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ۡ(1-1) introduction 

Anisometropia is a condition that occurs when your eyes have varying 

refractive powers, which can cause your eyes to focus unevenly. This 

condition typically occurs when one eye is a different size or shape than 

the other and results in asymmetrical curvatures, asymmetric 

farsightedness, or asymmetric nearsightedness. Anisometropia is one of 

the most common causes of amblyopia, which is more commonly known 

as “lazy eye” Anisometropia is when two eyes have unequal refractive 

power. Generally a difference in power of two diopters or more is the 

accepted threshold to label the condition anisometropia. In certain types 

of anisometropia, the visual cortex of the brain will not use both eyes 

together (binocular vision), and will instead suppress the central vision of 

one of the eyes. If this occurs often enough during the first 10 years of 

life while the visual cortex is developing, it can result in amblyopia, a 

condition where even when correcting the refractive error properly, the 

person's vision in the affected eye is still not correctable to 6/6. 

Moreover, the Anisometropia  is a rare sub-type of anisometropia, in 

which one eye is myopic (nearsighted) and the other eye 

is hyperopic (farsighted). Around 0.1% of the population may be 

antimetropic 

 

1-2 Prevalence of Anisometropia 

Prevalence of anisometropia (defined as an anisometropia ≥ 1 diopter) 

was 7.0% ± 0.3% (95% CI: 6.3%–7.6%) and increased with older age (P 

< 0.001), higher maternal level of education (P = 0.004), longer total 

reading time indoors (P = 0.002), higher intereye difference in axial 

length (P < 0.001), lower corneal . 
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The prevalence of amblyopia worldwide is approximately 1%–5%.4-7 

The World Health Organization (WHO) estimates 19 million children 

less than 15 years of age are visually impaired; of those, 12 million are 

impaired due to uncorrected refractive errors and amblyopia. 

 

 

1-3 Aim of project 

The project aims to study the distribution of Anisometropia in young 

Iraqi children and adults, together and to collect the information about 

their relations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3 



 

 

 

 

 

 

 

 

CHAPTER TWO 

REVIEW  

OF 

 LITERATURES 
 

 

 

 

 

 

4 



 

 

 

 

 

2-1 Review of literatures  

 

 

Anisometropia has already been examined in children in previous 

population-based studies such as the Multi-Ethnic Pediatric Eye Disease 

Study and the Sydney Childhood Eye Study and other investigations.3,6–

11 While most of the previous investigations have examined individuals 

from Western countries, studies focused on children from mainland 

China, the most populous country worldwide, have been scarce so 

far.10,12–14 In addition, most of the previous studies have not measured 

or correlated axial length and other ocular biometric data or data on the 

socioeconomic background and children's lifestyle with the presence and 

amount of anisometropia. 

 

 

 (2-1-1) Etiology 

The main cause of anisometropia, is that the eyes are significantly having 

different sizes and hence contributing factor. Individuals with normal 

vision may have up to a 5% difference in refractive power in their two 

eyes, though individuals with a greater difference than 5% are more likely 

to develop anisometropia. 

 5  

 



 

 

 

 

 

 

 

Anisometropia affects our binocular vision. Individuals with 

anisometropia typically see one larger image in one eye and one smaller 

image in the other. This causes their vision to blur. As a result, one eye 

may become weaker than the other, which may prompt the brain to favor 

the stronger eye. This can cause amblyopia if the anisometropia is not  

 

caught and treated early. Individuals with untreated anisometropia may 

experience: 

 Poor depth perception 

 Dizziness 

 Headaches 

 Nausea 

 Visual discomfort 

Though anisometropia can be present from birth, it is not typically 

diagnosed until childhood. Estimates suggest that around 6% of all 

children between the ages of 6 and 18 suffer from anisometropia. 
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2-1-2 Signs and Symptoms of Anisometropia  

 

There are a number of potential symptoms, including: 

Amblyopia (lazy eye). Usually, this is when reduced refractive power in 

one eye causes a lack of visual stimulation that results in insufficient 

information being transmitted through the optic nerve to the brain 

Strabismus (crossed eyes). When a patient is unable to align both eyes. 

This lack of coordination prevents both eyes being able to focus on the 

same point in space Diplopia (often known as double vision). The result  

 

includes: 

 Eyestrain 

 Headaches 

 Nausea 

 Light sensitivity 

 Tiredness 

 Dizziness. 

 

 

2-1-3 Clinical types of Anisometropia  

There are three types of anisometropia: Simple anisometropia, compound 

anisometropia, and mixed anisometropia. 
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 Simple Anisometropia 

Simple anisometropia occurs when only one eye has a refractive error. 

The eye can be either hyperopic (farsighted) or myopic (nearsighted). 

This form of anisometropia can be treated using eyeglasses. Simple 

anisometropia causes one eye to see a blurry image while the other eye 

sees a clear image. 

 

 Compound Anisometropia 

Compound anisometropia occurs when both eyes are either hyperopic 

(farsighted) or myopic (nearsighted). However, there is still a significant 

difference in the refractive errors of the two eyes, so they will need 

dramatically different prescriptions. This form of anisometropia causes 

both eyes to see blurry images, but one eye’s vision will be significantly 

blurrier 

. 

 Mixed Anisometropia 

Mixed anisometropia occurs when both eyes have refractive errors but 

one is myopic (nearsighted), and the other is hyperopic (farsighted). 
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2-1-4 Diagnosis   

 

Although amblyopia is most commonly detected by a difference in 

optotype visual acuity, studies have shown that changes occur in different 

areas of the visual system. Deficits from amblyopia affect neuronal 

receptive fields, contrast sensitivity, and grating acuity. These areas of the 

visual system may be affected differently depending on the type of 

amblyopia (deprivation, strabismus, anisometropia). 

 

Depending on the severity of the anisometropia it may be managed 

without the use of corrective lenses, contact lenses, or eye surgery. 

Patching, where the dominant eye is covered to encourage the weaker eye 

to pick up the slack, is an effective treatment for amblyopia caused by 

anisometropia. Some studies have also shown that children with 

anisometropic amblyopia may benefit from the use of prisms instead of 

using patching. However, individuals with large degrees of anisometropia 

will likely require contact lenses or laser eye surgery. 
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2-2 Treatment 

Treatment of anisometropic amblyopia starts with eliminating the 

competitive advantage of the dominant eye. This is usually done by 

prescribing the cyclopegic refraction to the child for full time wear. 

Sometimes children will not tolerate their full hyperopic correction and so 

symmetric decreases in plus lens power may be required. Some children 

will respond to refractive correction alone. For those with residual 

amblyopia after refractive correction, the next step is optical penalizations 

for the dominant eye. There are a number of techniques for optical 

penalization including occlusion (both part time and full time), placement 

of filters, refractive defocus, and pharmacologic blurring. 

Anisometropia needs to be treated as soon as it is diagnosed. If treatment 

is delayed the brain may decide to favor the eye that presents a clearer 

image over the other eye, leading to dependence on the stronger eye. If 

this occurs, the non-favored eye will become increasingly weaker. 

Anisometropia can be treated using a variety of methods, which are 

determined based on the severity of the condition. Treatments can include 

corrective lenses, contact lenses, or laser eye surgery. For corrective 

lenses or contact lenses to be effective they will need to be different 

prescriptions so that each eye can have its visual needs met. 

Individuals with large degrees anisometropia typically cannot rely on 

corrective lenses for treatment. Eyeglasses have a magnifying effect, 

which can significantly change the size of the image seen by each eye. As 

such individuals with large degrees of anisometropia may find that 

eyeglasses negatively affect their binocular vision. 
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2-2-1Surgery  

 

The preferred method of treatment for patients with anisometropia is 

corrective surgery, which can sometimes permanently solve most or all of 

the problem. Typical surgical therapies include: 

 Refractive corneal surgery. Used to improve the cornea’s 

refraction of light, this surgery can correct unilateral myopia, 

hypermetropia, and astigmatism. 

 Removal of the crystalline lens. The crystalline lens is your eye’s 

natural lens. For some people, removing the lens can actually 

improve their overall vision. The sight in that eye can then be 

adjusted with special glasses or further surgeries. 

 Intraocular lens implantation. Intraocular lens implantation 

(IOL) is a relatively common surgery for those with a cataract or 

astigmatism in their eye that is seriously impacting their life. While 

there are several variations of this surgery, the eye is generally cut 

precisely so a doctor can break up the natural lens. Then, a plastic 

lens is put in its place to correct vision. 

 Phakic IOL. This intraocular lens implantation is similar to the 

above surgery, but it does not remove the crystalline lens. Instead, 

the intraocular lens is placed in the eye with the natural lens. The 

two will then work together to improve vision. 

2-2-2 Risk Factor : Any surgery carries risks. While the above surgeries 

are not especially dangerous, complications are still possible that could 

lead to blindness, a reduction in visual clarity, or infection. More 

commonly, you may experience redness or swelling. 
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2-3 Aniseikonia 

Aniseikonia is a condition that results from an excessive difference in the 

prescription between the eyes. This causes a difference in image size 

perceived between the eyes from unequal magnification, and can manifest 

with symptoms of headache, dizziness, disorientation, and excessive eye 

strain. When the magnification variance between the two eyes is 

disproportionately high, symptoms can arise. Symptoms include 

headache, eye strain, disorientation, and dizziness. Aniseikonia can occur 

naturally or secondary to correction of a refractive error. Up to 7% of 

aniseikonia between the eyes is usually tolerated, and corresponds to 

approximately 3 diopters of anisometropia. 

2-3-1Types of Aniseikonia: 

Optically-induced aniseikonia: this condition occurs secondary to 

anisometropia caused naturally, or secondary to refractive surgery, 

pseudophakic IOL implantation, or aphakia. Retinally-induced 

aniseikonia: compression, stretching, or damage to the retina can cause 

light projected on the retina by a perceived image to appear larger 

(macropsia) or smaller (micropsia), as a variable number of 

photoreceptors may be stimulated. Causes of retinally-induced 

aniseikonia include retinal detachment, retinal tears, retinoschisis, 

macular edema, macular hole, or epiretinal membranes. 

2-3-2 Management 

Treatment is with contact lenses, or magnification size-matched lenses 

(isokonic lenses). 
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3-1 Introduction:  Different patient’s ages were selected for the test 

ranging from children, adults and old persons, the test were done in the 

locations, while the test instruments as follow: 

 

1-  Auto Refractometer: is used to determine an individual's 

prescription by measuring how light is affected as it reflects 

through the eyeball. The process is quick and painless for the 

patient, and the data ensures a baseline to determine the correct 

eyeglass or contact lens prescription. 

 

 

 

 

 

 

Figure (3-1) : Auto Refractometer instrument 
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2- Optical Lens Trial: Trial lenses can be used to measure the 

amount of movement that a ret reflex has, so that the refractive 

error can be estimated accurately. 

 

 

 

 

Figure (3-2) : Optical Lens Trial case 

 

3- Ophthalmoscopy: also called funduscopy, is a test that allows a 

health professional to see inside the fundus of the eye and other 

structures using an ophthalmoscope (or funduscope). It is done as 

part of an eye examination and may be done as part of a routine 

physical examination. 

 

 

 

 

 

 

Figure (3-3) : Optical Lens Trial case 
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3-2 Data collection:  

 

Data collection is the ongoing systematic collection, analysis, and 

interpretation of health data necessary for designing, implementing, and 

evaluating public health prevention programs. Such information will 

indicate how serious the injury problem is, and where prevention 

measures are most urgently needed. The following tables were registered 

for many patent’s ages as follow:  
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Table (3-1) : Distribution of anisotropic according to patent’s ages 
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ExoEsoBinocular 

squintsquintvision

axisclysphaxiscylsph

PPP4DS-4DSplanemale61

P2.75DS3.50+DS1.75+female62

P3.25300.5-0.25-600.50-3.50-Female63

PPPPP8DS4.0+DS4.0-male84

PPP4.25901.0-4.50-880.25-0.25-Female85

PPP3DS0.50+DS2.50-Female86

PPPP4.5DS2.50+DS2.0-male97

PPP3.5DS8.50-221.0-11.0-Female98

PPP4.51100.50-0.50-200.50-4.0-male99

P3DS0.50+800.75-2.0-Female1010

P3.25DS0.50-DS0.75+Female1211

P2.5DS2.25+DS0.25-male1212

PPPPP9DS-4DS5Female1213

P21600.50-1.0-103.0-3.0-Female1514

P2.5DS1.0+DS1.50-Female1515

PPPPP7.5DS1.50-DS6.0+Female1516

P2.5DS3.0-1000.50-0.50-male1817

P2.5DS3.50-DS6.0-Female1818

P2.75DS1.25-DS1.50+Female2019

P21702.0-11.0-DS13.0-male2020

PPPPP8DS2.0-DS6.0+Female2521

P2.25DS2.25+planeFemale2522

P2.5DS0.25-DS2.75-male2523

P2DS0.50-1800.50-2.50-female2824

PPP4DS1.50-DS2.50+Female2825

P3900.25+2.50+950.50-1.50-Female3026

P2.25600.50+0.75+300.25-1.50-Male3527

P2500.25+2.25+700.50+0.25+Female3628

P2.75800.25-3.25-900.25-0.50-Male3829

PP4DS1.50+DS2.50+Female3930

P2DS10.0+900.50+8.0+Female4031

P2.5DS0.50-DS2.0+Male4532

P3.25DS3.25+planeFemale4833

PPPPP8400.50-3.0-DS5.0+Female5234

P2.25901.0-0.50-500.50-2.75-Male5835

P3DS2.50+DS0.50-Female6036

P3.5DS3.25+800.50-0.25-Female6337

PPPP5DS5.50+DS0.50+Male6538

PPP4.75DSplaneDS4.75-Female6839

PPP4.750.75DS4.0-male7040
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Table (3-2) : Refractive error versus astigmatism state for left eye 

Left Eye 

axis cly sph Refractive 
error 

30 -0.5  -0.25  -0.5 

40 -0.5  -3  -3.25 

50 0.25 2.25 2.375 

60 0.5 0.75 1 

80 -0.25  -2.25  -2.375 

90 0.25 2.5 2.625 

90 -1  -2.5  -3 

90 -1  -0.5  -1 

110 -0.5  -1.5  -1.75 

160 -2.5  -0.25  -1.5 

170 -2  -11  -12 

Table (3-3) : Refractive error versus astigmatism state for right eye 

Right Eye                                                                      

axis cyl sph Refractive 
error 

10 -3  -3  -4.5 

20 -0.5  -4  -4.25 

22 -1  -11  -11.5 

30 -0.25  -1.5  -1.625 

50 -0.5  -2.75  -3 

60 -0.5  -2.5  -2.75 

70 0.5 0.25 0.5 

80 -0.75  -2  -2.375 

80 -0.5  -0.25  -0.5 

88 -0.25  -0.25  -0.375 

90 -0.25  -0.5  -0.625 

90 0.5 8 8.25 

95 -0.5  -0.5  -0.75 

100 -0.5  -0.5  -0.75 

180 -0.5  -2.5  -2.75 
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3-3 The spherical equivalent (refractive error) calculation 

 

 

The spherical equivalent is defined as the spherical power whose focal 

point coincides with the Circle of Least Confusion of a sphero-cylindrical 

lens.  The spherical equivalent is calculated by adding the sum of the 

sphere power with half of the cylinder power. For example, with a 

spectacle correction of -3.00 +1.00 x 180, the spherical equivalent = -

3.00D + ½(+1.00D) = -3.00D + 0.50D = -2.50D spherical equivalent. 
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ۡ

4-1 Introduction 

 

         In this chapter, the results of the samples presented. The effects of 

anisotropic against patient’s ages were discussed on the experimental 

cases. Many charts were drawn using Microsoft Excel with each diagram. 

Measurements of refractive error were available for 15 patients. The 

mean age was 30.0 ± 3.3 years. Mean refractive anisometropia was 0.37 ± 

0.57 diopters (median: 0.25 diopters; range: 0–7.88 diopters). If defined 

as a refractive anisometropia ≥ 1 diopter. It increased significantly with 

older age. In univariate analysis, presence of refractive anisometropia (≥1 

diopter) increased the risk of poor stereoacuity . 

Refractive anisometropia was significantly higher in girls than in boys. 

Higher refractive anisometropia was associated with the ocular 

parameters of longer axial length , longer corneal curvature radius (left 

eye) and higher intereye difference in corneal curvature radius ,lower  

corneal astigmatism and higher intereye difference in corneal astigmatism  

,  

 

 

 

Figure (4-1): variation of different degrees versus patient’s ages. 
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Refractive error occurs when the eye is unable to bend and focus light 

appropriately onto the retina. Vision may become blurry, hazy, or 

doubled, causing you to squint and strain your eyes. Other common 

symptoms include headache as a result of eyestrain or difficulty reading. 

Figures(4-2, 4-3) High refractive errors in children may be associated 

with blurred vision, eye strain, ocular pain, headache, and even 

amblyopia and strabismus. Children with high refractive errors may have 

intellectual disabilities, incompatibility in school and society, and less 

interest for education. 

 

 

 

 

 

 

Figure (4-2): refractive error behavior for right eye 

 

 

 

 

 

 

Figure (4-3): refractive error behavior for left eye 
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X-axis represents the astigmatism angle (0-180), while The points 

represent the refraction error after conversion of the refractive degree to 

the circular error for each eye 

 

 

 

Figures (4-4, 4-5) show Anisometropia  state with unequal refraction of 

the two eyes. The amount of spherical refractive error (myopia or 

hypermetropia) is usually about the same for both the eyes in most of the 

people. 

 

 

 

 

 

 

 

 

 

 

Figure (4-4): State of anisometropia according to patients  
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Figure (4-5): Distribution of male versus female 

 

Figure (4-6) shows the Ages of patients distribution, the maximum 

samples were taken for ages between (5 to 22) years ,while lower range 

for patients ( 66 to 86) years.  

 

 

 

 

 

 

Figure (4-6): State of anisometropia according to patients No. 
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Figure (4-7) shows The binocular acuities of older individuals can be 

 inferred from measures of monocular acuity. There is little evidence for 

binocular inhibition when the monocular acuities in the two eyes are 

unequal, as opposed to the widely used AMA algorithm for computing 

binocular visual impairment. For tasks that are strongly associated with 

visual acuity, such as reading, this association can be captured from 

measures of monocular acuity and does not require separate 

assessment of binocular acuity. 

 

 

 

 

 

 

 

 

Figure (4-7): Binocular vision  versus  Uniclar vision for patients   
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Figure (4-8) shows The condition can be constantly present, or occur 

intermittently, and can give the affected individual a "cross-eyed" 

appearance. It is the opposite of exotropia and usually involves more 

severe axis deviation than esophoria. Esotropia is sometimes erroneously 

called "lazy eye", which describes the condition of amblyopia—a 

reduction in vision of one or both eyes that is not the result of any 

pathology of the eye and cannot be resolved by the use of corrective 

lenses. Amblyopia can, however, arise as a result of esotropia occurring 

in childhood: 

 

 

 

 

 

 

 

 

 

 

Figure (4-8): Eso squint   Exo squint  versus Uniclar vision for patients       
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Figure (4-9) shows Prismatic effect with specters layout ratio Because 

spectacle lenses are fixed in position relative to the eyes, the visual axes 

during convergence pass nasal to the optical centers, and create a 

prismatic effect. The eye rotates less than 25 degrees before the head is 

turned; therefore for central vision, only an area of the lens about 13 

mm wide is used.  

 

 

 

 

 

 

 

 

Figure (4-9): Prismatic effect with specters layout ratio 
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5-1 Conclusion  

However, when a person has anisometropia, the difference in vision 

between their two eyes is significant and will interfere with normal 

binocular vision. In practice, they will see a smaller image in one eye and 

a larger image in the other eye. This is often due to one eye having a 

slightly different shape or size from the other causing asymmetric 

curvature (astigmatism), asymmetric far-sightedness (hyperopia), or 

asymmetric near-sightedness (myopia). 

 

5-2 Recommendation for treatment 

Treatment for anisometropia can involve corrective lenses or surgery. 

Corrective lenses are only good for those with a difference between their 

eyes of 4D or less. Children under 12 and those with severe 

anisometropia are generally advised to use contacts, while others can 

often use glasses for correction. 
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الرشاد والَتصحيح وعمىُ كل ما قدمُه لنا من َتوجيهات } الدكتورة مروة البناء  المساندة وا 
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Abstract 

 
 Purpose: To determine the awareness of contact lens care among medical students and other 

departments.  

Study Design: Cross sectional study.  

Place : Dijlah University College 

Materials and Method: Data was collected through a self-design questionnaire from 100 

medical students  and non-medical students of Dijlah University College .Questionnaires 

were distributed among those who used contact lenses presently or in the past. Questions 

were asked about contact lens hygiene and complications related contact lens usage.  

 Results: In this study there were total 100 medical students whose ages ranging between 

18-27 years and all of them were females 100%;; awareness about contact lens solution was 

found in 95% of students. However students have little awareness regarding contact lens 

case cleaning and use of enzymatic cleaner 85% did never used enzymatic cleaner.  

 Conclusion: Majority of the medical students were unaware about the most of the  

cleaning and hygienic steps of contact lens care and about contact lens case cleaning and 

use of enzymatic cleaner therefore they faced eye problems.  
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1-Introduction 

Contact lenses are thin optical corrective lenses worn on the eye, resting on the surface of the 

cornea. Contact lenses are becoming popular in young generation specially students of 

school and colleges.  

Care and maintenance of contact lens is one of the most important aspects. It can influence 

the outcomes of contact lens wearers and contentment with their lenses. Non-compliance is a 

major issue in contact lens wearers and it is seen in various aspects of contact lens wear and 

care. Use of contact lenses is increasing day by day yet people are not fully aware about 

various merits and demerits of contact lenses
(1-3)

. 

1-1 Contact lenses 
 

   Contacts are thin, clear disks of plastic that float on the tear film that coats the cornea, the 

curved front surface of the eye. The health of the corneal surface and tear film are very 

important to your comfort and the clarity of your vision when you are wearing contacts.  

Contact lenses are used to correct the same conditions that eyeglasses correct:  

• Myopia (nearsightedness)  

• Hyperopia (farsightedness)  

• Astigmatism  

• Presbyopia  

Millions of people around the world wear contact lenses. Depending on your lifestyle, your 

motivation and the health of your eyes, contact lenses may provide a safe and effective 

alternative to eyeglasses when used with proper care and maintenance. 

 Many different plastics are used in the manufacture of contact lenses, but basically there are 

two general types of lenses: hard and soft.  

Hard lenses include the PMMA contacts that were first developed in the 1960s but are rarely 

used today; and rigid gas permeable, or RGP, contacts. RGP contacts combine plastics with 

other materials such as silicone or fluoropolymers to produce a lens that holds its shape, yet  
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allows the free flow of oxygen through the lens to the cornea. These lenses are more 

"wettable," easier to adjust to and more comfortable to wear than the old PMMA hard lenses.  

RGP lenses may be the best choice when the cornea has enough astigmatism (is shaped like 

an egg instead of an orange) that a soft lens will not provide sharp vision. They may also be 

preferable when a person has allergies or tends to form protein deposits on his or her 

contacts.  

Soft lenses are the choice of most contact lens wearers for their comfort as well as for the 

great number of options available in soft contacts. These options include:  

• Daily wear. These lenses are the least expensive, are removed nightly and are replaced on 

an individualized schedule. They should not be used as an extended wear lens.  

• Extended wear. These lenses are worn overnight but are removed at least weekly for 

thorough cleaning and disinfection. They are usually not recommended, since there is a 

greater risk of corneal infection with any overnight wear of contact lenses.  

• Disposable wear. These lenses are more expensive, but convenient. They are removed 

nightly and replaced on a daily, weekly or monthly basis. Disposable lenses are sometimes 

recommended for people with allergies and for those who tend to form deposits on their 

lenses. Colored and toric lenses can be disposable as well.  

• Colored contacts. These lenses can change the appearance of your eye color to varying 

degrees.  

• Toric contacts. These lenses can correct astigmatism, although sometimes not as well as 

RGP lenses. They usually cost more than other contact lenses . 

After the age of 40, correction for near vision is often necessary because the lens of the eye 

can't change shape as easily as it once did. This common condition, called presbyopia, can be 

corrected in one of three ways:  

• Wear your distance correction in the contacts, and wear reading glasses when needed;  

• Wear one contact for distance vision, and one for near vision. This option is called 

"monovision," and it works well for many people but not for everyone. You may need a trial  

 
2 



 

period to decide if monovision is for you;  

• Wear bifocal contacts, which are designed to allow both distance and near vision. These 

lenses are somewhat more expensive to fit and may not provide satisfactory vision for all 

people.  

Special uses for contact lenses include "bandage" lenses to cover the corneal surface and 

provide comfort after injury or surgery; lenses for infants; special RGP lenses for people 

with irregular corneas due to injury or disease; and painted contact lenses to change 

appearance or reduce glare after eye trauma. 

1-1-1The principal indications for contact lens use 
     A thorough examination of each patient‘s history, medical conditions, expectations and 

responsibility, refractive needs, and response to trial fitting determines whether contact 

lenses are appropriate. The principal indications for contact lens fitting are as follows: 

Optical Indications 

Most contact lens wearers fall into this group. The great majority are myopic with or without 

astigmatism. 

Medical Indications 

Keratoconus 

Keratoconus is a bilateral, but asymmetric, progressive thinning of the cornea. Such cases are 

generally fitted with rigid gas permeable contact lenses to correct myopia and irregular 

astigmatism resulting from the corneal irregularity and ectasia.
(4-6) 

The contact lens does not 

inhibit the progression of the disease and is used only when the visual acuity obtained with 

glasses becomes unsatisfactory.
(6)

 

Irregular Astigmatism and/or Corneal Opacification 

Rigid contact lenses provide an excellent means of correcting irregular astigmatism 

associated with corneal opacification by eliminating theaberrations and glare, leading to 

better visual acuity.
(7) 

The fitting of a contact lens in these cases is almost always undertaken 

prior to considering corneal transplantation. For the most part, rigid gas permeable lenses 

provide better results, although hydrophilic lenses may have utility in selected cases. 
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Anisometropia 

Anisometropia exists when there is a difference in the refraction of generally more than two 

diopters between the two eyes. Uncorrected anisometropia in the infant may lead to 

amblyopia, especially when one eye is hypermetropic. In the adult, differences of greater 

than three diopters generally are not tolerated with spectacle correction. In such cases, a 

contact lens may be indicated in order to reduce the development of amblyopia and 

anisometropic aniseikonia. 

Unilateral Aphakia 

Unilateral aphakia induces significant disparity in image size (aniseikonia). Anisometropic 

correction with glasses produces intolerable aniseikonia, with a difference in image size of 

approximately 30%. The contact lens diminishes the aniseikonic image difference to 

approximately 7%—a difference generally not perceptible to the visual cortex. 

This reduces the magnifying effect of the positive lens, permitting binocular vision. 

Nystagmus 

When it is necessary to correct ametropia in patients with nystagmus, contact lenses offer 

advantages over glasses, because contact lenses follow the movement of the eye and, in 

many cases, permit better visual acuity. 

After Refractive Surgery 

Patients with significant residual ametropia after surgery may have their ametropia corrected 

with a contact lens.
(8-10) 

Contact lens fitting may be initiated 3 to 6 months after surgery. In 

most cases, rigid gas permeable lenses are appropriate, and a reverse-curve design is most 

commonly used.
(11) 

Special care must be taken to consider the degree of corneal topography, 

vascularization (e.g., at keratotomy incisions), and the possibility of epithelial erosions. 

After Penetrating Keratoplasty 

A contact lens is indicated in cases with large refractive errors, anisometropia, 

or irregular astigmatism after corneal transplantation.
(12-16) 

Fitting is usually initiated no 

sooner than 3 months and often 6 to 12 months after surgery, and contact lenses are primarily 

used when there is persistent regular or irregular astigmatism after removal of the sutures. 
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         Cosmesis 
 

Cosmesis 

Prosthetic, tinted lenses are often used in patients with a disfiguring corneal scar or an iris 

coloboma to improve the aesthetics of a non seeing eye or to occlude an iris coloboma. 

Cosmetic lenses may also simply be used to alter the color of the eye. 

Therapeutic Lenses 

Although every contact lens may be considered ‗‗therapeutic,‘‘ therapeutic 

lenses are those that are applied specifically for treatment of a corneal disease.
(17-20) 

1-1-2 The routine examination prior to contact lens use 
    Many factors determine whether a patient is a good candidate for the use of contact lenses. 

First, a detailed history and ocular examination are necessary prior to fitting a contact lens. 

The history collects information about the patient‘s general medical health, ocular health, 

family history of eye disease, and previous use of contact lenses. 

Motivation is one of the most important factors for the success of fitting. Patients with 

moderate to high refractive errors may be better candidates for contact lens wear than those 

with low degrees of refractive error. A good way to make this judgment is to evaluate the 

number of hours per day that the patient wears glasses. Patients who are minimally 

dependent on glasses in general have a low degree of success with contact lens fitting. Poorly 

motivated patients frequently may not care for their contact lenses adequately and may not 

adapt to the lenses, particularly rigid gas permeable lenses. 

1-1-2-1 General Health 

Allergies 

The patient should be questioned about allergies to medications, foods, and other substances. 

The allergic patient is more susceptible to adverse reactions to contact lenses and their 

maintenance products.
(21,22)

 

Diabetes 

In moderate or severe cases of diabetes, there is occasionally corneal hypesthesia, leading to 

a greater propensity for corneal erosion and infection. Diabetic patients are not candidates for 

extended-wear contact lens use. 
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Pregnancy and Menopause 

Pregnant women with water retention may be intolerant of a contact lens. In general, contact 

lens fitting should be avoided during pregnancy. Some patients in menopause may present 

significant changes in the quality and quantity of the lacrimal tear film that may cause 

contact lens intolerance. 

Chronic Respiratory Disease 

Patients with chronic respiratory disease such as asthma, sinusitis, and other similar 

conditions may have difficulty in fitting a contact lens. 

During respiratory crises they may have conjunctival hyperemia, tearing, light sensitivity, 

and generalized discomfort that is aggravated by the use of contact lenses. 

Psychological Conditions 

It is essential that the contact lens wearer be sufficiently responsible to follow medical 

instructions, including information about the duration of wear, contact lens maintenance, 

understanding of the signs and symptoms of contact lens–related problems, the risks of 

contact lens wear, and an understanding of when prompt assistance must be obtained. 

Medication Use 

The contact lens wearer must be informed also of the medications, either topical or systemic 

(such as nasal decongestants, diuretics, benzodiazepines, immunosuppressants, etc.), that 

may alter the tear film and that may contraindicate or make difficult contact lens use.
(21)

 

Ocular Health 

One must ask about the following issues: 

1. Any previous ocular injury 

2. Lid infection 

3. Conjunctivitis 

4. Cataract 

5. Glaucoma (including family history) 

6. Dry eye 

7. Any surgery to the eye or ocular adnexa 

8. Previous contact lens use 
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9. Medication intolerance 

Contact Lens History 

The following contact lens information should be obtained: 

1. Types of contact lens previously worn 

2. Success and complications with previous lenses 

3. Reasons for the use of contact lens (cosmetic, spectacle intolerance, aphakia, keratoconus, 

improvement of visual acuity) 

4. Patient occupation (to determine if the patient is exposed to chemical products or works in 

a dirty or dusty environment) 

5. Previous refractive correction 

6. Sports and recreational activities 

Ophthalmic Examination 

Manifest Refraction 

Corneal Curvature 

The procedure most commonly employed is manual or automated keratometry, which 

measures the central corneal curvature. One may also use photokeratoscopy or computed 

topography. 

Biomicroscopy 

The biomicroscope is used to evaluate the lid, conjunctiva, tear film, cornea, iris, pupil, and 

anterior chamber. 

Tear Film Evaluation  

Measurement of Palpebral Aperture Height 

The opening of the normal palpebral fissure ranges from 7 to 13 mm (average is 

approximately 10 mm). The size of the palpebral fissure may contribute to or detract 

substantially from stabilization of the lens, especially rigid gas permeable contact lenses. 

Measurement of the palpebral aperture height is done at the slit lamp, with the patient 

looking at the examiner‘s ear. It may be accomplished in the following ways: 

● Noting in millimeters, with the help of a ruler, the distance between lids. 

● Noting the position of the lid in relationship to the limbus, the lid at the limbus is  
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annotated as zero; covering the corner, it is notated in millimeters of area covered (for 

example, _1, _2 mm), and if sclera is left exposed, it is noted as _1, _2 mm, etc.7 

Lid Tone 

Lids that are extremely tense or tight may alter the movement of the contact lens. There is no 

precise clinical method to measure lid tension. 

One can estimate lid tension by grasping the lid between the index finger and thumb and 

pulling it away from the globe. It can then be classified as loose or tight. Studies have found 

a relation among lid tension, palpebral aperture height, and contact lens fitting 

characteristics.
(22)

 

Blinking 

The examiner should evaluate the frequency and thoroughness of the blink. An incomplete 

blink may change the movement of the lens on the eye and the distribution of the tear film, 

with consequent desiccation of the cornea and/or conjunctiva and lens intolerance. Normal 

frequency of blinking is 12 to 15 times per minute, which is increased with head movement 

and is diminished during states of attention, such as reading, watching television, driving, 

and computer use.
(23-27)

 

Corneal Diameter 

The average horizontal diameter is approximately 11.7 mm (varying generally between 11 

and 12.5 mm).30,31 The vertical diameter is approximately 1 mm less. This is an important 

measurement in the determination of lens diameter. 

Corneal Sensation 

Corneal sensation may be diminished in systemic diseases such as diabetes, intrinsic eye 

disease (herpes simplex keratitis, for example), pregnancy, the menstrual cycle, the use of 

topical or systemic medications, or as a result of corneal surgery. Contact lens wear may also 

induce decreased corneal sensation. Contact lens wearers with decreased corneal sensation 

may be more prone to corneal erosion and/ or infection. Corneal sensation can be grossly 

evaluated using a wisp of cotton or, more precisely, with the esthesiometer of Cochet-

Bonnet.
(28-32)
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1-1-3 The criteria for selecting candidate patients for the use of an  

         extended wear hydrophilic lens 

   The choice of the appropriate patient for hydrogel extended wear is based on careful 

evaluation. Patients must be generally free of both systemic and ocular disease. Patients with 

a history of ocular infections or inflammation are not good candidates for the overnight wear 

of contact lenses. Although the overnight wear of contact lenses is convenient, it is necessary 

that patients are aware of the risk and responsibilities associated with this modality 

including: 

1. Increased probability of complications, including infection such as corneal ulceration.
(33-35)

 

2. The importance of good ocular and general health and strict adherence to regimens of 

contact lens care. 

3. Attending a scheduled follow-up examination every 6 months. 

4. Recognition of and immediate attention to the first symptoms of complications. 

5. Removal of the lenses at the first sign of ocular irritation. 

1-1-4 When should rigid gas permeable contact lenses be used? 

Rigid contact lenses are indicated in the following cases: 

1. Regular astigmatism greater than one diopter 

2. Irregular astigmatism 

3. Patients with difficulty manipulating a hydrophilic contact lens 

4. Postsurgical fits (e.g., post–refractive surgery, post–penetrating keratoplasty) 

5. Corneal opacification 

6. Myopia control 

1-1-5 When should spherical hydrophilic contact lenses be used? 

Hydrophilic contact lenses may be primarily indicated in the following situations: 

1. Ametropia with minimum astigmatism 

2. Rigid contact lens intolerance 

3. Athletes 

4. Infants with ocular pathologies such as aphakia 

5. Patients with nystagmus 
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6. Excessively wide interpalpebral fissure 

7. Patients with large iridectomies 

1-1-6 What are the primary ocular contraindications to the use of contact 

lenses? 

Before initiating any contact lens fitting for the purposes of optical correction, it is important 

to evaluate the patient‘s motivation, ocular needs, and ocular and medical history. 

Unmotivated patients tend not to adhere to the prescribed methods and care regimens for the 

contact lens, putting them at greater risk of complications. 

Contraindications 

1. Any acute or subacute inflammation of the anterior segment of the eye 

2. Acute and chronic ocular infections 

3. Any eye disease affecting the cornea, conjunctiva, and lids (e.g., epithelial fragility, 

endothelial failure, dry eye, allergy, pinguecula, pterygium) 

4. Corneal hypesthesia 

5. Uncontrolled glaucoma 

6. Vitreocorneal touch in aphakia 

7. Psychological intolerance to the placement of a foreign body in the eye 

All of these contraindications are relative. If any contraindication is eliminated, the patient 

can be reevaluated, remembering that a successful fitting is almost always based on a strong 

indication. 

1-1-7 What are the general contraindications to the use of a contact lens for 

optical purposes? 

1. Any systemic or allergic illness that affects the eye and may be exacerbated 

by the contact lens 

2. Inability to follow the instructions for cleaning, storage, and asepsis 

of the contact lens 

3. Poor personal hygiene (particularly hands and nails) 

4. Inability to understand the risks associated with contact lens use 

5. Low refractive error in a patient reluctant to use glasses 
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6. Immunosuppressed patients 

7. The use of systemic medications that may cause changes in the quality of the tear film 

8. Pregnancy, nursing, and menopause—circumstances that may be associated with contact 

lens intolerance and refractive instability. It may be better to wait until the end of pregnancy 

and lactation in order to fit a contact lens 

9. Very old or very young patients who cannot manage insertion, removal, or contact lens 

care without assistance 

1-1-8 What are the relative contraindications to the use of hydrophilic contact lenses? 

1. Poor vision secondary to uncorrected astigmatism 

2. Problems with handling the contact lens (elderly patients or patients with Parkinson‘s 

disease, hemiplegia, or rheumatoid arthritis with hand malformations) 

3. Exposure to unfavorable environments (extremely dry atmosphere, exposure to volatile 

chemicals, etc.) 

4. Difficulty adhering to the prescribed regimen of contact lens care 

1-1-9 What are the relative contraindications for the use of rigid contact 

lenses? 

1. Sports activities—rigid contact lenses may easily dislocate with abrupt movements 

2. Discomfort of the rigid contact lenses 

3. Sporadic use 

1-1-10 What are the primary professional contraindications to the use of 

contact lenses for optical purposes? 

Such contraindications include: 

1. Workers in polluted environments (e.g., mechanics, farm workers, bricklayers) 

2. Environments with chemical products (e.g., insecticides, chemical fertilizers) 

3. Exceedingly dry atmosphere 

4. Handling of volatile materials
(36-40) 
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Chapter Two  

 

 

 

 

 

 

 

 

 

 

 

  

 

 



 

1-2 Patients and methods 
       This was a cross sectional descriptive study. The study was conducted in 3 months. 

After taking consent data was collected through a self-design questionnaire at Dijlah 

Unevesrsity College, from 100  students of those who used contact lenses currently or ever 

had tried in the past. Questions were asked about contact lens duration, type, hygiene and 

complication related contact lens usage. After collection of data it was entered and 

analyzed by using SPSS 20. Table 2-1 summarizes the collected data. 
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Table 1-2 : The questionnaire results 

Q13 Q12 Q11 Q10 Q9 Q8 Q7 Q6 Q5  Q4 Q3 Q2 

(Years) 

Q1 

(Years) 

Sex 

* 

Age Department No. 

