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ABSTRACT

Myopia is one of the most prevalent disorders of the eye. High myopia is associated with comorbidities that increase risks of severe and irreversible
loss of vision, such as retinal detachment, subretinal neovascularization, dense cataract, and glaucoma. Myopia, commonly referred to as
shortsightedness, is a common cause of visual disability throughout the world. The World Health Organization has grouped myopia and
uncorrected refractive error with cataract, macular degeneration, infectious disease, and vitamin A deficiency among the leading causes of

blindness and vision impairment in the world. 1
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INTRODUCTION:

High myopia is characterized by axial length elongation, and
consequent stretching of the posterior eye wall causes various specific
complications including cataract, chorioretinal atrophy, and macular
hole with or without retinal detachment, myopic foveoschisis, or optic
nerve head changes. Most of these complications are vision
threatening and often lead to irreversible retinal photoreceptor
damage, and thus, central visual loss. People with myopia can be
classified in two groups, those with low to modest degrees of myopia
(referred to as “simple” or “school”’myopia, 0 to - 6 dioptres) and those
with high or pathological myopia (greater than - 6 dioptres). Simple
myopia can be corrected with spectacles or contact lenses, whereas
“high” (pathological) myopia is often associated with potentially
blinding conditions such as retinal detachment, macular degeneration,
and glaucoma (fig 1).

Incidence: The incidence of high myopia varies among ethnicity, race,
and country, but with a higher incidence in Asian countries. It ranges
from 2% in White Americans2 to 2.6% in China3 and 5.5% in Japan.4
The incidence of myopia is seemingly increasing,5 and it is one of the
major causes of blindness, especially in Europe and East Asian
countries.6,7

Definition :To obtain clear vision, the eye must accurately focus an
image in space on the retina. The main ocular determinants of
refraction are the focusing power of the cornea and crystalline lens and
the length of the eye. In myopia, the image is focused in front of the
retina because the cornea or lens curvature is too strong or the eye is too
long (axial myopia). When the optical components focus the image
perfectly on the retina, this is described as emmetropia, and when the
eye focuses the image behind the retina, this is described as hyperopia.
Refractive error is measured in dioptres (D), and myopia is designated
with a minus sign. Mild myopia is 0 D to -1.5 D, moderate - 1.5 D to -
6.0 D, and high myopia - 6.0 D or more. Pathological myopia occurs
with more than - 8.0 D, although retinal disease, cataract, and
glaucoma—the associated threats to vision—can also occur in patients
with moderate and high myopia. At birth, most infants are hyperopic,
but when the eyes grow they usually become less hyperopic and by age
58 years emmetropic. This process, wherein the refractive state of
children's eyes shifts in magnitude and reduces in variance to reach
near emmetropia, is called emmetro pisation.

PATHOGENESIS OF MYOPIA

The incidence of myopia depends on genetic and environmental
factors. Myopia is inherited in a mono- or polygenic fashion.
Monogenic inheritance occurs rarely as autosomal dominant,
autosomal recessive and X-linked transmitted. Polygenic inheritance
occurs much more frequently. Current studies have identified genes
responsible for myopia higher than 6 D on chromosomes 1-5, 7, 8,
10-12, 14, 17-22. Genes responsible for myopia lower than 6 D have
been found on chromosome 7. Myopia is present in many syndromes
such as: Cohen, Cornelia de Lange, Down, Ehlers-Danlos, Kniest,
Knobloch, Marfan, McCune-Albright, Noonan, Prader-Willi,
Rubinstein-Taybi, Stickler, Weill-Marchesani, fetal alcohol and also in

homocystinuria, congenital night blindness, deficiency of ornithine
aminotransferase and prolidase, lack of a sufficient amount of
calcium, fluoride and selenium in food and in premature infants [ 8-
12].

