                     +  A. To remove congenital cataract of the right eye at the early age and make correction of aphakia

                      B. To give a course of resorption therapy

                      C. To give a course of pleoptic therapy

                      D. To give medicinal therapy of congenital toxoplasmosis

                      E. To give a course of orthoptic therapy

             (( A driver aged 74 complains of gradual reduction of vision in the right eye for 5 years. On examination: Vis OD=0.01, is not corrected. The pupil is round, in lateral illumination the pupil area is of pale-gray colour. The details of the eye fundus cannot be seen by ophthalmoscopy. Vis OS =0.8, is not corrected. What are your recommendations?

                      + A. Extraction of cataract with IOL implantation

                        B. Keratoplasty

                        C. Vitrectomy

                        D. Laser surgery of secondary cataract

                        E. Cataract extraction

11. The theme of the next class “Glaucoma”