Never Yes Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft contact 

lens 
1-6 Old user F 21 Business 

adminstration 

1 

Never No Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Refractive 

Error 

Less than 8 

hours 

Daily Rigid 

permeable 
1-6 Old user F 20 Department of 

law 
2 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

No Refractive 

Error 

Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 99 Department of 

optical 

techniqes 

3 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

Yes Refractive 

Error 

8-12 hours Daily Soft Contact 

Lenses 
1-6 Old user F 22 Department of 

dentistry 

 

4 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

Year New user F 23 Business 

adminstration 

5 

Never Yes Lens solusion Once a 

week 

Weekly Before 

Sleeping 

Yes Cosmetic Less than  8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 29 Banking finacial 6 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 24 Computer 

techniques 

engineering 

department 

7 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

Yes Cosmetic 8-12 hours Extende Soft Contact 

Lenses 

Year Old user F 22 Department of 

optical 

techniqes 

8 

Never Yes Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 23 Medical lab. 

techniques  

9 

Never Yes Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 22 Department of 

dentistry 

92 

Never No Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 23 Department of 

law 
11 

Never No Lens solusion Once a 

week 

Daily At  Night Yes Refractive 

Error 

8-12 hours Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 25 Department of 

dentistry 

92 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

Yes Cosmetic 8-12 hours Daily 

 

Soft Contact 

Lenses 

Year New user F 29 Department of 

law 

93 

Never Yes Lens solusion Once a 

week 

Weekly Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 99 Business 

adminstration 

94 

Never No Lens solusion Once a 

week 

Daily At  Night Yes Refractive 

Error 

8-12 hours Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 22 Computer 

techniques 

engineering 

department 

95 

Never No Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Disposable Soft Contact 

Lenses 
1-6 Old user F 22 Department of 

optical 

techniqes 

96 

Never No Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

Year New user F 25 Department of 

dentistry 

97 

13 



Never Yes Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Daily 

 

Rigid 

Premeable 

Lenses 

1-6 Old user F 24 Department of 

law 

98 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic 8-12 hours Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 29 Business 

adminstration 

99 

Never Yes Lens solusion Once a 

month 

Daily At  Night Yes Cosmetic 8-12 hours Extende Soft Contact 

Lenses 
1-6 Old user F 99 Banking finacial 22 

Never No Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 99 Department of 

optical 

techniqes 

29 

Never No Lens solusion Once a 

month 

Monthl

y 

Before 

Sleeping 

Yes Cosmetic 8-12 hours Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 99 Department of 

optical 

techniqes 

22 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

1-6 Old user F 29 Banking finacial 23 

Never No Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 22 Dental 

technology 

department 

24 

Never Yes Lens solusion Once a 

month 

Weekly Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 98 Department of 

optical 

techniqes 

25 

Never No Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 24 Department of 

law 

26 

Never Yes Lens solusion Never Daily Before 

Sleeping 

Yes Refractive 

Error 

Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 21 Medical lab. 

techniques  

27 

Never No Lens solusion Never Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 21 Department of 

optical 

techniqes 

28 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 20 Medical lab. 

techniques  

29 

Never No Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

6 

Month 

New user F 21 Department of 

law 

32 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic 8-12 hours Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 21 Department of 

optical 

techniqes 

39 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

Yes Cosmetic 8-12 hours Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 22 Medical lab. 

techniques  

32 

Never No Lens solusion Never Daily Before 

Sleeping 

Yes Cosmetic Less than  8 

hours 

Extende Soft Contact 

Lenses 

Year Old user F 20 Medical lab. 

techniques  

33 

Never No Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic 8-12 hours Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 24 Department of 

optical 

techniqes 

34 

Once a No Lens solusion  Daily At  Night Yes Cosmetic 8-12 hours Daily Soft Contact Year Old user F 22 Department of 35 

14 



week  Lenses law 

Once a 

week 

Yes Lens solusion Once a 

month 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 21 Medical lab. 

techniques  

36 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

Yes Cosmetic 8-12 hours Daily 

 

Soft Contact 

Lenses 

Year New user F 22 Department of 

dentistry 

37 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

Year New user F 23 Medical lab. 

techniques  

38 

Never Yes Lens solusion Once a 

month 

Weekly Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 22 Department of 

dentistry 

39 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 21 Department of 

optical 

techniqes 

42 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Disposable Soft Contact 

Lenses 

6 

Month 

New user F 21 Department of 

dentistry 

49 

Never Yes Lens solusion Once a 

month 

Weekly Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 21 Medical lab. 

techniques  

42 

Never Yes Tap water Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 21 Medical lab. 

techniques  

43 

Never Yes Tap water Once a 

month 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

Year New user F 22 Medical lab. 

techniques  

44 

Never Yes Lens solusion Once a 

month 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 23 Department of 

dentistry 

45 

Never Yes Lens solusion Once a 

week 

Weekly Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 22 Medical lab. 

techniques  

46 

Never Yes Tap water Once a 

month 

Weekly Before 

Sleeping 

Yes Cosmetic 8-12 hours Extende Soft Contact 

Lenses 

Year Old user F 22 Medical lab. 

techniques  

47 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 21 Medical lab. 

techniques  

48 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Refractive 

Error 

Less than  8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 20 Department of 

optical 

techniqes 

49 

Never Yes Tap water Once a 

week 

Daily At  Night Yes Refractive 

Error 

Less than 8 

hours 

Daily 

 

Rigid 

Premeable 

Lenses 

Year New user F 20 Department of 

dentistry 

52 

Never Yes Lens solusion Once a 

week 

Daily After One 

Day 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 24 Media 

department 

59 

Never Yes Lens solusion Once a 

month 

Weekly At  Night Yes Refractive 

Error 

Less than 8 

hours 

Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 20 Department of 

dentistry 

52 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Refractive 

Error 

8-12 hours Daily 

 

Soft Contact 

Lenses 

6 

Month 

Old user F 22 Department of 

optical 

techniqes 

53 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 23 Department of 

law 

54 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 22 Arabic language 

department 

55 

Never Yes Lens solusion Once a 

month 

Weekly At  Night Yes Refractive 

Error 

8-12 hours 

  

Daily 

 

Soft Contact 

Lenses 

Year New user F 21 Medical lab. 

techniques  

56 

15 



Once a 

week 

Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 21 Department of 

optical 

techniqes 

57 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 23 Arabic language 

department 

58 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Refractive 

Error 

Less than 8 

hours 

Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 20 Department of 

dentistry 

59 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 22 Arabic language 

department 

62 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 23 Department of 

law 

69 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 23 Arabic language 

department 

62 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Refractive 

Error 

Less than 8 

hours 

Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 20 Department of 

dentistry 

63 

Once a 

week 

Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 21 Department of 

optical 

techniqes 

64 

Once a 

week 

Yes Lens solusion Once a 

week 

Daily At  Night Yes Refractive 

Error 

8-12 hours Daily 

 

Soft Contact 

Lenses 

6 

Month 

Old user F 22 Department of 

optical 

techniqes 

65 

Never Yes Lens solusion Once a 

week 

Daily After One 

Day 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 24 Media 

department 

66 

Never Yes Lens solusion Once a 

week 

Weekly Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 22 Medical lab. 

techniques  

67 

Never Yes Lens solusion Once a 

month 

Weekly At  Night Yes Refractive 

Error 

8-12 hours Daily 

 

Soft Contact 

Lenses 

Year New user F 21 Medical lab. 

techniques  

68 

Never Yes Tap water Once a 

week 

Daily At  Night Yes Refractive 

Error 

Less than 8 

hours 

Daily 

 

Rigid 

Premeable 

Lenses 

Year New user F 20 Department of 

dentistry 

69 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Daily 

 

Soft Contact 

Lenses 
1-6 Old user F 22 Arabic language 

department 

72 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 23 Arabic language 

department 

79 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 23 Department of 

law 

72 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic 8-12 hours Daily 

 

Rigid 

Premeable 

Lenses 

1-6 Old user F 25 Department of 

optical 

techniqes 

73 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic 8-12 hours Daily 

 

Soft Contact 

Lenses 

6 

Month 

New user F 18 Medical lab. 

techniques  

74 

Never Yes Lens solusion Once a 

month 

Daily Before 

Sleeping 

Yes Cosmetic Less than 8 

hours 

Daily 

 

Soft Contact 

Lenses 

6 

Month 

New user F 19 Department of 

dentistry 

75 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 26 Department of 

optical 

techniqes 

76 

Never Yes Lens solusion Once a Daily At  Night Yes Cosmetic Less than 8 Extende Rigid Year Old user F 27 Department of 77 

16 



week hours Premeable 

Lenses 

optical 

techniqes 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 23 Medical lab. 

techniques  

78 

Once a 

week 

Yes Lens solusion Once a 

week 

Daily At  Night Yes Refractive 

Error 

8-12 hours Extende Soft Contact 

Lenses 
1-6 Old user F 20 Medical lab. 

techniques  

79 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Refractive 

Error 

Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 25 Computer 

techniques 

engineering 

department 

82 

Never Yes Lens solusion Once a 

month 

Daily At  Night Yes Refractive 

Error 

8-12 hours Daily Soft Contact 

Lenses 
1-6 Old user F 22 Department of 

dentistry 

89 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic 8-12 hours Extende Soft Contact 

Lenses 
1-6 Old user F 23 Department of 

dentistry 

82 

Never Yes Lens solusion Once a 

week 

Daily At  Night Yes Cosmetic Less than 8 

hours 

Daily Soft Contact 

Lenses 

6 

Month 

New user F 21 Department of 

dentistry 

83 

Never Yes Lens solusion Once a 

week 

Daily Before 

Sleeping 

Yes Cosmetic 8-12 hours Daily Soft Contact 

Lenses 

6 

Month 

Old user F 20 Dental 

technology 

department 

84 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

6 

Month 

New user F 20 Medical lab. 

techniques  

85 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

Year Old user F 19 Department of 

optical 

techniqes 

86 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 19 Medical lab. 

techniques  

87 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 23 Banking finacial 88 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

Year Old user F 24 Arabic language 

department 

89 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Daily Rigid 

Premeable 

Lenses 

6 

Month 

Old user F 21 Department of 

optical 

techniqes 

92 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 22 Medical lab. 

techniques  

99 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

New user F 23 Arabic language 

department 

92 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 Old user F 24 Department of 

optical 

techniqes 

93 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

1-6 New user F 22 Medical lab. 

techniques  

94 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 
1-6 New user F 25 Banking finacial 95 

Never Yes Lens solusion Once a Weekly Before Yes Refractive Less than 8 Extende Soft Contact 1-6 New user F 24 Department of 96 

17 



week Sleeping Error hours Lenses optical 

techniqes 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic 8-12 hours Extende Soft Contact 

Lenses 

6 

Month 

New user F 29 Medical lab. 

techniques  

97 

Never Yes Lens solusion Once a 

month 

Weekly At  Night Yes Refractive 

Error 

Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

Old user F 22 Arabic language 

department 

98 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Rigid 

Premeable 

Lenses 

1-6 Old user F 24 Department of 

dentistry 

99 

Never Yes Lens solusion Once a 

week 

Weekly At  Night Yes Cosmetic Less than 8 

hours 

Extende Soft Contact 

Lenses 

6 

Month 

Old user F 99 Medical lab. 

techniques  

922 

*F=Female 
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Chapter Three 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

1-3 Results 

    In this study data was collected from 100 patients in which 100% were females. The 

patients who wore Rigid Gas Permeable lens (RGP) or soft contact lenses presently or in the 

past were 19 (19%) and 81 (81%) respectively. According to the mode of wear 5 (5%) were 

using disposable lenses, 20(20%) wore their lenses daily and 75 (75%) were extended 

wearers.  54% were using contact lens for more than 1 to 6 years, 29% for 6 months to 1 year 

and 17 were using for year. On average 75% were wearing less than 8 hours per day while 

25% used them for more than 8 hours per day. 21 (21%) students were using contact lens for 

their refractive error, 79 (79%) for cosmetic. 28% removed contact lens before going to 

sleep, 70% removed after overnight, and 2% after one day. All the statistics shows in the 

following figures. 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure3-1: Distribution of type of contact lens 
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 Figure 3-2:Distribution according to mode of wear 

 

  

                         Figure 3-3 : Peroid of time for using contact lens 

 

 

 

 

  
20 



 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 Figure 3-4: Distribution according reason to use 

 

 

 

 

  

 

 

 

 

 

 

 

 

 Figure 3-5 : Distribution according peroid of removale contact lens 
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Table 3-1 : Crosstabulation between type of department and A- kind of cleaning material B-peroid for 

renwel contact lens C-using enzyme cleaner 

A 

 

  

 

 

 

 

B 

 

 

 

 

 

 

C 
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Chapter Four 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 1-4 Discusion 

     This study shows that students of medical departments have no more awareness about the 

use contact lenses than non-medical students departments (table 1-3) and but majority of 

them lack proper awareness regarding enzymatic cleaning and contact lens case cleaning 

which can led to serious eye problems and adverse effects due to contact lens wear can be 

acute or chronic in nature and can span the range from a mere annoyance to a disabling 

condition that results in permanent ocular damage or loss of the eye. Therefore, the 

knowledge and practice about contact lens care should be increased by appropriate 

counseling. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 23 



 

 

 

 

 

 

 

 

 

 

 References 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



 

References 

1. Giri PA, Chavan WM, Phalke DB, Bangal SV. Knowledge and Practice of Contact 

Lens Wear and Care Among Contact Lens Users Medical Students of Rural Medical 

College, Loni, Maharashtra, India.Int J Biol Med Res. 2012; 3 (1): 1385-1387.  

2. Claydon BE, Efron N. Non-compliance in contact lens wear. Ophthal Physiol 

Optics, Dec 2007; 14 (4): 356-364.  

3. Tellakula P. Care and maintenance of contact lens an overview. Kerala Journal of 

Ophthalmology, 2009; 21 (3): 294-303.  

4. McMahon TT, Devulapally J, Rosheim KM, Putz JL, Moore M, White S. Contact lens use 

after corneal trauma. J Am Optom Assoc. 1997;68(4):215–224. 

5. Yeung KK, Olson MD, Weissman BA. Complexity of contact lens fitting after refractive 

surgery (1). Am J Ophthalmol. 2002;133:607–612. 

6. Bufidis T, Konstas AG, Pallikaris IG, Siganos DS, Georgiadis N. Contact lens fitting 

difficulties following refractive surgery for high myopia. CLAO J. 2000;26:106–110. 

7. Zadnik K. Contact lens management of patients who have had unsuccessful refractive 

surgery. Curr Opin Ophthalmol. 1999;10:260–263. 

8. Lim L, Siow KL, Sakamoto R, Chong JS, Tan DT. Reverse geometry contact lens wear 

after photorefractive keratectomy, radial keratotomy, or penetrating keratoplasty. Cornea. 

2000;19:320–324. 

9. Arora R, Gupta S, Taneja M, Raina UK, Mehta DK. Disposable contact lenses in 

penetrating keratoplasty. CLAO J. 2000;26:127–129. 

10. Lim L, Tan DT, Chan WK. Therapeutic use of Bausch & Lomb Pure Vision contact 

lenses. CLAO J. 2001;27:179–185. 

11. Eggink FA, Nuijts RM. A new technique for rigid gas permeable contact lens fitting 

following penetrating keratoplasty. Acta Ophthalmol Scand. 2001; 79:245–250. 

12. Beekhuis WH, van Rij G, Eggink FA, Vreugdenhil W, Schoevaart CE. Contact lenses 

following keratoplasty. CLAO J. 1991;17:27–29. 

13. Genvert GI, Cohen EJ, Arentsen JJ, Laibson PR. Fitting gas-permeable contact lenses 

after penetrating keratoplasty. Am J Ophthalmol. 1985;99:511–514. 



14. Baum J, Dabezies OH Jr. Pathogenesis and treatment of ‗‗sterile‘‘ midperipheral corneal 

infiltrates associated with soft contact lens use. Cornea. 

2000;19:777–781. 

15. Hayworth NA, Asbell PA. Therapeutic contact lenses. CLAO J. 1990;16: 137–142. 

16. McDermott ML, Chandler JW. Therapeutic uses of contact lenses. Surv Ophthalmol. 

1989;33:381–394. 

17. Mackie IA. Contact lenses in dry eyes. Trans Ophthalmol Soc UK. 1985;104 (pt 4):477–

483. 

18. Kari O, Teir H, Huuskonen R, Bostrom C, Lemola R. Tolerance to different 

kinds of contact lenses in young atopic and non-atopic wearers. CLAO J. 2001;27:151–154. 

19. Lea SJ, Neugebauer MA, Smith RG, Vernon SA. The incidence of ophthalmic problems 

in the contact lens wearing population. Eye. 1990;4(pt 5): 706–711. 

20. O‘Donnell C, Efron N, Boulton AJ. A prospective study of contact lens wear in diabetes 

mellitus. Ophthalmic Physiol Opt. 2001;21:127–138. 

21. Lemp MA. Report of the National Eye Institute/Industry workshop on Clinical Trials in 

Dry Eyes. CLAO J. 1995;21:221–232. 

22. Carney LG, Mainstone JC, Carkeet A, Quinn TG, Hill RM. Rigid lens dynamics: lid 

effects. CLAO J. 1997;23:69–77. 

23. Abelson MB, Holly FJ. A tentative mechanism for inferior punctate keratopathy. Am J 

Ophthalmol. 1977;83:866–869. 

16 C.A. Lima et al. 

24. Collins M, Heron H, Larsen R, Lindner R. Blinking patterns in soft contact lens wearers 

can be altered with training. Am J Optom Physiol Opt. 1987; 64:100–103. 

25. Doane MG. An instrument for in vivo tear film interferometry. Optom Vis Sci. 

1989;66:383–388. 

26. Korb DR. Tear film-contact lens interactions. Adv Exp Med Biol. 1994;350: 403–410. 

27. Lam BL, Steinemann TL. Blink-associated eye movements with contact-lens wear. Am J 

Ophthalmol. 1993;116:240–241. 

28. Doughty MJ. Consideration of three types of spontaneous eyeblink activity in normal 

humans: during reading and video display terminal use, in primary gaze, and while in 

conversation. Optom Vis Sci. 2001;78:712–725. 



29. Doughty MJ. Further assessment of gender- and blink pattern-related differences in the 

spontaneous eyeblink activity in primary gaze in young adult humans. Optom Vis Sci. 

2002;79:439–447. 

30. Matsuda LM, Woldorff CL, Kame RT, Hayashida JK. Clinical comparison of corneal 

diameter and curvature in Asian eyes with those of Caucasian eyes. Optom Vis Sci. 

1992;69:51–54. 

31. Kwok LS. Measurement of corneal diameter. Br J Ophthalmol. 1990;74:63–64. 

32. Benitez-del-Castillo JM, del Rio T, Iradier T, Hernandez JL, Castillo A, Garcia-Sanchez 

J. Decrease in tear secretion and corneal sensitivity after laser in situ keratomileusis. Cornea. 

2001;20:30–32. 

33. Brennan NA, Bruce AS. Esthesiometry as an indicator of corneal health. Optom Vis Sci. 

1991;68:699–702. 

34. Campos M, Hertzog L, Garbus JJ, McDonnell PJ. Corneal sensitivity after 

photorefractive keratectomy. Am J Ophthalmol. 1992;114:51–54. 

35. Inoue K, Kato S, Ohara C, Numaga J, Amano S, Oshika T. Ocular and systemic factors 

relevant to diabetic keratoepitheliopathy. Cornea. 2001; 

20:798–801. 

36. Lawrenson JG. Corneal sensitivity in health and disease. Ophthalmic Physiol Opt. 

1997;17 (suppl 1):S17–22. 

37. Norn MS. Dendritic (herpetic) keratitis. IV. Follow-up examination of corneal 

sensitivity. Acta Ophthalmol (Copenh). 1970;48:383–395. 

38. Patel S, Perez-Santonja JJ, Alio JL, Murphy PJ. Corneal sensitivity and some properties 

of the tear film after laser in situ keratomileusis. J Refract Surg. 

2001;17:17–24. 

39. Riss B, Riss P. Corneal sensitivity in pregnancy. Ophthalmologica. 1981;183: 57–62. 

40. Riss B, Binder S, Riss P, Kemeter P. Corneal sensitivity during the menstrual cycle. Br J 

Ophthalmol. 1982;66:123–126. 

 



2021 A.D.                                                                                                        1442 A.H.  
 

   Ministry of Higher Education 

          and Scientific Research 

        Dijlah University College 

Department of Optics Technologies 

 

 

 

Study about 
 

 Complication of strabismus surgery 
Submitted to Dijlah University College as partial fulfilment of 
requirements for the degree of bachelor of optics technology 

 

By 
Teeba abdulkareem abdulreda 

Alaq Emad Mohammed 
Ayat Abbas Hassany 
Ola Qasim Mahmud 

 

 

 

SUPERVISED BY 

Dr. Khalid Awad Khalifa 
 

 



  

 
 

 صدق هللا العظيم 
 النحلسورة 
 (43) اآلية



 اإلهــــــــداء
 
ي خالل السنوات اأ ي و تعب  وع تخرج  لدراسية كهدية هدي مشر

ىل الشخص الذي مسك بيدي بقوة منذ إمتواضعة و بسيطة 
 و صغري 

 
  قعلم يسمح ان ا

 
بدا

 
ي إ.. ا

 
اس األوىلىل قدوت ي  و نب 

 
 حيات

ي  ي ان  ىلإ .. الذي ينبر درت 
البحر  أمواجمام أصمد أمن علمب 

ي ىل من إ .. الثائرة
 
 إ .. ود بال حد يغدقو لم يزل  أعطات

 
 ىل من رفعت

  سي أر 
 
 إ عاليا

 
  .. به فتخارا

 
ي و إ .. بروجي  أفديكيا من  إليك ىل حبيب 

ي 
 
ي العزيز و الغاىلي إ .. قدوت  . ىل ات 

ي  هديأو  وع تخرج   ىل تلك الإ .. مشر
 
 مرا
 
ي ربت  ةالعظيم ة

الب 
 و وعلمت 

 
ي إل عينيها أل إىل  طالما نظرت

 
كمال ستمد منها قوت

ي العلمي
 
ت ي عاجز   تقف   ة.. مسبر

 
 كلمات

 
ي عن شكرك يا ح ة

ىل إ .. بيبب 
مي الحنونة و الغال

 
 . يةا

ي 
 
ي وإٕاىل مصدر سعادت

 
ي انجاز هذا العمل   ىلاخوات

 
كل من ساهم ف

 المتواضع ... 
 

 كما 
 
وجه

 
ن ا

 
ي ا
 
  يشت

 
ي كري ش

ي أو لمن نصحب 
 
و  أخذ بيديو  رشدت

ي ٕاعداد هذا البحث ساهم 
 
لمراجع والمصادر با وتزويديمعي ف

ي المطلوبة 
 
  أيف

 
الفاضل الدكتور  ستاذيأ .. من مراحله مرحلة

ي ( خالد عواد خليفة)
 
بالنصح والتصحيح  وإرشاديعىل مساندت
 . وعىل اختيار العنوان والموضوع



 I 
 

ABSTRACT 

Eye strabismus surgery is considered one of the complicated operations in 

the past, and many patients are afraid to undergo strabismus surgery 

because of its complications. 

In this research, previous researches in this field was benefited from, 

where 120 samples were taken to study the complications that may occur 

after the operation. 

The samples were collected and classified based on age and gender, and 

after collecting and analyzing the results, the research concluded that 

complications may be minor and most strabismus surgeries have achieved 

high success rates in most countries of the world, and we recommend that 

they be performed because they have minor complications. 

In Iraq, the difficulty was in obtaining the samples required to be studied 

from government hospitals, including Ibn Al-Haytham Hospital for Eye 

Surgery, so the decision was to go to private hospitals. 

 

The start date for writing this research was from 24 February to 10 June 

2021 
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CHAPTER ONE 

1. Introduction 

As with any other surgical procedure some patients are undergoing squint 

surgery may have complications, majority of these complications are mild or 

moderate, serious complications may occur but the uncommon. 

The complications of strabismus surgery can be classified or local 

ophthalmologic complication and systemic complication. 

We have mainly discuss the local complications that can the fustiest classified 

to per operative and post-operative complication. 

The visual system encompasses the eyes, optic nerves, and pathways to and 

between different structures in the brain. Structures at the front of the eye (the 

cornea and lens) focus light entering the eye onto the retina. In the retina, light 

is converted into nerve impulses, which travel through the optic nerves and 

pathways to a specific part of the brain known as the visual cortex. These 

impulses are then transmitted to many other parts of the brain where they 

integrate with other inputs (such as from hearing or memory) to enable a 

person to understand the surrounding environment and respond accordingly. 

Figure 1 describe the parts of optical system. 
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Figure-1 The Optical System 

 

The history of modern strabismus surgery can be traced back to 1839, the year 

in which Johann Friedrich Dieffenbachia performed the first successful eye 

muscle surgery, a medial rectus myology in a seven-year old boy with 

isotropic. [1] Interestingly, that first successful strabismus surgery also had the 

first reported complication, as the patient ended up with a significant 

overcorrection from the deliberately lost [2]. 

1.1 Complications of Strabismus Surgery 

A-Post Operative 

1. Dellen: - Dellen are characterized as shallow, clearly defined excavations at 

the margin of the cornea [3]. They are generally 1.5–2 mm in diameter and 

occur following localized evaporation and dehydration of the cornea. Resulting 

disruption of the tear film and localized evaporation result in increasing 

compactness of the corneal stromal lamellae. When dellen occur following 
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strabismus surgery, they typically develop within the first 2 weeks and tend to 

occur more frequently on patients operated with a libel approach compared to 

those operated using a nonlimbal approach. 

2. Advancement of the plica semilunar is conjunctivae. Inadvertent 

advancement plica semilunar is conjunctivae (often simply referred to as pica) 

typically results from the suturing of pica to the conjunctiva adjacent to the 

limbs. 

 

 

Figure 2 Inadvertent Advancement of The Pica Semilunar is during Closure of a Libel 

Incision 

In Figure 2 the Inadvertent advancement of the pica semilunar is during closure 

of a libel incision. Where (a) is the appearance of the medial angle of the 

conjunctiva when the pica is held against the limbs, demonstrating how the 

surgeon can be fooled into believing that the edge of the conjunctiva flap has 

been identified. (b) The appearance of the same eye after release of the pica 

and acquisition of the edges of the conjunctiva flap. 
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3. Chemises: - Chemises occurs to a mild degree in all patients undergoing 

strabismus surgery, but can occasionally be pronounced. Severe chemises is 

rarely seen following routine strabismus surgery but can disrupt the suspensory 

attachments to the conjunctiva fornix through hydraulic dissection. Prolonged 

prolapse of the conjunctiva may result in fusion of the folds together requiring 

excision. 

4. Pyogenic Granuloma: Appear as a fleshy red mass with relatively rapid 

growth. The lesion is a proliferative fibro vascular response to previous trauma 

including surgery. 

5. Extruded / Exposed Tendon’s Fascia  

Occasionally extrusion/exposure of Tendon’s fascia through the conjunctiva 

incision occurs following strabismus surgery. This complication can be 

avoided by ensuring that the edges of the conjunctiva incision are well opposed 

or sutured following surgery. 

6. Subconjunctival epithelial inclusion cysts occur infrequently as a 

complication of strabismus surgery. They can occur anywhere in the operative 

field, but most commonly occur adjacent to conjunctiva incisions or near the 

new muscle insertion into the sclera. [Figure 3]. 
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Figure 3 "Dragging of the conjunctiva into the scleral suture tunnels which could implant 

epithelial cells into the scleral tracts and lead to epithelial cyst development". 

7- Anterior Segment Ischemia. 

Anterior segment ischemia is a rare but potentially sight-threatening 

complication following strabismus surgery. Risk factors for the development of 

anterior segment ischemia include advanced age, previous rectus muscle 

surgery and history of a vasculopathy, such as diabetes and/or hypertension. Of 

these risk factors, advanced age and the number of rectus muscles being 

operated upon appear to be the most important. 

8. Subconjunctival Abscess 

A subconjunctival abscess diagnosed following strabismus surgery should be 

surgically drained as soon as practical after it is recognized, and the patient 

started on antibiotics. Affected patients should undergo a dilated fundus 

examination and slit lamp examination to assess for intraocular infection and 
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should be followed closely for development of endophthalmitis and/or orbital 

cellulitis. They should be advised of warning signs of these serious potential 

complications 

9. Endophthalmitis post Orbital and perceptual cellulite 

Orbital and perceptual cellulite has been reported infrequently following 

strabismus surgery. It is rare enough following strabismus surgery that it may 

not be initially suspected and treatment may be delayed. Early recognition and 

prompt treatment, including possible hospital admission for intravenous 

antibiotics, is important. 

B- Per operative 

1. Scleral Perforation 

The reported incidence of scleral perforation varies widely. Retrospective 

studies and sir vets are likely to greatly under-estimate the number of scleral 

perforations and deep passes that actually occur. One prospective study found 

the incidence of scleral perforation to be 5.1%. Serious infections following 

strabismus surgery are uncommon. Most busy strabismus surgeons are unlikely 

to see more than one or two cases of endophthalmitis and/or orbital cellulitis 

during their entire career. Other important, but less serious infections, such as 

preseptal cellulitis and subconjunctival abscesses, are more common. 

2. The Slipped Muscle 

A slipped muscle is a disinserted rectus muscle, which, after reattachment to 

the globe, retracts posteriorly within its muscle capsule, while the empty 

capsule remains attached to the sclera at the intended new insertion site. A 
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slipped muscle should be differentiated from a lost muscle in which no portion 

of the muscle, including its capsule, remains attached to the sclera. 

3. The Lost Rectus Muscle 

Unlike a slipped muscle, when an extra ocular muscle is lost, no direct 

attachment remains between the muscle tendon and globe, the muscle and its 

capsule both retract posteriorly into the orbit. 

1.2 Strabismus 

Strabismus is a condition in which the eyes do not properly align with each 

other when looking at an object, [4] The eye that is focused on an object can 

alternate. The condition may be present occasionally or constantly. If present 

during a large part of childhood, it may result in amblyopia or loss of depth 

perception. If onset is during adulthood, it is more likely to result in double 

vision [5]. 

Strabismus can be categorized by the direction of the turned or misaligned eye: 

1. Inward turning (isotropic) 

2. Outward turning (exotropia) 

3. Upward turning (hypermtropia) 

4. Downward turning (hyperopia) 
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1.3 Types of strabismus 

There are several forms of strabismus. The two most common are : [6] 

1. Accommodative Isotropic: This often occurs in cases of uncorrected 

farsightedness and a genetic predisposition (family history) for the eyes to turn 

in. Because the ability to focus is linked to where the eyes are pointing, the 

extra focusing effort needed to keep distant objects in clear focus may cause 

the eyes to turn inward. Symptoms include double vision, closing or covering 

one eye when looking at something near, and tilting or turning the head. This 

type of strabismus typically starts in the first few years of life. This condition is 

usually treated with glasses, but may also require eye patching and/or surgery 

on the muscles of one or both eyes. 

2. Intermittent Exotropia: In this type of strabismus, one eye will fixate 

(concentrate) on a target while the other eye is pointing outward. Symptoms 

may include double vision, headaches, difficulty reading, eyestrain, and 

closing one eye when viewing far away objects or when in bright light. Patients 

may have no symptoms while the ocular deviation (difference) may be noticed 

by others. Intermittent exotropia can happen at any age. Treatment may 

involve glasses, patching, eye exercises and/or surgery on the muscles of one 

or both eyes. 

1.4 What causes strabismus? 

Most strabismus results from an abnormality of the neuromuscular control of 

eye movement. Our understanding of these control centers in the brain is still 

evolving. Less commonly, there is a problem with the actual eye muscle. 

Strabismus is often inherited; with about 30 percent of children with 

strabismus have a family member with a similar problem. 
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Other conditions associated with strabismus include [7]: 

1. Uncorrected refractive errors Poor vision in one eye Cerebral palsy 

Down syndrome (20-60% of these patients are affected). 

2. Hydrocephalus (a congenital disease that results in a build-up of fluid in 

the brain). 

3. Brain tumours Stroke (the leading cause of strabismus in adults). 

4. Head injuries, which can damage the area of the brain responsible for 

control of eye movement, the nerves that control eye movement, and the 

eye muscles. 

5. Neurological (nervous system) problems Graves' disease 

(overproduction of thyroid hormone) [8]. 

1.5 The effects of strabismus on the child  

1. Psychosocial effects People of all ages who have:- 

2. Noticeable strabismus may experience psychosocial difficulties [9]. 

Attention has also been drawn to potential socioeconomic impact resulting 

from cases of detectable strabismus. A socioeconomic consideration exists as 

well in the context of decisions regarding strabismus treatment including 

efforts to re-establish binocular vision and the possibility of stereopsis recovery 

[10]. 

One study has shown that strabismus children commonly exhibit behaviours 

marked by higher degrees of inhibition, anxiety, and emotional distress, often 

leading to outright emotional disorders. These disorders are often related to a 

negative perception of the child by peers. This is due not only to an altered 

aesthetic appearance, but also because of the inherent symbolic nature of the 

eye and gaze, and the vitally important role, they play in an individual's life as 
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social components. For some, these issues improved dramatically following 

strabismus surgery [11]. Notably, strabismus interferes with normal eye 

contact, often causing embarrassment, anger, and feelings of awkwardness, 

thereby affecting social communication in a fundamental way, with a possible 

negative effect on self-esteem [12]. 

3. Children with strabismus, particularly those with exotropia an outward turn 

may be more likely to develop a mental health disorder than normal-sighted 

children. Researchers have theorized that esotropia (an inward turn) was not 

found to be linked to a higher propensity for mental illness due to the age range 

of the participants, as well as the shorter follow-up time period; esotropic 

children were monitored to a mean age of 15.8 years, compared with 20.3 

years for the exotropic group[13,14]. 

Investigations have highlighted the impact that strabismus may typically have 

on quality of life [15]. Studies in which subjects were shown images of 

strabismus and non-strabismus persons showed a strong negative bias toward 

those visibly displaying the condition, clearly demonstrating the potential for 

future socioeconomic implications with regard to employability, as well as 

other psychosocial effects related to an individual's overall happiness.[16,17]. 

Adult and child observers perceived a right heterotopia as more disturbing than 

a left heterotopia, and child observers perceived an isotropic as "worse" than 

an exotropia.[18] Successful surgical correction of strabismus for adult as well 

as children has been shown to have a significantly positive effect on 

psychological well-being [19,20]. 
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CHAPTER TWO 

Literature Review 

In 2008, the surgical complication of strabismus have incidence rate in 400 

operation in the UK, and the most important complication: 

1. Perforation of the glob          0.08 % 

2. Slipped muscle                      0.067 % 

3. Infection                                0.06 % 

4. Lost muscle                           0.02 % 

In USA the complication are: 

1. Diplopia                       1 % 

2. Perforation of the glob           0.8 % 

3. Slipped muscle        0.05 % 

4. Infection                 0.04 % 

(Monte D mills et al strabismus surgery for Adults ophthalmology Vol 3 issue 

6, June 2004, pages 1255-1262) 

In India the most important complication are: 

1. Surgery of waing muscle     00.01 % 

2. Perforation of the globe         0.02 % 

3. Slipped muscle                      0.07 % 

(Namita Sharma, strabismus surgery complications, July 2019 Indian Journal 

of clinical and expesmental ophthalmology). 
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CHAPTER THREE 

Aim of the project 

Complication during as after strabismus surgery are not common in there study 

we want is some an idea alert their complication in Baghdad at eye speciality 

private hospital.  
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CHAPTER FOUR 

Material and Methods 

During the period from (24 March 2021 to 24 June 2021) Retro sportive of 

medical record of 102 Patients when underwent strabismus correction surgery 

Surgical operations are successful, complications have a high recovery rate and 

have minor problems that can be treated. 

In addition, we got the numbers from private Hospital, which was concluded 

because there is no relationship between the college and governmental 

hospitals. 
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CHAPTER FIVE 

Results and Discussion 

5.1 Results:  

Out of 300 surgical operations a total of 102 patients 66 (65%) males and 36 

(35%) female aged 6-18 years underwent surgery, 3 patients ended with 

infection, 1 patient ended with globe perforation, 2 patients with slipped 

muscle and 2 patient ended with haemorrhage. 

All these complications are simple and cur within 2-4 weeks after the surgery. 

Table 1: Distribution of the patient according to Age and genders. 

AGE MALE FEMALE TOTAL 

6 - 9 32 24 56 

10 - 14 24 8 32 

15 - 18 10 4 14 

 66 36 102 

We conclude from the first table (1) that we have 102 male and female patients, 

their ages ranged from 6 to 18 years. The number of females aged 9-6 years (32 

patients), the number of males (24 patients), the number of females aged 14-10 

years (24 patients), the number of males (8 patients), the number of females 

aged 18-15 years (10 patients) and the number of females aged between 18-15 

years (10 patients). Males (4 patients), for a total of 102 patients. 

 

Table 2: Distribution of complication according to Age group. 

 

AGE 

complication Infection Homogenes Total 

Slipped 

muscle 

Globe 

perforation 

6 - 9 - 1 3 - 4 

10 - 14 2 - 1 1 4 

15 - 18 - - - 1 1 
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In table (2), we notice that we have (9) patients in relation to their age We have 

one patient aged (9-6) who suffers from globe perforation And we have (3) 

patients with infection, so we have a total of (4) As for those aged (14-10) We 

have (2) patients with slipped muscle One patient suffers from infection And 

one patient suffers from homogenes So their sum becomes (4). And finally for 

those aged (18-15) who only have one patient suffering from homogenes the 

total number becomes (9). 

 

Table 3:  Distribution of the complications according to gender. 

 No. Total 

M F 

Slipped muscle 2 - 2 

Globe perforation - 1 1 

Infection 2 1 3 

Homogenes 1 1 2 

 5 3 8 

 

By studying the complications that occur during the operation or after the 

completion of the operation, as shown in the table above No. (3). We conclude 

that we have (2) cases of females who had complications after completing the 

surgery and caused slipped muscle, but in males there was none, and also we 

had (1) case of males who had complications after completing the surgery and 

caused globe perforatios but in females there is no Likewise, (2) a case of 

females who had complications after completing the surgery and caused 

infection, and (1) case in males, and we also have (1) case that had 

complications after completing the surgery and caused homogenes, and (1) 

case in males, So, the total number of complications is (8) cases between 

females and males after the completion of the surgery, and we found that the 

percentage of females is higher than that of males. 
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5.2. Discussion: 

These results are similar to various studies done in UK, India and USA that 

mentioned in the previous chapter.  

Our study estimated the prevalence of strabismus in children 6-15 years in 

paediatric unit of tertiary eye care hospital. Prevalence of strabismus was found 

to be 6.2% according to total numbers of patient whereas according to 74 

patients (Numbers of Patients found during study), 5.2% of strabismus was 

found. The frequency of concomitant strabismus was 76 (87.4%) while 

incomitant showed least than concomitant that is 4 (4.6%) the frequency of 

manifest strabismus was 69 (79.3%) and latent was 5 (5.7%) respectively, the 

most affected eye were found to be left 13 (14.9%).In comparison with the 

study published in china showed prevalence of amblyopia in our population-

based sample of 36 to 72 month-old preschool children from Yehuda District 

of Nanjing was 1.20%. The prevalence of amblyopia in Iran was 0.19%-3.9% 

The prevalence of amblyopia was found to be 1.1% in young Singaporean-

Chinese children.8 A total of 200 students of a school in Lahore, Pakistan, 

were examined for visual impairments and 3% of them were found to be 

amblyopic From different studies it can be observed that prevalence of 

amblyopia is around 1.09% to 3% of population of any area. In literature, the 

most common type of amblyopia is anisotropic. Results from this study clearly 

depicted that the type of amblyopia was independent of gender. It can affect 

anyone regardless of genders during their early years of childhood. Moreover, 

anisotropic amblyopia was found to be the most common type of amblyopia in 

both genders. The findings of this study are similar to previous studies, and in 

contrast with the study in which the most common type is strabismus. The 

results are also opposed to a study which concluded that amblyopia is more 
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common in males than females In this study the prevalence of strabismus was 

found more common in 6 – 9 age group 40 (46.0%) and ≥ 12 to 15 years of age 

group, most frequent condition was alternate esotropia and alternate exotropia 

in these groups . The vast majority of cases were of manifest strabismus and 

the highest frequency found alternate esotropia 14 (16.1%). The strabismus 

includes esotropic 40 (45.97%), exotropic 25 (28.73%), third nerve palsies 3 

(3.44%), Duane retraction syndrome 1 (1.14%), nystagmus 3(3.44%), 

amblyopia 3 (3.44%), esophoria 2(2.29%), exophoria 3(3.44%) and 

psuedostrabismus 7 (8.045%). 
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CHAPTER SIX 

Conclusion and Recommendations 

6.1 Conclusion 

The surgical treatment of strabismus is safe and effective and the complications 

that might occurs are simple and treatable. 

 

6.2 Recommendations 

1. The complications are very important and need more studies 

2. We expand the importance of studies on the complications resulting from 

surgical correction of strabismus, which are very few or almost rare in 

Iraq, so we consider conducting studies on the subject 

3. Discussing the preparation of complications for studies conducted in 

India, America and UK  
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 بسم هللا الرحمن الرحيم
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 اْلهداء

 

 الى.. 
                               .أمي. أعظم او أجل من الذي يبني وينشأ انفسًا وعقواًل.

  ..                                                                             الى
                                     أبي  ه...وأواج مدرس الحياة ومن علمني أن أقدر، أحترم 

..                                                                                الى  

                                                                        اخوتي سندي 

..                                                                               الى  

                االساتذه لما قدموه لي  من علم ومبادئ قيمه خالل مسيرتي الدراسيه 

..الى  

االصدقاء جميعاً    

 

 عبدهللا يوسف حسن 

 

 



 الشكر والتقدير 

اشكر هللا واحمده على نعمة العلم وعلى توفيقُه على وصولي الى هذا المرحله من  
.الدراسه  

. العلميوفقنا هللا  بإتمام هذا البحث   

بأسمى كلمات الشكر والعرفان والتقدير نظيًرا لما قد قدمُه من جهود جبارة ملحوظة  
وملموسة وترك بصمته جلّية على نجاح هذا البحث ) د. شاكر محمود لفته (ولم اجد   

.إال أن اتقدم  إليك بجزيل الشكر واالعتزاز بَك  مع تمنياتي  بدوام التقدم   

احب القلب الطّيب، إلى صاحب االبتسامة الفريدة )األستاذ  كلمة شكر وامتنان، إلى ص
 مهيمن سمير( 

تذتي الكرام، كّل الّتبجيل والّتوقير لكم، يا من صنعتم لي المجد، بفضلكم فهمت اأس
معنى الحياة، استقيت منكم العلوم، والمعارف، والّتجارب، ألقف في هذه الّدنيا كاألسد  

دع بالمظاهر والقشور، بل يبحث دومًا عن الجوهر،  في عرينه؛ عزيزًا كريمًا، ال ينخ
بفضلكم وجدت لي مكانًة في هذه الحياة، فأنتم لم تعلموني حرفًا واحدأ، بل علمتموني  

. كّل شيء، فلن أكون لكم، إاّل عبدًا وطوعاً   

 

أتقدم بالشكر والثناء الى االصدقاء الذين وقفوا الى جانبي في اتمام البحث وكل المراحل  
.سيهالدرا  

 



Abstract 

 

The current research aims to clarify the importance of the zemax program in 

optics and how to use and deal with it.. This research included the practical 

and experimental side.. after using hyperopia as a refractive error in this 

research.. we used the convex lens in this correction to evaluate the work 

efficiency.. to evaluate the work was done.  Evaluating this type of lens using 

the MTF positional graph, we saw that we got an improvement in the visual 

system represented by the human eye.. when using the convex lens based on 

what we saw in the ray distribution in the MTF positional graph 

  



 الملخص 

 

في البصريات  zemax يهدف البحث الحالي إلى توضيح أهمية برنامج

. وقد تضمن هذا البحث الجانب العملي وكيفية استخدامه والتعامل معه .