In 1997 Goss et al. [13] described the following risk factors for the
development of myopia: positive family history of myopia; presence
of myopia on noncycloplegic retinoscopy in infancy, decreasing to
emmetropia before entry into school; refractive error of emmetropia to
0.5 D of hyperopia;against-the-rule astigmatism; decreased
accommodative function or near point esophoria; substantial amount
of near work on a regular basis; steep corneal curvature or high axial
length to corneal radius ratio; conditions temporarily obscuring the
retina from clear imagery during infancy. It is currently believed that
the risk factors for myopia are: sleeping in illuminated rooms until the
age of 2 years, high level of education, having a high 1Q, infrequent
outdoor activity, passive exposure to cigarette smoke [ 14,15].

Role of accommodation: The most important environmental factor
for myopia is intensive near work such as reading, writing or working
on a computer.It is widely believed that the more frequent incidence of
myopia in people subjected to intensive near work is caused by
accommodative spasm. During intensive near work the image viewed
is focused slightly posterior to the retina, which may induce
accommodative spasm, deformation of the image on the retina and an
increase of axial length of the eyeball.It has been observed that
watching television is tiring for the eyesight but does not lead to a more
frequent incidence of myopia. This is most probably due to the fact that
most people watch television from a distance of a few meters with little
risk of developing accommodative spasm [16,17]. The correlation
between level of academic achievement and the prevalence and
progress of myopic refractive errors is strong; people whose
professions entail much reading during either training or performance
of the occupation (lawyers, physicians, microscopists, and editors)
have higher degrees of myopia, and the myopia may progress not just
inpeople's teenage years but throughout their 20s and 30s.[18-20]

MYOPIAMANAGEMENT
There are a lot of non-surgical methods of management in
myopia[21,22].Myopia can be corrected with spectacles, contact
lenses or by refractive surgery.

Spectacles have the advantages of:

1) being more economical in most cases;

2) providingalevel of safety against injury to the better seeing eye;

3) serving as a modality for other optical modifications (bifocal or
prism) in the management of residual binocular anomalies [23].

A clear method of spectacle correction has not been established (full
correction or undercorrection). Therefore, this problem requires
further clinical studies. The majority of doctors, however, prefer to
prescribe undercorrection in patients up to the age of 18 years and after
reaching 18 years of age give the full correction.
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Contact lenses appear to have certain advantages, including:

1) reduction of aniseikonia in cases of refractive and axial
anisometropia;

2) improved cosmetics, which encourages better compliance with
wearing the optical correction;

3) elimination or reduction of prismatic imbalance, weight problems, tilt,
peripherical distortions, and visual field restrictions experienced by
users of spectacle lenses [23].

There are the following refractive surgeries:

incisional corneal surgery (RK), ablative corneal surgery (PRK,
LASIK, LASEK, Intra-LASIK), keratoplasty (FTK, LTK, CK), other
corneal surgeries and devices, crystalline lens modifications. Each
method has its advantages and disadvantages [24].

J. Messmer [25] has lately demonstrated the complications after
correction of refractive errors with LASIK. Many serious and less
threatening complications were observed. These complications have
been compiled in Table 1. According to Messmer as a result of
postoperative progression of myopia, many patients need to undergo a
second LASIK procedure.

Surgical methods of refractive error correction do not solve the
fundamental problem of myopia, which are increased axial length and
the associated complications. After surgical procedures, degenerative
changes of the retina do not regress, the risk of retinal detachment is not
reduced and myopia may still progress. Surgical methods only permit
the individual freedom from wearing spectacles or contact lenses.
However, they do not inhibit the progress of the disease.

New possibilities of myopia treatment. In 1975 David H. Hubel and
Torsten N. Wiesel, both laureates of the Nobel Prize in Physiology or
Medicine initiated studies on drugs inhibiting the progress of myopia
[26]. Currently, it has been observed that the following
pharmacological agents: atropine, oxyphenonium, pirenzepine,
chlorpyrifos, 7-methylxanthine, apomorphine, reserpine, 6-hydroxy
dopamine, dextromethorphan, MK-801, APV, bicuculline, SR95531,
CACA, TPMPA, dextrorphanol, levorphanol, D- and L-naloxane, L-
NAME, formoguanamine,-xyloside, central and peripheral antagonist
of VIP, basic fibroblast growth factor and scleral crosslinking agents
inhibit the progress of myopia [27,28].