والتجريبي .. بعد استخدام مد البصر كخطأ انكساري في هذا البحث .. 

استخدمنا عدسة محدبة في هذا التصحيح لتقييم كفاءة العمل .. لتقييم العمل 

المنجز.  بتقييم هذا النوع من العدسات باستخدام الرسم البياني الموضعي ،  

لى تحسن في النظام البصري الذي تمثله العين البشرية ..  رأينا أننا حصلنا ع

عند استخدام العدسة المحدبة بناًء على ما رأيناه في توزيع األشعة في الرسم 

البياني الموضعي
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1-INTRODUCTION : 

1.1 Basic Structure of the Eye : 

Figure 36-1 shows a picture of the human eye. From the optical point of view, 

the black central circle, which is the pupil area, and the structured iris 

diaphragm are the most interesting parts. From the reflected light it can be 

seen that the front surface of the cornea is smooth and glossy. 

 

Figure 1-1: The human eye 

The shape of the eye approaches a spherical ball. Figure 36-2 gives details of 

its geometry. In figure 36-3 the geometrical lengths and sizes are indicated. 

The pure spherical ball model is of limited accuracy. The light enters the eye 

through the cornea, which is a layer 0.5 mm thick, and which has a refractive 

index of n = 1.377. Then passes through the anterior chamber, which has a 
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lower index of refraction of approximately n = 1.336. The thickness of this 

aqueous front part is 3.04 mm and ends at the iris plane and the eye lens. The 

iris is a diaphragm of variable diameter, which controls the numerical aperture 

and the radiance entering the eye. The lens is of a variable shape and changes 

its refractive power so that the eye can accommodate to an object a certain 

distance away. The lens is built from several nested shells. In a first 

approximation, only one optical medium is assumed, while more refined 

models distinguish a crystalline core lens and a surrounding lens cap- sule. 

Behind the lens, the light passes through the vitreous humor and is received 

at the retina where the detection of light takes place. The retina consists of 

different regions. It contains a central part, where the resolution is maximized, 

which is a small area called the fovea and which has a diameter of 1.8 mm. 

The fovea is not located centrally, around the geometrical axis of the eye, but 

usually lies 2.5 mm towards the human temple (temporal region). Another 

part of the spherically curved retina is the blind spot, which has a diameter of 

1.8 mm or 5° equivalent and is located at a distance of 15° towards the nose 

(nasal region). In the blind spot, no light can be detected, because the nerve 

enters the eye in this region. The eye-ball can be rotated inside its socket 

around the center point C, which lies 13.5 mm behind the front vertex of the 

eye. Figure 36-4 shows the distribution of the refractive index within the eye. 
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This is a simplified representation where the lens is divided into a crystalline 

lens and a lens capsule, and the refractive indices are considered as constant 

in each part. The eye has a finite speed of response and image gathering. 

Fluctuating and oscillating fast signals above a time frequency of 30 Hz give 

the impression of a constant signal and are detected as one integrated signal. 

Figure 36-4 shows the distribution of the refractive indices in the eye as a 

function of the axis coordinate z. It can be seen that a significant index 

difference occurs only at the anterior cornea surface. The differences around 

the eye lens are quite small and lie in the range  n= 0.08. 

 

Figure 1-2: Details and geometry of the human eye. 



4 
 

 

Figure 1-3: Dimensions and lengths of the human eye. N and N′ are the nodal 

points, P and P′ indicate the position of the principal planes. 

 

Figure 1-4: Simplified distribution of the development of the index of refraction in 

the eye. 
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1.2 Optical Data of the Eye :  

Table 36-1 contains the most important optical data of the human eye. A 

distinction is made between the relaxed eye, for objects at infinity, and the 

accommodated (or focused) status 

Table 1-1: Major optical parameters of the human eye 

 

In the optics of the eye, the refractive power is usually considered and is 

measured in diopters (1 dpt= 1/m). Approximately 2/3 of the refractive power 

of the human eye is located in the front surface of the cornea, which has a 

difference in refractive index of 0.377 against air on the front side and 

approximately 1/3 of the crystalline lens, which has only a difference of 0.08 

against the vitreous chamber and the vitreous humor. If the eye is put into 
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water with n = 1.33, the relative refractive index of the cornea to the 

environmental medium is reduced by a factor of 7. Therefore, the image 

distance lies far from the retina position and only a rather fuzzy image can be 

seen. A fish has a crystalline lens, which has much more strongly curved 

surfaces; the lens geometry is in fact nearly spherical. The cornea contributes 

the greater part of the refractive power to the optical system of the eye. It is 

aspherically shaped in the outer zone to reduce the spherical aberration for a 

larger pupil diameter. Sometimes the central part of the anterior surface is 

conically shaped. If this topology is particularly marked, a keratoconus 

problem occurs. The exact shape of the cornea is built by the stroma, which 

has a microstructure. The size of the periodic detail is less than /2 and this 

structure is therefore diffractive and has an anti-reflecting effect. This helps 

to reduce the generation of stray light in the eye. The lens system inside the 

eye has a shell structure. It can be considered as a gradient lens with a structure 

formed from a finite number of shells. Corresponding models for the eye have 

been proposed in the literature [36-1], [36-2]. Figure 36-5 shows the measured 

distribution of the refractive index along the optical axis of the eye lens as a 

function of the location z. It can be seen that the value changes smoothly 

without steps. The gradient structure of the eye lens helps to avoid reflections 

of the incoming light inside the eye. 
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1.3 Refractive Errors : 

Are vision problems that occur when the shape of the eye prevents light from 

focusing, particularly on the retina. For example, the eyeball is either too long 

or too short), or the shape of the cornea is wrong. The aging of the lens can 

also cause refractive errors. The most widely recognized refractive errors can 

be remedied with eyeglasses, contact lenses, or refractive surgery [1]. 

Hyperopia, or farsightedness, is a common vision problem, affecting about a 

fourth of the population. People with hyperopia can see distant objects very 

well, but have difficulty focusing on objects that are up close. The condition 

is sometimes referred to as "hypermetropia" rather than hyperopia [2]. The 

hardening of the eye lens causes the eye to focus light behind rather than on 

the retina when looking at nearby objects; the lens cannot change its shape 

sufficiently to enable the eye to focus on nearby objects because the 

accommodation strength of the eye decreases with aging [3]. Glasses are the 

simplest, safest, least expensive, and most common way to correct vision 

problems caused by refractive errors [4]. Most cases of hyperopia can be 

corrected with glasses with convex lenses or contact lenses to change the way 

light rays bend into the eyes[5]. Such lenses have more than one focal point 

and can be found in lined bifocals, lined trifocals, and progressive lenses. 
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These lenses have either two (bifocals) or three (trifocals) focal points. They 

are designed for distance vision and reading (bifocals) or for distance vision, 

intermediate vision, and reading (trifocals). In the past, eyeglasses were made 

exclusively of glass. At present, most eyeglasses are made of plastic. Plastic 

offers the best combination of strength, scratch resistance, and cost. Glass 

lenses are breakable and are approximately twice as heavy as plastic lenses. 

Although glass lenses are the most scratch resistant and the heaviest lens type, 

they are the least impact resistant [6]. The selection of material that will be 

used for the correction of refractive defects is important in visual design 

because the material plays a role in the visual aspects, such as efficiency and 

capacity, and in other areas, such as weight and density. In this regard, 

manufacturers of lenses have to consider the appropriate properties of plastic 

and glass materials in the design of lenses. In this study, two types of 

materials, namely, borosilicate and polyurethane plastic, were selected to 

model the correction of presbyopia. 
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1.3.1 Hyperopia :   

Also known as farsightedness, hyperopia is the inability to see clearly at near, 

but there is also difficulty at distance. In hyperopia the point of focus is behind 

the retina because the cornea is too flatly curved, the axial length is too short, 

or both. In adults, both near and distant objects are blurred. Children and 

young adults with mild hyperopia may be able to see clearly because of their 

ability to accommodate. To correct hyperopia, a convex (plus) lens is used. It 

is actually normal for infants and young children to have mild degrees of 

hyperopia. As they grow and the eye becomes longer, this disappears. These 

children do not require correction with glasses. However, high degrees of 

hyperopia may create too much blur and lead to amblyopia, or a form of 

strabismus called accommodative esotropia. In such patients, glasses are 

necessary to properly focus the images, and sometimes to also straighten the 

eyes. Some hyperopic children may actually “grow out” of their glasses when 

they are older because of the eye growth mentioned above. 
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1.4  Material properties : 

Borosilicate is a typical optical glass material and is commonly used to 

produce high-quality optical components. This type of material is 

characterized by the presence of substantial amounts of silica and boric oxide 

(>8%) [7]. Borosilicate exhibits excellent chemical durability, high 

permeability in the visible light spectrum, and low thermal expansion. It is 

also relatively easy to procure. Borosilicate glass is less subject to thermal 

stress as illustrated in Table 1 [8]. 

Table 1-2 Physical properties of Boroilicate [8] 

The Properties The Symbol The value 

Refractive index 

Abbe Number 

Density 

Young Factor 

Thermal expansion coefficient 

Glass transition temperature 

Nd 

Vd 

Ρ 

E 

Te 

Tglas 

 

1.5168 

  65  

2.51 g/cm3   

 82.103 N/mm2 

   8.3 .10-6 k -1  

 557 C 

 

Polyurethane is a versatile plastic material that exists in various forms. It is 

unique because it provides the flexibility of rubber and the durability of metal. 

Polyurethane exhibits excellent resistance to oils, solvents, fats, grease, and 
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benzene; high corrosion resistance; and low temperature resistance [9]. It is 

lightweight, flexible, nonconductive, and has low fabrication cost (i.e., low 

tooling cost). Polyurethane was first produced by Dr. Otto Bayer in 1937 as 

illustrated in Table 2 [10]. 

 

Table 1-3 Physical properties of polyurethane [10] 

The Properties The Symbol The value 

Refractive index   

           

 Abbe Number  

 

Density  

Nd 

 

Vd 

 

ρ 

1.6585 

 

36 

 

1.4 g/cm 

 

 

1.5 Optical System Design :  

To build the human eye model, Zemax optical design software is first placed 

in sequential mode, which is preferred when designing imaging systems or 

any system that requires optimization and detailed image analysis. 

Wavelengths are set within the range of visible light, and the dimensions are 

in millimeter. The design of the human eye model in Zemax requires eight 
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surfaces, which starts from the surface of the object (Surface 0) and ends on 

the surface of the retina (image surface) in the following section; 

Surface 0: The surface of the object, which is labeled “OBJ” 

in Zemax Lens Data Editor.   

Surface 1: The first surface is a dummy plane, which represents the input 

beam.                

Surface 2: The surface of the outer cornea. 

Surface 3: This surface represents the area between the cornea and the glass 

liquid.     

Surface 4: This surface is labeled “STO” in Zemax Lens  

Data Editor; it is the pupil plane of  the eye model. 

 Surface 5: The front part of the crystalline lens of the  model; a surface type 

(gradient 3)  provided by the Zemax program is used.  

Surface 6: The back part of the crystalline lens of the model.  

Surface 7: The interface between the lens and the vitreous body of the eye. 

Surface 8: The retina of the model, which is labeled “IMA” in Zemax Lens 

Data Editor. 
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The aforementioned model is the Liou and Brennan (1997) eye model, in 

which the Lens Data Editor should appear similar to Figure 1. The 3D layout 

of the system, in which Surface 1 was set as the  input beam surface instead 

of Surface 0, is shown in Figure 2. 

1.6   Zemax : 

       is a program Optic Studio’s intuitive user interface includes easy-to-learn 

tools and wizards which enable efficient simulation and design of any 

optical system With more than 200 field points you can set up even the   

most complex freeform and non-rotationally symmetric systems. 

Design high-confidence virtual prototypes with the only optical design  

software that can model everything from imaging optics to illumination, 

including stray light analysis. 
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Chapter two 

Work 
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2.1 OPTICAL SYSTEM PROTOTYPES THAT USED IN 

ZEMAX 

In this study, a model of human eye was designed in ZEMAX according to 

Liou & Brennan [11] which was more modern and inclusive in which many 

real factors can be calculated that so difficult to be calculated by other models 

such as pupil balance, curved retina surface, pointing to the inner of eye ball, 

and crystalline lens with two different sections of progressive refraction index. 

After the successful design of human eye by ZEMAX, it will be used to design 

the free shape of lenses. 

2.2 HUMAN EYE DESIGN  

ZEMAX sequential ray-tracing was used to design the human eye due to it 

most appropriate. Wavelengths, used in the light source within vision rays, 

were inserted. Millimeter units were used for dimensions calculation. 

ZEMAX human eye design needs to insert 8 surfaces starting from Surface 0 

to retina surface as the follow: 

•Surface 0: In fact, this surface doesn’t fall in the lens editor as surface 0, but 

its Calles as OBJ surface.  
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•Surface 1: The first surface (after the Object) is just a dummy plane, and we 

used it to make our layout drawings easier to understand. 

•Surface 2: This is the outer cornea surface. ZEMAX provide inserting any 

optical characteristics of specific material such as refraction coefficient if not 

inserted in the library of the program.  

•Surface 3: This is the interface between the cornea and the aqueous humor in 

which the last coefficient (Conic) indicating aspherical surfaces (parabola, 

hyperbola, or ellipse), its value of 0 for spherical surface and ≠0 for aspherical 

surface.  

•Surface 4: This surface is not actually labeled surface 4 in the ZEMAX lens 

data editor, it is labeled "STO" and it's the aperture stop of the system. This is 

our eye model's pupil plane. 

•Surface 5: This is the interior (front) portion of our model's crystalline lens 

the surface type "gradient 3", which provided by ZEMAX, was used. Gradient 

3 simulates the eye lens which has gradient refraction coefficient. 

•Surface 6: This is the posterior (rear) portion of our model's crystalline lens  

•Surface 7: This is the rear surface of the crystalline lens (that is, it is the 

interface between the crystalline lens and the vitreous body of the eye)  
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•Surface 8: This surface is not actually labeled surface 8 in the ZEMAX lens 

data editor, it's labeled 'IMA" and it's the image surface and the retina of our 

mode 

Table 1 shows the lens edition table that contains the human eye design with 

Hyperopia refractive error, table 2 shows the optical Prescription Data for this 

system. Figure 1 shows optical ray trace the human eye design with Hyperopia 

refractive error about o.548mm behind retina. Figure 2 shows the transverse 

ray fan plot with error at image plan about 50μm. Figure 3 shows optical path 

deference plot with error at image plan about 5 waves. Figure 4 shows the spot 

diagram with geometrical radius about 35μm. Figure 5 shows modulation 

transfer function at image plane that far from diffraction limited curve. 
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Figure 2-1: Optical ray trace the human eye design with Hyperopia refractive error 

about o.548mm behind retina. 

Table 2-1: The lens edition table that contains the human eye design with Hyperopia 

refractive error, 
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Table 2-2 Shows the optical Prescription Data for this system. 

System/Prescription Data 

Zemax\Samples\sample1\New 2021\Abdullah 

Surfaces 8 

Stop 4 

System Aperture 2.5 

Effective Focal Length 16.58 (in air at system temperature and 

pressure) 

Effective Focal Length 22.15043 (in image space) 

Back Focal Length 0.5487654 mm 

Total Track 73.42 

Image Space F/# 5.840651 
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Figure 2-2: The transverse ray fan plot with error at image plan about 50μm. 

 

Figure 2-3: Optical path deference (OPD) plot with error at image plan about 5 waves. 
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Figure 2-4: The spot diagram with geometrical radius about 35μm. 

 

Figure 2-5: Modulation transfer function (MTF) at image plane that far from 

diffraction limited curve. 
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2.3 Hyperopia Treatment with spectacles lens design   

One of the goals of treating Hyperopia or farsightedness is to help focus light 

on the retina through the use of corrective lenses. With farsightedness, 

prescription is a positive number, such as +3.00. The higher the number, the 

stronger the lenses. At this point, with a good human eye model set up in 

ZEMAX, it's possible to add external elements to the design. We will be 

designing a hyperopia treatment lens design and we'll start by adding an 

eyeglass to the front of our model. We'll optimize this lens to provide good 

imaging for Hyperopia Treatment. To do this, we first place the eyeglass lens 

into the Lens Data Editor (LDE). First, insert two surfaces between the input 

beam (Surface 1) and the Cornea (Surface 2). These two surfaces will 

represent the front and rear surfaces of the eye glass lens. We'll notice that 

we've chosen to place the eyeglass lens 15 mm from the eye. Below is a guide 

to setting up these two new surfaces.  

• Surface 1: This is the front surface of the eyeglass lens. 

• Surface 2: This is the rear surface of the eyeglass lens.  

 Table 3 shows the lens edition table that contains the corrective spectacles 

lens design, Table 4 shows the system Prescription Data for this spectacle 

lens. 
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Table 2-3 Shows the optical Prescription Data for this system.

 

Table 2-4: Shows the system Prescription Data for this spectacle lens. 

System/Prescription Data 

System Aperture Entrance Pupil Diameter = 70 

Effective Focal Length: 678.3036 (in air at system temperature and pressure) 

Effective Focal Length: 678.3036 (in image space) 

Back Focal Length 669.4826 
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Figure 6 shows human eye design optical ray tracing with spectacles lens 

correction. Figure 7 shows the transverse ray fan plot with good image quality 

about 10μm. Figure 8 shows optical path deference plot (OPD) about 0.5 

waves. Figure 9 shows the spot diagram with geometrical radius about 5μm. 

Figure 10 shows modulation transfer function at image plane that near 

diffraction limited curve. 

 

Figure 2-6: Shows human eye design optical ray tracing with spectacles lens 

correction 
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Table 2-5: The lens edition table that contains the human eye design with spectacles 

lens. 

 

 

Figure 2-7: The transverse ray fan plot with good image quality about 10μm. 
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Figure 2-8: Optical path deference plot (OPD) about 0.5 waves 

 

. Figure 2-9: The spot diagram with geometrical radius about 5μm. 
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Figure 2-10: Modulation transfer function (MTF) at image plane that near 

diffraction limited curve. 
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3.1Results and discussion : 

 Meniscus convex spectacle lens was inserted in this kind of correction to 

evaluate the performance of this image quality as well as many techniques 

were used to evaluate the design of convex lens such as Spot Diagram, 

Modified Transfer Function (MTF), Fan-Ray Aberration, optical path 

defiance(OPD), and Image analysis due to these techniques are the optimal to 

give inclusive thought on image quality by different pathways, and give a 

graphic digital and visual evaluation of image quality formed on the retina 

before and after inserting the lens. A comparison among the previous criteria, 

before and after inserting lens, were conducted to evaluate the performance of 

designed lenses to reach the optimum values of design data. This type of lens 

was tested using spot diagram, MTF, fan-ray aberration, and image analysis 

to evaluate the effect of using convex lens to correct the eye optical defect. 

Bk7 material was inserted into lens design and evaluated using the previous 

evaluation pathways and to know the effect of the lens to correct the optical 

defect as the follow: Fig. (7), (8), (9), and (10) shows the evaluation of image 

quality, after the inserting lens. A bad image quality can be seen through 

diffusion of points in a large amount out of aberration before inserting the 

lens, figure (2), (3), (4), and (5), while the good quality of image can be seen 

through gathering focusing point inside retina after inserting the lens.  
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3.2 CONCLUSION : 

 We have obtained an improvement in optical system that represented by 

human eye when using attachment element (meniscus convex lens), which has 

improvement in ray distribution of spot diagram and image contrast of 

modified transfer function (MTF). 
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 إهــــداء

 

هذا العمل المتواضع الى :  اهدي  

 الوالدين الكريمين حفظهما هللا

 الى كل افراد اسرتي

الجامعة الى كل االصدقاء ومن كانوا برفقتي اثناء دراستي في   

 و الى كل من ساهم في تلقيني و لو بحرف في مسيرتي الدراسية 
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  ركر و تقديش
 

: قال رسول هللا ) صل هللا عليه وسلم (    

يشكر هللا  يشكر الناس ال من ال "  " 

نحمد هللا عز  وجل الذي وفقنا في إتمام هذا البحث العلمي. والذي ألهمنا الصحة والعافية 

.العزيمة ، فالحمد هلل حمدًا كثيراً و  . 

َيُسرنا أن َنَتقدم بَجزيل الُشكر و الَتقدير إلى إالستاذ الدكتور الُمشرف على البحث ) د.شاكر  

ت و  وعلى ُكل ما قدمُه لنا من َتوجيها محمود لفتة ( على المساندة وإالرشاد والَتصحيح

نتقدم أيضًا بَجزيل  و ه.كماَمعلومات َقيمة ساَهمت في إثراء موضوع البحث في َجميع جواِنب

الُشكر إلى إالستاذ ) مهيمن سمير طارق ( على المتابعة والنصح والتوجيه والمساعدة في 

ناقشة الموقرة لَتفضلهم بقبول إختيار الموضوع. والشكر موصول أيضًا الى أعضاء لجنة المُ 

.ُمنافشة هذا البحث العلمي، وألى كل من َنصح أو أرشد أو وجه أو ساهم في إعداد هذا البحث  
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Abstract 

A focimeter is a device for measuring the optical parameters of ophthalmic lenses. 

Optical design is the process of designing lenses to suit a range of performance 

requirements and optical limitations. In our research, the optical designs of the 

optical path of the focimeter were prepared and implemented using the optical design 

program (Zemax), a program for the design, implementation and analysis of optical 

systems. Where the design of (Trifocal lens) was prepared for the treatment of 

presbyopia with different degrees (0.0 D ) for far , (1.0 D ) for intermediate , (2.0 D) 

for near . They have been tested in the design, performance evaluation, and optical 

fundamentals of the optical designs and performance requirements of a focimeter. 

In the first part of the focimeter, which is the telescope, which has a magnification 

of 3.2 x and consists of a group of eyepieces and objective lenses, we used 

achromatic Doublet type lenses. A standard lens with a focal length of 30 mm was 

chosen to be suitable and within a good range , We used an achromatic doublet lens 

designed to minimize the effects of chromatic aberration and spherical aberration. 
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 ملخص البحث 

التصميم البصري هو عملية تصميم العدسات    .   اللينزميتر هو جهاز لقياس المعلمات البصرية لعدسات النظارات

لتناسب مجموعة من المتطلبات البصرية والمعلمات البصرية . في بحثنا ، تم اعداد التصاميم البصرية و دراسة  

وهو برنامج التصميم وتنفيذ وتحليل   ( Zemax )وتنفيذ المسار البصري لجهاز اللينزميتر باستخدام برنامج

ث تم تجهيز تصميم ) العدسة ثالثية البؤرة ( لعالج طول النظر الشيخوخي بدرجات  االنظمة البصرية . حي

للقريب . تم اختبارها في التصميم   ( 2.00D )للمتوسط ،   ( 1.00D )لألبعاد البعيدة ،   ( 0.00D )مختلفة 

ففي الجزء األول  وتقييم األداء واالساسيات البصرية للتصميمات البصرية ومتطلبات االداء لجهاز اللينزميتر .

بتكبير   اللينزميتر ، وهو التلسكوب الذي تم تصميمه  العدسات    3.2xمن جهاز  ويتكون من مجموعة من 

 العينية والعدسات الموضوعية ، استخدمنا عدسات من النوع الاللوني المزدوج. تم اختيار العدسة القياسية  

البعد البؤري   التسديد ( ذات  الجهاز ،  ملم . تم اختيا  30) عدسة  ليكون مناسبا وفي نطاق جيد لحركة  ره 

  .استخدمنا عدسة مزدوجة لونية مصممة لتقليل آثار الزيغ اللوني والزيغ الكروي 
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1.1 The Aim of The Research  

 
Preparation and design of prescription eyeglass lenses used in the treatment of 

presbyopia problems by means of a lens measuring device (Focimeter) and using the 

zemax software. 

 

1.2 A Focimeter  

is an optical device used to determine the power of a lens. It is also known variously 

as a lensometer or vertometer. It can determine the spherical power, cylindrical 

power, axis, prism and the position of the optical center of a lens. 

 

parts of the focimeter are: 

1-eyepiece adjustment                                           8-Supporting ring   

2-point axis printing                                              9-Axial hand wheel 

3-lens lift (eyeglass table )                                    10-Lamp room 

4-Diopter hand wheel (power drum)                    11-Fixed position wheel 

5- on / of switch 

6-Battery compartment 

7-Lens pressure ring 

Introduction : 
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Figure 1-1 : Manual Focimeter 

 
Uses of Focimeter : 

1- Single Vision lenses  

2- Bifocal lenses  

3- Trifocal lenses  

4- Progressive Addition lenses  

5- Determine the Sphere power  

6-Detemine the Cylindrical lens power  

7-Mark the optical center  

8-Contact lens power  

9-Power of prism 
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Method to operate:  

The steps are:  

1-Adjust the eye piece.  

2-Align the Power Drum at zero, making sharply formed mires inside if not make 

zero error correction. 

3-Mount the glass with back surface of the lens against the rest. 4-Calculate the 

power by rotating the drum. 

 

Limitations of Manual focimeter : 

1- Although it is good for single vision lenses, but may misguide in addition 

determination of bifocal/trifocal lenses.  

2- Power varies with 0.25D difference don't calculate 0.12D difference.  

3- Difficult in case of progressive lenses.  

4-Can cause damage to the contact lenses. 
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1.3 The Refractive Power  

power  of a lens is the degree to which it will converge or diverge rays of light 

emanating from the same point on an object and entering the lens at different points 

on its face . Quantitatively , the power of a lens is the reciprocal of its focal length . 

The traditional unit of power is the diopter ( D ) . A lens with a power of one diopter 

has a focal length of one meter [2]. 

 

1.4 Optical Lens Design  

Optical lens design is the process of designing a lens to meet a set of performance 

requirements and constraints ,including cost and manufacturing limitations. 

Parameters include surface profile types, as well as radius of curvature, distance to 

the next surface, material type and optionally tilt and decenter.  

The process is computationally intensive, using ray tracing or other techniques to 

model how the lens affects light that passes through it. Design constraints can 

include realistic lens element center and edge thicknesses, minimum and maximum 

air-spaces between lenses, maximum constraints on entrance and exit angles, 

physically realizable glass index of refraction and dispersion properties. 

Manufacturing costs and delivery schedules are also a major part of optical design.  
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The price of an optical glass blank of given dimensions can vary by a factor of fifty 

or more, depending on the size, glass type, index homogeneity quality, and 

availability, with BK7 usually being the cheapest [2]. 

 

1.5 Zemax Software  

ZEMAX is a program which can model, analyze, and assist in the design of optical 

systems. The interface to ZEMAX has been designed to be easy to use, and with a 

little practice it can allow very rapid interactive design. Neither the ZEMAX 

program nor the ZEMAX documentation will teach you how to design lenses or 

optical systems. Although the program will do many things to assist you in designing 

and analyzing optical systems, you are still the designer. Technical support available 

to ZEMAX users includes assistance in using the program, but does not include 

tutoring on fundamental optical design principles [3]. OpticStudio, then called 

Zemax, was originally written by Ken Moore and was the first optical design 

program specifically written for Windows[8]. It became commercially available in 

1990. The first version was called Max, named after the programmer's dog. The 

name was later changed to Zemax due to a trademark conflict. The software was 

rebranded as OpticStudio in 2016 [9]. 
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2.1 Optical Design  

Up to the late 1940s, all optical designs had to be made by hand calculation, tracing 

rays with a logarithmic table. This method was extremely tedious and slow. To trace 

only one ray through an optical system took many hours of work and patience. 

Probably the earliest use of a computer to trace rays was by James G. Baker in 1944, 

who used the Mark I calculator at Harvard to trace rays. To trace only one skew ray 

through an optical surface on this machine took 120 sec. At the Institute of Optics 

of the University of Rochester, the first use of a computer to trace rays was made in 

1953 for the IBM 650, by Robert E. Hopkins. Another leader in this field, at the 

Eastman Kodak Co., was Donald P. Feder. This computer work saved a lot of time 

in the design process, but the programs were just tools to make the whole process 

faster [2]. In lens design the merit function is a function of the parameters that 

describe the quality of the system (how close it is to the ideal solution). The greater 

the merit function, the worse the system is. The goal of all optimization methods is 

to reduce this merit function as much as possible. Some authors have proposed to 

call this function the error function, because the smaller the final value of this 

function, the closer the optical system is to the desired state [4]. Lens optimization 

programs need a starting design to make several iterations until a good design is 

found . Popular optical design software includes Zemax's Optic Studio , Synopsys's 

Code V, and Lambda Research's OSLO. In most cases the designer must first choose 
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a viable design for the optical system, and then numerical modelling is used to refine 

it [7]. The designer ensures that designs optimized by the computer meet all 

requirements, and makes adjustments or restarts the process when they do not. 

2.2. Basic Telescopic System 

A visual telescope consists of two lenses . The lens closer to the object is called the 

objective and the lens closer to the eye is the eye lens or eyepiece. The objective 

forms a real image of the object on the focal plane of this objective. Then, the eye 

lens acts as a magnifier, forming a virtual image, to be observed by the eye. If the 

object as observed with the naked eye has an angular height a, observed through the 

telescope it has an angular height b [4]. Then, the magnification or magnifying power 

of the telescope is defined by : m = f ob / f oc = f1 / f2 

 

 

 

 

 

Figure 2-1 : Telescopic System 
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2.2.1 Telescope Eyepieces 

An eyepiece has its entrance and exit pupils outside the system. Normally, the 

entrance pupil is located in the same plane as the exit pupil of the telescope objective. 

To observe the image, the center of the eye globe of the observer is located at the 

exit pupil of the eyepiece. The transverse axial aberrations (spherical and chromatic) 

have to be smaller than those of the telescope objective. The focal length of the 

eyepiece is smaller than the focal length of the objective by a factor equal to the 

magnification of the telescope [4]. 

2.2.2 Telescope Objective Lenses  

In a telescope the objective is the lens at the front end of a refractor telescope. A 

telescope's light-gathering power and angular resolution are both directly related to 

the diameter (or "aperture") of its objective lens. The larger the objective, the dimmer 

the objects it can view and the more detail it can resolve[4]. 

2.2.2.1 Achromatic Doublet Lens 

An achromatic lens or achromat is a lens that is designed to limit the effects of 

chromatic and spherical aberration. Achromatic lenses are corrected to bring two 

wavelengths (typically red and blue) into focus on the same plane. An achromatic 

doublet brings red and blue light to the same focus, and is the earliest example of an 
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achromatic lens. The most common type of achromat is the achromatic doublet, 

which is composed of two individual lenses made from glasses with different 

amounts of dispersion. Typically, one element is a negative (concave) element made 

out of flint glass. and the other is a positive (convex) element made of crown 

glass[8]. The negative component is usually made of what is called “Flint 

glass”.  Flint glass has some lead and a particular high chromatic aberration 

(described by an Abbe number below 50), and high refractive index (usually above 

1.55).  Some types of flint glass are: F, LF, SF, KF, BaF, BaLF.  Lead-free flint glass 

usually has a “N” before their name. For example N-SF8.   

Crown glass on the other hand is used to fabricate the positive component.  Crown 

glass has a low dispersion (with an Abbe number above 50) and low refractive index 

(usually below 1.5), although some glass like BK7 has a refractive index that 

overlaps with some flint glass.  Crown glass names usually include a “K” at the end 

(form the german “kron ”, crown).  Some types of crown glass are:  K, SK, BK, LaK, 

LaSK and many others. 

The lens elements are mounted next to each other, often cemented together, and 

shaped so that the chromatic aberration of one is counterbalanced by that of the other. 

In the most common type (shown), the positive power of the crown lens element is 

not quite equalled by the negative power of the flint lens element.  
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Together they form a weak positive lens that will bring two different wavelengths of 

light to a common focus[9]. 

 

  

 

 

 

 

Figure 2-2 : Achromatic Doublet Lens 

 

2.3 Standard Lens ( Collimator Lens ) 

In optics, a collimator lens may consist of a lens with some type of light source 

and/or an image at its focus. This can be used to replicate a target focused at infinity 

with little or no parallax. We can use the achromatic doublet lens is the simplest 

collimator lens . collimator consists of a tube containing a convex lens at one end 

and an adjustable aperture at the other, the aperture being in the focal plane of the 

lens. Radiation entering the aperture leaves the collimator as a parallel beam, so that 

the image can be viewed without parallax [10]. 

 

This Photo by Unknown Author is licensed under CC BY-SA 
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2.4 Refractive Errors ( Presbyopia ) 

Refractive errors are vision problems that occur when the shape of the eye prevents 

light from focusing, particularly on the retina. For example, the eyeball is either too 

long or too short), or the shape of the cornea is wrong[11]. The aging of the lens can 

also cause refractive errors. The most widely recognized refractive errors can be 

remedied with eyeglasses, contact lenses, or refractive surgery .Presbyopia, which 

is the aging of the eye and the loss of near vision as a person ages, is another type of 

hyperopia. This condition leads to the gradual deterioration of the capability of the 

eye to focus clearly on nearby objects , it is part of the natural aging process of the 

eye. The hardening of the eye lens causes the eye to focus light behind rather than 

on the retina when looking at nearby objects , The lens cannot change its shape 

sufficiently to enable the eye to focus on nearby objects because the accommodation 

strength of the eye decreases with aging . Glasses are the simplest, safest, least 

expensive, and most common way to correct vision problems caused by refractive 

errors . Most cases of presbyopia can be corrected by using simple reading glasses 

with convex lenses. Individuals suffering from myopia and hyperopia regularly need 

multifocal lenses . Such lenses have more than one focal point and can be found in 

lined bifocals, lined trifocals, and progressive lenses.  
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These lenses have either two (bifocals) or three (trifocals) focal points. They are 

designed for distance vision and reading (bifocals) or for distance vision, 

intermediate vision, and reading (trifocals). In the past, eyeglasses were made 

exclusively of glass. At present, most eyeglasses are made of plastic. Plastic offers 

the best combination of strength, scratch resistance, and cost. Glass lenses are 

breakable and are approximately twice as heavy as plastic lenses. Although glass 

lenses are the most scratch resistant and the heaviest lens type, they are the least 

impact resistant [11]. 

 

 

 

 

 

 

 

 

 

Figure 2-3 : Presbyopia and Corrected Presbyopia 
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3.1 The Experimental Work : 

The optical designs of the optical path of the focimeter device were prepared using 

the Zemax optical designs program. Figure (1) shows the optical path of the system 

as a whole. The first part represents the telescope with a magnification of 3.2x 

resulting from the group of eyepieces with a focal length of 25mm and the objective 

lens of the type of achromatic doublet with a focal length of 79.99mm. 

The third part in Figure 1 is the eyeglass lens to be examined, as it must be located 

in the focus of the last standard lens to obtain the application of Newton's law 

requirement. 

 

X X’ = -FS
2  

FS  = collimating lens or standard lens focal length 

X= Shift at image  

X’ = FTEST  ( Because the location of the eyeglass lens is at the focal point of the 

sighting lens of the focimeter ) 

A standard lens with a focal length of 30 mm was selected to ensure the positive and 

negative creep of the system within the range is not large. 
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FIGURE 3-1: TOTAL OPTICAL LAYOUT SYSTEM 
 

Table 1 shows the optical design data for the system as a whole, starting from the 

target to the location of the image, including the specifications of the surfaces and 

the distances between them and the types of glass. 

 

System/Prescription Data 

Title: lensometer design /Department of Optics Techniques, Dijlah University College 

Date : 5/16/2021 

GENERAL LENS DATA: 

Back Focal Length       :        27.50523 

Total Track             :        221.3292 
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TABLE 1: SURFACE DATA SUMMARY: 

 

No  Surface 

Type                     

Radius Thickness Glass Diameter Comment  

1 Object Infinity Infinity Air  0 Object 

2 Standard                             Infinity 17.5                                   Air 4 Eye position  

3 Stop               43.281 1.5                               SF5           16 Eyepieces  

4 Standard 11.61 5 SK16 16  

5 Standard -28.11            19.4 Air  16  

6 Standard 25.97 4 SK16 16  

7 Standard Infinity 42.392                                  Air  16  

8 Standard 47.836             1.6 SF5 18 Objective lens 

9 Standard 18 5.4                   BK7 18  

10 Standard -25.62              60 Air  18  

11 Standard 100 3 Bk7 30 1st Surface 

Spectacle lens  

12 Standard 100 29.032 Air   2nd Surface 

Spectacle lens 

13 Standard 19.1               3.9 Bk7 14 Standard lens 

14 Standard -13.22             1.1                   SF5 14  

15 Standard -35.77         27.505                                  Air  14 Distance to image 

16 Image                             Infinity  Air  9  Target Image  
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A lens design has been prepared to treat presbyopia as shown in Figure 2, where 

the second surface is fixed (base curve), the front surface contains three regions 

far, medium and near to three surface variable forces (0.00, 1.00D, 2.00D ). Tables 

2, 3 and 4 show data. Optical designs of the lens according to the lens power for 

far, medium and near. 

 

 

 

 

 

    
   FIGURE 3-2 : OPTICAL LAYOUT FOR SPECTACLES LENS WITH THREE 

POWER  PARTITION 

System/Prescription Data  

GENERAL LENS DATA:     Lens power   :   0.00 D    FOR FAR VISION 

Date : 5/15/2021 

System Aperture         : Entrance Pupil Diameter = 60 

Effective Focal Length  :        18930.59 (in image space) 

Back Focal Length       :        18737.09 
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TABLE 2: SURFACE DATA SUMMARY FOR FAR VISION 

SURFACE DATA SUMMARY: 

     Surface  Type Radius       Thickness                 Glass              Diameter             

Object STANDARD   

Infinity    

 Infinity     0   

Aperture 

Stop 

STANDARD 100               3 n=1.516800 

γd = 64.16  

60mm 1st 

surface 
 

2 STANDARD 100 18737.09  60mm 2nd 

surface 
 

IMA STANDARD Infinity      

 

System/Prescription Data  

GENERAL LENS DATA:        Lens power   :   1.00 D   FOR INTERMEDIAT  VISION  

Date : 5/15/2021 

System Aperture         :  Entrance Pupil Diameter = 70 

Effective Focal Length :        1000.461 (in image space) 

Back Focal Length     :     988.3802 

 

 

         TABLE 3: SURFACE DATA SUMMARY FOR INTERMEDIAT VISION 

SURFACE DATA SUMMARY: 

Surface  Type Radius       Thickness                 Glass              Diameter             

Object STANDARD      

Infinity    

     Infinity     0   

Aperture  

Stop 

STANDARD 84.65               3 n=1.516800 

γd = 64.16  

60mm 1st 

surface 

 

2 STANDARD 100 988.38  60mm 2nd 

surface 

 

IMA STANDARD Infinity      
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System/Prescription Data     

GENERAL LENS DATA:   Lens power   :   2.00 D       FOR NEAR VISION  

System Aperture         : Entrance Pupil Diameter = 70 

Effective Focal Length  :        499.8744 (in image space) 

Back Focal Length       :        492.8588 

 

 

TABLE 4: SURFACE DATA SUMMARY FOR NEAR VISION 

SURFACE DATA SUMMARY: 

 Surface  Type Radius       Thickness                 Glass              Diameter             

Object STANDARD      

Infinity    

     Infinity     0   

Aperture 

Stop 

STANDARD 72.83               3 n=1.516800 

γd = 64.16  

60mm 1st 

surface 

 

2 STANDARD 100 492.8588  60mm 2nd 

surface 

 

IMA STANDARD Infinity      
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Chapter 4 
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4.1 Results and Discussion   

Table No. 5 shows the results and the analysis by changing the lens convexity, which 

leads to changing the pupil. The results of the Zemax program show the amount of 

change in the fourth column of Table (d), which results in the amount of creep in the 

fifth column, which represents X in Newton’s law, and from which the rest of the 

values in the table were extracted and obtained The value of X 'is equal to the focal 

length of the eyeglass lens to be examined. 

 

TABLE 5: SUMMARY RESULT 

Lens 

partition 

Surface 1 

Radius 

Surface 

2 Radius 

d = 

distance 

to focus    

Shift 

=X 

X’=-fs2/X  

    =ftest 

 

POWER =1000/ 

ftest 

Far 100 mm 100 mm 27.553 0 0 0 

Intermediate  84.65 

mm 

100 mm 26,645 0.86 988.1 1.01 D 

Near  72.83 

mm 

100 mm 25.732 1.821 492.7 2.02 D 
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 :الخالصه

 تقدير مدى انتشار مرض جفاف العين بين طالب كلية دجلة الجامعة.الهدف : 

 0202تم اجراء دراسة مقطعية على طالب كلية دجلة الجامعة للفترة من االول من شهر شباط  طرق العمل :

ثم اخضاع جميع المشاركين ’ . بعد الحصول على الموافقة المطلوبة  0202 ولغاية االول من شهر نيسان

ملم  21اقل من  2شيرمر  المرضى الذين لديهم قراءةثم تحديد .  التخدير الموضعي تحت 2شيرمر   الختبار

 كمرض جفاف العين .

بعد ذلك , تم تطبيق استبيان مصمم مسبقا على جميع االشخاص المصابين بجفاف العين الذين سألوا عن 

 االعراض المختلفة وعوامل الخطر لجفاف العين .

% ( من الذكور . كان متوسط 24) 71% ( من االناث و 12) 221طالبا كان هناك  022: من بين  النتائج

% يعانون من جفاف 02,2% من المشاركين طبيعيين بينما كان 17,7سنه وكان  2,72 ±02,71عمر الطالب 

 العين.

 لمزيد من الدراساتا: كان مرض جفاف العين منتشر بشكل كبير بين طالب كلية دجله الجامعة .  االستنتاج

للوقاية او االكتشاف المبكر والعالج. كان مرض جفاف العين ذات داللية احصائية اكثر انتشارا عند  ضرورية

 الذكور مقارنة باالناث. 

 

 

 

 

   

    

 



Abstract: 

Objective: to estimate the prevalence of dry eye disease (DED) among the students of 

Dijlah University College. 

 

Methods: A cross-sectional study was conducted among the students at Dijlah 

university College  for the period of  1
st
  February  2021 to 1

st
  of April 2021. Upon 

obtaining informed consent, all participants were given Schirmer 1 test under topical 

anesthesia. Patients with Schirmer 1 reading less than 15 mm were identified as dry-

eye patients. After that, a pre-designed questionnaire was applied to all dry eye 

subjects that asked about different symptoms and risk factors of dry eyes. 

Results: Among 214 Students,117 (54%) were females and 97 (46%) were males. The 

mean age of students was 20.95 ± 1.91 years. 79.9 % of the participants were normal 

while the 20.1 % had dry eyes. 

Conclusion: The Dry Eye Disease (DED)was highly prevalent among students at the 

Dijlah University College. Further studies are crucial for prevention or early detection 

and treatment. Dry Eye Disease was statically significant more prevalent in male 

compared to female. 

 

 

 

 

 

 

 

 

 



Introduction: 

In the past decades, the concept of dry eye disease (DED) has been regularly 

updated. DED is a multifactorial tear and ocular surface disease that leads to the 

instability of the tear film causing eye discomfort and disturbance of vision with 

eventual eye surface damage. It is usually accompanied by increased in the tear film 

osmolarity and eye surface inflammation (1). 

The tear film is a complex mixture of substances secreted from multiple sources on the 

ocular surface, including the lacrimal gland, the accessory lacrimal glands, the 

meibomian glands, and the goblet cells, figure (1). 

 

 

Figure 1: Tear film composition. 

DED is considered as one of the most frequent ocular morbidities. Around 25 % 

of the patients attending eye care clinics document dry eye symptoms, making it one 

of the most common conditions seen by the eye care practitioners and an expanding 



public health issue (2). DED is associated with reduced ability to do some activities 

that require visual attention, such as reading, driving, and computer-related work. 

Patients usually report frequent and severe dry eye symptoms that affect their life 

quality (3,4). 

DED is caused by diminished tear secretion and increased evaporation as well as by 

abnormalities in the mucus or lipid layers of the tear film (5). For practical reasons, 

DED is classified into "dry eye with decreased tear production (aqueous-deficient)" 

and "dry eye with increased tear film evaporation (hyperevaporative)". 

 

Approximately 10 percent of dry eye patients have an aqueous-deficient 

condition. Hyper-evaporative conditions, usually caused by meibomian gland 

dysfunction, and mixed hyper-evaporative / aqueous-deficient types, represent more 

than 80 percent of cases (6). In elderly patients and patients with autoimmune diseases 

such as the primary Sjogren's syndrome and rheumatoid arthritis, dry eye is mainly 

due to inadequate tear secretion by the lacrimal glands (7,8,9).(Figure 2) 

 

Figure 2: Tear film and Dry Eye Disease. 

In the case of evaporative dry eyes, such as decreased blinking and eyelid 

abnormalities, eyes dry out due to the increased tear evaporation. Environmental and 

life style factors like tropical climate, central heating, air pollution, decreased  blinking 



associated with car driving, watching TV and electronic devices may alter the tear film 

and lead to infection, ulceration of cornea and even loss of vision (10). 

 

Dry eye symptoms include eye burning, feeling of foreign body, stinging, 

discomfort, photophobia, and blurred vision. In dry eye, usually there are conjunctival 

redness and eye surface damage with superficial punctate keratitis. There is a drop in 

the lower tear meniscus, and there are also obvious signs of meibomian gland 

dysfunction with thickening of eyelid margins and telangiectasia (11). (Figure 3) 

 

 

Figure 3: Dry eye disease symptoms. 

 

Scarring of conjunctiva or corneal problems can occur in late stages of dry eye 

or in severe forms of the disease. Apart from filamentary keratitis, recurrent epithelial 

defects, corneal ulceration and  even perforation may make the course more 

complicated. Advanced DED complications are uncommon and may occur in primary 

or secondary Sjogren syndrome, xerophthalmia, Stevens-Johnson syndrome, graft-



versus  host disease, and ichthyosis. They can lead to vision loss or even functional 

blindness (12). 

The diagnosis and treatment of DED carry a lot of difficulties for the eye care 

providers due to the lack of consistency between symptoms and signs (12).  

 

Different investigations are used for diagnosis of dry eye disease including, tear 

film break up time (TBUT), measurement of tear meniscus height, figure (4).Schirmer 

test, Rose Bengal epithelial staining and tear osmolarity. It has been shown that 

different tests have different sensitivity and specificity. Determination the tears 

osmolarity is perhaps the most reliable method for diagnosing DED, but it is costly 

and takes time (13).  

 

 

Figure 4: Keratography to measure the tear function. 

 

 

 

 

Schirmer test or SM tube test to measure the production of  tears is an easy to perform 

test and it is the most wide spread test and performed with or without anesthesia. It 

tests basic tear secretion with anesthesia and calculates total (basal & reflex) tear 

secretions without anesthesia (14). Figure (5.A, 5.B) 



 

Figure 5.A: Schirmer test. 

 

 

Figure 5.B: SM Tube test. 

 

 

Various  researches have been done across different countries around the world to 

detect the prevalence of dry eye among different age groups, and the prevalence of 

DED was found to be varying  between 5 percent to 30 percent (15).Multiple 

researches had found that DED could affect any race and it's more prevalent in females 

than males (16). 

 

For dry eye disease treatment, most people with occasional or mild dry eye 

symptoms, it's enough to regularly use over-the-counter eye drops (artificial tears). If 



symptoms are persistent and more serious, you have other options. Some treatments 

focus on reversing or managing a condition or factor that's causing your dry eyes. 

Other treatments can improve your tear quality or stop tears from quickly draining 

away from the eyes. (17, 18) 

Prescription medications used to treat dry eyes include drugs to reduce eyelid 

inflammation along the edge of eyelids can keep oil glands from secreting oil into 

tears. Eye drops to control cornea inflammation on the surface of your eyes (cornea) 

may be controlled with prescription eye drops that contain the immune-suppressing 

medication cyclosporine or corticosteroids. Corticosteroids are not ideal for long-term 

use due to possible side effects. 

Eye inserts that work like artificial tears, moderate to severe dry eye symptoms and 

artificial tears are not recommended, another option may be a tiny eye insert that looks 

like a clear grain of rice. Once a day, you place the hydroxypropyl cellulose (Lacrisert) 

insert between your lower eyelid and your eyeball. The insert dissolves slowly, 

releasing a substance that's used in eye drops to lubricate your eye. 

Tear-stimulating drugs. Drugs called cholinergics (pilocarpine, cevimeline) help 

increase tear production. These drugs are available as pills, gel or eye drops. Possible 

side effects include sweating. 

 

 

Other procedures that may be used to treat dry eyes include, closing tear ducts to 

reduce tear loss, to keep tears from leaving the eye too quickly. This can be done by 

partially or completely closing your tear ducts, which normally serve to drain tears 

away. Tear ducts can be plugged with tiny silicone plugs (punctal plugs). These are 

removable. Or tear ducts can be plugged with a procedure that uses heat. This is a 

more permanent solution called thermal cautery. (Figure 6) 



 

Figure 6:Punctal plugs. 

 

 

 

 

Using special contact lenses, contact lenses designed to help people with dry eyes. 

Some people with severe dry eyes may use special contact lenses that protect the 

surface of the eyes and trap moisture. These are called scleral lenses or bandage 

lenses.Unblocking oil  

glands, warm compresses or eye masks used daily can help clear up blocked oil 

glands.  A thermal pulsation device is another way to unclog the oil glands, but it is 

unclear whether this method provides any advantage over warm compresses. 

Using light therapy and eyelid massage, a technique called intense-pulsed light therapy 

followed by massage of  the eyelids has proved to help people with severe dry eyes, 

figure (7). (17,18) 

 



 

 

Figure 7: Intense-pulsed light therapy. 

Nowadays, because of the prolonged use of the mobile phones, tablets and classroom 

projectors by the university students for reading and study, dry eye disease has become 

a serious health issue among them.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Material and Methods: 

This cross-sectional study was conducted among the students at University of Dijlah in 

Iraq for the period of 1st February to 1st April 2021. The study was carried out in 

accordance with the laws of good medical practice as set out in the Helsinki 

Declaration. All study participants were tested with Schirmer 1 test after receiving  

notified consents. It was performed by using commercially accessible special sheets. 

Topical Tetracaine (4%) drops  was applied 5 minutes before the exam to both eyes. 

Five millimeters of the sheet were folded and inserted in the conjunctival fornix at the 

junction of the lateral 1/3and 2/3 of the lower eyelids while the eyes were still not 

closed. The sheets were drawn out after 5 minutes and sheet wetting was assessed. As 

shown by Schirmer's sheet wetting, participant was labeled as normal when wetting 

more than 15 mm, 11-15 mm (mild DED), 5-10 mm (moderate DED), and (severe 

DED) when the wetting is less than 5 mm. 

Subsequently, all participants that reported to have DED by Schirmer 1 test were 

provided with amodified Ocular surface disease index (OSDI) questionnaire, that  

included eight questions related to dry eye symptoms. The OSDI is a scientifically 

verifiable way of assessing the severity of DED and has the necessary psychometric 

properties to be used in clinical studies as an indicator (19,20). 

 

The questionnaire included special demographic data such as age, gender, 

previous refractive surgery, wearing of contact lenses, mobile and computer use, 

reading hours per day, family history of dryeye, personal habits like smoking, and 

finally dry eye symptoms like frequent tearing, burning sensation, transient blurring of 

vision, grittiness, itching, dryness, redness and stickiness. When a participant reported 

a symptom, they were asked to indicate whether the symptom was rarely, sometimes, 

frequently and constantly encountered. 

 

 



Results: 

A number of 214 students have participated in this study.The mean age of participants 

was 20.95 ± 1.91 years, 117 (54.7%) were females and 97 (45.3%) were males.  

Table 1displays the prevalence of the total participants according to their age and 

gender. 

 

Table 1: The participant's details of age and gender (n=214). 

 Number of Subjects Percentage % 

Age(years) 

19 59 27.5 

20 39 18.2 

21 26 12.1 

22 34 15.8 

23 35 16.3 

24 21 9.8 

Total 214 100 

Gender 

Female 117 54.7 

Male 97 45.3 

Total 214 100 

 

 

 

 

 

 

 

 



Schirmer test showed the prevalence and the severity of  DED, 171 (79.9 %) of 

the participants were normal. While, the prevalence of dry eye was 20.1 % (43 

cases) in our study. There were 25 (11.7%) students with mild DED, 16 (7.5%) 

students with moderate DED and 2 (0.9%) students with severe DED,as displayed 

in Table 2. 

 

 

 

Table 2: Outcome of Schirmer test(n=214) 

Schirmer test Number of Subjects Prevalence (%) 

Normal  171 79.9 

Mild 25 11.7 

Moderate  16 7.5 

Severe  2 0.9 

Total  214 100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The most frequent complaint presentation of DED was eye watering in 33 

patients (76.7%) of cases followed by eye redness and itching in 32 (74.4%) and 

30 (69.7%) of cases respectively as shown inTable 3. 

 

 

 

 

Table 3: Frequency of symptoms in patients with dry eye (n=43) 

Symptoms Number of patients Percentage % 

Watering or tearing 33 76.7 

Eye redness 32 74.4 

Itching 30 69.7 

Burning sensation 25 58.1 

Dryness 23 53.4 

transient blurred vision 19 44.1 

Grittiness 18 41.8 

Stickiness 16 37.2 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4 shows the distribution of risk factors among dry eye patients (43 cases). 

Frequency of  factors was 46.5% for use of electronic devices for 2- 4 hours (20 

cases), 41.9% for dry eye family history(18 cases), 16.3% for smoking (7 cases), and 

4.6% for use of contact lenses (2 cases). All factors were not statistically significant 

associated with DED (p value > 0.05) except that male had statically significant higher 

prevalence of DED than females (p=0.04). 

 

 

 

Table 4: Possible risk factors among dry eye patients (n=43) 

Risk factors Dry eye 

subjects 

Frequency 

(%) 

P value 

Family history of dry eye 18 41.9 0.3 

Smoking 7 16.3 0.89 

Electronic devices use per 

day 

>2 

hours 

23 53.5 0.9 

<2 

hours 

20 46.5  

Gender male 25 58.1 0.04 

female 18 41.9  

Contact lenses use 2 4.7 0.031 

 

 

 

 

 

 

 



Discussion: 

The major goal of this research was successfully achieved to identify the dry-eye risk 

factors in young age group . Multiple past researches have shown that the dry eye 

prevalence ranges around 5% to 30% based on which diagnostic criteria are used and 

the cut-off points of different tear film analysis measures (15).  

Our outcome of general prevalence of (20.1 %) falls inside the expressed range and 

appear to be steady with various other investigation results. Some studies conducted 

worldwide showed that dry eyes are more prevalent in women compared to men, in 

which around 52% of women have dry eyes compared to men (16), while other study 

reported that the prevalence of dry eyes in Indonesian men was found to be 1.4times 

higher than in females (p < 0.001) (21). Our study found statistically significant higher 

prevalence of DED in males (58.1%) compared to females (41.9%) (p= 0.04). This 

finding can be explained by the fact that males are more prone to environmental risk 

factors in the outdoors, resulting in higher DED. To detect the actual reason for this 

rise of dry eye prevalence in males, we recommend further studies in this regard. 

Regarding to the other risk factors including family history of dry eyes, smoking and 

the use of electronic devices or contact lenses, we found no statically significant 

association with dry eye. Different environment, study styles, sample sizes and genetic 

traits can be contributed to this difference in outcome. 

 

 

 

 

 

 

 

 

 

 



Conclusion 

In our research, the DED was highly prevalent  among students and showed 

statistically significant association with gender. So, the more knowledge about this 

entity helps for early detection and treatment. The OSDI questionnaire can be 

conveniently administered and used together with the schirmer-1 test to aid in early 

diagnosis of DED and limit the impact of  its on quality of vision and life.Although, 

the long use of electronic devices by our population was the most frequent risk 

factorfor dry eye, we did not find any statistically significant  association. To 

understand precisely what was correlated with dry eye for early diagnosis and 

treatment, we should optimize our research, screening and evaluation activities. 
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IOP Intraocular pressure Fluid pressure inside the 
eye 
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Abstract 

 

This study was based on 36 (24 male and 12 female) retrospective files for 

patients were visiting eye teaching hospitals in Baghdad, during the period 

of 2017-2018. The results were classified as age period against the increase 

of IOP for the selected patient. 

The numbers of females visiting the hospital were 1/3 of the male  

(12 females and 24 males) , and this was attributed to several reasons. 

Also this study shows the recommended Values of cup to disc ratio, the 

increase of IOP and the Humphry visual Field test were presented as a 

function of the level of glaucoma.  

The results shows that the increase in IOP for the left and right eye have the 

same distribution, but the right eye suffers from high increase in (IOP) 

rather than the left eye. 

The results indicate that 7% of the patients have high level of glaucoma 

(severe) for right eyes. Where no one of the patient have high level 

glaucoma with left eye. And also the group of patient from Age (60 to 70) 

have the highest IOP comparing to other Age Period . 
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Chapter-1- 
Introduction: 

Glaucoma is a group condition of the eye. It is an ophthalmic neurodegenerative 

condition and is characterized by raised intraocular pressure.  [1] When left 

untreated, patients may gradually experience visual field loss, and even lose their 

sight completely. It is the second leading cause of blindness around the globe.  [1] 

Several factors, many which still unknown increase the probability of glaucoma 

development. The most important parameter are the increased of intraocular 

pressure (IOP) and the advanced age. [1] 

1-1 what is the intraocular pressure of the eye and how it does increase: 

Intraocular pressure it’s the fluid pressure inside the eye and it can be determined 

by the production and drainage of aqueous humor by the ciliary body and its 

drainage via the trabecular meshwork and uveoscleral outflow. The reason for this 

is because the vitreous humour in the posterior segment has a relatively fixed 

volume and thus does not affect intraocular pressure regulation. [1] When the 

drainage angle between the base of cornea and the iris always widely open it will 

lead to slowly clogging the passage [2] which lead to slowly increase in intraocular 

pressure by the time the increase in the intraocular pressure will cause gradually 

damage to the optic nerve which will cause loss of peripheral vision if the 

intraocular pressure increases to damage the optic nerve eventually it will lead to 

loss of central vision. [2] this condition is called open angel glaucoma [2]  

 

 

 

 

 

 

 
Fig -1-Gonioscopy of the anterior chamber 

angle. Labeled structures: 1. Schwalbe's 

line, 2. Trabecular meshwork (TM), 3. 

Scleral spur, 4. Ciliary body, 5. Iris 
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Normal valuation of (IOP) varies between 10mmg to 24mmg. [1] There is different 

ways to measure the IOP  of the eye and we use different instrument to it like:- 

1- Air-puff Tonometry 2- Applanation Tonometry  

 

 

 

 

 

 

 

Fig 3,4 An IOP exam with air-puff tonometry 

 

 

 

 

 
(Fig.2)This condition is called Open-angle Glaucoma. 

 
 

3 



 
 

1-2 RISK FACTORS That affect the elevation of IOP: 

1-Diabetes  

It is a group of metabolic disorders characterized by a high blood sugar level over a 

prolonged period of time [3] 

Diabetes can cause some of eye abnormalities such as diabetic retinopathy which is 

a progressive leading diseases that affect many people worldwide and consider a 

leading cause for blindness [4] 

Also in some studies it found that people with prolonged diabetes can developed 

open-angle glaucoma (POAG) this is due  high serum glucose levels were also 

significantly associated with IOP elevation [5] 

And the increase of (IOP) is the major factor for development of open angle 

glaucoma. [3] 

 

 

 

 

 

Fig-5- open angle glaucoma 

2-Age 

Age People over age 50 are at increased risk for increasing of IOP and have chance 

to develop Glaucoma, however, after age 40. The risk of developing glaucoma 

increases slightly with each year of age [13]. Although age is a major risk factor for 

glaucoma, it is important to recognize that there are congenital forms of glaucoma, 

where infants are diagnosed within the first 6 - 12 months of birth, and juvenile-
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onset forms of glaucoma, which can manifest in childhood and early adulthood. 

[14] 

 

 

 

 

 

 

3-Smoking  

According to the World Health Organization, smoking has become a serious 

problem for public health. Among the approximately 1.3 billion smokers in the 

world, over 6 million die annually due to tobacco exposure [15] . Although the 

effect of smoking on eye disorders has been less studied than the smoking effects 

on cancer, cardiovascular disease, and other major non-communicable disease, in 

some studies, cigarette smoking has been related to several eye diseases such as 

glaucoma. As results to these studies it found out that there is a relation between 

smoking and IOP due smokers have higher IOP then non-smokers individuals [16]  

4-Corticosteroids: 

Corticosteroids (glucocorticoids), used frequently as potent anti- inflammatory 

agents increase the risk of glaucoma by raising the intraocular pressure (IOP), 

approximately 18 to 36% of the general population are corticosteroid responders, 

this response is increased to 46 to 92% in patients with primary open-angle 

glaucoma (POAG), Patients over 40 years of age and with certain systemic dis- 

eases (e.g. diabetes mellitus, high myopia) as well as relatives of patients with 

POAG are more vulnerable to corticosteroid- induced glaucoma [17] 

 

 

Fig-8- congenital glaucoma 
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5- prevalence rate of glaucoma by Age and race: 

The prevalence of glaucoma by race was studied by several researchers as sown in 

figure (1-11) the results shown that the prevalence in black race is nearly straight 

line (strong relation) where as in other races (white and Hispanic) follow 

exponential rate (weak relation). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 9 Glaucoma induced to steroids 
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Figure 10 



 
 

1-3 Glaucoma development with C/D ratio: 

It can be shown from this figure developed [13] (Fig 1-10).that the glaucoma is start 

to develop where the cup-to-disc-ratio reach the values of 0.6-0.7, less than this 

ratio there is no glaucoma. 

 

 

 

 

 

 

 

 

 

 

 

1-4 The distribution of C/D ratio in urban states: 

The development of C/D ratio leading to glaucoma was studied by [14]…..etc. and 

it is demonstrated in fig(1-12) The figure shows that the distribution of C/D ratio in 

urban is nearly Gaussian distribution, whereas in rural states it is expontial 

distribution This indicate that the patient from urban state are more effected with 

glaucoma than those in ruler states. 

 

 

 

 

Figure 1-10 
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This result need more study to understand the reason. 

 

 

 

 

 

 

 

 

1-5 The relation between open-angle glaucoma and blood pressure: 

The relation between the prevalence of open-angle glaucoma and the increase in 

blood pressure are (studied by Ligngam Vijaya, Ronnie George and perma Raju, 

""prevalence of primary open-angle glaucoma in urban south ondian with rural 

poulation"," ophthalmogy, vol. 115, pp. 648-654, 2008.) [15]. As shown in figure 

(1-13) the results shows a strong dependence of prevalence of the glaucoma and the 

rise in blood pressure in the patient sever from glaucoma  

 

 

 

 

Figure 1-12 

. Figure 1-13 

8 



 
 

The aim of the study: 
 

The aim of this study is to investigate the distribution of the increase in (IOP) as 

function of age in Baghdad. 

In the same time we are going to study the parameters beyond this increase of 

(IOP), concerning the gender, the side of eye (left or right), the blood pressure and 

the type of life.  
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Chapter -2- 

Material and Method 

Because of the corona pandemic and the lack of cooperation from the 

hospitals, we were forced to work on retrospective data taken through the 

period 2017-2018 This information was taken for the purpose of another 

study from the Red Crescent hospital, Ibn-Al-Haithem teaching hospital for 

eye disease and Al-Kindey teaching hospital. 

The cases were about 36 cases or we can say about 72 eye cases. 

24 of them were male and 12 were female All the cases were examined, 

measuring their intraocular pressure of the eye with goldmann applanation 

tonometry connected with slit lamp. Part of them were examined with air-

puff tonometer 

Some others symptoms were taken by asking the patient such as the level 

of diabetes and the blood pressure and we compare the results with the 

patients (IOP) level, the glaucoma department in ibn-Al-Haithem teaching 

hospitals for eye diseases are examined those patient with perimetry and 

OCT instrument to detect the visual field and the case of retina the data were 

tabulated as follow: 
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Chapter -3- 

Results and Discussion 

In this chapter we are going to analyze the results extradited from the output 

measurements of the patients by the help of different examination test instruments. 

3-1 the dependence of (IOP) with gender : 

The relation between the increases of intraocular pressure (IOP) as a function to the 

gender is shown in Figure (3-1) 

 

 

 

 

 

 

 

The figure shows that the female are less effected by (IOP) in general the female are 

not outlive male, but also outnumbers male in glaucoma cases worldwide. Female 

are at high risk for closure-angle glaucoma, but there is no clear gender predilection 

for open-angle glaucoma. Of interest there is some evidence suggesting that the 

female sex hormones might be protective of the optic nerve. But in general there 

was no study that addressed gender difference in glaucoma blindness [16] 

 

 

 

Fig 3-1 
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3-2 the valuations of (IOP) with age period for right and left eye : 

The valuation of the intraocular pressure with age period for both two eyes are 

demonstrated in figure (3-2),(3-3) 

The figures shows that the relation between (IOP) and age period have the same 

distribution in both eyes and high age period was found in (60-70) years. The lower 

than this age period the patient are either treated them self or they cannot visit the 

hospitals 
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Fig3-2 Fig3-3 



 
 

3-3 Prevalence of open-angle glaucoma: 

Since the glaucoma progressive is highly related to the increase of intraocular 

pressure (IOP), the specialist are used Humphry visual field as the main important 

test to decide if there is present of glaucoma. 

The test with an ophthalmoscope is an essential test to show cup-to-disc ratio very 

simple and easy test. Now a day the used of fundus camera make the estimation of 

cup-to-disc ratio is very simple, and give test indication on glaucoma progressive. 

The progressive of glaucoma can be classified to three categories, which is mild, 

moderated and severe glaucoma. The dependence of these levels depends on the 

(IOP) [17], C/D ratio [18] and H.V.F Test and it is tabulated is follow: 

 

 

 

 

Table 3-1 

 

The prevalence of glaucoma relating to the tested patients through this work for the 

right and left eye as shown in the following figure (4-5) 

In case of right eye 30% of the patient have mild glaucoma, whereas 15% of them 

have moderated glaucoma and about 7% have severe level glaucoma. 
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In case of left eye about 25% having mild glaucoma and the moderated of about 

50%, but there is no one have severe glaucoma. Figure 3-6, 3-7 and 3-8 shows the 

effect of (IOP) on the optic nerve measurement of H.V.F and the cup-to-disc ratio. 
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Mild Severe Mod. Mild Mod. 

L.E R.E 

Fig 3-4 Fig 3-5 

 
Fig3-6  Fig 3-7 



 
 

 

 

 

 

 

 

 

3-4 The visual field search: 

the IOP in right eye of older healthy individual was found to be consistently higher 

than in left eye as shown in figure 3-9 this may be due to a systematic effect related 

to the measuring the IOP for the right eye first. 

 

 

 

 

 

However this difference in intraocular pressure (IOP) between left and right eye 

may be attributed to the eye motion during visual search as sown in figure 3-10 

[19].The figure shows that during the visual search, the head in directed to the right 

half of the field and spend more time in searching with right eye. 

The right eye is exposed to high stress, as an opposite to the left eye, this may be 

one of the causes of increasing of the (IOP) in the right eye. 

 Fig3-9 The age mean period with no. of eye for IOP > 20 

N
o
. 
o
f 

e
y
e
s 

 

Fig 3-8 

16 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19 

 

Fig 3-10 



 
 

Chapter -4- 

Conclusion & Recommendation 

Through this study, although the rise of (IOP) found to be less in female than in 

male. There is some evidence suggests that the female sex hormones might be 

protective to the optic nerve.  In female. This result need more research to prove it 

in Iraq. 

Another result was extracted during this work that the right eyes have more sever 

glaucoma more than the left eye. This result need more study to indicate for the 

reason leading to this result. The searching mechanism may not the only reason. 

The distribution of increasing the (IOP) for the left and right eye was found similar 

but the increase in IOP for the right eye was more than the left eye. The three type 

of tests is required for the patient suffer from the increase of (IOP) which is (IOP) 

test The Humphry visual field test and the C/D ratio, which must be registered and 

fixed in patient file. 

We do recommend for individuals over 40 years old to check their IOP every 6 

months in order to notice if there is and (unusual) increase of IOP to diagnose and 

try to keep glaucoma in control also we recommend to quit smoking and try to keep 

insulin blood level in control in order to decreases the risk factors of developing 

glaucoma 

In future we need to extend the work to study the relation between the prevalence of 

glaucoma and blood pressure, as well studying the prevalence of this disease with 

race and gender in very interested. The exact ratio of C/D ratio with the level of 

glaucoma is very important parameter need to be study as well. 
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 الخالصة
 

ملفاً بأثر رجعي لمرضى كانوا يزورون مستشفيات العيون التعليمية في بغداد ،  36استندت هذه الدراسة إلى 

مع نسبة ضغط العين الداخلي.. تم تصنيف النتائج حسب الفترة العمرية مقارنة 2018-2017خالل الفترة   

يكون متساوي ولكن ضغط العين الداخلي تضهر لنا النتائج ان الزياده في ضغط العين الداخلي للعينين يكاد ان 

 للعين اليمنى يكون مرتفع اكثر من اليسار بقليل

نحتاج الى دراسات  بلغ عدد االناث المرضى  ثلث عدد الذكور في المستشفى، ويعود ذلك إلى عدة أسباب

.اخرى لتحديدها . 

ط العين بجهاز التونوميتير و ك قياس ضغتم تقييم نسبة داء الزرقاء في العينين حسب عدة اختبارات منها 

اختبار همفري للتاكد من سالمة الرؤية المحيطية وايضا التاكد بواسطة جهاز االوفثالموسكوب من صحة 

 .القرص البصري للتاكد من االبعاد الصحيحة

حيث ال )الشديدة( في العين اليمنى. ء اداء الزرق٪ من المرضى يعانون من ارتفاع نسبة 7تشير النتائج إلى أن 

.بالعين اليسرى داء الزرقاء )الشديدة(  يعاني أي شخص من ارتفاع مستوى  

. 
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Abstract: 

 

• Glaucoma is a very common cause of blindness and visual 

impairment worldwide. 

 

 •Clinical examination with visual field testing and optic nerve 

imaging can identify patients with optic nerve damage Early 

treatment, before development of advanced optic nerve 

damage is crucial. 

 

 •Glaucoma cannot be prevented, but if it is diagnosed and 

treated early, the disease can be controlled. 

 

• There are two types of glaucoma: open-angle and closed-

angle glaucoma. 

 

•The percentage of open glaucoma was 56% and closed 

corners was 44% These ratios were obtained from the study 

and not a proven scientific fact. 

                                                                                



 

 

 

 

 

 

 

Chapter One 

Introduction 

 

 

 

 

 

 

 

 



 

Introduction: 

Glaucoma is a heterogeneous group of diseases characterized by 

cupping of the optic nerve head and visual-field damage. It is the most 

frequent cause of irreversible blindness worldwide. Progression usually 

stops if the intraocular pressure is lowered by 30–50% from baseline. Its 

worldwide age-standardised prevalence in the population aged 40 years 

or older is about 3·5%. Chronic forms of glaucoma are painless and 

symptomatic visual-field defects occur late. Early detection by 

ophthalmological examination is mandatory. Risk factors for primary 

open-angle glaucoma—the most common form of glaucoma—include 

older age, elevated intraocular pressure, sub-Saharan African ethnic 

origin, positive family history, and high myopia. Older age, hyperopia, 

and east Asian ethnic origin are the main risk factors for primary angle-

closure glaucoma. Glaucoma is diagnosed using ophthalmoscopy, 

tonometry, and perimetry. Treatment to lower intraocular pressure is 

based on topical drugs, laser therapy, and surgical intervention if other 

therapeutic modalities fail to prevent progression. The term glaucoma 

includes a panoply of diseases that differ in their cause, risk factors, 

demographics, symptoms, duration, treatment, and prognosis. 

Glaucoma has become the most frequent cause of irreversible blindness 

worldwide.1–3 From a pathophysiological and therapeutic point of view, 

intraocular pressure is the primary modifiable risk factor, since 

progression of glaucoma usually stops if this pressure is lowered by 30–

50% from baseline. This association suggests that intraocular pressure in 

glaucoma is too high in relation to the pressure susceptibility of the optic 

nerve head, at which glaucomatous optic-nerve damage occurs.The 



 

common feature for all forms of glaucoma is loss of retinal ganglion cells, 

thinning of the retinal nerve fibre layer, and cupping of the optic disc 

(figure 1; figure 2). According to the morphology of the anterior chamber 

angle, glaucoma can be divided into open-angle glaucoma and angle-

closure glaucoma. The anterior chamber angle contains Schlemm’s 

canal, which is located between the peripheral cornea and the 

peripheral iris; the aqueous humor leaves the eye through Schlemm’s 

canal (figure 3). In many patients, intraocular pressure (as the most 

important risk factor for glaucoma) either is increased only slightly or is 

within the normal range, and the rise in pressure—if present at all—is 

usually painless. Since chronic glaucoma can progress unnoticed by the 

patient until central visual acuity and reading ability are affected late in 

the disease, early detection is important before subjective symptoms 

develop. In this Seminar, we aim to outline the epidemiology, 

pathophysiology, symptoms, diagnosis, and treatment of glaucoma, and 

we discuss potential future developments in this area. 

 

Fig(1-1): Ophthalmoscopic photographs of healthy and glaucomatous optic disc 



 

Epidemiology: 

In 2010, of 32·4 million blind individuals worldwide, glaucoma was the 

cause of blindness in 2·1 million (6·5%) people.4 Glaucoma caused visual 

impairment—defined as visual acuity in the better eye between less 

than 6/18 and 3/60 or greater—in 4·2 million (2·2%) of 191 million 

visually impaired individuals worldwide.4 Because of the association with 

older age, the overall prevalence of glaucoma was lower in regions with 

younger populations than in high-income regions with relatively old 

populations.4 The global prevalence of glaucoma was roughly 3·5% for 

people aged 40–80 years.3 Primary open-angle glaucoma, with a global 

prevalence of about 3·1%, was six times more common than primary 

angle-closure glaucoma, which had a global prevalence of about 0·5%.3 

The prevalence of primary open-angle glaucoma was highest in Africa 

(4·2%), and primary angle-closure glaucoma was most prevalent in Asia 

(1·1%).3 In 2013, the number of people aged 40–80 years and acted by 

glaucoma worldwide was estimated to be 64·3 million, and this number 

is predicted to increase to 76 million in 2020 and to 112 million in 2040.3 

With respect to primary open-angle glaucoma, men were more likely 

than women to have this disorder (odds ratio [OR] 1·36), as were people 

of African ancestry compared with people of European ancestry (OR 

2·80).3 The prevalence of glaucoma-related bilateral blindness was 

higher in people with primary angle-closure glaucoma than in those with 

open-angle glaucoma, suggesting that primary angle-closure glaucoma 

has a worse prognosis. 



 

 

Fig (1-2): Ophthalmoscopic photographs of the retinal nerve fibre layer of two different eyes 

 

Anatomy and pathophysiology: 

Intraocular pressure (normal range 10–21 mm Hg) is regulated by a 

balance between secretion of aqueous humor by the ciliary body in the 

posterior chamber and drainage of aqueous humor from the anterior 

chamber angle, either through the trabecular meshwork and Schlemm’s 

canal or via the uveoscleral outflow pathway through the iris root into 

the uveoscleral interface (figure 3). Increased intraocular pressure is due 

to a decreased outflow facility of aqueous humor .In open-angle 

glaucoma, the aqueous humor has free access to the trabecular 



 

meshwork and Schlemm’s canal in the anterior chamber angle. In 

secondary open-angle glaucoma, the outflow resistance through the 

trabecular meshwork and Schlemm’s canal is increased due to a cause 

that is detectable by examination of the anterior ocular segment. These 

conditions include pigmentary glaucoma and exfoliative glaucoma.5,6 In 

primary open-angle glaucoma, the anterior chamber angle seems to be 

unremarkable. The level of intraocular pressure can vary strikingly and 

could be as low as 10 mm Hg. Optic-nerve damage in primary open-

angle glaucoma can develop in the presence of normal levels of 

intraocular pressure, and this condition has been called normal-pressure 

glaucoma.7,8 In such situations, aqueous outflow resistance is normal or 

might only be slightly increased In angle-closure glaucoma, the 

peripheral iris is in contact with the trabecular meshwork and the 

peripheral cornea. The peripheral iris blocks the anterior chamber angle 

so that aqueous humor no longer has access to the outflow system 

(figure 3). In primary angle-closure glaucoma, the iridocorneal contact is 

due to forward bulging of the peripheral iris (so-called push mechanism), 

which is caused by a higher pressure in the posterior chamber behind 

the iris and a lower pressure in the anterior chamber. The pressure 

difference is due to increased flow resistance for the aqueous humor 

through the slit between the iris and lens in association with anatomical 

abnormalities, such as augmented forward bulging of the anterior lens 

pole (referred to as anterior lens vault), an enlarged contact area 

between the posterior iris and the lens surface, and an abnormal 

insertion of the iris root on the ciliary body.9–11 The condition is called 

primary angle-closure glaucoma when the raised intraocular pressure 

has caused damage to the optic nerve. In secondary angle-closure 



 

glaucoma, the iridocorneal contact is caused by the iris being pulled 

forward (so-called pull mechanism) into the angle because of, for 

example, neovascularization in the iris and uveitis. Iris 

neovascularization is usually provoked by ischemic retinopathies such as 

diabetic retinopathy, with overproduction of vascular endothelial growth 

factor (referred to as neovascular glaucoma).12 In congenital glaucoma, 

the trans trabecular outflow is reduced, often due to an underdeveloped 

trabecular meshwork and Schlemm’s canal.13 The increase in intraocular 

pressure in children younger than 2 years results in enlargement of the 

globe, also called buphthalmos .Common to all forms of glaucoma is 

glaucomatous optic neuropathy, characterized by loss of the 

neuroretinal rim and widening of the cup in the optic disc (figure 1; 

figure 2).14–16 The optic disc (also called the optic nerve head) is located 

15° nasally to the fovea (ie, the center of the macula) and allows the exit 

of retinal ganglion cell axons from the eye.17,18 The base of the optic 

nerve head consists of the lamina crib Rosa, a perforated collagenous 

sieve-like structure through which the optic nerve fibres and blood 

vessels pass. Damage to optic nerve fibres occurs at the lamina crib Rosa 

19 which is the frontier between the intraocular compartment and the 

retro-laminar compartment.20–22 In eyes with raised intraocular pressure 

in particular, the increased pressure difference across the lamina crib 

Rosa causes stress and strain on this structure.23 This pressure difference 

results in eventual compression, deformation, and remodeling of the 

lamina crib Rosa and impedes orthograde and retrograde axonal 

transport within the optic-nerve fibres.19,24–27Besides raised intraocular 

pressure, work is needed to establish whether a low ocular perfusion 

pressure (the deference between intraocular pressure and systemic 



 

blood pressure) might be associated with glaucomatous optic 

neuropathy.28–32 Findings of studies have suggested an association 

between glaucomatous optic-nerve damage and an abnormally low 

blood pressure at night;30,31 therefore, drugs that lower blood pressure 

might be best administered to patients with glaucoma and arterial 

hypertension in the morning. Studies are needed to investigate whether 

mitochondria located in high concentrations in the prelamina crib Rosa 

region have a direct role in pathogenesis of glaucomatous optic 

neuropathy.33,34 In a similar manner, pathways from gene mutations 

contributing to glaucoma, and eventual dysfunction of the encoded 

proteins, have not yet been analyzed fully.35,36 Glaucoma-associated loss 

of neurons is not limited to retinal ganglion cells but extends into the 

lateral geniculate nucleus and the visual cortex.37,38 Findings of clinical 

studies and histological investigations have suggested that glaucomatous 

damage acts all subsets of retinal ganglion cells in a similar manner.37,38 

Study findings also showed that the glaucomatous loss of retinal 

ganglion cells and their axons was accompanied by changes in the glial 

cell population, including astrocytes and retinal microglial cells.40–42 

 

Fig (1-3) Imaging of the anterior segment of the eye 



 

 

Eye pressure and glaucoma: 

Glaucoma5 is an eye disease that can damage the optic nerve, causing 

vision loss over time. 

Each eye has one optic nerve. The job of the optic nerves is to carry 

information from the eyes to the brain. 

In people with glaucoma, these nerves can become damaged by fluid 

buildup within the eye. Because it can’t drain out, the excess fluid 

increases eye pressure. When left untreated, blindness may result. 

Risk Factor of glaucoma: 

Some people have a higher risk of developing glaucoma - they are 

people who
3,43–46

: 

 have a family history of glaucoma 

 have high eye pressure 

 are aged over 50 

 are of African or Asian descent 

 have diabetes 

 are short or long sighted 

 have been on a prolonged course of cortisone (steroid) 

medication 

 experience migraines 

 have had an eye operation or eye injury 

 have a history or high or low blood pressure 

 experience obstructive sleep apnoea 



 

Type of glaucoma: 

Open-angle glaucoma47: 

Open-angle glaucoma is the most common type in the United 

States, where 9 in 10 people with glaucoma have the open-angle 

type. Many people don’t have any symptoms until they start to 

lose their vision, and people may not notice vision loss right away . 

 

Experts aren’t sure what causes open-angle glaucoma, but it may 

be caused by pressure building up in your eye. If the fluid in your 

eye can’t drain fast enough, it creates pressure that pushes on a 

nerve in the back of your eye (the optic nerve ( . 