CONCLUSION

Most myopic children will develop only low to moderate levels of
myopia, but some will progress rapidly to high myopia. Risk factors
for the development of high myopia include ethnicity, parental
refraction, and rate of progession of myopia. In those children at risk,
interventions should be considered.

Efforts to prevent the progression of myopia date back centuries, and
eye exercises, medications, and hygiene have been proposed to prevent
weak eyes. Most modern efforts have been focused on decreasing the
accommodative requirements of the eyes. Anticholinergics such as
atropine have been used in combination with bifocals in an attempt to
slow the progression of myopia. Although progression is slowed
during treatment, the long term effects seem to be a difference of no
more than 12 dioptres, and no cases of pathological myopia have been
prevented with this treatment.Rigid or gas permeable contact lenses
may offer a mode of treatment that may be effective in slowing the
progression of myopia.[29] The rate of progression of myopia is
slower in patients using these contact lenses than in patients using
lenses that are placed in spectacles.[30] The exact mechanism by
which rigid contact lenses prevent axial myopia from developing is
unclear. Laser refractive surgery can eliminate the refractive condition
of myopia, but it does not decrease the rate of the blinding conditions of
retinal detachment, macular degeneration, and glaucoma associated
with high myopia.[31] Other interventions have included the use of
vitamins, scleral surgery to provide shortening of the eye, biofeedback,
ocular hypotensives, ocular relaxation techniques.
N l‘ (1

Fig 1 High (pathological) myopia often leads to atrophy of the choroid
and subsequent retinal macular degeneration, with loss of central
visual acuity and high incidence of retinal detachment, glaucoma, and
strabismus.

Table 1. Selected complications after LASIK procedure

Complications Frequency (%)

Dry eyes 2040
Diffuse lamellar keratitis 2-4
Epithelial ingrowth 1-3

Flap wrinkles 0.2-4
Free cap 0.1-1
Infection (bacterial, fungal) 0.1

Over- and under-correction, poor centration,

irregular astigmatism, contamination

Total 23.4-52.1
REFERENCES

1 Pararajasegaram R. Vision 2020—the right to sight: from strategies to action. Am J

Ophthalmol 1999;182:35960.

2. Katz J, Tielsch JM, Sommer A. Prevalence and risk factors for refractive errors in an
adult inner city population. Invest Ophthalmol Vis Sci 1997;38:334-340.

3. XulL,LilJ, CuiT, et al. Refractive error in urban and rural adult Chinese in Beijing.
Ophthalmology 2005;112:1676-1683.

4. Sawada A, Tomidokoro A, Araie M, et al. Refractive errors in an elderly Japanese
population: the Tajimi study. Ophthalmology 2008;115:363-370.

5. Rose K, Smith W, Morgan I, Mitchell P. The increasing prevalence of myopia:
implications for Australia. Clin Exp Ophthalmol 2001;29:116-120.

6. Iwase A, Araie M, Tomidokoro A, et al. Prevalence and causes of low vision and
blindness in a Japanese adult population: the Tajimi Study. Ophthalmology
2006;113:1354-1362.

7. Klaver CC, Wolfs RC, Vingerling JR, et al. Age-specific prevalence and causes of
blindness and visual impairment in an older population: the Rotterdam Study. Arch
Ophthalmol 1998;116:653-658.

8. Czepita D. Myopia — epidemiology, pathogenesis, present and coming possibilities of
treatment. Case Rep Clin Pract Rev. 2002; 3:294-300.

9. YulL., Li ZK., Gao J.R., Liu J.R., Xu C.T. Epidemiology, genetics and treatments for
myopia. IntJ Ophthalmol. 2011; 4:658-669.

10.  Wojciechowski R. Nature and nurture: the complex genetics of myopia and refractive
error. Clin Genet. 2011;79:301-320.