Over time, the pressure damages the optic nerve, which affects 

your vision. This can eventually lead to blindness — in fact, open-

angle glaucoma causes almost 2 in 10 cases of blindness in African 

Americans. People with high blood pressure are also at higher risk 

for this type. 

 

Closure-angle glaucoma48: 

Angle-closure glaucoma, also called narrow-angle or acute 

glaucoma , is a medical emergency. Go to the doctor or 

emergency room immediately if you suddenly have : 

 Intense pain in your eye  

 Nausea  

 Red eyes 

 Blurred vision  

 



 

In this type of glaucoma, the outer edge of the iris (the colored 

part of your eye) blocks fluid from draining out of the front of the 

eye. The fluid builds up quickly, causing a sudden increase in eye 

pressure. If it’s not treated, angle-closure glaucoma can cause 

blindness in just a few days . 

 

A doctor can use laser treatment and give you medicine to help 

the fluid drain. This can lower eye pressure and protect your 

vision. Your doctor might treat both eyes to prevent future 

problems, even if you only have angle-closure glaucoma in one 

eye . 

 

Another type of angle-closure glaucoma, sometimes called slow or 

chronic angle-closure glaucoma, happens more slowly and might 

not have any symptoms. Your doctor can treat this type with 

medicines, laser treatments, or surgery. 

 

Symptoms of glaucoma49: 

Glaucoma does not usually cause any symptoms to begin with. 

 

It tends to develop slowly over many years and affects the edges 

of your vision (peripheral vision) first. 

 

For this reason, many people do not realise they have glaucoma, 

and it's often only picked up during a routine eye test. 

 



 

If you do notice any symptoms, they might include blurred vision, 

or seeing rainbow-colored circles around bright lights. 

 

Both eyes are usually affected, although it may be worse in 1 eye. 

 

Very occasionally, glaucoma can develop suddenly and cause: 

 

 intense eye pain 

 nausea and vomiting 

 a red eye 

 a headache 

 tenderness around the eyes 

 seeing rings around lights 

 blurred vision 

 

Causes49: 

Glaucoma is the result of damage to the optic nerve. As this nerve 

gradually deteriorates, blind spots develop in your visual field. For 

reasons that doctors don't fully understand, this nerve damage is 

usually related to increased pressure in the eye. 

Elevated eye pressure is due to a buildup of a fluid (aqueous 

humor) that flows throughout the inside of your eye. This internal 

fluid normally drains out through a tissue called the trabecular 

meshwork at the angle where the iris and cornea meet. When 

fluid is overproduced or the drainage system doesn't work 



 

properly, the fluid can't flow out at its normal rate and eye 

pressure increases. 

Glaucoma tends to run in families. In some people, scientists have 

identified genes related to high eye pressure and optic nerve 

damage. 

 

Glaucoma Diagnosis: 

The only sure way to diagnose43 glaucoma is with a complete eye 

exam. A glaucoma screening that only checks eye pressure is not 

enough to find glaucoma. 

During a glaucoma exam, your ophthalmologist will: 

 measure your eye pressure 

 inspect your eye's drainage angle 

 examine your optic nerve for damage 

 test your peripheral (side) vision 

 take a picture or computer measurement of your optic nerve 

 measure the thickness of your cornea 

 

Treatments for glaucoma: 

It's not possible to reverse any loss of vision that occurred before 

glaucoma was diagnosed, but treatment50 can help stop your 

vision getting worse. 

The treatment recommended for you will depend on the type of 

glaucoma you have, but the options are: 

 eye drops – to reduce the pressure in your eyes 



 

 laser treatment – to open up the blocked drainage tubes or 

reduce the production of fluid in your eyes 

 surgery – to improve the drainage of fluid 

You'll also probably need regular appointments to monitor your 

condition and check the treatment is working. 

 

Tonometer 

Tonometry is a diagnostic test that measures the pressure inside 

your eye, which is called intraocular pressure51 (IOP). This 

measurement can help your doctor determine whether or not you 

may be at risk of glaucoma. 

 

Glaucoma is a serious eye disease that can eventually lead to 

vision loss if untreated. In most cases of glaucoma, the fluid that 

normally bathes and nourishes the eye drains too slowly, causing 

pressure to build up. 

 

Without treatment, the increased pressure can eventually harm 

your optic nerve and cause vision loss. According to the American 

Academy of Ophthalmology (AAO), glaucoma is one of the leading 

causes of blindness in adults over the age of 60. 

 

The changes caused by glaucoma are often painless and can 

progress for years without you noticing. A tonometry test is 

critical for detecting the changes early. 

 



 

If your test results come back abnormal, your eye doctor will 

recommend additional testing to confirm that you have the 

disease. 

 

                                                       Fig (1-4) tonometer 

tonometry: 

Tonometry51 is an eye test that can detect changes in eye pressure 

long before you may be aware of them. 

 

The most common type of tonometry test is called the “Goldman 

applanation tonometry test”. 

 

For decades, it has been considered the international gold 

standard for measuring eye pressure. It involves the use of a flat-

tipped probe that is gently pressed against the surface of your 

eye. 

 



 

There are several other methods for testing for eye pressure, too. 

 

These include an alternative type called non-contact tonometry as 

well as use of the Tono-Pen and I Care tonometer. These tests are 

usually considered less accurate than Goldman applanation 

tonometry. 

 

In non-contact tonometry , air pressure is applied to your eye 

using an instrument that slightly flattens the cornea. 

 

The instrument blows a brief puff of air at your cornea, measuring 

the pressure in your eye. If it shows abnormal results, your doctor 

will usually perform other tests to confirm your diagnosis. 

 

The Tono-Pen is a handheld device that’s shaped like a large 

marker. Your doctor can touch this device to your eye to measure 

the pressure. 

 

The I Care tonometer is also a handheld device that gently taps 

the front of the eye to obtain a pressure reading. 

 

tonometry test: 

Your eye doctor may order the Goldman52 applanation tonometry 

test if they suspect that you may be at risk of glaucoma. 

 



 

They may also order the applanation tonometry test to confirm or 

rule out glaucoma if another eye test has indicated a potential 

problem. 

 

According to the AAO, you may be at heightened risk 53 of 

glaucoma if you: 

 are over 40 years old 

 are Black, Hispanic, or Asian 

 have a family history of glaucoma 

 are nearsighted or farsighted 

 have other chronic eye conditions 

 have injured your eye in the past 

 have diabetes 

 have high blood pressure 

 have poor blood circulation 

 have used corticosteroid medications for prolonged periods of 

time 

Your doctor might also test your eye pressure if you’re 

experiencing symptoms53such as: 

 gradual loss of peripheral vision 

 tunnel vision 

 severe eye pain 

 blurred vision 

 halos around lights 

 reddening of your eye 

All of these symptoms may be signs of glaucoma. 



 

 

tonometry test: 

Before the Goldman tonometry54 test, your eye doctor will put 

numbing eye drops in your eye so that you don’t feel anything 

touching it. 

 

Once your eye is numb, your doctor may touch a small strip of 

paper that contains orange dye to the surface of your eye to stain 

it. This helps increase the accuracy of the test. 

 

Your doctor will then put a machine called a “slit-lamp” in front of 

you. They’ll ask you to rest your chin and forehead on the 

supports provided, then move the lamp toward your eye until the 

tip of the tonometer probe touches your cornea. 

 

By flattening your cornea just a bit, the tonometer can detect the 

pressure in your eye. Your eye doctor will adjust the tension until 

they get a proper reading. Because your eye is numb, you’ll feel no 

pain during this procedure. 

 

Tonometry is extremely safe. However, there’s a very small risk 

that your cornea could be scratched when the tonometer touches 

your eye. However, even if this happens, your eye will normally 

heal itself within a few days. 

 

 

 



 

Result of tonometry test: 

A normal test result54 means that the pressure in your eye is 

within the normal range and you probably don’t have glaucoma or 

other pressure-related eye problems. 

 

According to the Glaucoma Research Foundation, the normal eye 

pressure range is 11 to 20 mm Hg. The measurement “mm Hg” 

means “millimeters of mercury,” which are the units used to 

record eye pressure. 

 

If your test comes back with a pressure reading that’s higher than 

20 mm Hg, you may have glaucoma or pre-glaucoma. High eye 

pressure is just one symptom of glaucoma and your doctor will do 

additional testing to confirm the diagnosis. 

 

Your doctor will discuss treatment options with you if they 

diagnose you with glaucoma or pre-glaucoma. 

 

 

 

 

 

 

 

 

 



 

Table (1-1):Comparison55 between open angle and close 

angle glaucoma: 

Open angle Close angle 

1- the trabecular meshwork 

offers increased resistance to 

fluid outflow. This causes the 

pressure to build up inside your 

eye. 

1-both the uveoscleral drain 

and the trabecular meshwork 

become blocked. Typically, this 

is caused by a damaged iris 

(colored part of the eye) 

blocking the outlet. 

2-the angle: the iris is in the 

right position, and the 

uveoscleral drainage canals are 

clear. But the trabecular 

meshwork isn’t draining 

properly. 

2-the angle: the iris is squeezed 

against the cornea, blocking 

the uveoscleral drains and the 

trabecular meshwork 

3-PRAIMARY OPEN 

ANEGL GLAUCOMA:  

a)Normal pressure glaucoma. 

b) Ocular hypertension. 

 

3- PRAIMARY CLOSURE ANGLE 

 GLAUCOMA: 

 a)Acute angle closure 

glaucoma. 

 b)Subacute angle closure 

glaucoma. 

4- POAG is described as 

optic nerve damage from 

multiple possible causes 

that is chronic and 

progresses over time, 

4- PACG is characterised by 

apposition of peripheral iris 

against the trabecular 

meshwork obstructing aqueous 

outflow . 



 

 .A loss of optic nerve 

fibers is characteristic of 

the disease, 

 .POAG characteristics 

are open anterior 

chamber angle, high 

intraocular pressure in 

the eye ,visual field 

abnormalities and  

cupping and atrophy of 

the optic disc. 

.Generally seen in hyperopic 

eyes than myopic eyes.  

. PACG is typically associated 

with greater speed of 

progression and visual 

morbidity than POAG. 

5- Symptoms of POAG: 

 .in the very early stages 

there are NO symptoms. 

 .Mild pain in the eye, 

increasing gradually over 

time. 

 ."Halos" appearing  

around light. 

 .Gradual loss of Peripheral 

vision. 

 .Loss of night vision. 

 

5- Symptoms of PACG: 

.Severe Pain. 

.Pressure over the eye. 

.Cloudiness to the Cornea.  

.Eye extremely sensitive to light 

.Halos seen around lights. 

.Nausea and/or vomiting. 

6- the risk of POAG: 

 • Patients with a family 

history of Glaucoma. 

6-the risk of PACG:  

• Patients with a family history 

of Glaucoma 



 

• African Americans. 

 • Patients suffering from 

Myopia. 

• Patients suffering from 

Diabetes . 

• People over 35 years of age. 

 • African Americans  

• Patients suffering from 

Myopia 

 • Patients suffering from 

Diabetes 

 • People over 35 years of age 

7)SECONDARY OPEN ANGLE 

 GLAUCOMAS 

a)Pseudo exfoliation glaucoma. 

b)Pigmentary glaucoma. 

c) Phacolytic glaucoma. 

d)Secondary to ocular 

inflammation. 

e) Secondary to high episcleral 

venous pressure. 

i)Secondary to steroid therapy. 

7) SECONDARY CLOSURE 

ANGLE GLAUCOMAS: 

a)Due to peripheral anterior 

synechiae. 

b) Swollen lens or pupillary 

seclusion anterior movement 

of the iris-lens diaphragm. 

 c)Neovascular glaucoma. 

 d)Plateau iris syndrome. 

 

Aims of study: 

1- Examination and diagnosis of glaucoma in the eyes. 

2 - Clarification and identification of the type of glaucoma. 

3 - A comparison between open angle and closed angle glaucoma. 

                                                    

 

                                                            



 

 

 

 

 

 

Chapter Two 
Patients and methods   



 

Patients and methods: 

 This  study is carried out at Ibn-Al-Haitham hospital which is first 

center of eye teaching hospital in Baghdad, Iraq. 

 This retrospective study was beginning from November 2020 to 

April 2021. 

 The number of patient is (100)from these are (55) males and (45) 

females. 

 The patients are submitted to careful examination by senior 

ophthalmologist to diagnose open and closed angles of glaucoma. 

 Examination of the pressure inside the eye with a corneal 

microscope is the most common method of measurement by an 

ophthalmologist. The patient sits in the examination chair across 

from the microscope. The doctor drips drops into the patient's 

eyes, staining the cornea with a radiant color, in order to make it 

easier for him to see the cornea during the examination. 

 This operation should not cause pain or discomfort (because the 

area is numbed locally). 

 In the next stage, the patient is asked to place his chin on a special 

surface at a height appropriate to the corneal microscope, and to 

look forward with one eye, into the microscope. The doctor sits on 

the opposite side, shining a light into the eye with a focused beam 

of light that dazzles the eye. 

 Later, the doctor gently places a tonometer on the cornea being 

examined and looks at the pressure that was measured in the 

device. At the end of the manometry, the doctor will repeat the 

same steps in the second eye. The scan takes 10 minutes. 



 

                  

                                      Table (2-1) cases of study 

NO OF 

CASES 

AGE 

  

GENEDER 

  

IOP VA  

TYPE OF 

GLAUCOMA  

     

RE        LE        RE        LE 

  1- 34 F 29 20 6∕9 6∕9 Open angle 

2- 75 M 12 12 6∕9 6∕12 Open angle 

3- 65 M 12 12 6∕6 C.F2M Closed angle 

4- 76 M 11 17 6∕9 C.F1M Closed angle 

5- 30 F 31 26 C.F1M C..F1M Closed angle 

6- 70 F 14 14 6∕12 6∕36 Open angle 

7- 67 F 14 11 6∕9 6∕18 Closed angle 

8- 71 M 13 12 6∕9 6∕36 Closed angle 

9- 31 M 24 22 6∕9 6∕9 Open angle 

10- 52 M 15 16 6∕6 6∕6 Open angle 

11- 71 M 26 20 6∕12 6∕6 Open angle 

12- 33 F 12 11 6∕36 6∕24 Closed angle 

13- 31 M 15 11 6∕9 6∕24 Open angle 

14- 51 F 11 34 6∕60 C.F3M Closed angle 

15- 26 F 28 20 6∕12 6∕12 Open angle 

16- 53 M 15 17 6∕6 6∕6 Closed angle 

17- 60 M 20 20 6∕12 6∕36 Open angle 

18- 28 F 26 32 C.F1M C.F4M Open angle 

19- 54 M 11 15 6∕9 6∕6 Closed angle 

20- 61 M 18 20 6∕18 6∕6 Open angle 

21- 60 F 13 20 6∕9 6∕36 Closed angle 

22- 56 F 18 20 6∕6 6∕6 Open angle 

23- 47 M 19 14 6∕24 6∕12 Closed angle 

24- 32 M 12 11 6∕9 6∕6 Open angle 

25- 41 M 14 14 6∕12 6∕9 Closed angle 

26- 67 M 27 26 C.F2M C.F3M Closed angle 

27- 25 F 22 20 6∕24 6∕18 Open angle 



 

28- 66 M 11 14 6∕36 6∕9 Closed angle 

29- 58 M 14 12 6∕9 6∕18 Open angle 

30- 43 F 13 10 6∕24 6∕36 Closed angle 

31- 37 F 20 18 6∕9 6∕18 Open angle 

32- 23 M 19 16 6∕6 6∕9 Closed angle 

33- 65 F 21 20 6∕24 6∕36 Open angle 

34- 36 M 13 12 6∕12 6∕9 Closed angle 

35- 42 M 15 19 6∕36 6∕18 Open angle 

36- 46 F 17 19 6∕9 6∕24 Open angle 

37- 32 F 14 11 6∕12 6∕6 Closed angle 

38- 82 F 26 30 C.F1M C..F3M Open angle 

39- 53 M 14 11 6∕36 6∕12 Closed angle 

40- 61 M 12 17 6∕24 6∕18 Open angle 

41- 55 M 17 14 6∕12 6∕24 Closed angle 

42- 60 F 29 29 6∕36 6∕36 Closed angle 

43- 41 M 15 19 6∕9 6∕18 Open angle 

44- 22 F 10 11 6∕9 6∕9 Open angle 

45- 23 M 13 17 6∕6 6∕6 Open angle 

46- 42 M 21 22 6∕18 6∕36 Closed angle 

47- 45 M 26 20 6∕36 6∕24 Open angle 

48- 19 F 15 20 6∕12 6∕9 Open angle 

49- 71 F 30 27 6∕60 C.F3M Closed angle 

50- 35 M 19 27 6∕36 6∕24 Open angle 

51- 54 M 24 22 6∕60 6∕60 Closed angle 

52- 43 M 19 15 6∕12 6∕12 Open angle 

53- 34 M 13 15 6∕9 6∕6 Closed angle 

54- 68 F 27 23 C.F2M C.F3M Open angle 

55- 59 F 20 20 6∕36 6∕24 Closed angle 

56- 28 M 16 15 6∕12 6∕9 Open angle 

57- 39 M 11 14 6∕24 6∕18 Open angle 

58- 31 F 12 13 6∕9 6∕9 Open angle 

59- 35 F 14 10 6∕12 6∕9 Open angle 

60- 57 F 26 20 6∕36 6∕24 Open angle 

61- 42 M 16 19 6∕12 6∕24 Open angle 



 

62- 65 F 29 29 6∕60 C.F1M Closed angle 

63- 32 F 11 12 6∕9 6∕12 Closed angle 

64- 48 F 18 21 6∕18 6∕60 Open angle 

65- 69 M 38 30 C..F1M C.F2M Open angle 

66- 46 F 24 20 6∕36 6∕60 Open angle 

67- 62 M 26 31 C.F2M C.F2M Closed angle 

68- 68 M 27 25 C.F1M C.F3M Open angle 

69- 71 F 24 28 6∕60 C.F1M Closed angle 

70- 39 M 24 19 6∕12 6∕24 Open angle 

71- 24 F 10 15 6∕9 6∕6 Closed angle 

72- 65 F 22 29 6∕24 6∕18 Open angle 

73- 19 F 29 25 L.P C.F3M Closed angle 

74- 37 F 31 22 6∕36 6∕18 Open angle 

75- 46 M 16 20 6∕9 6∕12 Open angle 

76- 38 M 27 23 6∕18 6∕9 Open angle 

77- 56 F 32 24 6∕9 6∕9 Open angle 

78- 64 M 38 26 6∕24 6∕36 Closed angle 

79- 59 F 19 24 6∕18 6∕24 Closed angle 

80- 22 F 16 30 6∕6 6∕60 Open angle 

81- 31 M 16 17 6∕6 6∕6 Closed angle 

82- 28 M 12 10 6∕6 6∕6 Closed angle 

83- 50 M 13 19 6∕12 6∕24 Open angle 

84- 60 M 23 14 6∕9 6∕9 Closed angle 

85- 21 F 12 13 6∕6 6∕9 Open angle 

86- 36 M 13 18 6∕9 6∕18 Closed angle 

87- 75 M 33 23 6∕36 6∕36 Open angle 

88- 69 F 16 19 6∕12 6∕24 Closed angle 

89- 43 F 14 12 6∕24 6∕12 Closed angle 

90- 66 F 26 19 6∕24 6∕24 Open angle 

91- 62 M 16 15 6∕6 6∕36 Closed angle 

92- 27 F 11 10 6∕18 6∕9 Open angle 

93- 35 F 13 17 6∕9 6∕12 Open angle 

94- 68 M 17 18 6∕12 6∕18 Open angle 

95- 63 M 28 20 6∕18 6∕12 Closed angle 



 

96- 21 F 16 12 6∕6 6∕9 Open angle 

97- 23 M 19 20 6∕9 6∕12 Closed angle 

98- 32 F 20 21 6∕12 6∕9 Open angle 

99- 19 M 30 18 6∕24 6∕18 Closed angle 

100- 24 M 12 13 6∕9 6∕9 Open angle 

 

                                 

     

 

 

 

 

 

 

 

 

 

 

                               



 

 

 

 

 

Chapter Three 
Result and Discussion   



 

Result and Discussion: 

*In total (100) patients who we examined had glaucoma, they were of     

both sexes, and their ages ranged between (19-81) years,  

*the percentage of male patients was 55%, and the percentage of 

female patients was 45%. 

*We noticed that the disease increases in people of the age of (40) years 

and over, 

 * the incidence of blindness occurs gradually, and on examination a rate 

of (15%) reached the state of counting fingers. 

*We also registered 3 patients at the age of (15-20), 14 cases (21-30), 22 

cases (31-40), 15 cases (41_50), 15 cases (51-60), 20 cases (61-70), and 

10 cases (71-80) We also recorded one case at the age of (81-90) years, 

and all of this will be clarified in tables and charts. 

 

 

 

 

 

 

 

 



 

Table (3-1): show relation between age and number of patients 

             Age     No of patient 

           15-20 3 

21-30 14 

31-40 22 

41-50 15 

51-60 15 

61-70 20 

71-80 10 

81-90 1 

 

 

Figure  (3-1) show relation between age and number of patients 
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Table (3-2) show relation between the gender percentage of  

IOP according to the age group: 

 

Age 

              Gender  No. of 

patients 

 

Percentage  Male Female 

15-20 1 2 3 3% 

21-30 6 8 14 14% 

31-40 12 10 22 22% 

41-50 10 5 15 15% 

51-60 8 7 15 15% 

61-70 13 7 20 20% 

71-80 5 5 10 10% 

81-90 0 1 1 1% 

Total  55 45 100 100% 

 

Figure (3-2) show relation between the gender percentage of  IOP 

according to the age group 
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                Table (3-3) percentage of male than female 

Gender No. Of Patient  percentage 

Male  55 55% 

Female 45 45% 
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figure(3-3) precentage of male than female 



 

Table (3-4) comparison between open and closed angle with 

percentage: 

Type of glaucoma      No. Of Patient     Percentage  

Open angle 56 56% 

Closed angle 44 44% 

Total 100 100% 
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Table (3-5) relation between type of glaucoma and gender: 

Type of 

glaucoma 

Gender  

Total     Males  females 

Open angle 28 28 56 

Closed angle 27 17 44 

Total 55   45 100 

 

 

 

 

 

Figure (3-5) relation between type of glaucoma and gender 
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Table (3-6) relation between patient show with count finger and with 

out count finger: 

With C.F With out C.F 

15 85 

 

 

                  Figure  (3-6)patient show with C.F and with out C.F 
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Chapter four 
Conclusion and Recommendation 

 

  



 

Recommendation and take care of your health: 

There is no proven way to prevent glaucoma. If increased eye pressure 

is detected and treated early, it can decrease loss of vision and prevent 

blindness. 

 •Have your eyes checked and tested for glaucoma at least every five 

years after age 40. If your pressure readings begin to rise, you will 

need to have eye exams more often. 

 •To prevent increased pressure in your eyes: 

1-Find ways to cope with stress. 

2- Exercise regularly. 

3- Limit caffeine. 

4- Eat a healthy diet of fruits and vegetables. 

5- Wear eye protection during work or with sports to prevent injury. 

 •Control your diabetes, high blood pressure, cholesterol and heart 

disease. 

 •Do not use herbal remedies that are advertised for glaucoma 

treatment. These are not proven effective and may delay your getting 

proper treatment. 

*Talk to your doctor or nurse if you have any questions or concerns. 



 

 

Conclusion and Recommendation: 

Glaucoma, is a progressive damage to the optic nerve usually associated 

with increased intraocular pressure and is a major cause of blindness 

worldwide.  

The pathophysiological process behind its development is still not well 

understood, and current treatment is not curative. 

Detailed eye exams are necessary to discover risk factors for glaucoma.  

Any doctor should know the risk factors to identify at-risk groups and 

refer to an ophthalmologist when needed.  

Glaucoma management should focus primarily on reducing intraocular 

pressure, and it is the only proven method of treating glaucoma. 

 Nutrition management should be considered as a complementary 

approach in addition to conventional treatment for glaucoma. 

The number of patient is (100)from these are (55) males and (45) 

females. 

The percentage of open glaucoma was 56% and closed angles 44% These 

ratios were obtained from the study and not a proven scientific fact.  
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 الخالصة:

 

 أنحاء جمٌع فً البصر وضعف للعمى جدا شائع سبب هو( الزرق داء او) وماالكالك 

 .العالم

 

 تحدٌد البصري العصب وتصوٌر البصري المجال اختبار مع السرٌري للفحص ٌمكن 

 .البصري العصب تلف من ٌعانون الذٌن المرضى

 

 

 مبكًرا وعالجه تشخٌصه تم إذا ولكن ،( الزرق داء) كوماالكال من الوقاٌة ٌمكن َل ، 

 .المرض على السٌطرة فٌمكن
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  الحصول تم %44% والمغلقة الزواٌا كانت نسبتها 56كانت نسبة الكالكوما المفتوحة 

 . مثبتة علمٌة حقٌقة ولٌست الدراسة من النسب هذه على
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 تقديرالو شكرال

 

فٟ اٌجذا٠خ ٔذّذ هللا رؼبٌٝ ػٍٝ أْ ٚفمٕب إلٔجبص ٘زا اٌجذش، ٌٗ اٌذّذ ٚاٌشىش، صُ أٚد أْ 

 أُ٘ ط١بغخ فٟ ثضّٓ رمذس ال بخجشرٙ وبٔذ اٌزٟ ]البناء هروة الدكتىرة [ِششفزٟ  أشىش

 إٌٝ ػٍّٟ ٚسفغ رفى١شٞ طمً إٌٝ اٌضبلجخ بِالدظبرٙ دفؼزٕٟ فمذ. ِٕٚٙج١زٗ اٌجذش ِٛاض١غ

 أػٍٝ ِغزٜٛ

ٌزؼبُٚٔٙ اٌشائغ ِؼٟ  اٌؼًّ ػٍٝ ثذضٟ فزشح  خاليصُ أٚد أْ أػشة ػٓ رمذ٠شٞ ٌضِالئٟ  

اٌزٟ اثذا٘ب اٌّغبػذح  ػٍٝ )األستاذ ههيون سوير (اشىش  أْ ِٚغبٔذرُٙ ٌٟ. ٚأٚد ثشىً خبص

  .فٟ ِخزجش اخطبء االٔىغبسفٟ اٌجضء اٌؼٍّٟ 

ثىً اٌذت ٚاٌٛفبء أدبٚي أْ أف١ىُ دمىُ ثؤسق اٌىٍّبد ٚاٌّؼبٟٔ ٌىٓ ٌٓ أعزط١غ أثًذا، 

وً  .ٌىٕٕٟ ثٙزٖ اٌىٍّبد ٚإْ وبٔذ ثغ١طخ أس٠ذ أْ أثٍغىُ ش١ئًب ِٓ شىشٞ ٚاِزٕبٟٔ

 دزشاَ ٚاٌزمذ٠ش ٌذضشرىُ ػٍٝ جٙٛدوُ اٌذض١ضخ ِؼٕباال
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Abstract 

Background: Over past few months due to COVID-19 lockdown, our society has been 

in indoor settings where the education, work and entertainment are through digital 

platform. This created an increase in rate of digital eye strain.  

Method & materials: Cross sectional study conducted during  COVID-19 period 

among students of Dijlah University College with a structured and validated 

questionnaire. Students with group age  18-30 years, using digital screen on continuous 

basis were included in the study. The statistical analysis were done using SPSS 

software. 

 Results and Discussion: A total of 101 were participated in the study. Smart phone 

and computer were the major platform used by participants mainly for learning and 

entertainment. Assessment of timings of digital screen usage shown that majority of 

them was continuous users. About 26.73% of male(27) and 48.51% of females(49) 

were using the digital screen continuously for more than 2 to 4 hours for entertainment. 

The duration of usage revealed that most of the participants were using the screen for 

2-4 hours of 30.69% male and 39.60% female for study. But the rate of usage of digital 

screen more than 8 hours per day was >4% for study and <42% for entertainment 

purpose. Majority of them used the screens not only in daylight but also without white 

background for more than 2 hours. 
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1-Introduction 

        The human eye is adapted to life in a world of  light. Sunlight not only enables vision, it 

triggers essential physiologic functions, including circadian entrainment (synchronization of 

internal cir-cadian rhythms) and the pupillary light reflex
(1) 

But along with its many 

beneficial effects, sunlight exposure can also bring harm to both skin and eyes—the 

spectrum of optical radiation spans a wide range of wavelengths, not all of which are benign. 

The eye is subject to injury from both acute and long-term exposure to solar and man-made 

optical radiation. The serious dangers that UV radiation presents to both eyes and skin are 

well established. Now, mounting evidence has alerted scientists and cli-nicians to the 

damage that long-term exposure to blue light may cause to retinal photoreceptors. 

 

1-1 Eye Anatomy 
    

       Upon entry into the eye, light will first encounter the cornea, which is a transparent body 

consisting of an epithelium, a thick fibrous structure made up of connective tissue and 

extracellular matrix, a homo-geneous elastic lamina and a single layer of endothelial cells. 

The cornea protects the rest of the eye from germs ,dust and other harmful matter. It filters 

the most damaging gultra violet wavelengths of the sun’s rays and is also the primary 

contributor in the focusing of light onto the retina. The cornea has a greater refractive index 

than that of air so that when light hits its surface, it slows down. The light beam’s path is 

then bent and converges towards the center of the eye, thus, reducing the image that has been 

refracted. Like most transparent media, the cornea bends light with minimal scattering, 

which allows a light beam to continue passage in its original direction. All of these in 

trinsicproperties contribute to the formation of a discernible image and are made possible by 

the spatial uniformity of its cells, which contributes to its acuity of light transmission 
(2)

. 

1-2 The Aqueous Humour  

 
     Positioned between the cornea and the lens, the aqueous humor is formed by the ciliary 

epithelium of the ciliary body that is located in the posterior chamber. The aqueous humor is 
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 constantly replenished, as it flows through the pupil and fills the anterior chamber. From 

there, a large portion of aqueous humour leaves the eye through the trabecular meshwork 

into Schema's canal and the episcleral venous system. The remainder drains via the 

uveoscleral route by simple percolation through the interstitial tissue spaces of the ciliary 

muscle, continuing to pass into the supra choroid and leaving through the sclera. The 

constant flow of aqueous humour into the eye regulates its ocular pressure so that the eye’s 

optical properties can be maintained. This circulating flow also delivers oxygen and nutrients 

to the anterior region of the eye and removes metabolic waste products from its anterior 

chamber, as the avascular region near the lens and cornea cannot rely on capillaries to serve 

this function
(3)

. The aqueous humour also assumes a role in the local immune response by 

dispensing ascorbate, an antioxidant concentrated by the ciliary epithelium, throughout the 

eye  
  (4) 

(Fig.1-1) . 

  

 

 

 

 

 

 

 Figure 1-1: Aqueous Humour 

1-3 The Pupil and Iris 

     Once light has passed the aqueous humour, it moves onto the next group of structures; 

the iris and pupil. These two structures regulate the amount of light passing through the 

system. The iris consists of a pigmented sheet of cells that lies directly in front of the lens 

and has the ability to restrict and dilate with the aid of sphincter and dilator muscles 

,respectively. This contraction and dilation regulates the pupil – the aperture of the eye. In 

cases of abundant light ,the iris decreases the pupillary aperture with the aid of the sphincter 

muscles and tries to avoid the admittance of too much light, which would eventually result in  
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the processing of a muddled blur. The opposite is true when light is lacking, and the pupil 

becomes greatly dilated in an attempt to gather as many photons of light as possible for 

imaging 
(5)

 . 

 

 

 

 

 

 

 

Figure 1-2: The pupil and iris    

 

1-4 The lens 

     Once the optimal amount of light has entered the eye through the pupil, it encounters the 

lens. The lens, com-posed of a lens epithelium layer covering a mass of lens fibers, is 

primarily made up of proteins called crystal lines ,which further refine the light from the 

cornea 
(6)

. Like the cornea, the molecules of the lens are densely packed and uniformly 

spaced – character is tics required for its transparency. The lens has an inherently greater 

index of refraction than the cornea due to its sur-rounding environment – namely the aqueous 

and vitreous humours which also have relatively high indexes of refraction. Thus, the index 

of the lens must be even higher If it is to focus the image  further and contribute to the 

optical system. Though the lens has an inherent refractive index, it also has the ability to 

change its degree of refraction with the aid of ciliary muscles and ciliary zonular fibers in the 

process of accommodation. When the eye views an object at a distance beyond 6 m (20 feet), 

the lens is forced to assume a flattened shape because the ciliary muscles and the zonular 

fibres holding it in place will pull it out ward .When the eye focuses on an object within 6 m, 

the lens is forced into a bulging shape by the contraction of the ciliary muscles accompanied 

with a reduced tension in the zonularfibres. This results in an increase in the lens’ optic  
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power which brings the focal point closer, effectively creating a clear image of an object that 

is within 6 m of the viewer 
(7)

 . 

 

 

 

 

 

 

 Figure 1-3: The lens of the eye 

 

1-5 The Vitreous Humour  
 

       Occupying the cavity between the lens and the retina, the vitreous humour accounts for 

approximately two-thirds the volume of the entire eye. Composed 99% of water, with a 

small amount of collagen, the vitreous humour is clear and avascular, with a gel-like 

consistency. It serves as a transparent structure through which light, refracted by the lens and 

cornea, can pass; and it provides support for the delicate lens. The vitreous humour is also in 

contact with the retina, though it only adheres to it at the optic nervedisc ; it helps hold the 

retina in place by exerting a pressure on it against the choroid. Additionally, the vitreous 

humour is attached to the dorsal side of the lens and the oraserrata, the point at which the 

retina ends anteriorly. Once the vitreous humour has developed and reached its full size, it is 

stagnant 
(8)

 . 

 As the eye ages, the gelatinous vitreous shrinks, and more fluid is secreted to fill the 

vacancy, effectively diluting the vitreous humour in a process termed vitreous synaeresis. If 

the vitreous is detached from the eye’s posterior region during this pro-cess, the occurrence 

of floaters in vision is likely 
(9)

. Aging, along with other retinal disorders can also cause the 

development of small holes in places where the retina has thinned. Vitreous humour can leak 

through those holes and cause retinal detachment from the under-lying support tissue, which 

is detrimental to visual acuity and can lead to blindness 
(10)

 . 
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 Figure 1-4: The vitreous humour 

1-6 The Retina as a Part of the Central Nervous System  

 
       A viewer would never perceive an image if it were not for the retina; it is the light-

processing center of the eye, where light signals are transformed into neural signals that can 

be processed by the brain. These neural cells are remark ably similar to those of the brain, 

supporting the common assertion that the visual system is an outgrowth of the central 

nervous system. 

 

 

 

 

 

 

 

 

Figure 1-5 : The retina of the eye 

1-7 The Fovea and Macula 

    The fovea and macula are the most sensitive part of the retina, providing for sharp central 

vision. The cones of the eye are responsible for discerning minute details. The highest 

concentration of cones is found in the fovea, a small pit at the center of the retina, with a 

diameter of approximately 1.0 mm in the human eye. Although cones are densely packed in 

the fovea, no rods are present in this area .Owing to its composition and resolving  
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capabilities, the fovea is an obvious target for light as it enters the eye. The cornea and lens 

make it possible to focus light onto this small area in order to produce the clearest, most 

detailed image. Surrounding the fovea in the central retina, is the macula – a highly 

pigmented, yellow spot with a diameter of 5 mm. This structure lacks many of the common 

retina layers, the only stratifications present being the RPE, the ONL and a bit of the OPL 

(11)
. The yellow pig-ment of the macula is derived from two xanthophyll's , lutein and zeaxan 

thin. These macular photo pigments protect the macula and fovea by filtering out short 

wavelengths of light. Their antioxidant capabilities also serve to protect the outer retina, RPE 

and choriocapillar is from oxidative damage 
(12)

 . 

 

 

 

 

 Figure 1-6: Front view of retina 

1-8 The Optic Nerve and Optic Disc  
 

      The optic nerve serves as the pathway connecting the retina to the brain’s visual 

processing center. The area where the optic nerve is crossing through the posterior fundus of 

the eye is called the optic disc, also termed the optic nerve head. Approximately 1.5 mm in 

diameter, the optic disc is where the nerve fibers leave the eye en route to the brain; it is also 

where the central retinal vein exits the eye and the central retinal artery enters. Because the 

optic disc contains no photoreceptors, it creates a blind spot on the retina 
(13)

 . 

 

 

 

 

 

 

 Figure 1-7: The optic disk and nerve 
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1-9 Effects of Blue Light on the Eye Physiology 
 

      Light-emitting diodes (LEDs) have been used to provide illumination in industrial and 

commercial environments. LEDs are also used in TVs, computers, smart phones, and tablets. 

Although the light emitted by most LEDs appears white, LEDs have peak emission in the 

blue light range (400–490 nm). The accumulating experimental evidence has indicated that 

exposure to blue light can affect many physiologic functions, and it can be used to treat 

circadian and sleep dysfunctions. However, blue light can also induce photoreceptor damage. 

Thus, it is important to consider the spectral output of LED-based light sources to minimize 

the danger that may be associated with blue light exposure. In this review, we summarize the 

current knowledge of the effects of blue light on the regulation of physiologic functions and 

the possible effects of blue light exposure on ocular health. 

 

1-9-1 Light-induced Damage to the Retina  
 

 Several investigations have shown that exposure to light of specific wavelengths or 

intensity may induce severe damage to the retina. This type of damage is called light-induced 

damage. Light can induce damage via three mechanisms: photomechanical, photo thermal, 

and photochemical. Photomechanical damage is due to a rapid increase in the amount of 

energy captured by the RPE, which may cause irreversible damage to the RPE and lead to 

photoreceptor damage. This type of retinal damage depends on the amount of energy 

absorbed and not on the spectral composition of the light. Photo thermal damage occurs 

when the retina and the RPE are exposed to brief (100 ms to 10 s) but intense light that 

induce a significant increase in the temperature of these tissues
(14,15) 

 

 

 

 

 

 

                    Figure 1-8 : Blue light 
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A more common type of retinal/RPE damage is photochemical damage, which occurs when 

the eyes are exposed to light of high intensity in the visible range (390–600 nm). The current 

view suggests that there are two distinct types of photochemical damage. The first type is 

associated with short but intense exposure to light affecting the RPE, and the second type is 

associated with longer but less intense light exposure, affecting the outer segment of the 

photoreceptors. Short (up to 12 h) exposure to blue light may induce damage in the RPE of 

the rhesus monkey 
(16) 

, and a clear relationship has been found between the extent of the 

damage and the oxygen concentration 
(17,18)

. The fact that many different antioxidants can 

reduce the damage suggests that this type of damage is associated with oxidative processes 

(19,20)
. Experimental data suggest that lipofuscin is the chromophore involved in the 

mediation of light-induced retinal damage following the exposure to blue light 
(21,22)

. 

The second type of light-induced photochemical damage occurs with longer (12–48 h) but 

less intense light exposure. This type of damage was initially observed in albino rats 
(23)

 but 

has also been observed in other species. The cones seem to be more vulnerable compared to 

the rods 
(24)

. Several lines of evidence suggest that the visual photo pigments (e.g., rhodopsin 

and cone opsins) are involved in this type of damage. Early studies 
(25,26)

 also provided 

evidence that the action spectrum for light-induced photoreceptor damage is similar to the 

absorption spectrum of rhodopsin, but later studies indicated that blue light (400–440 nm) 

might be more damaging 
(27,28,29)

 provided an explanation for this phenomenon, 

demonstrating that in vivo bleached rhodopsin may be regenerated not only via a metabolic 

pathway (e.g., via the visual cycle) but also via a photochemical reaction called photo 

reversal of bleaching 
(30)

 that is most effective with blue light. Photo reversal of bleaching 

augments the capability of rhodopsin molecules to absorb photons by several orders of 

magnitude, thus allowing the molecules to reach the critical number of photons required to 

induce damage in the retinal cells 
(31)

. 

  

 

 

 

Figure 1-9 : Damage of the eye by blue light 
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In this context, two recent studies on the effect of blue light exposure on the RPE and cone-

like cells (661W, murine photoreceptor-derived cells 
(32)

) should be mentioned. In the first 

study, Arnault et al. 
(33)

 reported that in the primary porcine RPE, exposure to light with 

irradiance similar to that of natural sunlight, that is, light in the range of 415–455 nm, was 

the most effective in reducing cell viability. 

In the second study, Kuse et al. reported that 661W cells are more sensitive to light-induced 

damage when exposed to light emitted by blue (464 nm) LEDs than when exposed to green 

(522 nm) or white LEDs (wavelength peak at 456 and 553 nm) of the same intensity (0.38 

mW/cm2). The exposure to blue light, unlike the exposure to white and green LEDs, also 

produced a significant increase in ROS and induced cell damage. Similar results were also 

observed in primary retinal cells 
(34)

. These data support the idea that exposure to blue light 

in the range of 400–470 nm (even at low levels) may damage photoreceptors and retinal 

pigment epithelium cells. 

Although most studies have focused on the acute effect of light exposure, several have also 

investigated the cumulative effect of light. For example, Noel 
(35)

 reported that a single 5 min 

exposure to light did not induce significant damage in photoreceptor cells, whereas a series 

of 5 min exposures led to significant photoreceptor damage. Furthermore, the time between 

exposures affects the cumulative effect of light 
(36,37)

. In some cases, intermittent light 

exposure may produce even more pronounced damage than an equivalent amount of light in 

a single exposure 
(38)

. 

Experimental evidence indicates that wavelengths in the blue part of the spectrum (400–490 

nm) can induce damage in the retina, and although the initial damage following exposure to 

blue light may be confined to the RPE, a damaged RPE eventually leads to photoreceptor 

death. Although most studies on the effects of blue light have focused on the mechanisms 

responsible for the damage to the photoreceptors following an acute exposure to high 

intensity light, some studies have reported that sub-threshold exposure to blue light can also 

induce damage in photoreceptors 
(39,40)

. In addition, several authors have proposed that the 

amount of blue light received during an individual’s entire lifespan can be an important 

factor in the development of age-related macular degeneration (AMD). The use of lenses  

 
9 



 

(intra- and extraocular) that block blue light (―blue-blockers‖) may provide some protection 

against the development of AMD 
(41,42)

.  

 

 

 

 

 Figure 1-10: Visible spectrum 

1-9-2 Light Exposure and Age-related Macular Degeneration in Humans  

 

      A series of studies in many animal models have shown that exposure to blue light may 

represent a risk for the development of AMD or other retinal pathologies 
(43,44)

. However, the 

real risk from artificial light (white or blue) exposure in humans is difficult to assess, since 

light therapy has been in use for only a few years and in a small number of individuals. In 

addition, individual susceptibility to blue light damage varies significantly among 

individuals, making the assessment of the risk associated with repeated exposure to blue 

light in the etiology of AMD difficult. 

Previous epidemiological studies have indicated that chronic exposure to visible and blue 

light may be a cofactor in the development of AMD 
(45,46)

. However, Darzin et al. 
(47)

 found 

no significant relationships between blue light and the development of AMD. 
(48)

 evaluated 

the blue-light hazards from many different light sources and reported that the exposure (even 

for less than a minute) to blue light from the sun, arc-welding lamps, and the arc of discharge 

lamps is hazardous to the retina, whereas the exposure to blue light from fluorescent lamps 

or LEDs does not pose a significant hazard. 

Thus, it is clear that many different factors are involved in the pathogenesis of AMD. This 

observation, together with the limited data in terms of number of subjects or length of 

treatment, makes it difficult to predict the association between blue light exposure and the 

development of AMD. 

Finally, ultraviolet (UV) light is a risk factor for age-related macular degeneration. UV is 

mostly blocked by the cornea or lens; therefore, only visible light can penetrate the eye and 

reach the retina. A recent study by Narimatsu et al. conducted with an animal model reported 
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 that blocking UV light and blue light with yellow-tinted intraocular lenses materials (400–

450 nm) could protect the retina 
(49)

. Thus, reducing the amount of blue light reaching the 

retina in the range 400–450 nm may also be important for the protection of the retina. 

1-9-3 Risk and Cost of Nature of Developing Myopia 

Epidemiological studies now point to an increase in myopia prevalence over the past half-

century. Particularly, factors such as hereditary and more recently, eyestrain due to near 

work by using digital devices such as computers, smartphones and alike has increased the 

risk of developing myopia and other binocular vision and accommodative problems. Large 

scale studies that have been performed in continents like Asia, Europe and Australia, point to 

all these factors that might have led to the myopia progression. However, none of these 

studies rules out the fact that the eyes could be changing due to constant demand that has 

placed on near vision tasks, which could be just a process of evolution. Hence, more research 

has to be carried out that delves deeper into the issue at hand. 

Structure and Function of the camera eye .To begin with any assortment of points that I wish 

to elaborate and argue upon, one needs to know the baseline of what vision is, what the eye 

is, and what are structures are in it and what sort of role they perform. I briefly describe to 

my knowledge and to that of Dr. Mila Ioussifova’s, who is an optometrist practicing here in 

Portland, Oregon, the structures and functions of the various parts of the eyes. According to 

her, our basic sense of sight is what enables us to see discrete pictures and images. Vision is 

the ability to see. Visual acuity is the measure of up to what point the eye can resolve by 

itself, through its optics and mechanics. Subsequently, our eyes are similar to a video camera 

that one can take pictures/videos with. In addition, every eye of every species, essentially 

works in this similar approach and order. Although the placement of the structures might be 

variable with the evolutionary history of that organism or species. The complex components 

of this system can be henceforth explained with an example, to simplify the structure and 

function of the eyes 

Imagine an image of a beach ball that is projected onto a camera type eye. The image of the 

beach ball is projected through the various layers of the eye and comes to a sharp point focus 

on the back of the eye where the retina lies. As the image of the beach ball traverses through 
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 air, the incoming rays of light from the image hit the first surface of the eye—the cornea, the 

clear and convex watch glass like structure in front of your eye where, if you wear contact 

lenses, reside. This cornea bends these incoming rays of light inwards through a watery like 

substance called the aqueous humor, towards the pupil, the black hole in the center of your 

eye, the size of which is controlled by the contraction and relaxation of the iris muscles—the 

shutter of the video camera lens. And, the rays of light are again bent towards the fovea of 

the retina through a crystalline structure called the natural lens. This natural lens is able to 

change its shape with relation to near tasks, by changing its thickness and being able to focus 

at different distances to meet the requirements of the near task. 

The function of the natural lens is what makes the eyes see things up close. Metaphorically, 

this lens is similar to a muscle that is contracted and relaxed. As we progress into old age, 

this ability is lost and hence sometimes requires a near reading glass prescription, and 

denaturation of these proteins can lead to cataract. The ability of this lens carrying out this 

action in young age is what is relevant to the discussion here. Henceforth, the near triad of 

the eyes composed of accommodation: the involuntary bulging and relaxation of the natural 

lens, with convergence, the activation of the two medial muscles of the eye and pupillary 

miosis, the constriction of the iris musculature, are activated when one looks at a near object 

such a book, a computer screen or a smartphone. With excessive use, this system can go into 

overdrive and cause many visual disorders that contrast both to the binocular use of the two 

eyes to many accommodative disorders that hamper the focusing of image from far to near or 

near to far. It similarly relates to how you pull a tendon in your muscles when you exercise. 
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2-1 Methodology 

Type of study design: Cross-sectional study 

Study place: The study was conducted among the Dijlah University College students 

Sample size: Total sample size was 101 

Sampling unit: Students between the age group 18-30 years 

Sampling technique: Simple random technique 

Period of study : the study period was between January – March 2021. 

Equipment’s used : Autorefractor and Snellen chart 

Survey questionnaire & Data collection: structured and validated survey questionnaire 

containing both open and closed ended inquiries were used. The questionnaire was framed in 

Arabic language based on various studies and guidelines . 
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 قسن تقنياث البصرياث 

 الورحلت الرابعت 

 } وٛسٚٔب جبئذخ ظً فٟ اٌؼ١ٓ ػٍٝ اٌزو١خ األجٙضح اعزخذاَ رؤص١ش دٛي األ١ٍ٘خ اٌجبِؼخ دجٍخ و١ٍخ ٌطالة اعزج١بْ{

 : اٌمغُ :                                            االعُ

 : اٌؼّش :                                        اٌجٕظ

 Classroomِب٘ٛ ٔٛع اٌجٙبص اٌّغزخذَ فٟ اٌذساعخ ػٍٝ رطج١ك  -1

o ٟ٘برف رو 

o ٟجٙبص ٌٛد 

o ٟدبعٛة شخظ 

      االجزّبػٟ؟ اٌزٛاطً ِٛالغ اعزخذاَ ٠زُ 2ً٘-

 ؟ اٌّٛالغ ٌزٍه االعزخذاَ عبػبد ػذد ِزٛعظ ٘ٛ فّب ٔؼُ اإلجبثخ وبٔذ ارا

o  ِٓ2 ٌٝعبػخ فٟ ا١ٌَٛ 4ا 

o  ِٓ5  ٌٝعبػخ فٟ ا١ٌَٛ 7ا 

o  ِٓ8  عبػخ اٚ اوضش 11اي 

 

      ؟ دب١ٌب اٌشإ٠خ فٟ ِشبوً ِٓ رؼبٟٔ 3ً٘-

V.A 

 L.E: R.E: 

 

 ً٘ رغزخذَ ٔظبساد اٚ ػذعبد الطمخ طج١خ ؟      - 4

 فذض اخش وبْ ِزٝ ٔؼُ اإلجبثخ وبٔذ ارا ............... 

 V.A اٌّالدظبد

  

L.E: 

 

R.E: 

 

 جٙضح اٌزو١خ فٟ اٌذساعخ االٌىزش١ٔٚخ ؟د اعزخذاَ األبِب ٘ٛ ِزٛعظ ػذد عبػ - 5

o  ِٓ2 ٌٝعبػخ فٟ ا١ٌَٛ 4ا 

o  ِٓ5  ٌٝعبػخ فٟ ا١ٌَٛ 7ا 

o  ِٓ8  عبػخ اٚ اوضش 11اي 

 ً٘ ٠زُ اعزخذاَ خٍف١خ شبشخ ث١ضبء ؟     - 6

 ً٘ ٠زُ اعزخذاَ خٍف١خ ث١ضبء ٌزطج١مبد اٌّشاعٍخ ؟  - 7

 اعخ االٌىزش١ٔٚخ ؟ ً٘ رغزخذَ ٔظبساد ِفٍزشح ٌٍضٛء األصسق ػٕذ اٌذس - 8
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Table 2-1 : Respons of questionnaire   

8 7 6 5 4 3 2 1 
 

 

Age Gender

* 

Department  

 

No. 
No Yes No Yes No  Yes 

L R L R  

No  No  Yes  2-4 No    No    5-7 Smart 

phone 

22 F  Department of 

optical techniqes 

1 

No  No  No  2-4 No    No     5-7 Smart 

phone  

23 F Department of 

optical techniqes 

2 

No  No  No  2-4 No    No     2-4 Smart 

phone  

21 F  Medical lab. 

techniques  

3 

No No No 5-7 No    No     5-7 Smart 

phone  

21 F  Department of 

optical techniqes 

4 

No No No 2-4  6/6 6/6  6/9 6/9  2-4 Smart 

phone  

22 F  Medical lab. 

techniques  

5 

No No No 5-7 No   No    8-10 Smart 

phone  

21 F  Department of 

optical techniqes 

6 

No Yes  Yes  8-10 No   No    8-10 Smart 

phone  

22 F  Department of 

optical techniqes 

7 

Yes No No 2-4  6/6 6/12  6/60 6/60  8-10 Smart 

phone  

24 M  Banking finacial  8 

No Yes  No 2-4 No   No    8-10 Smart 

phone  

21 F  Medical lab. 

techniques  

9 

No No No 2-4 No   No    8-10 Smart 

phone  

23 F  Medical lab. 

techniques  

10 

No No No 5-7 No   No    8-10 Smart 

phone  

21 F  Department of 

law 

11 

Yes  Yes  Yes 2-4  6/6 6/6 No    2-4 Smart 

phone 

21 M Department of 

law 

12 

No Yes Yes 2-4 No   No    8-10 Smart 

phone 

22 F Medical lab. 

techniques  

13 

No No No 2-4 No   No    8-10 Smart 

phone 

21 F Medical lab. 

techniques  

14 

No No Yes 8-10 No   No    8-10 Smart 19 F Department of 15 
15 



phone optical techniqes 

No Yes No 5-7 No   No    5-7 Smart 

phone 

19 M Department of 

optical techniqes 

16 

No Yes Yes 2-4 No   No    5-7 Smart 

phone 

23 M Department of 

optical techniqes 

17 

Yes No No 2-4  6/6 6/6 No    8-10 Smart 

phone 

24 M Business 

Adminstration 

18 

Yes No Yes 5-7  6/6 6/6 No   No  Smart 

phone 

21 F Medical lab. 

techniques  

19 

No No Yes 2-4 No   No    2-4 Smart 

phone 

21 M HVAC 20 

No Yes Yes 2-4 No   No    5-7 Smart 

phone 

21 M HVAC 21 

No No No 2-4 No   No    8-10 Smart 

phone 

22 M Business 

Adminstration 

22 

No No No 2-4 No   No    8-10 Smart 

phone 

18 F Medical lab. 

techniques  

23 

No No No 2-4 No   No    2-4 Smart 

phone 

24 M Business 

Adminstration 

24 

No No No 5-7 No   No    2-4 Smart 

phone 

18 F Medical lab. 

techniques  

25 

No No No 2-4 No   No    2-4 Smart 

phone 

22 M Media 

department 

26 

No No No 2-4 No   No    8-10 Smart 

phone 

23 M Medical lab. 

techniques  

27 

No No No 2-4 No    6/9 6/6  5-7 Smart 

phone 

23 M Department of 

building and 

construction 

28 

No Yes No 2-4 No   No    2-4 Smart 

phone 

21 M Business 

Adminstration 

29 

No No No 2-4 No   No    5-7 Smart 

phone 

21 M Media 

department 

31 

No Yes Yes 5-7 No   No    5-7 Smart 

phone 

20 F Medical lab. 

techniques  

31 

No Yes Yes 2-4 No   No    5-7 Smart 

phone 

18 F Department of 

optical techniqes 

32 
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Yes No No 2-4  6/6 6/6 No    5-7 Personal 

computer 

19 F Medical lab. 

techniques  

33 

No Yes Yes 2-4 No   No    5-7 Personal 

computer 

19 F Department of 

optical techniqes 

34 

No No No 5-7 No   No    5-7 Smart 

phone 

21 F Department of 

optical techniqes 

35 

No No No 2-4 No   No    5-7 Smart 

phone 

21 F Department of 

optical techniqes 

36 

No No No 2-4 No   No    5-7 Smart 

phone 

21 M Dental 

technology 

department 

37 

No Yes Yes 2-4 No   No    8-10 Smart 

phone 

22 M Department of 

building and 

construction 

38 

No Yes No 2-4 No   No    2-4 Smart 

phone 

22 M Business 

Adminstration 

39 

No No Yes 5-7 No   No    2-4 Personal 

computer 

19 M Department of 

building and 

construction 

41 

No Yes Yes 2-4 No   No    8-10 Smart 

phone 

24 M Business 

Adminstration 

41 

No No No 2-4 No   No    2-4 Smart 

phone 

18 M Department of 

building and 

construction 

42 

No No Yes 2-4 No   No    5-7 Smart 

phone 

22 F Business 

Adminstration 

43 

No No No 2-4 No   No    5-7 Personal 

computer 

21 F Medical lab. 

techniques  

44 

No Yes No 2-4 No   No    2-4 Smart 

phone 

21 M Department of 

law 

45 

Yes No No 2-4 No   No    8-10 Smart 

phone 

23 M Department of 

law 

46 

No Yes Yes 2-4 No   No    5-7 Smart 

phone 

21 M Computer 

techniques 

engineering 

department 

47 
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No Yes No 5-7 No   No    2-4 Smart 

phone 

21 F Medical lab. 

techniques  

48 

No Yes No 5-7 No   No    8-10 Smart 

phone 

19 F Department of 

dentistry 

49 

No No Yes 5-7 No   No    8-10 Smart 

phone 

24 M Department of 

optical techniqes 

51 

No No No 8-10 No   No    8-10 Smart 

phone 

21 F Department of 

optical techniqes 

51 

Yes Yes Yes 2-4  6/6 6/6  6/9 6/9  8-10 Smart 

phone 

21 F Medical lab. 

techniques  

52 

No No No 2-4 No   No    5-7 Smart 

phone 

19 F Computer 

science 

department 

53 

No No Yes 5-7 No   No    5-7 Smart 

phone 

21 M Medical lab. 

techniques  

54 

No No No 2-4 No   No    2-4 Smart 

phone 

18 F Department of 

dentistry 

55 

No Yes No 2-4 No   No    8-10 Smart 

phone 

19 F Medical lab. 

techniques  

56 

Yes No No 5-7  6/6 6/6  6/9 6/18  8-10 Smart 

phone 

19 F Department of 

dentistry 

57 

Yes No No 5-7 No    6/9 6/9  5-7 Smart 

phone 

23 M Department of 

optical techniqes 

58 

Yes Yes Yes 2-4  6/6 6/6  6/12 6/6  8-10 Smart 

phone 

22 F Medical lab. 

techniques  

59 

No No No 2-4 No    6/6 6/12  5-7 Smart 

phone 

18 F Department of 

optical techniqes 

60 

No Yes Yes 2-4  6/6 6/6  6/6 6/12  5-7 Personal 

computer 

21 F Department of 

optical techniqes 

61 

No No No 2-4 No   No    8-10 Personal 

computer 

21 M Computer 

techniques 

engineering 

department 

62 

No Yes Yes 5-7 No   No    8-10 Smart 

phone 

22 M Computer 

techniques 

engineering 

63 
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department 

No Yes No 2-4 No   No    8-10 Smart 

phone 

21 F Department of 

optical techniqes 

64 

No No No  5-7 No   No    8-10 Smart 

phone 

19 F Medical lab. 

techniques  

65 

Yes No No 5-7  6/6 6/6  6/6 6/9  8-10 Smart 

phone 

21 F Medical lab. 

techniques  

66 

No No No 2-4 No   No    8-10 Smart 

phone 

20 M Computer 

science 

department 

67 

No No No 2-4  6/6 6/6  6/12 6/12  2-4 Tablet 

device 

23 F Department of 

optical techniqes 

68 

Yes No Yes 5-7 No    6/24 6/18  2-4 Smart 

phone 

22 M Department of 

optical techniqes 

69 

No No Yes 2-4 No   No    8-10 Smart 

phone 

19 F Medical lab. 

techniques  

70 

Yes No No 2-4  6/6 6/6 No    2-4 Tablet 

device 

25 M Medical lab. 

techniques  

71 

No No No 2-4 No   No    8-10 Smart 

phone 

22 F Department of 

optical techniqes 

72 

Yes Yes Yes 5-7  6/6 6/6  6/9 6/12  5-7 Personal 

computer 

21 F Medical lab. 

techniques  

73 

No No No 5-7 No   No    5-7 Personal 

computer 

21 F Department of 

optical techniqes 

74 

No Yes No 2-4 No   No    8-10 Smart 

phone 

22 M Department of 

optical techniqes 

75 

Yes No No 2-4  6/6 6/6 No    5-7 Tablet 

device 

24 M Department of 

optical techniqes 

76 

No Yes No 2-4  6/9 6/6  6/24 6/9  8-10 Smart 

phone 

18 F Media 

department 

77 

Yes No No 2-4  6/6 6/6  6/9 6/12  2-4 Smart 

phone 

21 M Department of 

law 

78 

No Yes Yes 2-4  6/6 6/6  6/9 6/18  2-4 Smart 

phone 

25 M HVAC 79 

No Yes Yes 2-4  6/6 6/6  6/9 6/12  8-10 Smart 

phone 

22 M Department of 

optical techniqes 

80 
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No No No 2-4 No   No    2-4 Smart 

phone 

21 F Department of 

optical techniqes 

81 

No No Yes 8-10 No   No    5-7 Smart 

phone 

21 M Department of 

optical techniqes 

82 

Yes No No 2-4  6/9 6/9  6/18 6/18  8-10 Tablet 

device 

21 F Department of 

law 

83 

Yes Yes No 2-4  6/6 6/6  6/9 6/6  8-10 Smart 

phone 

19 F Medical lab. 

techniques  

84 

No No No 2-4 No    6/6 6/9  2-4 Smart 

phone 

22 M HVAC 85 

Yes No No 2-4  6/6 6/6 No   No  Personal 

computer 

21 F Department of 

optical techniqes 

86 

No No No 5-7 No   No    5-7 Smart 

phone 

31 F Banking finacial  87 

Yes Yes Yes 2-4  6/6 6/6  6/9 6/12  8-10 Smart 

phone 

21 F Medical lab. 

techniques  

88 

No Yes Yes 2-4  6/9 6/6  6/9 6/12  5-7 Smart 

phone 

21 F Department of 

dentistry 

89 

No Yes No 2-4 No   No    2-4 Tablet 

device 

21 F Department of 

optical techniqes 

90 

No No No 2-4 No   No    5-7 Smart 

phone 

21 F Banking finacial  91 

No Yes Yes 2-4 No   No    8-10 Smart 

phone 

19 F Medical lab. 

techniques  

92 

Yes Yes Yes 2-4  6/6 6/6  6/6 6/9  2-4 Smart 

phone 

21 F Medical lab. 

techniques  

93 

No Yes No 2-4 No   No    5-7 Smart 

phone 

21 M Department of 

optical techniqes 

94 

No Yes No 2-4 No   No    5-7 Smart 

phone 

25 F Arabic language 

department 

95 

Yes No No 5-7  6/6 6/6  6/9 6/12  5-7 Smart 

phone 

19 F Business 

Adminstration 

96 

No Yes No 8-10 No   No    8-10 Smart 

phone 

19 M Department of 

optical techniqes 

97 

Yes No Yes 5-7 No   No    8-10 Smart 

phone 

22 F Department of 

optical techniqes 

98 
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Yes Yes No 2-4 No   No    8-10 Personal 

computer 

21 F Computer 

science 

department 

99 

No No No 5-7 No   No    5-7 Smart 

phone 

21 M Medical lab. 

techniques  

100 

No No No 2-4 No   No    8-10 Smart 

phone 

23 F Department of 

law 

101 

     *M=Male, F=Female 

     HVAC: Air conditioning refrigeration engineernig department 
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3-Results 

   The statistical analysis was done using SPSS version 20. The variables were expressed in 

both frequencies and percentage as following tables and figures. 

Table 3-1 : The results details  

 Male 

Mean±SD 

Female 

Mean±SD 

Overall 

Mean±SD 

Age 21±1.75 20±1.95 21±1.95 

Sex 41(40.59%) 60(59.41%) 101(100%) 

Digital screens    

Smart phone 30(73%) 56(93%) 86(85%) 

Personal computer 6(15%) 4(7%) 10(10%) 

Tablet device 5(12%) 0 5(5%) 

Hours spending    

Study 3±1.73 3±1.73 3±1.73 

Social media 8±2.68 7±2.49 7±2.57 

Wearing glasses or 

contact lens 

Yes     17(42%) Yes   9(15%) 26(26%) 

No      24(58%) No     51(85%) 75(74%) 

    

Refractory errors    

Yes 16(39%) 8(13%) 24(24%) 

No 25(61%) 52(87%) 77(76%) 

Used whight screen 

background 

   

Yes 13(32%) 21(35%) 34(34%) 

No 28(68%) 39(65%) 67(66%) 

Whight screen for 

messaging application 

   

Yes 18(44%) 21(35%) 39(39%) 

No 23(56%) 39(65%) 62(61%) 

Used blue filter when 

using classroom 

   

Yes 14(34%) 10(17%) 24(24%) 

No 27(66%) 50(83%) 77(76%) 
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               Figure 3-1: Relation between number of students and hours spending at  

                                  social media  

 

 

 

 

 

 

 

 

 

 

 

 

  

 Figure 3-2: Relation between number of students and hours spending at  

                                        electronic study 
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Hours spent on  social media 

Hours spent on eletronic study 



 

 

              Table 3-2 : Relation between hours spent for entertainment by male and female 

  

 

  

 

 

 

 

 

 

 

 

 

 

 Figure 3-3: Relation between hours spent for entertainment by male and female 

 

  Table 3-3 : Relation between hours spent for electronic study by male and female 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3-4: Relation between hours spent for electronic study by male and female 
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Table 3-4: Crosstabulation between type of department and overall hour spending 

                   (study and social media) 

 

  

 

 

 

 

 

 

 

 

Table 3-5 : Relation between hour spending using digital screen and refractory errors 
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4-1 Discusion 

The modern era specialised in digitalisation, rooted deeply in this lockdown period. The 

implementation of classes, jobs and the other works through digital media brings the 

children, youth and all categories of people into this. 

Present scenario obliged the whole world to shift everything include studies, jobs, etc. into 

digital platform. The portable systems and other screens were increased in this duration. 

From the result it was found  that smartphones were the most widely using one. This study 

was mainly focused on the usage of digital media in Dijhla Uneversity College.  

   Out of 101 participants, 59.41% were females and 40.59% males. The mean age was found 

to be 21±1.95 years. The major digital screen platforms used by them smartphone, 

laptop/computer and iPad/tablet. 

The utilization of digital screens was categorised under entertainment (98%) and (100%) 

academic purpose . 

A total of 26 % were using spectacles or contact lens wherein, 42% were male and 15% were 

females. 

Assessment of timings of digital screen usage shown that majority of them was continuous 

users. About 26.73% of male(27) and 48.51% of females(49) were using the digital screen 

continuously for more than 2 to 4 hours for entertainment. The duration of usage revealed 

that most of the participants were using the screen for 2-4 hours of 30.69% male and 39.60% 

female for study. But the rate of usage of digital screen more than 8 hours per day was >4% 

for study and <42% for entertainment purpose. Majority of them used the screens not only in 

daylight but also without white background for more than 2 hours. 

The blue light emerges from screens are beneficial during daytime to a limit because they 

boost attention, reaction times, and keep us awake, whereas at night they often impede sleep. 

Blue light is one of the shortest, yet highest energy wavelengths in the spectrum, therefore it 

flickers easier and longer than other types of weaker wavelengths. This flickering will 

produce a glare that reduces the visual contrast, affecting sharpness and clarity of vision.  
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This will lead to eye strain, physical and mental fatigue, headaches, tearing, itching, coloured 

halos and other symptoms. Eyes will protect retina from UV lights and only minute level 

will enter but for blue light there is no protection or filter. Prolonged exposure to blue light 

may lead to macular cellular damage, which may lead to loss of vision
(50)

. 

The better way to prevent these issue by following 20-20-20 (Every 20 minutes, look at 

something 20 feet away for 20 seconds) standard rule proposed by Dr. Jeff Anshell and using 

anti-glare glass, adjustment of light, posture and other methods
(51)

. These study reported that 

to more than 76% were not concerned about using blue light filter. 

4-2 Recommendation 

      According to the current study, the prevalence of  computer vision syndrome among risk 

groups for refractive error such as aged population and who do not use eyeglass/spectacle 

was not significantly different compared to their counterparts that show the influence of the 

bias was not significant. But in the future study, we recommend that the influence of 

uncorrected refractive error should be addressed methodologically and the measurement of 

computer vision syndrome can be supported by ophthalmic examination and increased 

sample size of the study. 

 

 

 

 

 

 

 

 

 

 

 

 
27 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 



 

References 
 

(1) Hattar S, Lucas RJ, Mrosovsky N, et al. Melanopsin and rod-cone photoreceptive systems account for all 

     major accessory visual functions in mice. Nature. 2003; 424:76-81. 

(2) Oyster CW (1999) The Human Eye. Sunderland: Sinauer Associates 

(3) To CH, Kong CW, Chan CY, Shahidullah M and Do CW (2002)The mechanism of aqueous humour  

    formation. Clinical and Experimental Optometry 85(6): 335–349. 

(4) Civan M (2008) The Eye’s Aqueous Humor. 2nd edn, Amsterdam: Academic Press of Elsevier 

(5) Bruce V, Green PR and George son MA (1996) Visual Perception :Physiology, Psychology and Ecology.  

    London: Psychology Press. 

(6) Land MC and Fernald RD (1992) The evolution of eyes. AnnualReview of Neuroscience 15: 1–29. 

(7) Charman WN (2008) The eye in focus: accommodation andpresbyopia. Clinical and Experimental. 

     Optometry 91(3): 207–225 

(8) Lens Al (2008) Ocular Anatomy and Physiology, 2nd end. United States: SLACK Incorporated. 

(9) Yonemoto J, Noda Y, Masuhara N and Ohno S (1996) Age ofonset of posterior vitreous detachment.  

      Current Opinion in Ophthalmology 7(3): 73–76. 

(10) Ghazi NG and Green WR (2002) Pathology and pathogenesis ofretinal detachment. Eye 16: 411–421. 

(11) Kolb H (2011) Simply anatomy of the retina. In: Kolb H, NelsonR, Fernandez E and Jones BW (eds) 

Webvision: The Organ-ization of the Retina and Visual System, http://webvision.me-d.utah.edu/ University 

of Utah. 

(12) Whitehead AJ, Mares JA and Danis RP (2006) Macular pigment :a review of current knowledge. 

Archives of Ophthalmology 124:1038–1045. 

(13) Lens Al (2008) Ocular Anatomy and Physiology, 2nd edn. United States: SLACK Incorporated. 

(14) Wenzel A, Grimm C, Samardzija M, Reme CE. Molecular mechanisms of light-induced photoreceptor 

apoptosis and neuroprotection for retinal degeneration. Prog Retin Eye Res. 2005;24:275–306 

(15) Organisciak DT, Vaughan DK. Retinal light damage: mechanisms and protection. Prog Retin Eye Res. 

2010;29:113–34. 

(16) Ham WT, Ruffolo JJ, Mueller HA, Clarke AM, Moon ME. Histologic analysis of photochemical 

lesions produced in rhesus retina by short-wave-length light. Invest Ophthalmol Vis Sci. 1978;17:1029–35. 

(17) Ruffolo JJ, Ham WT, Mueller HA, Millen JE. Photochemical lesions in the primate retina under 

conditions of elevated blood-oxygen. Invest Ophthalmol Vis Sci. 1984;25:893–8. 

(18) Jaffe GJ, Irvine AR, Wood IS, Wood IS, Severinghaus JW, Pino GR, Haugen C. Retinal phototoxicity 

from the operating microscope: the role of inspired oxygen. Ophthalmology. 1988;95:1130–41 

(19) Dillon J. The photophysics and photobiology of the eye. J Photochem Photobiol B. 1991;10:23–40. 

(20) Organisciak DT, Winkler BS. Retinal light damage: practical and theoretical considerations. Prog Retin 

Eye Res. 1994;13:1–29. 

(21) Sparrow JR, Nakanishi K, Parish CA. The lipofuscin fluorophore A2E mediates blue light-induced 

damage to retinal pigmented epithelial cells. Invest Ophthalmol Vis Sci. 2000;41:1981–9. 

(22) Pawlak A, Rozanowska M, Zareba M, Lamb LE, Simon JD, Sarna T. Action spectra for the 

photoconsumption of oxygen by ocular lipofuscin and lipofuscin extracts. Arch Biochem Biophys. 

2002;403:59–62. 

(23) Noell WK, Walker VS, Kang BS, Berman S. Retinal damage by light in rats. Invest Ophthalmol Vis 

Sci. 1966;5:450–73. 

(24)  Sykes SM, Robison WG, Waxler M. Kuwabara T. Damage to the monkey retina by broad-spectrum 

fluorescent light. Invest Ophthalmol Vis Sci. 1981;20:425–34. 

(25) Noell WK, Albrecht R. Irreversible effects on visible light on the retina: role of vitamin A. Science. 

1971;172:76–9. 

(26) Williams TP, Howell WL. Action spectrum of retinal light-damage in albino rats. Invest Ophthalmol 

Vis Sci. 1983;24:285–7 

(27) Ham WT, Mueller HA, Ruffolo JJ, Clarke AM. Sensitivity of the retina to radiation damage as a 

function of wavelength. Photochem Photobiol. 1979;29:735–43. 

(28) Rapp LM, Smith SC. Evidence against melanin as the mediator of retinal photo toxicity by short-

wavelength light. Exp Eye Res. 1992;54:55–62. 



 

  

 

(29) Grimm C, Wenzel A, Williams TP, Rol P, Hafezi F, Remé C. Rhopopsin-mediated blue-light damage 

to the rat retina: Effect of photoreversal of bleaching. Invest Ophthalmol Vis Sci. 2001;42:497–505. 

(30) Williams TP. Photoreversal of rhopospin bleaching. J Gen Physiol. 1964;47:679–89. 

(31) Keller C, Grimm C, Wenzel A, Hafezi F, Remé C. Protective effect of halothane anesthesia on retinal 

light damage: inhibition of metabolic rhodopsin regeneration. Invest Ophthalmol Vis Sci. 2001;42:476–80. 

(32) Tan E, Ding XQ, Saadi A, Agarwal N, Naash MI, Al-Ubaidi MR. Expression of cone-photoreceptor-

specific antigens in a cell line derived from retinal tumors in transgenic mice. Invest Ophthalmol Vis Sci. 

2004;45:764–8. 

(33)  Arnault E, Barrau C, Nanteau C, Gondouin P, Bigot K, Viénot F, Gutman E, Fontaine V, Villette T, 

Cohen-Tannoudji D, Sahel JA, Picaud S. Phototoxic action spectrum on a retinal pigment epithelium model 

of age-related macular degeneration exposed to sunlight normalized conditions. PLoS One. 2013;8:e71398. 

(34) Kuse Y, Ogawa K, Tsuruma K, Shimazawa M, Hara H. Damage of photoreceptor-derived cells in 

culture induced by light emitting diode-derived blue light. Sci Rep. 2014;4:5223. 

(35) Noell WK. Effects of environmental lighting and dietary vitamin A on the vulnerability of the retina to 

light damage. Photochem Photobiol. 1979;29:717–23. 

(36)  Lawwill T. Effects of prolonged exposure of rabbit retina to low-intensity light. Invest Ophthalmol. 

1973;12:45–51. 

(37) Griess GA, Blankenstein MF. Additivity and repair of actinic retinal lesions. Invest Ophthalmol Vis 

Sci. 1981;20:803–7 

(38) Organisciak DT, Jiang YL, Wang HM, Pickford M, Blanks JC. Retinal light damage in rats exposed to 

intermittent light. Comparison with continuous light exposure. Invest Ophthalmol Vis Sci. 1989;30:795–

805. 

(39) Andley UP, Chylack LT. Recent Studies on photodamage to the eye with special reference to clinical 

and therapeutic procedures. Photodermatol Photoimmunol Photomed. 1990;7:98–105. 

(40) Chu R. Blue light irradiation inhibits the production of HGF by human retinal pigment epithelium cells 

in vitro. Photochem Photobiol. 2006;82:1247–50. 

(41) Mainster MA. Violet and blue light blocking intraocular lenses: photoreception versus photoreception. 

Br J Ophthalmol. 2006;90:784–92. 

(42) Margrain TH, Boulton M, Marshall J, Sliney DH. Do blue light filters confer protection against age-

related macular degeneration? Prog Retin Eye Res. 2004;23:523–31. 

(43) Cruickshanks KJ, Klein R, Klein BEK. Sunlight and age-related macular degeneration—the Beaver 

Dam Eye Study. Arch Ophthalmol. 1993;111:514–8. 

(44) Klein R, Klein BEK, Jensen SC, Cruickshanks KJ. The relationship of ocular factors to the incidence 

and progression of age-related maculopathy. Arch Ophthalmol. 1998;116:506–13. 

(45) Algvere PV, Marshall J, Seregard S. Age-related maculopathy and the impact of blue light hazard. Acta 

Ophthalmol Scand. 2006;84:4–15. 

(46) Taylor HR, West S, Munoz B, Rosenthal FS, Bressler SB, Bressler NM. The long-term effects of 

visible-light on the eye. Arch Ophthalmol. 1992;110:99–104. 

(47) Darzins P, Mitchell P, Heller RF. Sun exposure and age-related macular degeneration—an Australian 

case-control study. Ophthalmology. 1997;104:770–6. 

(48) Okuno T, Saito H, Ojima J. Evaluation of blue-light hazards from various light sources. Dev 

Ophthalmol. 2002;35:104–12. 

(49) Narimatsu T, Ozawa Y, Miyake S, Kubota S, Yuki K, Nagai N, Tsubota K. Biological effects of 

blocking blue and other visible light on the mouse retina. Clin Experiment Ophthalmol. 2014;42:555–63. 

(50) Zhao ZC, Zhou Y, Tan G, Li J. Research progress about the effect and prevention of blue light on eyes. 

International Journal of Ophthalmology. 2018; 11(12):1999.  
 

(51) Hu L, Lu F. Computer Vision Syndrome among Internet Users. InEncyclopedia of Cyber Behavior: IGI 

Global. 2012 (782-798).  
 
 
 
 
 



 

 اٌخالطخ

 ِغٍمب، وبْ ِجزّؼٕب  COVID-19 جبئذخ وٛسٚٔب اٌخٍف١خ: ػٍٝ ِذاس األشٙش اٌم١ٍٍخ اٌّبض١خ ثغجت إغالق

ثغجت ٌٝ ص٠بدح ِؼذي إجٙبد اٌؼ١ٓ .  أدٜ ٘زا إاالٔزشٔذ خالي اال ِٓاٌزؼ١ٍُ ٚاٌؼًّ ٚاٌزشف١ٗ  ِٓ جبٔت

 .االعزخذاَ اٌشلّٟ 

 اال١ٍ٘خ  خث١ٓ طالة و١ٍخ دجٍخ اٌجبِؼاٌٛثبء أجش٠ذ خالي فزشح ِمطؼ١خ ِغزؼشضخ : دساعخ ِٕٙج١خ اٌؼًّ 

ٚاٌز٠ٓ عٕخ  31-١18ٓ ثبعزخذاَ اعزج١بْ ِٕظُ ِٚٛصك.  رُ رض١ّٓ اٌطالة اٌز٠ٓ رزشاٚح أػّبسُ٘ ث

.  رُ إجشاء اٌزذ١ًٍ اإلدظبئٟ ثبعزخذاَ ثشٔبِج ٠غزخذِْٛ اٌشبشبد اٌشل١ّخ ثشىً ِغزّش ٌغشع اٌذساعخ

SPSS. 

ٛارف اٌزو١خ ٚاٌىّج١ٛرش فٟ اٌذساعخ.  وبٔذ اٌٙ طبٌت جبِؼٟ 111ٌّٕبلشخ: شبسن ِب ِجّٛػٗ إٌزبئج ٚا  

اٌشئ١غ١خ اٌزٟ ٠غزخذِٙب اٌّشبسوْٛ ثشىً أعبعٟ ٌٍزؼٍُ ٚاٌزشف١ٗ.  أظٙش رم١١ُ أٚلبد اعزخذاَ  داحٟ٘ اال

ِٓ ٪ 48.51( ٚ 27٪ ِٓ اٌزوٛس )26.73اٌشبشخ اٌشل١ّخ أْ ِؼظُّٙ وبٔٛا ِغزخذ١ِٓ ِغزّش٠ٓ.  دٛاٌٟ 

عبػبد ٌٍزشف١ٗ.  أظٙشد  4إٌٝ  2ٔٛا ٠غزخذِْٛ اٌشبشخ اٌشل١ّخ ثشىً ِغزّش ألوضش ِٓ ( وب49اإلٔبس )

٪ روٛس ٚ 31.69عبػبد ٌٍذساعخ  4-2ِذح االعزخذاَ أْ ِؼظُ اٌّشبسو١ٓ اعزخذِٛا اٌشبشخ ٌّذح 

٪ 42٪ ٌٍذساعخ ٚ >4عبػبد ١ِٛ٠ًب وبْ<  8٪ إٔبس.  ٌىٓ ِؼذي اعزخذاَ اٌشبشخ اٌشل١ّخ ألوضش ِٓ 39.61

خٍف١خ ث١ضبء  ِٓ دْٚألغشاع اٌزشف١ٗ.  اعزخذَ ِؼظُّٙ اٌشبشبد ١ٌظ فمظ فٟ ضٛء إٌٙبس ٌٚىٓ أ٠ًضب 

 ِٓ عبػز١ٓ. ألوضش
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      LASIK eye surgery is the best known and most commonly performed laser 

refractive surgery to correct vision problems. Laser-assisted in situ keratomileusis 

(LASIK) can be an alternative to glasses or contact lenses. During LASIK surgery, 

a special type of cutting laser is used to precisely change the shape of the dome-

shaped clear tissue at the front of your eye (cornea) to improve vision. In the 1950s, 

the microkeratome and keratomileusis technique were developed in Bogotá, 

Colombia, by the Spanish ophthalmologist Jose Barraquer. In his clinic, he would 

cut thin (one hundredth of a mm thick) flaps in the cornea to alter its shape. 

     The study was conducted from 1/2/2021 to 1/5/2021 on 205 patients, where was 

the number of males reached 103 and females102, and their ages ranged from 18 to 

50 years old in Al-Karaawi Center in Babil Governorate. The devices used were two 

types: the first one name zeiss(mel 90) and the second  zeiss (visu max).they have 

preoperative myopia ranging from −1.0/-0.5  to −7.5 D) . 

     The aim of our study is to find out the benefit of LASIK surgery and its 

effectiveness in correcting vision 
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(1-1) Introduction: 

     Commonly referred to as laser eye surgery or laser vision correction, is a type of 

refractive surgery for the correction of myopia, hyperopia, and astigmatism.1 LASIK 

surgery is performed by an ophthalmologist who uses a laser or microkeratome to 

reshape the eye's cornea in order to improve visual acuity2 For most people, LASIK 

provides a long-lasting alternative to eyeglasses or contact lenses.3 

 

Figure (1-1) Lasik surgery 

 

LASIK is most similar to another surgical corrective procedure, photorefractive 

keratectomy (PRK), and LASEK. All represent advances over radial keratotomy in 

the surgical treatment of refractive errors of vision. For patients with moderate to 

high myopia or thin corneas which cannot be treated with LASIK and PRK, the 

phakic intraocular lens is an alternative.4,5As of 2018, roughly 9.5 million Americans 

have had LASIK1,6 and, globally, between 1991 and 2016, more than 40 million 

procedures were performed.7,8However, the procedure seems to be a declining 
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option for many in the United States, dropping more than 50 percent, from about 1.5 

million surgeries in 2007 to 604,000 in 2015, according to the eye-care data source 

Market Scope9 A study in the journal Cornea determined the frequency with which 

LASIK was searched on Google from 2007 to 201110 Within this time frame, LASIK 

searches declined by 40% in the United States10 Countries such as the U.K. and India 

also showed a decline, 22% and 24% respectively.10Canada, however, showed an 

increase in LASIK searches by 8%.By 2015 in the US, LASIK declined by 50%. 