11.  Morgan.G., Ohno-Matsui K., Saw S.M. Myopia. Lancet. 2012;379:1739-1748.

12.  Goh L.K., Metlapally R., Young T. New approaches in the genetics of myopia. In:
Beuerman RW, Saw SM, Tan DTH, Wong TY, eds. Myopia. Animal models to clinical
trials. Singapore: World Scientific. 2010:163-182.

13. Goss D.A., Grosvenor T.P., Keller J.T. et al. Optometric clinical practice guide. Care of
the patient with myopia. Am Optom Assoc St. Louis MO. 1997:1-71.

14.  Czepita D., Gos awski W., Mojsa A., Muszy ska-Lachota I. Role of light emitted by
incandescent or fluorescent lamps in the development of myopia and astigmatism. Med
Sci Monit. 2004; 10: CR168-171.

15, French A.N., Morgan I.G., Mitchell P., Rose K.A. Risk factors for incident myopia in
Australian schoolchildren. The Sydney adolescent vascular eye study. Ophthalmology.
2013.120:2100-2108.

16. Ciuffreda K.J. Accommodation, the pupil, and presbyopia. In: Benjamin WIJ, ed.
Borish’s clinical refraction. St. Louis: Butterworth- Heinemann. 2006: 93-144.

17.  CzepitaD.,Mojsa A., Ustianowska M. et al. Reading, writing, working on a computer or
watching television, and myopia. Klin Oczna.2010; 112:293-295.

18.  TayMT, AuEong KG, Ng CY, Lim MK. Myopia and educational attainmentin421,116
young Singaporean males. Ann Acad Ed Singapore 1992;21:785-91.

19.  Saw S, Neito, FJ, Katz J, Schein OD, Levy B, Chew S. factors related to the progression
of myopia in Singaporean children. Optom Vis Sci2000;77:54954.

20.  Teasdale TW, Schmidt E. Myopia and its relationship to education, intelligence and
height: preliminary results from an ongoing study of Danish draftees. Acta Ophthalmol
Suppl 1988;185:413.

21.  Avetisov E.S., Tarutta E.P., lomdina E.N. et al. Nonsurgical and surgical methods of
sclera reinforcement in progressive myopia. Acta Ophthalmol Scand. 1997.
75:618-623.

22.  Avetisov E.S., Tarutta E.P., lomdina E.N. et al. A new composition for the treatment of
progressive myopia and its efficiency. In: Myopia Updates. Proc. of 6th Intern.
Conference on Myopia, ed. T. Tokoro. Springer Verlag, Tokyo. 1998:220-227.

23.  Rouse M.W., Cooper J.S., Cotter S.A. et al. Optometric clinical practice guide. Care of
the patient with amblyopia. Am Optom Assoc. St. Louis MO. 1997:1-71.

24.  Miller W.L. Optical correction with refractive surgeries and prosthetic devices. In:
Benjamin WJ, ed. Borish’s clinical refraction. St. Louis: Butterworth-Heinemann.
2006:1320-1391.

25. Messmer J.J. LASIK: a primer for family physicians. Am Fam Physician 2010;
81:42-47.

26. Wiesel T.N., Raviola E. Myopia and eye enlargement after neonatal lid fusion in
monkeys. Nature 1977;266:66—68.

27. lomdina E., Tarutta E., Ignatieva N. et al. Manipulation of scleral biomechanics for the
treatment of progressive myopia. In: Proc. of 13th Intern. Myopia Conference.
Tuebingen, 2010: 32.

28. Wollensak G., lomdina E. Long-term biomechanical properties after collagen
crosslinking of sclera using glyceraldehydes. Acta Ophthalmol Scand. 2008;
86:887-893.

29.  Walline JJ, Mutti DO, Jones LA ,Rah MJ, Nicholls KK,Watson R, et al. The contact lens
and myopia progression (CLAMP) study: design and baseline data. Optom Vis Sci
2001;78:22333.

30. Khoo CY, Chong J, Rajan U. A 3year study on the effect of RGP contact lenses on
myopic children. Singapore Med J 1999;40:2307.

31. Zadnik K. It's the retina, stupid. Optom Vis Sci 2001:78:17980.

| 56 |—| International Journal of Scientific Research |