This decrease in interest can be attributed to several factors: the emergence of 

refractive cataract surgery, the economic recession in 2008, and unfavorable media 

coverage from the FDA's 2008 press release on LASIK.11 

In 2006, the British National Health Service's National Institute for Health and 

Clinical Excellence (NICE) considered evidence of the effectiveness and the 

potential risks of the laser surgery stating "current evidence suggests that 

photorefractive (laser) surgery for the correction of refractive errors is safe and 

effective for use in appropriately selected patients.12 Clinicians undertaking 

photorefractive (laser) surgery for the correction of refractive errors should ensure 

that patients understand the benefits and potential risks of the procedure. Risks 

include failure to achieve the expected improvement in unaided vision, development 

of new visual disturbances, corneal infection and flap complications. These risks 

should be weighed against those of wearing spectacles or contact lenses."12 The FDA 

reports "The safety and effectiveness of refractive procedures has not been 

determined in patients with some diseases."13 
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(1-1-1) Satisfaction 

       Surveys of LASIK surgery find rates of patient satisfaction between 92 and 98 

percent14,15,16 In March 2008, the American Society of Cataract and Refractive 

Surgery published a patient satisfaction meta-analysis of over 3,000 peer-reviewed 

articles from international clinical journals. Data from a systematic literature review 

conducted from 1988 to 2008, consisting of 309 peer-reviewed articles about 

"properly conducted, well-designed, randomized clinical trials" found a 95.4 percent 

patient satisfaction rate among LASIK patients14 

 

 

Figure (1-1-1) laser beam during lasik 

 

A 2017 JAMA study claims that overall, preoperative symptoms decreased 

significantly, and visual acuity excelled. A meta-analysis discovered that 97% of 

patients achieved uncorrected visual acuity (UCVA) of 20/40, while 62% achieved 

20/20.18The increase in visual acuity allows individuals to enter occupations that 

were previously not an option due to their vision.15 
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(1-1-2) Dissatisfaction 

     Some people with poor outcomes from LASIK surgical procedures report a 

significantly reduced quality of life because of vision problems or physical pain 

associated with the surgery A small percentage of patients may need to have another 

surgery because their condition is over- or under-corrected. Some patients need to 

wear contact lenses or glasses even after treatment16 

 

The most common reason for dissatisfaction in LASIK patients is chronic severe dry 

eye. Independent research indicates 95% of patients experience dry eye in the initial 

post-operative period. This number has been reported to up to 60% after one month. 

Symptoms begin to improve in the vast majority of patients in the 6 to 12 months 

following the surgery However, 30% of post-LASIK referrals to tertiary 

ophthalmology care centers have been shown to be due to chronic dry eye.17 

 

Morris Waxler, a former FDA official who was involved in the approval of LASIK, 

has subsequently criticized its widespread use. In 2010, Waxler made media 

appearances and claimed that the procedure had a failure rate greater than 50%. The 

FDA responded that Waxler's information was "filled with false statements, 

incorrect citations" and "mischaracterization of results".18 

 

A 2016 JAMA study indicates that the prevalence of complications from LASIK are 

higher than indicated, with the study indicating many patients wind up with glare, 

halos or other visual symptoms.20Forty-three percent of participants in a JAMA 
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study (published in 2017) reported new visual symptoms they had not experienced 

before. 

(1-1-3)Presbyopia 

     A type of LASIK, known as presbyLasik, may be used in presbyopia. Results are, 

however, more variable and some people have a decrease in visual acuity.21 

 

Figure (1-1-3) presbyopia 

 

(1-2) History 

     In the 1950s, the microkeratome and keratomileusis technique were developed in 

Bogotá, Colombia, by the Spanish ophthalmologist Jose Barraquer. In his clinic, he 

would cut thin (one hundredth of a mm thick) flaps in the cornea to alter its shape. 

Barraquer also investigated how much of the cornea had to be left unaltered in order 

to provide stable long-term results This work was followed by that of the Russian 
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scientist, Svyatoslav Fyodorov, who developed radial keratotomy (RK) in the 1970s 

and designed the first posterior chamber implantable contact lenses (phakic 

intraocular lens) in the 1980s. 

In 1980, Rangaswamy Srinivasan, at the IBM Research laboratory, discovered that 

an ultraviolet excimer laser could etch living tissue, with precision and with no 

thermal damage to the surrounding area. He named the phenomenon "ablative photo-

decomposition" (APD).22 Five years later, in 1985, Steven Trokel at the Edward S. 

Harkness Eye Institute, Columbia University in New York City, published his work 

using the excimer laser in radial keratotomy. He wrote, 

"The central corneal flattening obtained by radial diamond knife incisions has been 

duplicated by radial laser incisions in 18 enucleated human eyes. The incisions, 

made by 193 nm far-ultraviolet light radiation emitted by the excimer laser, 

produced corneal flattening ranging from 0.12 to 5.35 diopters. Both the depth of the 

corneal incisions and the degree of central corneal flattening correlated with the laser 

energy applied. Histopathology revealed the remarkably smooth edges of the laser 

incisions." 

Together with his colleagues, Charles Munnerlyn and Terry Clapham, Trokel 

founded VISX USA inc.[83] Marguerite B. MacDonald MD performed the first 

human VISX refractive laser eye surgery in 1989.23 
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Figure (1-2) history back ground 

A number of patents have been issued for several techniques related to LASIK. 

Rangaswamy Srinivasan and James Wynne filed a patent application on the 

ultraviolet excimer laser, in 1986, issued in 1988 In 1989, Gholam A. Peyman was 

granted a US patent for using an excimer laser to modify corneal curvature.It was, 

A method and apparatus for modifying the curvature of a live cornea via use of an 

excimer laser. The live cornea has a thin layer removed therefrom, leaving an 

exposed internal surface thereon. Then, either the surface or thin layer is exposed to 

the laser beam along a predetermined pattern to ablate desired portions. The thin 

layer is then replaced onto the surface. Ablating a central area of the surface or thin 

layer makes the cornea less curved, while ablating an annular area spaced from the 

center of the surface or layer makes the cornea more curved. The desired 

predetermined pattern is formed by use of a variable diaphragm, a rotating orifice of 

variable size, a movable mirror or a movable fiber optic cable through which the 

laser beam is directed towards the exposed internal surface or removed thin layer.24 

The patents related to so-called broad-beam LASIK and PRK technologies were 

granted to US companies including Visx and Summit during 1990–1995 based on 

the fundamental US patent issued to IBM (1988) which claimed the use of UV laser 

for the ablation of organic tissues. 
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The LASIK technique was implemented in the U.S. after its successful application 

elsewhere. The Food and Drug Administration (FDA) commenced a trial of the 

excimer laser in 1989. The first enterprise to receive FDA approval to use an excimer 

laser for photo-refractive keratectomy was Summit Technology (founder and CEO, 

Dr. David Muller). In 1992, under the direction of the FDA, Greek ophthalmologist 

Ioannis Pallikaris introduced LASIK to ten VISX centres. In 1998, the "Kremer 

Excimer Laser", serial number KEA 940202, received FDA approval for its singular 

use for performing LASIK. Subsequently, Summit Technology was the first 

company to receive FDA approval to mass manufacture and distribute excimer 

lasers. VISX and other companies followed23The excimer laser that was used for the 

first LASIK surgeries by I. Pallikaris 

Pallikaris suggested a flap of cornea could be raised by microkeratome prior to the 

performing of PRK with the excimer laser. The addition of a flap to PRK became 

known as LASIK.25 
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(1-3) Operative procedure 

 

Figure (1-3) lasik procedure 

(1-3-1)Flap creation 

     A soft corneal suction ring is applied to the eye, holding the eye in place. This 

step in the procedure can sometimes cause small blood vessels to burst, resulting in 

bleeding or subconjunctival hemorrhage into the white (sclera) of the eye, a harmless 
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side effect that resolves within several weeks. Increased suction causes a transient 

dimming of vision in the treated eye. Once the eye is immobilized, a flap is created 

by cutting through the corneal epithelium and Bowman's layer. This process is 

achieved with a mechanical microkeratome using a metal blade, or a femtosecond 

laser that creates a series of tiny closely arranged bubbles within the cornea. A hinge 

is left at one end of this flap. The flap is folded back, revealing the stroma, the middle 

section of the cornea. The process of lifting and folding back the flap can sometimes 

be uncomfortable.26 

 

Figure (1-3-1)Flap creation 

(1-3-2) Laser remodeling 

     The second step of the procedure uses an excimer laser (193 nm) to remodel the 

corneal stroma. The laser vaporizes the tissue in a finely controlled manner without 

damaging the adjacent stroma. No burning with heat or actual cutting is required to 

ablate the tissue. The layers of tissue removed are tens of micrometers thick. 
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Performing the laser ablation in the deeper corneal stroma provides for more rapid 

visual recovery and less pain than the earlier technique, photorefractive keratectomy 

(PRK).26 

During the second step, the patient's vision becomes blurry, once the flap is lifted. 

They will be able to see only white light surrounding the orange light of the laser, 

which can lead to mild disorientation. The excimer laser uses an eye tracking system 

that follows the patient's eye position up to 4,000 times per second, redirecting laser 

pulses for precise placement within the treatment zone. Typical pulses are around 1 

millijoule (mJ) of pulse energy in 10 to 20 nanoseconds27 

 

(1-3-3) Repositioning of the flap 

     After the laser has reshaped the stromal layer, the LASIK flap is carefully 

repositioned over the treatment area by the surgeon and checked for the presence of 

air bubbles, debris, and proper fit on the eye. The flap remains in position by natural 

adhesion until healing is completed. 

 

Figure (1-3-3) creating a hinged flap followed by trephination of a stromal disc 
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(1-3-4) Postoperative care 

     Patients are usually given a course of antibiotic and anti-inflammatory eye drops. 

These are continued in the weeks following surgery. Patients are told to rest and are 

given dark eyeglasses to protect their eyes from bright lights and occasionally 

protective goggles to prevent rubbing of the eyes when asleep and to reduce dry 

eyes. They also are required to moisturize the eyes with preservative-free tears and 

follow directions for prescription drops. Occasionally after the procedure a bandage 

contact lens is placed to aid the healing, and typically removed after 3–4 days. 

Patients should be adequately informed by their surgeons of the importance of proper 

post-operative care to minimize the risk of complications.28 

 

(1-4) Benefits of LASIK  

     Is a quick and relatively painless procedure. Recovery is fast and there is minimal 

or no post-treatment discomfort. LASIK has a high success rate, especially for 

nearsightedness. Some patients experience improved vision immediately after 

surgery, while it may take 6-8 hours for others, depending on your prescription.  

Follow-up studies suggest: • 94-100% of low-to-moderate nearsighted patients 

achieve 20/40 vision or better • 70% of patients achieve 20/25 or better • 3-10% of 

all patients need a “touch up” surgery 

 

You may still need glasses for reading and driving at night. If you have a strong 

prescription, there’s a chance you’ll still need glasses most of the time after surgery. 

Are you a good candidate for LASIK? It might work for you if: You are 21 years or 
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older , Your prescription hasn’t changed for at least one year , Your job allows laser 

eye surgery , Your eyes and overall health are good q You have realistic expectations 

(1-5) LASIK after age 40 

      While there is no upper-age limit for LASIK, aging eyes can present unique 

challenges that may make surgery more difficult. If you are 40+ years old, consult a 

qualified refractive surgeon to screen for any potential conditions that may make you 

ineligible for LASIK. You may be better suited for a different type of corrective 

surgery 

Laser eye surgery is generally very safe, but there are risks involved. Side effects 

Many common side effects, such as dry eye or other discomforts, clear up within a 

few days to months. But some can require further surgery or cause permanent 

damage Common risks include: • Permanent dry eye • Halos, glare, or double 

vision—making night driving difficult • Over- or under-correction of vision In very 

rare cases, blindness and irreversible eye damage can occur. Corneal flap 

complications These include irregular or incomplete flaps, ingrowth of cells under 

the flap that may need to be surgically removed, and irregular corneal healing, which 

can only be corrected with a corneal transplant. Corneal infection and inflammation 

can also occur but are extremely rare. 

During surgery LASIK is performed as an in-office procedure. The actual surgery 

only takes about 10 minutes per eye, but you should expect to be at the laser center 

for about three hours for the total process. Your experience: You’ll be awake, but 

your eye will be numb. You may feel pressure but should not be in pain. Your vision 

will dim during the procedure, and you may notice a burning smell as the laser works 

on your cornea. Afterward, you’ll wear an eye shield or bandage and use 

preservative-free eye drops for a few days or weeks. The surgical procedure: The 
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eye is moistened. A suction ring is positioned to keep the eye from moving and the 

cornea in the correct position. A hinged flap of thin corneal tissue is cut off and the 

flap is lifted. The laser reshapes the underlying corneal tissue, and the flap is folded 

back. There are no stitches. A shield is placed over the eye to protect the flap.29 

 Healing is relatively fast, but you may want to take a few days off from work after 

the surgery. You’ll see your doctor 1-2 days after surgery, and most people will be 

able to drive to the clinic. Avoid rubbing your eyes during recovery. When can I… 

Return to work: Next day, though it may be difficult to perform prolonged reading 

or computer tasks right away. Bathe or take a shower: Next day, but avoid getting 

soap or water in your eyes. Drive: Next day, as long as you feel able to drive safely. 

Night driving can be challenging for a few days. Wear eye makeup: After 1 week. 

Purchasing new makeup, especially mascara, is strongly recommended. Exercise: 

After 1 week. Avoid getting sweat in your eyes for at least 4 days. Otherwise, non-

contact sports can be resumed as soon as you feel comfortable. Swim, sauna, or hot 

tub: After 2 weeks (minimum) Travel on an airplane: It is advised to stay locally for 

at least 1 week after your surgery. Air travel is not recommended the first week, 

unless it is an emergency. If you need to travel by plane, you should frequently use 

artificial tears to keep your eyes lubricated (1 drop for every hour on the plane before 

and after landing and take-off) 
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(1-6) cornea  

     The cornea is the transparent front part of the eye that covers the iris, pupil, 

and anterior chamber. The cornea, with the anterior chamber and lens, refracts light, 

with the cornea accounting for approximately two-thirds of the eye's total optical 

power. In humans, the refractive power of the cornea is approximately 43 dioptres. 

The cornea can be reshaped by surgical procedures such as LASIK. 30 

 (1-6-1) Structure 

     The cornea has unmyelinated nerve endings sensitive to touch, temperature and 

chemicals; a touch of the cornea causes an involuntary reflex to close the eyelid. 

Because transparency is of prime importance, the healthy cornea does not have or 

need blood vessels within it. Instead, oxygen dissolves in tears and then diffuses 

throughout the cornea to keep it healthy. Similarly, nutrients are transported 

via diffusion from the tear fluid through the outside surface and the aqueous 

humour through the inside surface. Nutrients also come via neurotrophins supplied 

by the nerves of the cornea. In humans, the cornea has a diameter of about 11.5 mm 

and a thickness of 0.5–0.6 mm in the center and 0.6–0.8 mm at the periphery. 

Transparency, avascularity, the presence of immature resident immune cells, 

and immunologic privilege makes the cornea a very special tissue. 

The most abundant soluble protein in mammalian cornea is albumin. 

The human cornea borders with the sclera via the corneal limbus. In lampreys, the 

cornea is solely an extension of the sclera, and is separate from the skin above it, but 

in more advanced vertebrates it is always fused with the skin to form a single 

structure, albeit one composed of multiple layers. In fish, and aquatic vertebrates in 

general, the cornea plays no role in focusing light, since it has virtually the 

same refractive index as water.31 
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(1-6-2) Microanatomy 

     The human cornea has five layers (possibly six, if the Dua's layer is 

included). Corneas of other primates have five known layers. The corneas of cats, 

dogs, wolves, and other carnivores only have four.32 From the anterior to posterior  

the layers of the human cornea are: 

1. Corneal epithelium: an exceedingly thin multicellular epithelial tissue layer 

(non-keratinized stratified squamous epithelium) of fast-growing and easily 

regenerated cells, kept moist with tears. Irregularity or edema of the corneal 

epithelium disrupts the smoothness of the air/tear-film interface, the most 

significant component of the total refractive power of the eye, thereby 

reducing visual acuity. It is continuous with the conjunctival epithelium, and 

is composed of about 6 layers of cells which are shed constantly on the 

exposed layer and are regenerated by multiplication in the basal layer. 

2. Bowman's layer (also known as the anterior limiting membrane): when 

discussed in lieu of a subepithelial basement membrane, Bowman's Layer is 

a tough layer composed of collagen (mainly type I collagen 

fibrils), laminin, nidogen, perlecan and other HSPGs that protects the corneal 

stroma. When discussed as a separate entity from the subepithelial basement 

membrane, Bowman's Layer can be described as an acellular, condensed 

region of the apical stroma, composed primarily of randomly organized yet 

tightly woven collagen fibrils. These fibrils interact with and attach onto each 

other. This layer is eight to 14 micrometres (μm) thick and is absent or very 

thin in non-primates. 

3. Corneal stroma (also substantia propria): a thick, transparent middle layer, 

consisting of regularly arranged collagen fibers along with sparsely 
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distributed interconnected keratocytes, which are the cells for general repair 

and maintenance. They are parallel and are superimposed like book pages. 

The corneal stroma consists of approximately 200 layers of mainly type I 

collagen fibrils. Each layer is 1.5-2.5 μm. Up to 90% of the corneal thickness 

is composed of stroma. There are 2 theories of how transparency in the cornea 

comes about: 

1. The lattice arrangements of the collagen fibrils in the stroma. The light 

scatter by individual fibrils is cancelled by destructive interference 

from the scattered light from other individual fibrils.  

2. The spacing of the neighboring collagen fibrils in the stroma must be < 

200 nm for there to be transparency. (Goldman and Benedek) 

4. Descemet's membrane (also posterior limiting membrane): a thin acellular 

layer that serves as the modified basement membrane of the corneal 

endothelium, from which the cells are derived. This layer is composed mainly 

of collagen type IV fibrils, less rigid than collagen type I fibrils, and is around 

5-20 μm thick, depending on the subject's age. Just anterior to Descemet's 

membrane, a very thin and strong layer, Dua's layer, 15 microns thick and able 

to withstand 1.5 to 2 bars of pressure.  

5. Corneal endothelium: a simple squamous or low cuboidal monolayer, approx 

5 μm thick, of mitochondria-rich cells. These cells are responsible for 

regulating fluid and solute transport between the aqueous and corneal stromal 

compartments. (The term endothelium is a misnomer here. The corneal 

endothelium is bathed by aqueous humor, not by blood or lymph, and has a 

very different origin, function, and appearance from vascular endothelia.) 

Unlike the corneal epithelium, the cells of the endothelium do not regenerate. 
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Instead, they stretch to compensate for dead cells which reduces the overall 

cell density of the endothelium, which affects fluid regulation33. If the 

endothelium can no longer maintain a proper fluid balance, stromal swelling 

due to excess fluids and subsequent loss of transparency will occur and this 

may cause corneal edema and interference with the transparency of the cornea 

and thus impairing the image formed.Iris pigment cells deposited on the 

corneal endothelium can sometimes be washed into a distinct vertical pattern 

by the aqueous currents - this is known as Krukenberg's Spindle. 

 

 

Figure (1-6) Cornea layers 
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(2-1) patients 

     The study was conducted from 1/2/2021 to 1/5/2021 on 205 patients, where was 

the number of males reached 103 and females102, and their ages ranged from 18 to 

50 years old in Al-Karaawi Center in Babil Governorate. The devices used were two 

types: the first one name zeiss(mel 90) and the second  zeiss (visu max).they have 

preoperative myopia ranging from −1.0/-0.5  to −7.5 D) . 

 

Figure (2-1)  doctor and patients 

 

(2-2)  equipment  

     The devices used were two types: the first one name zeiss(mel 90) and the second  

zeiss (visu max). 
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(2-2-1) ZEISS MEL 90 

 

Figure (2-2-1) zeiss mel 90 

 

As the latest offering from Carl Zeiss Meditec, the MEL 90 continues to provide 

everything we liked from the MEL 80 but is faster. It can also switch between speeds 

of 250 and 500 Hz. The MEL 90 is designed for the needs of a modern refractive 

surgeon, like myself, as it has all of the proven safety parameters of the MEL 80 

with added options for individual configurations. Some of the key features of this 

new system are its FLEXIQUENCE switch functions, which allows the surgeon to 

flexibly choose between a frequency of 250 and 500 Hz; the new Triple-A 

(Advanced Ablation Algorithm), which is a universal ablation profile that can be 

used for a wide range of spherocylindrical corrections and that also saves corneal 

tissue; an intraoperative ablation speed up to 1.3 seconds per diopter; and an 

advanced guidance system that has a simple and intuitive graphic user interface to 

support fast treatments. Additionally, I can choose to make my entries with either a 
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touchscreen or keyboard, and there is seamless transfer of patient data between the 

MEL 90, the VisuMax, and the CRS-Master. Although the MEL 90 has become the 

main excimer laser in our clinic, unfortunately it is too early to share any clinical 

results at this time. What I do know, however, is that incorporating the MEL 90 has 

already increased our range of treatment options, because we can treat low 

corrections (-0.25 to 4.00 D) with slower speed (250 Hz) and higher corrections (up 

to -2.00 D), with higher speed (500 Hz). Performing a higher-speed treatment avoids 

thermal problems with larger ablations, and performing a lowerspeed treatment has 

tissue-saving advantages in my hands. With the Triple-A profile, however, there are 

tissue-saving properties regardless of the treatment speed. If you have the 

opportunity to shorten the treatment time, it can slightly increase the efficacy and 

safety of your results. Currently, we use the MEL 90 for all of the applications we 

previously used the MEL 80 for; this includes phototherapeutic keratectomy, PRK, 

LASEK, and femtosecond LASIK. We use it in myopes, hyperopes, and in patients 

with astigmatism and mixed astigmatism. Essentially, this laser can be used for the 

complete spectrum of refractive ablation treatments.34 
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Figure (2-2-1) zeiss mel 90 
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(2-2-2) zeiss (visumax)  

 

Figure (2-2-2) zeiss (visumax) 

      The VisuMax is the first femtosecond laser system to perform the minimally 

invasive, Lenticule Extraction procedure. With SMILE from ZEISS, a refractive 

lenticule as well as the incision through which it is extracted are created in a single 

step – without ablation or flap. Despite its proven predictability, a retreatment may 

be necessary in rare cases. If so, the initial incision created with SMILE can be 

extended into a flap with the option CIRCLE from ZEISS. The VisuMax creates 

flaps of a highly predictable thickness and of adjustable geometries for Femto-

LASIK and options based on it, such as PRESBYOND, a binocular planning tool 

for patients with presbyopia. the Keratoplasty option, the VisuMax covers several 

corneal transplant procedures, including lamellar and penetrating keratoplasty. 

High-precision cutting quality and rapid incision speed enable the efficient 

preparation of precision corneal grafts and recipient corneas. Incision for ICR The 
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femtosecond laser technology of the VisuMax is also ideally suited for creating 

incisions in preparation of intracorneal ring (ICR) implantations. When defining 

tunnel parameters, it even performs inclined cutting geometries and ring tunnel 

segments smaller than 360° with a high degree of flexibility35 

 

Figure (2-2-2) zeiss (visumax) 
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Figure (2-2-2) zeiss (visumax) 

 

(2-3) the procedures  

     The cornea is the clear, dome-like outer lens of the eye (like a crystal on a watch). 

In LASIK, an excimer laser removes tissue from the center of the cornea to flatten 

its curvature and correct nearsightedness and astigmatism. The laser essentially 

reshapes the cornea’s front surface. To do this, the corneal stroma (the tissue 

beneath the corneal epithelium) must be exposed. This usually is accomplished using 

a second laser, called a femtosecond laser to create what is known as a corneal flap. 

The general goal of LASIK is to reshape the cornea so that the rays of light that enter 

the eye are focused clearly onto the retina. The excimer laser produces a cool, 

ultraviolet beam of light (193 nanometers in length) that literally vaporizes tissue 

away as it breaks carbon-to-carbon bonds without harming adjacent tissue. Tissue is 
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removed in a precise fashion on a microscopic level, leaving adjacent tissue 

unharmed. This vaporizing process is called photoablation. 

The unparalleled precision of the excimer laser makes it uniquely suited to the task 

of refractive corneal surgery. Each pulse of the laser removes 0.25 microns of tissue. 

Think of it as slicing 1/200 of a human hair, 1/28 of a red blood cell, or 1/39 millionth 

of an inch in 4 billionths of a second. This allows the surgeon to literally sculpt the 

cornea into a more desirable shape, gently and precisely, and allows the rays of light 

to focus properly on the retina. 

In the LASIK procedure, the LASIK flap is first prepared with the femtosecond laser. 

It is done with local anesthetic drops and a mild sedative, so the procedure is entirely 

comfortable. The flap is pulled back like a tiny, clear, hinged lid and the corneal 

stroma is exposed. The laser part of the LASIK procedure takes place in the exposed 

corneal bed (corneal stroma). The laser application itself (using the Wavelight laser) 

lasts about thirty seconds. After the exposed corneal bed is treated by the laser, the 

flap is replaced. 

  

We have been doing LASIK for 25 years. In fact, Dr. Hersh was lead author of the 

study leading to first FDA approval of laser vision correction in the United States 

Topography-Guided (TG) LASIK (also known as Contoura LASIK) is the newest 

advance in laser vision correction. The goal of TG-LASIK is to be even more precise 

than with previous technologies, to optimize your visual results, and to help avoid 

night vision side effects such as glare or haloes around lights.36 
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Figure (2-3) Topography-Guided (TG) LASIK 

 

 

Figure (2-3) Topography image 

TG-LASIK uses your own customized corneal topography map to plan your 

treatment. Aside from nearsightedness or astigmatism, vision can also be affected 

by other individual optical irregularites or aberrations. These aberrations can be 
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thought of as static light, which lessens the clarity of the signal or image. This is 

analagous to everyday TV use. For instance, a high definition TV has more focused 

signal and less static or aberrations, and thus a crisper picture. The same is true for 

your eye. Each eye has a unique aberration profile which remains even if 

nearsightedness and astigmatism is corrected. After LASIK, specific aberrations or 

visual static components can potentially affect night vision, with symptoms such as 

glare and halo images. Minimizing or correcting these aberrations will, we hope, 

make your vision correction more precise, whether done by a LASIK or 

LASEK/PRK technique. In addition to your glasses prescription, in TG-LASIK, we 

also program your individual corneal map into your laser treatment. The corneal 

topography map is like a map of a mountain range taken from a satellite – red areas 

are higher (like a mountain), blue areas are lower (like a lake), and green represents 

a normal slope. By programming you map directly into the laser, our goal is to 

further remove optical irregularities from your cornea and give you an even better 

corneal shape with, consequently, improved visual function. TG-LASIK is not for 

everyone and we will need to evaluate your particular situation to see what your best 

option in vision correction surgery is. 
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The study was conducted from 1/2/2021 to 1/5/2021 on 205 patients, where was the 

number of males reached 103 (50.2%) and females102 (49.8%), and their ages 

ranged from 18 to 50 years old in Al-Karaawi Center in Babil Governorate. The 

devices used were two types: the first one name zeiss(mel 90) and the second zeiss 

(visu max).they have preoperative myopia ranging from −1.0/-0.5 to −7.5 D) . 

 

 

 

No AGE G VA BEFORE Pachymetry 
µm 

degree VA AFTER 

R L R L R L R L 

SPH CYL AXIS SPH CYL AXIS 

1 22 F 6/60  6/60  555 550 -0.5  -4  110 -1.5  -4  95 6/6  6/6  

2 35 F 6/60  6/60  594 604 -2  4 105 -
0.75 

3.5 115 6/9 P 6/9  

3 34 M 6/9  6/12  524 534 -0.5  -1.5  165 -
1.75 

-
1.25 

175 6/6  6/6  

4 18 F 6/12  6/36  520 530 -0.5  -1.5  180 -
1.25 

-53.  170 6/6  6/6  

5 32 F 6/36  6/60  504 514 -
0.75 

-3.5  165 -1  -5  75 6/6  6/9  

6 31 F 6/36  6/24  577 588 -3.5  -1  35 -1  -2.5  90 6/6  6/6  

7 23 M 6/12  6/18  522 490 -
1.75 

----- ----- -1  -0.5  165 6/6  6/6  

8 24 M 6/12  6/24  549 559 -0.5  -1  120 -
0.25 

-3  100 6/6  6/6 P 

9 22  M 6/24  6/36  591 601 -2.5  -2  175 -2  -2  165 6/6  6/6  

10 28 M 6/60  6/60  529 539 -2.5  -3.5  145 -
1.75 

-
1.25 

145 6/6  6/6  

11 33 F 6/24  6/18  517 527 -1  -
2.25 

45 -
1.25 

-1.5  165 6/6  6/6  

12 19 M 6/60  6/36  527 537 -
4.75 

-
1.25 

115 -
1.75 

-2  5 6/6 P 6/6  

13 32 M CF3M CF3M 529 539 -7  
  

-7  
  

6/12  6/9  

14 25 M 6/36  6/36  511 522 -1.5  -4  15 -
3.25 

-
1.75 

150 6/9  6/6  
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15 22 F 6/24  6/36  594 604 -1.5  -2.5  90 -2.5  -1  100 6/6  6/6  

16 39 M 6/24  6/12  546 556 -
2.25 

-
0.75 

160 -1  -1.5  175 6/6  6/6  

17 34 M 6/60  6/60  573 583 -5  -2  65 -
754.  

-1.5  70 6/9  6/6 P 

18 33 M 6/36  6/36  570 580 0.5 3 60 -
1.25 

3 110 6/6  6/6  

19 30 F 6/60  6/18  530 540 -4  
  

-1  -1  25 6/6  6/6  

20 25 M 6/36  6/24  529 539 -3  -
0.75 

80 -1.5  -
2.75 

15 6/6  6/6  

21 39 F 6/12  6/24  580 590 -1.5  -1.5  180 -2  -
1.75 

90 6/6  6/6  

22 26 M 6/24  6/60  524 334 -
0.25 

-2  85 -5  -
1.25 

160 6/6  6/9 P 

23 37 F 6/36  6/24  482 462 -1  -4.5  90 -0.5  -2  30 6/6  6/6  

24 38 F CF4M CF4M 545 555 -3  -2.5  130 -5  1.5 60 6/6  6/9  

25 25 M 6/12  6/36  570 580 -
0.75 

-1.5  120 -3  -2  140 6/6  6/9  

26 28 F 6/24  6/36  449 449 
 

-3  160 
 

-3.5  180 6/9  6/6  

27 25 F 6/24  6/9  555 566 -
1.75 

-1  150 - -
0.75 

180 6/6  6/9 P 

28 28 M 6/36  6/24  540 550 -0.5  -3.5  170 -2.5  -0.5  180 6/6  6/6  

29 22 M 6/24  6/36  560 570 -2  -2.5  90 -3  -2  90 6/6  6/6  

30 31 M 6/12  6/18  630 640 -0.5  -
1.75 

20 -
0.75 

-1.5  30 6/6  6/6  

31 33 F 6/24  6/18  496 506 -0.5  -1.5  120 -1  -0.5  120 6/6  6/6  

32 23 F 6/18  6/12  551 561 -
1.75 

-
1.75 

180 -
1.75 

-0.5  160 6/6  6/6  

33 25 M 6/36  6/24  580 590 -0.5  -3.5  110 -1.5  -2  50 6/9 P 6/6  

34 21 F 6/36 p 6/24  552 562 -
0.25 

-4  170 -3.5  -1  170 6/6  6/6  

35 22 F 6/36  6/60  541 551 -
1.25 

-3.5  70 -4.5  -0.5  90 6/6  6/9  

36 36 F 6/24  6/24  521 531 -2  
  

-
1.75 

-0.5  20 6/6  6/6  

37 33 F 6/12  6/18  542 552 -1.5  
  

-
1.25 

-1.5  120 6/6  6/6  

38 25 M 6/60  6/12  514 524 
 

-
2.25 

105 -1  -1  180 6/6  6/6  

39 32 M 6/36  6/24  502 512 -2  -3  155 -3  -
1.25 

110 6/9  6/6  

40 30 M 6/18  6/24  458 468 -
2.25 

-1  90 -2  -
1.75 

70 6/6  6/6  
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41 38 M 6/36  6/12  548 458 -2.5  -3.5  115 -
2.25 

-
0.75 

5 6/6  6/6  

42 29 F 6/36  6/24  526 536 
 

-4  165 -0.5  -3  170 6/6  6/6  

43 34 M 6/18  6/24  524 534 -
2.25 

-
0.75 

170 -2  -2  85 6/6  6/6  

44 26 M 6/12  6/36  520 530 -1.5  -
1.25 

120 -1.5  -2.5  115 6/6  6/6  

45 35 F 6/60  6/60  504 514 -6  
  

-
5.75 

  
6/6  6/6 P 

46 23 F 6/12  6/12  577 588 -
1.25 

-1  60 -
1.25 

-
0.75 

10 6/6  6/6  

47 22 M 6/9  6/18  531 541 
 

-1  180 -1  -1  115 6/6  6/6  

48 51 M 6/24  6/18  549 559 -
2.75 

  
-

1.75 
-1  15 6/6  6/6  

49 23 M 6/36  6/60  591 601 -4  -1  180 -6  
  

6/6  6/9  

50 32 M 6/60  6/60  473 480 -
4.25 

-
1.75 

10 -
4.25 

-0.5  10 6/9 P 6/9  

51 23 F 6/18  6/24  495 505 -
1.25 

-
1.25 

115 -1.5  -2  110 6/6  6/6  

52 21 M 6/12  6/18  530 540 -
1.25 

-1.5  801  -
2.25 

-0.5  170 6/6  6/6  

53 20 F 6/60  6/60  529 589 -4  -1.5  165 -
3.25 

-0.5  80 6/6 P 6/6  

54 25 M 6/36  6/36  525 535 -2  -2  95 -3.5  -
1.75 

90 6/6  6/6  

55 25 M 6/60  6/36  524 534 -1.5  -3.5  50 -1.5  -3  140 6/6 P 6/6  

56 21 F 6/18 P 6/24  552 562 -2.5  -0.5  150 -
2.25 

-1  5 6/6  6/6  

57 32 M 6/36 P 6/24  552 562 -4  -0.5  175 -3.5  -0.5  60 6/9  6/9  

58 22 F 6/60  6/36  552 562 -5  
  

-2.5  -1  10 6/9  6/6  

59 23 M CF4M CF5 589 559 -7  -1  
 

-5  -1  120 6/9 P 6/6 P 

60 37 F 6/36  6/24  555 566 -
3.75 

-
0.25 

110 -
3.25 

-1  65 6/6  6/6  

61 30 F 6/12 P 6/18  540 550 -1.5  
  

-2  -
0.25 

35 6/6  6/6  

62 22 M 6/24  6/36  560 570 -3.5  -2  15 -4  -
1.75 

170 6/6  6/6  

63 20 F 6/18  6/24  630 640 -2  
  

-2  -
0.75 

70 6/6  6/6  

64 26 M 6/12  6/18  496 436 -
1.25 

-1  160 -2  -1  180 6/6  6/6  

65 26 F 6/12  6/18 P 551 561 -0.5  -1  30 -0.5  -2  501  6/6  6/6  

66 24 M 6/6 P 6/18  559 569 
 

-0.5  60 -0.5  -2  165 6/6 P 6/6  
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67 32 F 6/24  6/36  498 508 -0.5  -2  180 -
0.75 

-3.5  160 6/6  6/6  

68 23 F 6/36  6/24  510 520 -
1.75 

-0.5  80 -1.5  -
0.75 

85 6/6  6/6  

69 28 F 6/60  6/6 p 550 560 -7  -0.5  180 
 

-0.5  80 6/6 P 6/6 P 

70 23  F 6/12  6/18  547 557 -
0.75 

-
1.75 

85 -
1.75 

-1  80 6/6  6/6  

71 20 M 6/24  6/24  570 580 -3  -0.5  90 -
2.75 

  
6/6  6/6  

72 34 M 6/24  6/6  570 580 -2  -
1.25 

130 N N N 6/6  6/6  

73 37 F 6/18  6/18  582 592 -0.5  -
2.25 

20 -1.5  -1.5  110 6/6  6/6  

74 29 M 6/60  6/60  594 604 -4  -0.5  85 -5  N N 6/6 P 6/6 P 

75 35 F 6/18  6/12  517 527 -1.5  -1.5  90 -1.5  -1.5  85 6/6  6/6  

76 22 F 6/36  6/18  527 537 -
3.75 

-1.5  130 -1  -3.5  145 6/6  6/6  

77 33 F CF4M CF4M 529 539 -5  -0.5  120 -5  -1.5  110 6/6  6/6  

78 30 M 6/24  6/36  511 522 -
2.75 

N N -
2.75 

-1  516  6/6  6/6  

79 32 M 6/60  6/60  554 564 -10  -1  50 -9  -2  80 6/9  6/9  

80 35 M 6/36  6/24  546 556 -3  -1  70 -2.5  -
1.75 

165 6/6  6/6  

81 26 M 6/60  6/60  573 583 -
4.25 

-
1.75 

90 -
4.25 

-
1.25 

5 6/6  6/6  

82 35 F 6/18  6/24  556 566 -
1.25 

-
1.25 

20 -1.5  -1  85 6/6  6/6  

83 20 M 6/9  6/18  539 549 
 

-1.5  120 
 

-3  110 6/6  6/6  

84 22 F 6/60  6/36  530 540 -7  -1.5  180 -5.5  -2  85 6/9 P 6/9  

85 30 M 6/24  6/36  490 500 -2  -2  110 -3  -2  45 6/6  6/6  

86 25 M 6/9  6/18  545 555 
 

-1  70 -0.5  -3  50 6/6  6/6  

87 19 F 6/12  6/60  480 490 -1.5  -1  80 -4  -2  170 6/6  6/6 P 

88 20 F 6/24  6/24  450 460 -1.5  -2.5  50 -1.5  -3  140 6/6  6/6  

89 25 F 6/36  6/24  552 562 -1  -5  175 -1.5  -4  5 6/6  6/6  

90 20 F 6/18  6/12  541 551 -3  -1.5  65 -4  -1  10 6/6  6/6  

91 30 F 6/24  6/24  521 531 -
2.75 

  
-

1.75 
-0.5  40 6/6  6/6 P 

92 23 F 6/12 P 6/21  542 553 -1.5  
  

-
1.25 

  
6/6  6/6  

93 33 M 6/24  6/18  514 524 -2  -2  70 -1  -2  90 6/6  6/6  

94 25 M 6/36  6/60  502 512 -3.5  -3  90 -3  -2  90 6/6 P 6/6 P 
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95 34 M 6/18  6/36  496 507 -
2.25 

-1  20 -4  -1.5  160 6/6 P 6/6  

96 30 M 6/18  6/36  548 459 -2.5  -1.5  20 -
2.25 

-
2.75 

501  6/9  6/9  

97 28 F 6/60  6/60  526 536 -1  -4.5  180 -0.5  -5  160 6/6  6/6 P 

98 30 M 6/18  6/24  524 535 -
2.25 

-0.5  110 -2  -1  60 6/6  6/6  

99 20 M 6/12  6/18  520 530 -1.5  -
1.25 

70 -1.5  -
0.25 

70 6/6  6/6  

100 34 F 6/60  6/60  504 514 -6  
  

-
5.75 

-1  15 6/6  6/6  

101 24 F 6/9 P 6/18  577 589 -
125 

-1  170 -
1.25 

-
1.75 

180 6/6  6/6  

102 23 M 6/9  6/18  531 541 
 

-1  85 
 

-3  90 6/6  6/6  

103 36 M 6/24  6/18  549 559 -
2.75 

-
0.25 

105 -
1.75 

-1.5  80 6/6 P 6/6 P 

104 20 M 6/36  6/60  591 601 -4.5  -2.5  155 -6.5  -
2.75 

25 6/9  6/9  

105 23 M 6/60  6/36  945  604 -
4.75 

-0.5  5 -
5.25 

  
6/6  6/6  

106 29 F 6/9  6/12  517 527 -1.5  -
1.25 

115 -
1.25 

-
1.25 

70 6/6  6/6  

107 22 F 6/36  6/18  527 538 -
3.75 

-
1.75 

165 -1  -2  5 6/6  6/6  

108 27 F 6/36  6/36  549 539 -5  -0.5  170 -5  
  

6/6  6/6  

109 33 M 6/18  6/12  511 522 -
2.75 

  
-2.5  

  
6/6  6/6  

110 21 M 6/60  6/60  554 564 -6  -1  276 -8  
  

6/9  6/9  

111 25 M 6/36  6/36  590 588 -3  -1  145 -2.5  -
0.75 

45 6/6  6/6  

112 32 M 6/60  6/60  573 483 -
4.25 

-
1.75 

10 -
4.25 

-0.5  10 6/6  6/6  

113 23 F 6/18  6/24  495 505 -
1.25 

-
1.25 

165 -1.5  -2  40 6/6  6/6  

114 21 M 6/12 p 6/18  530 540 -
0.25 

-1.5  180 -
2.75 

-0.5  170 6/6  6/9  

115 44 F 6/60  6/60  520 530 -
4.75 

  
-

4.25 

  
6/6  6/6  

116 33 M 6/36  6/24  600 610 -
1.25 

-3.5  165 -1.5  -2.5  170 6/6  6/6  

117 29 F 6/36  6/60  499 509 -1.5  -2.5  5 -
2.25 

-
4.25 

165 6/6  6/6  

118 35 M 6/12  6/60  582 592 -1.5  -
1.25 

85 -6  -1  145 6/6  6/6 P 
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119 37 F 6/12 P 6/18  555 566 -2  -
0.25 

50 -2  -
2.75 

10 6/6  6/6  

120 28 M 6/60  6/36  525 535 -2.5  -5  175 -1  -5  10 6/6  6/6  

121 32 F 6/18  6/24  450 460 -0.5  -2  65 -2  -3  170 6/6  6/6  

122 38 F 6/36  6/24  527 537 
 

-4.5  45 
 

-3.5  120 6/6  6/6  

123 22 F 6/24  6/18 P 580 590 -2  -2.5  25 -1  -
2.25 

160 6/6  6/6  

124 35 F 6/60  6/36 P 558 568 -2  -4  90 -
1.75 

-3.5  90 6/9  6/6 P 

125 21 M 6/60  6/36  557 567 -3.5  -3  170 -
2.75 

-3.5  150 6/6 P 6/6 P 

126 25 M 6/60  6/24  543 553 -
2.75 

-4.5  20 -1.5  -52.  175 6/6  6/6  

127 30 F 6/60  6/60  573 583 -5  -
1.75 

20 -4.5  -
1.25 

65 6/6  6/6  

128 20 F 6/12  6/18  533 544 -1  -1.5  180 -2  -2  10 6/6  6/6  

129 23 M 6/36 p 6/36  560 570 -
0.25 

-4.5  110 -
1.25 

-
4.75 

170 6/6 P 6/6 P 

130 32 F 6/18  6/12 p 627 637 -1.5  -2  70 -0.5  -2  10 6/6  6/6  

131 33 M 6/9 p 6/36  496 506 -
0.75 

-
1.25 

90 -1  -3  90 6/6  6/6  

132 26 F 6/36  6/12  561 571 -3  -0.5  170 -0.5  -1.5  20 6/6  6/6  

133 34 F 6/12 P 6/9 P 559 569 -1  -
0.75 

85 -1  -0.5  110 6/6  6/6  

134 25 M 6/24  6/60  500 510 -
2.75 

-0.5  105 -4.5  -
0.75 

180 6/6  6/6 P 

135 29 F 6/18  6/12 p 504 514 -
0.75 

-
1.75 

155 -
0.75 

-1.5  110 6/6  6/6  

136 36 M 6/60  6/24 p 551 561 -
1.25 

-5  25 -1  -
3.75 

70 6/6 P 6/6  

137 29 F 6/36  6/24  547 557 -2  -
1.75 

115 -2  
  

6/6  6/6  

138 21 M 6/24  6/24  561 571 
 

-3  165 
 

-
2.75 

170 6/6  6/6  

139 32 F 6/18  6/06  572 582 -1  -2.5  170 -3  -2  85 6/6  6/6  

140 34 F 6/12  6/36  537 547 -
1.25 

  
-3.5  -1  105 6/6  6/6  

141 20 F 6/18  6/12  534 544 -
0.75 

-
2.75 

276 -1  -
1.75 

155 6/6  6/6  

142 22 F 6/36  6/60  525 535 -2.5  -2  160 -2  -3.5  70 6/6  6/6  

143 25 M 6/36  6/60  489 499 -3.5  -1.5  50 -
4.75 

-1.5  140 6/6  6/6  

144 36 F 6/36  6/24 p 558 568 
 

-4  70 -
0.75 

-3.5  160 6/6  6/6  
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145 28 M 6/60  6/36  522 533 -
1.25 

-3  90 
 

-6  140 6/6  6/6 P 

146 24 F 6/18  6/36  544 555 
 

-
2.75 

120 
 

-
1.75 

55 6/6  6/6  

147 30 F 6/18  6/24  517 527 -3  -1.5  20 -3.5  -
1.25 

10 6/6  6/6  

148 19 M 6/60  6/18  541 551 -1  -4.5  180 -1.5  -2  40 6/6 P 6/6  

149 33 F 6/36  6/24  510 520 -3.5  
  

-2.5  
  

6/6  6/6  

150 25 M 6/24 P 6/18 P 507 417 -0.5  -
2.25 

70 -0.5  -4  90 6/6  6/6  

151 22 F 6/18  6/18  459 469 -
0.75 

-1.5  110 -
1.25 

-1.5  70 6/6  6/6  

152 33 M 6/81  6/12  555 566 -
1.25 

-2  170 -1.5  -0.5  160 6/6  6/6  

153 28 F 6/24  6/36  538 548 -2  -
2.25 

85 -3.5  -2  150 6/6  6/6 P 

154 35 F 6/12  6/12  515 525 -1  -1.5  105 -
1.25 

-1.5  160 6/6  6/6  

155 32 F 6/60  6/60  523 533 -1  -6  155 0.25 -
5.75 

60 6/9  6/9  

156 35 F 6/9  6/24  499 509 -0.5  -
1.25 

5 -
2.75 

-
1.25 

170 6/6  6/6  

157 31 M 6/24  6/36  537 547 -2.5  
  

-4.5  
  

6/6  6/6  

158 24 M 6/36  6/36  534 554 -1.5  -
2.75 

165 -
1.75 

-3.5  180 6/6  6/6  

159 44 F 6/36  6/60  540 550 -0.5  -4.5  170 -1.5  -4.5  90 6/6  6/9 P 

160 29 F 6/6  6/60  594 604 
   

-
53.7  

-0.5  80 6/6 P 6/6  

161 23 M 6/12  6/36  524 534 -0.5  -1.5  175 -3  -
1.25 

25 6/6  6/6  

162 38 F 6/36  6/24  520 530 
 

-
3.75 

145 -
1.75 

-
1.75 

170 6/6  6/6  

163 20 M 6/18  6/18  531 541 -2.5  -1  10 -1.5  -2  70 6/6  6/6  

164 22 F 6/18  6/24  519 529 -1  -2  165 -3  -2  5 6/6  6/6  

165 20 M 6/36  6/6  544 614 -
2.75 

     
6/6  6/6  

166 30 M 6/12 p 6/12 p 524 534 -1.5  -1.5  85 -1.5  -
1.25 

115 6/6  6/6  

167 19 F 6/12  6/36  540 532 -0.5  -1  180 -
1.25 

-2.5  170 6/6  6/6  

168 35 F 6/36  6/60  504 514 
 

-3.5  165 
 

-
4.75 

15 6/6  6/6  

169 25 F 6/24  6/18  557 485  -2  -
1.25 

5 -1  -1.5  70 6/6  6/6  
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170 19 M 6/12  6/18  531 491 -
1.75 

  
-1  -0.5  145 6/6  6/6  

171 34 M 6/12  6/24  549 559 -0.5  -1  150 -0.5  -4  10 6/6  6/6 P 

172 22 M 6/24  6/12  591 601 -0.5  -2.5  135 -
1.25 

-0.5  15 6/6  6/6  

173 20 M 6/60  6/60  559 569 -4.5  -3  15 -3  -2  80 6/6 P 6/6  

174 33 F 6/24  6/18  517 527 -1  -
1.25 

140 -
1.25 

-0.5  65 6/6  6/6  

175 35 M 6/60  6/36  554 547 -
4.75 

  
-3.5  -0.5  5 6/6  6/6  

176 32 M 6/60  6/60  529 539 -
1.25 

-8  140 -0.5  -5  75 6/6  6/6  

177 45 M 6/60  6/36  511 522 -1.5  -3  15 -
1.25 

-
2.75 

50 6/6  6/6  

178 22 F 6/24  6/36  594 604 -1.5  -2  90 -2.5  
  

6/6  6/6  

179 19 M 6/24  6/12  546 556 -2  -0.5  160 -1  -0.5  175 6/6  6/6  

180 24 M CF CF 573 583 -5.5  -2  30 -5  -1.5  40 6/6 P 6/6 P 

181 33 M 6/24  6/36  470 480 -2.5  
  

-
3.25 

  
6/6  6/6  

182 18 F 6/36  6/18  530 540 -3  -1.5  85 -1.5  -1.5  59 6/6  6/6  

183 35 M 6/36  6/24  529 539 -3  -
0.75 

120 -2.5  -0.5  15 6/6  6/6  

184 24 F 6/12  6/24  580 590 -1.5  
  

-2  
  

6/6  6/6  

185 26 M 6/24 P 6/24  535 554 -
2.25 

-2  85 -2.5  -
1.25 

160 6/6  6/6  

186 37 F 6/36  6/24  552 562 
 

-4.5  80 
 

-3  110 6/6  6/6  

187 29 M 6/24  6/60  545 555 -1  -2.5  130 -2  -3.5  60 6/6  6/6  

188 25 F 6/12  6/12  570 580 -1.5  -1.5  20 -2  -1  110 6/6  6/6  

189 18 F CF CF 539 549 -7  
  

-7.5  
  

6/6 P 6/6 P 

190 41 F 6/60  6/9  555 586 -
2.75 

-4  90 -0.5  -
0.75 

180 6/9  6/6  

191 19 M 6/36  6/24  540 550 -0.5  -.54  170 -1.5  -2.5  15 6/6  6/6  

192 32 F 6/24  6/36  560 570 -2  2.5 90 -3  -
2.25 

90 6/6  6/6  

193 21 F 6/9 P 6/12  630 640 -0.5  -1  20 -0.5  -
1.25 

115 6/6  6/6  

194 27 F 6/12  6/12  496 506 -0.5  -1  20 -1  -0.5  20 6/6  6/6  

195 18 F 6/18  6/18  551 561 -
1.75 

-0.5  180 -
1.75 

-
0.75 

160 6/6  6/6  

196 28 M 6/60  6/24  580 590 0.5 -5.5  110 -1.5  -4  50 6/9 P 6/6 P 

197 31 M 6/36 p 6/24  552 562 
 

-4  170 -0.5  -3  160 6/6  6/6  
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198 22 M 6/36  6/60  541 651 -
1.25 

-3.5  170 -1  -5  180 6/6  6/9  

199 29 F 6/6  6/18  591 531 
   

-
1.75 

 
120 6/6  6/6  

200 33 F 6/12  6/18  542 552 -1.5  
  

-
1.25 

-1  90 6/6  6/6  

201 25 M 6/24  6/12  556 544 -1  -2.5  175 -1  -1  180 6/6  6/6  

202 31 M 6/36  6/24  522 512 -
4.75 

  
-3  -0.5  10 6/6  6/6  

203 20 M 6/18  6/24  502 498 -
2.25 

-1  175 -2  -1.5  170 6/6  6/6  

204 18 M 6/36  6/24  548 558 -2.5  -1.5  15 -
2.25 

-
0.75 

175 6/6  6/6  

205 20 F 6/18  6/12  526 536 -1  -1  135 -1  -0.5  40 6/6  6/6  

 

Table (3-1) main table of patients  

 

 

Gender Categorization 

Gender Frequency Percent Valid Percent Cumulative Percent 

Male 103 50.2 50.2 50.2 

Female 102 49.8 49.8 100 

Total 205 100 100 
 

 

Table (3-2) gender categorization where the males were 50 .2% and the female were 49.2% 
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Chart (3-2) male to female 

 

 

 

 

 

Age Categorization 

Age Frequency 

20-25 73 

25-30 46 

30-35 54 

35-40 27 

40-45 3 

45-50 1 

50-55 1 

 

Table (3-3) age categorization from 20 -55 years old 

103102

Gender Categorization

Male Female
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Chart (3-3) age categorization 

VA Before R 

VA Frequency Percentage % Valid  Percentage % Cumulative 

Percentage 

6/6 2 1.0 1.0 1.0 

6/6P 1 0.5 0.5 1.5 

6/9 7 3.4 3.4 4.9 

6/9P 3 1.5 1.5 6.3 

6/12 27 13.2 13.2 19.5 

6/12P 6 2.9 2.9 22.4 

6/18 28 13.7 13.7 36.1 

6/18P 1 0.5 0.5 36.6 

6/24 35 17.1 17.1 53.7 

6/24P 2 1.0 1.0 54.6 

6/36 45 22.0 22.0 76.6 

6/36P 4 2.0 2.0 78.5 

6/60 38 18.5 18.5 97.1 

CF 2 1.0 1.0 98.0 

CF3M 1 0.5 0.5 98.5 

CF4M 3 1.5 1.5 100.0 

Total 205 100.0 100.0 
 

 

Tabel (3-4) VA before R 
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Chart(3-4) VA before R 

VA Before L 

VA Frequency Percentage % Valid  Percentage 

% 

Cumulative 

Percentage 

6/6 2 1.0 1.0 1.0 

6/6P 1 0.5 0.5 1.5 

6/9 2 1.0 1.0 2.4 

6/9P 1 0.5 0.5 2.9 

6/12 22 10.7 10.7 13.7 

6/12P 3 1.5 1.5 15.1 

6/18 36 17.6 17.6 32.7 

6/18P 3 1.5 1.5 34.1 

6/24 49 23.9 23.9 58.0 

6/24P 2 1.0 1.0 59.0 

6/36 40 19.5 19.5 78.5 

6/36P 1 0.5 0.5 79.0 

6/60 37 18.0 18.0 97.1 

CF 2 1.0 1.0 98.0 

CF3M 1 0.5 0.5 98.5 

CF4M 2 1.0 1.0 99.5 

CF5M 1 0.5 0.5 100.0 

Total 205 100 100 
 

 

Table (3-5) VA before  L 
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Chart  (3-5) VA before L 

VA After R 

VA Frequency Percentage % Valid  Percentage % Cumulative 

Percentage 

6/6 168 82.0 82.0 82.0 

6/6P 17 8.3 8.3 90.2 

6/9 13 6.3 6.3 96.6 

6/9P 6 2.9 2.9 99.5 

6/12 1 0.5 0.5 100.0 

Total 205 100.0 100.0 
 

 

Table (3-6) VA after R 
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Chart (3-6) VA after R 

VA After L 

VA Frequency Percentage % Valid  Percentage 

% 

Cumulative 

Percentage 

6/6 163 79.5 79.5 79.5 

6/6P 22 10.7 10.7 90.2 

6/9 17 8.3 8.3 98.5 

6/9P 3 1.5 1.5 100.0 

6/12 0 0.0 0.0 100.0 

Total 205 100.0 100.0 
 

 

Table (3-7) VA after L 
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Chart (3-7) VA after L 

 

VA Preoperative Evaluation Lasik Surgery 

VA Percentage % 

6/6 1.0 

6/6P 0.5 

6/9 2.2 

6/9P 1.0 

6/12 12.0 

6/12P 2.2 

6/18 15.6 

6/18P 1.0 

6/24 20.5 

6/24P 1.0 

6/36 20.7 

6/36P 1.2 

6/60 18.3 

CF 1.0 

CF3M 0.5 

CF4M 1.2 

CF5M 0.2 

 

Table (3-8) VA Preoperative Evaluation Lasik Surgery 
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chart (3-8) VA Preoperative Evaluation Lasik Surgery 

VA Postoperative Evaluation Lasik Surgery 

VA Percentage % 

6/6 80.7 

6/6P 9.5 

6/9 7.3 

6/9P 2.2 

6/12 0.24 

 

Table (3-9) VA Postoperative Evaluation Lasik Surgery 

VA Preoperative Evaluation Lasik Surgery

6/6 6/6P 6/9 6/9P 6/12 6/12P 6/18 6/18P 6/24

6/24P 6/36 6/36P 6/60 CF CF3M CF4M CF5M
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Chart (3-9) VA Postoperative Evaluation Lasik Surgery 
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 (4-1) Conclusions  

     LASIK often offers improved vision without the hassle of glasses or contact 

lenses. In our research  205 (50.2% males and 49.8% females ) person went to 

do LASIK refractive surgery no longer need to use their glasses or contact lenses for 

most of their activities  and the benefit  was from using the tow devices (zeiss mel 

90 and zeiss visumax) and according to the results: 

 6/6 168 

 6/6P 17 

 6/9 13 

 6/9P 6 

 6/12 1 

 

 

(4-2) Recommendations 

      We recommend that all people who have vision problems and myopia to do this 

surgery. I recommend also all the researchers to take more samples for many people 

with vision problems and myopia and from all governorates of Iraq 

 

 

 

 

 



 

51 
 

1.  Rabin, Roni Caryn (June 11, 2018). "Lasik's Risks Are Coming Into Sharper 

Focus – Some patients who undergo the eye surgery report a variety of side 

effects. They may persist for years, studies show". The New York Times. 

Retrieved June 11, 2018. 

2. Jump up to:a b c Finn, Peter (20 December 2012). "Medical Mystery: Preparation 

for surgery revealed cause of deteriorating eyesight". The Washington Post. 

3.  Lovisolo CF, Reinstein DZ (Nov–Dec 2005). "Phakic intraocular 

lenses". Survey of Ophthalmology. 

4.  Sanders DR, Vukich JA (May 2003). "Comparison of implantable contact lens 

and laser assisted in situ keratomileusis for moderate to high myopia". Cornea.  

5.  Lindfield D, Poole T. "Nd:YAG Treatment of Epithelial Ingrowth". Cataract and 

Refractive Surgery Today. Retrieved 12 September 2013. 

6.  Stodola, Ellen (April 1, 2016). "LASIK worldwide". EyeWorld.org. 

Retrieved June 12,2018. 

7. "A Look at LASIK Past, Present and Future". EyeNet Magazine. Archived 

from the original on 31 July 2013. Retrieved 12 September 2013. 

8. Jump up to:a b c d Stein JD, Childers DM, Nan B, Mian SI (July 2013). "Gauging 

interest of the general public in laser-assisted in situ keratomileusis eye 

surgery". Cornea.  

9.  Corcoran KJ (July 2015). "Macroeconomic landscape of refractive surgery in 

the United States". Current Opinion in Ophthalmology.  



 

52 
 

10.  "Photorefractive (laser) surgery for the correction of refractive errors" (pdf). 

National Health Service. March 2006. 

11.  "LASIK – When is LASIK not for me?". FDA. 2018-11-03. Retrieved 20 

December 2018. 

12.  Saragoussi D, Saragoussi JJ (September 2004). "[Lasik, PRK and quality of 

vision: a study of prognostic factors and a satisfaction survey]". Journal Français 

d'Ophtalmologie(in French). 

13.  Bailey MD, Mitchell GL, Dhaliwal DK, Boxer Wachler BS, Zadnik K (July 

2003). "Patient satisfaction and visual symptoms after laser in situ 

keratomileusis". Ophthalmology.  

14.  Solomon KD, Fernández de Castro LE, Sandoval HP, Biber JM, Groat B, Neff 

KD, et al. (April 2009). "LASIK world literature review: quality of life and 

patient satisfaction". Ophthalmology. 

15. Sugar A, Hood CT, Mian SI (January 2017). "Patient-Reported Outcomes 

Following LASIK: Quality of Life in the PROWL Studies". 

16.  Jump up to:a b "LASIK Eye Surgery". The New York Times. Retrieved 10 

September 2013. 

17.  Shtein RM (October 2011). "Post-LASIK dry eye". Expert Review of 

Ophthalmology.  

18.  Levinson BA, Rapuano CJ, Cohen EJ, Hammersmith KM, Ayres BD, Laibson 

PR (January 2008). "Referrals to the Wills Eye Institute Cornea Service after 

laser in situ keratomileusis: reasons for patient dissatisfaction". Journal of 

Cataract and Refractive Surgery.  



 

53 
 

19.  Jabbur NS, Sakatani K, O'Brien TP (September 2004). "Survey of complications 

and recommendations for management in dissatisfied patients seeking a 

consultation after refractive surgery". Journal of Cataract and Refractive Surgery. 

20.  Rodemich, Karen (2010). "Former FDA official warns of LASIK risks: the man 

who OK'd LASIK now warns of an "epidemic" of eye problems". Review of 

Optometry.  

21. Cha, Ariana Eunjung (2016-11-23). "Many LASIK patients may wind up with 

glare, halos or other visual symptoms, study suggests". Washington 

Post. ISSN 0190-8286. Retrieved 2018-04-04. 

22.  Pallikaris IG, Panagopoulou SI (July 2015). "PresbyLASIK approach for the 

correction of presbyopia". Current Opinion in Ophthalmology. 

23. Troutman RC, Swinger C (1978). "Refractive keratoplasty: keratophakia and 

keratomileusis". Transactions of the American Ophthalmological Society.  

24. "Prize for the Industrial Application of Physics Winner – American Institute of 

Physics". Aip.org. Archived from the original on 2011-09-28. Retrieved 2011-

12-10. 

25.  "Archived copy". Archived from the original on 2015-10-19. Retrieved 2019-

01-25. 

26.  "FDA-Approved Lasers for PRK and Other Refractive Surgeries". Fda.gov. 

Retrieved 2011-12-10. 

27.  "List of FDA-Approved Lasers for LASIK". Fda.gov. Retrieved 2011-12-10. 

28. Shortt AJ, Allan BD, Evans JR (January 2013). "Laser-assisted in-situ 

keratomileusis (LASIK) versus photorefractive keratectomy (PRK) for myopia". 

The Cochrane Database of Systematic Reviews. 



 

54 
 

29. Lebedev L, Akhmametiev E, Razhev A, Kochubei S, Rydannykh O. Cytogenetic 

effects of UV laser radiation (248, 223 and 193 nm) on mammalian cells. 

Radiobiologia.  

30. Massachusetts general hospital for eye and ear  

31. Cassin, B.; Solomon, S. (1990). Dictionary of Eye Terminology. Gainesville, 

Florida: Triad Publishing Company. 

32. Goldstein, E. Bruce (2007). Sensation & Perception (7th Ed.). Canada: 

Thompson Wadsworth. 

33. Cioffi GA, Liebmann JM. Diseases of the visual system. In: Goldman L, Schafer 

AI, eds. Goldman-Cecil Medicine. 26th ed. Philadelphia, PA: Elsevier; 2020: chap 

395. 

34. Fragoso VV, Alio JL. Surgical correction of presbyopia. In: Yanoff M, Duker 

JS, eds. Ophthalmology. 5th ed. Philadelphia, PA: Elsevier; 2019: chap 3.10. 

35. Probst LE. LASIK technique. In: Mannis MJ, Holland EJ, eds. Cornea. 4th ed. 

Philadelphia, PA: Elsevier; 2017: chap 166. 

36. Sierra PB, Hardten DR. LASIK. In: Yanoff M, Duker JS, eds. Ophthalmology. 

5th ed. Philadelphia, PA: Elsevier; 2019: chap 3.4 



Supervised By 

Dr. Marwah AL-banaa 

 

2021 A.D. / 1442 H.D. 

LAZY EYE AND  IT'S COMMON  

CAUSES  

     SUBMITTED TO DIJLAH UNIVERSITY COLLEGE AS A 

PARTIAL FULFILLMENT OF REQUIREMENTS FOR THE  

DEGREE OF BACHELOR OF OPTICS TECHNOLOGY 
 

Ministry of Higher Education  

and Scientific Research  

Dijlah University College  

Department of Optical Techniques 

 

 

 

 

 

 

 

 

 

 

 

 

BY 

Rawan Tariq Kanaan 

Saif Laith Mahdie  

Mena Taghlub Shakir  

Montadhar Razaq Abass 

 

 

 

 

 

 

 

 

 

 



 

 

 

 يمِ بِْسِم الله الَرحٰمِن الَرحِ 

 

 (( اللَّهُ الَِّذيَن آَمنُوا ِمْنُكْم َو الَِّذيَن أُوتُوا اْلِعْلَم دََرَجات يَْرفَع)) 
 

 َصدََق اللهُ العَِظيم

 11االية المجادلة : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 اإلهداء

 

 بسم الله الرحمن الرحيم

 ..والصالة والسالم على أشرف الخلق محمد وآله وصحبه أجمعين

ذي بنعمته وتوفيقه الذي أعاننا على السير في شتى المجاالت العلمية منها واإلبداعية، الحمدلله ال

الحمدلله الذي أطال بعمري حتى أُوفي بوعدي تِجاه أمي وأبي وأساتذتي الِكرام ألذين هم بمقام 

 ةاألهل وربما أكثر من خالل متابعتهم لنا في مكان طلب العلم وأيضاً في منازلنا بعد هذه الفتر

 العصيبة التي مَر بها وطننا الحبيب،

 أهدي ثمار تعبي إلى أخوتي الذين سقطوا من أجلي ومن أجل العُراق وطناً ُحر ،

 أهدي كل الجهد هذا الى دموع أمي الغالية وهي تدعو لي ،

أهدي فرحتي بأتمام واجبي الى أبي الشامخ دوماً في نظري كي يسعدني حتى أصل الى مكاني 

لماتي الى الدكتورة مروة البناء التي ساندتني بالدعم والمعرفة والجهد رغم الصعاب هذا ، أهدي ك

 واالنشغاالت الكثيرة التي لديها ،

أهدي هذا الجهد الى باقي األساتذة الكرام في قسم تقنيات البصريات في جامعة دجلة، اتمنى ان 

 تكونوا فخورين بي دائماً.

 التفوق حتى قال حادينابعد … اليوم يرقص مجد الجد مبتهجا 

 وصرتُُم اليوم فرسانا ميامينا .… يا فِتية الِعلم نُلتُْم خير جهدكُم 
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الُشكر والتقدير لكل من ساعدني في رحلتي هذه ، الشكر والتقدير الى أستاذتي أوالً )الدكتورة 

ا الى كتابة أخر الحروف واتمام هذا مروة البناء( التي لوال جهودها المبذول ألجلنا لما وصلن

 العمل المثمر الملئ بالتعب والجهد ،

 الشكر والتقدير الى أصدقائي وزمالئي الذين رافقوني وكانوا سنداً لي في رحلتي ، 

الشكر والتقدير إلى الذين كانوا منزلي الثاني وأخص هنا بالذكر قسمي المؤقر من رئيس القسم 

  ب الروحيالعزيز على قلوبنا ذلك األ

)دكتور أحسان محسن( و الى باقي الكادر التدريسي الذين عاصرتهم في رحلتي الرائعة هنا معكم 

 شكرأ لكم جميعاً،

 و اخص بالشكر )األستاذ مهيمن سمير( لكل ما قدمه التمام هذا البحث،

دوماً،  ة الناسوفي النهاية البشرى لهذا الشعب بأننا مستعدون دائماً في خدمة العلم اوالً وفي خدم

   ...ومن الله التوفيق
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Abstract 

Objective: To analyse the frequency of different types of amblyopia and its association with 

age and gender. 

Methods: The cross-sectional study was conducted from May 2020 to February 2021 at the 

Dijlah University College. 

Stratification was done according to age, gender and type of causes by using SPSS version 20. 

Results: Out of 534 patients, 239 were male and 295 were female. The amblyopia rate 

determined was anisometropic 

10%, isometropic amblyopia 14% and others 76%. The mean age of subjects was 30.35±18.43 

years. Type of amblyopia was independent of gender, and cataract and late treatment was the 

most common causes of amblyopia found in both genders.  

Conclusion: This study found no significant association between gender and causes of 

amblyopia and a cataract and late treatment was the most common causes of amblyopia 

                                                                                                           in the data collected.  

 

 

 

 

 

 

 

 

 

 



 

Contents 

Series  Subject  Page no.  

Chapter one  

1. Introduction 1 

1-1 Age Group 1 

1-2 Common Causes of Lazy Eye   2 

1-2-1 Anisometropia 2 

1-2-2 Squint 2 

1-2-3 Keratoconus 3 

1-2-4 Late treatment 3 

1-2-5 Ptosis 3 

1-2-6 Pathological 4 

1-2-7 Cataract 7 

1-2-8 Isoametropia 8 

1-3 Symptoms of Lazy Eye     8 

1-4 Signs of Lazy Eye 9 

1-5 Risk Factors of Lazy Eye 9 

1-6 Diagnosis and Treatment 9 

1-6-1 Diagnosis 9 

1-6-2 Treatment 10 

Chapter two 

2-1 Patient and Methodes 13 

Chapter three 

3-1 Results 28 

Chapter four 

4-1 Discussion 30 

Chapter References 

 

 

 

 



Tables 

Series Subject Page no. 

2-1 150 random sample selected from 

534 cases 

14 

3-1 Statistical analysis of age 28 

3-2 Distribution according to gender 28 

3-3 Distribution according to causes 29 

3-4 Relation between causes and 

gender 

29 

 

Figurer 

Series Subject Page no. 

2-1 Apparatus 13 

2-2 Some examination of this work 14 

  

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

Chapter One  

 

 

 

 

 

 

 

 

 

 

 

 



 

1-Introduction 

         Lazy eye (Amblyopia) is a type of poor vision that takes place in most cases in only one 

eye, but rarely in some cases, amblyopia can occur in both eyes. It develops when there is 

inactivity in the way the brain and the eye work together, and the brain can not recognize the 

sight from one eye. It is a case of a vision development disorder in which an eye fails to achieve 

normal visual acuity, even with prescription glasses or contact lenses. With time, the brain 

depends more and more on the other, stronger eye, while vision in the weaker eye gets worse. 

When the patient's brain focuses on one eye more than the other, virtually ignoring the “lazy 

eye”. If that eye is not stimulated properly, the nerve cells responsible for vision do not mature 

                                                                                                        [1]normally.  

The term "lazy eye" is resulted of the reason that the stronger eye works better and persons 

with amblyopia can not control the way their eyes work. But, it is a misleading term because 

the eye is not lazy. In fact, it is a developmental problem in the nerve connecting the eye to 

                                                                                                                  [2]the brain, not a problem in the eye itself. 

Lazy eye is the non-scientific term for amblyopia. The condition results from the poor 

development of eye teaming. This is a crucial functional vision skill that enables both eyes to 

work together and focus on the same point in space. When they do not, it leads to one or both 

eyes not seeing clearly. Moreover, because the brain does not develop them to see clearly in 

one or both eyes, the eyesight of a person with amblyopia cannot be improved with glasses 

                                                                                                                                                                                                [3]alone. 

Many people tend to confuse a “lazy eye” with an eye turn such as crossed eyes or when one 

eye points in a different direction than the other. An eye turn is a separate condition called 

“strabismus.” A person may have amblyopia with or without an eye turn.                                 

1-1 Age Group 

The lazy eye begins in childhood, usually during infancy and early childhood up to age 7 years. 

It is the main cause of decreased vision among children and it is the most common       
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cause of vision loss in kids. It has been discovered that up to 3 out of 100 children have it. The 

good news is that early treatment works well and usually prevents long-term vision 

problems.                                                                                                                              

Concerning adults with lazy eye conditions, often experience reduced vision that can not be 

always correctable with glasses or contact lenses. Usually, vision loss is due to how the brain 

treats input from the amblyopic eye or eyes. Instead of fully acknowledging the visual stimuli, 

the brain seemingly ignores the visuals. While the eye may also point inward or outward, the 

physical misalignment is not the source of the vision reduction.                          

1.1 Common Causes of Lazy Eye   

     The  main causes are:                                                                                          

1.1.1 Anisometropia  

Anisometropia means that the two eyes have a different refractive power (glasses prescription), 

so there is unequal focus between the two eyes. This is often due to one eye having a slightly 

different shape or size from the other causing asymmetric curvature (astigmatism), asymmetric 

far-sightedness (hyperopia), or asymmetric near-sightedness 

(myopia).                                                                                                                              

Anisometropia can cause amblyopia (lazy eye) in young children because the brain tells the 

eyes to focus the same amount in each eye. If the eyes do not have the same refractive power, 

one of the eyes will be blurry relative to the other. The brain is then unable to use the eyes 

together. The brain will pick the eye with the clearest image or least refractive error. The eye 

with the blurry image will be ignored and will not develop a good connection to the brain. This 

[4]                                                                                                      s not treated.leads to permanent poor vision in that eye, if it i 

1.1.2 Squint 

The medical name for squint is strabismus. It is a condition where the eyes do not always look 

in exactly the same direction. The difference in eye direction may be very slight, and may not 

always be present. Squint is one of the most common eye problems in children.         

 

 

 

 
2 



 

Most squints occur in young children. A child with a squint may stop processing information 

from the affected eye, so that it effectively stops seeing. This can lead to a type of visual loss 

in the affected eye, called amblyopia, which can become permanent unless treated early in 

childhood.                                                                                                                             

Treatment usually involves patching the good eye, to force the brain to start to use the affected 

                                 [5]eye. Sometimes corrective eye surgery is needed to correct a squint. 

 

1.1.3 Keratoconus 

Keratoconus is a condition where the cornea becomes thin and stretched near its center, causing 

it to bulge forward into a conical shape. As a result vision becomes distorted.              

Keratoconus does not cause total blindness, however, without treatment it can lead to 

significant vision impairment. With current treatments now available most patients with 

keratoconus are able to lead normal lifestyles.                                                                        

Keratoconus is a progressive eye disease, usually affecting both eyes. The degree of 

progression in each eye is often unequal, and it isn’t unusual for the condition to be 

                                                                                                                    [6]significantly more advanced in one eye. 

 

1.1.4 Late treatment 

Specialists recommend treating lazy eye as early as possible. For a long time, it was assumed 

that treatment would only be successful if it was started before the age of 7. But studies 

involving children and teenagers aged 7 to 17 suggest that later treatment can probably improve 

                                                                                                                                                           [7]eyesight, too. 

 

1.1.5 ptosis 

Droopy eyelid or ptosis is when the upper eyelid droops downward. Doctors can treat a droopy 

eyelid with surgery, although this may depend on the cause. Reasons why an eyelid may droop 

include genetics or damage to the eye, and the condition is more likely with age. 

Treatment may not be necessary in cases where there is no impact on vision.                           
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However, a droopy eyelid can cover the pupil and reduce vision in some cases.                      

Ptosis can be present at birth, but people can also acquire it later in life due to:                        

injury or stretching of eyelid muscles or ligaments damage to the nerve controlling the eyelid 

muscles  

again  

a complication of eye surger 

a complication of Botox injections 

Ptosis does not lead to any health issues, in most cases, and is easily manageable. Congenital 

ptosis is present from birth and may have genetic causes. It can affect one or both eyelids.       

        [8]ir vision and cause amblyopia, sometimes known as lazy eye.Congenital ptosis can impa 

1.1.6 pathological 

The pathological disorder  :                                                                                      

1.Diabetes mellitus (DM): is a group of diseases characterized by high levels of 

blood   glucose resulting from defects in insulin production, insulin action, or both. 

                                                        

That effect the human eye:-                                                                                    

etes of manifestation Ocular                                                                                   

- Common                                                                                                              

 Retinopathy.      

 Iridopathy (minor iris transillumination defects).  

 Unstable refraction.  

- Uncommon                                                                                                           

 Recurrent styes.  

 Xanthelasma.  

 Accelerated senile cataract.  

 Glaucoma.  

 Ocular motor nerve palsies.  

 Reduced corneal sensitivity 
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2.Hypertension                                                                                                    

Is one of the most common diseases, sustained elevation of Blood Pressure         

- Systolic blood pressure ( SBP) ≥ 140 mm Hg                                                   

- Diastolic blood pressure (DBP) ≥ 90 mm Hg                                                    

- Normal: SBP <120 , DBP <80 mm/Hg.                                                            

- Hypertension is the high blood pressure (BP).                                                  

- Blood Pressure (BP): is the force of blood against the artery wall.                     

- BP is regulated by the renal, hormonal, vascular & neurologic systems.            

That effect the human eye:-                                                                                                   

Effect on Eye    :                                                                                                   

- Hypertensive retinopathy                                                                                     

- Hypertensive choroidopathy                                                                                

- Hypertensive optic neuropathy                                                                             

- Subconjunctival haemorrhage in older individuals is prevalent, and blood pressure 

should be checked.                                                                                              

- Glaucoma                                                                                                            

3. Disorders Thyroid                                                                                               

- The thyroid gland is located in front of the neck.                                                    

- It has right and left lobes that confer a butterfly-shaped appearance.                        

- The hormones produced by this gland control the body’s metabolism.                     

- Disorders that affect thyroid function can either speed up or slow down metabolic 

processes.                                                                                                                           

 (Hyperthyroidism)                                                                                                

- Hyperthyroidism: is a condition involving excessive secretion of thyroid hormones    (T3 & 

T4).                                                                                                                                    

- Graves disease                                                                                                      

- The most common form of hyperthyroidism.                                                          

- Only Graves disease has eye abnormalities.                                                             

- It is more common in females.                                                                                 

- Causes: Autoimmune disease.                                                                               
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That effect the human eye:-                                                                                  

Eye signs                                                                                                             

- Eyes are red and painful lacrimation                                                                     

- Lid lag                                                                                                                

- Proptosis                                                                                                             

- neuropathy Optic                                                                                                 

- myopathy Restrictive                                                                                           

- Decreased frequency of blinking                                                                           

- Lid retraction exposing the upper sclera                                                                

- Diplopia                                                                                                              

 4.Demyelinating disease                                                                                        

- Most of the nerves in the body are covered with a protective layer called myelin (a fatty    

substance).                                                                                                                          

- It helps messages from the brain move quickly and smoothly through the body.     

- Any conditions that damage myelin. When this happens, scar tissue forms in its place.          

- Brain signals can’t move across scar tissue as quickly, so the nerves don’t work as well         

as they should.                                                                                                      

That effect the human eye:-                                                                                   

Ophthalmic features:                                                                                              

- Common: optic neuritis, nystagmus, diplopia                                                         

- Uncommon: ocular motor nerve palsies                                                                 

- Rare: uveitis, retinal periphlebitis                                                                          

5.Degenerative diseases of the eye                                                                          

- Degeneration is a group of progressive eye conditions                                            

- Degenerations may be unilateral or bilateral                                                          

- Breakdown                                                                                                          

- Causes a gradual visual loss.                                                                                
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Degenerative diseases of the eye includes:                                                           

- Conjunctiva                                                                                                         

- Cornea                                                                                                                

- Retina                                                                                                                 

- Macula                                                                                                                

- Juvenile Macular Degeneration                                                                             

- Age-Related Macular Degeneration ARMD (Two types Dry or Wet)                      

That effect the human eye:-                                                                                    

Bilateral                                                                                                                

- Normal external appearance of the eye                                                                  

- Loss of central vision                                                                                            

Distorted Vision                                                                                                     

- Loss of sharp, central vision needed for reading, driving                                        

- Difficulty seeing fine detail                                                                                   

- Difficulty seeing color clearly                                                                               

1.1.7 Cataract 

         Any opacity (either development or acquired) in the lens or its capsule is called 

cataract.                                                                                                                              

Cataract vary in degree of density and site and assume various forms.                       

                  Types of cataract                    

1- Congenital cataract                                                                                               

• Congenital cataracts are usually present at birth or  manifest after birth                  

2- Acquired (Senile Cataracts)                                                                                 

• Age related cataract is by far the most common variety occurring  bilaterally often 

asymmetrically in persons above 60 years of age.                                                     

• 80% of blindness are caused by cataract.                                                             

Cataract that effect the human eye:-                                                                      

In the children in the first birth and the old 50 years of age and above that be effective greyish 

opacity in the pupillary area,   and this opacity or blurring that occurs in the human eye will 

prevent the entry of   the visible rays that will fall on the retina in order to produce  
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vision for the human   being, which leads to the brain’s neglect of this inactive or lazy eye, 

which will be neglected and here the cataract is one of the causes of the lazy eye.                    

1.1.8 Isoametropia 

        High isoametropia is the condition in which both eyes have high refractive error and 

commonly leads to bilateral refractive amblyopia if untreated. Amblyopia is the condition in 

which vision does not develop fully in the brain due to disuse or misuse of one or both eyes. 

In high isoametropia, contact lenses or glasses must be used in order for normal vision to 

develop. Most children with isoametropia will wear glasses well because they cannot see well 

without them. By contrast, children with developmental delays, chromosomal abnormalities, 

autism, or attention deficit hyperactivity disorder and high isoametropia very commonly will 

not wear the needed refractive correction due to strong tactile aversion to anything touching 

the face or head. If the refractive error is high, significant bilateral (isoametropic) amblyopia 

will result and, if not treated at an early age, permanent and potentially severe vision loss will 

result.                                                                                 

1.2 Symptoms of Lazy Eye     

          Lazy eye symptoms can sometimes be difficult to spot because amblyopia is typically a 

problem of infant vision development. Here are some of the easiest ways to determine if your 

child has a lazy eye condition.                                                                                       

- Misalignment of the eyes — a condition called strabismus.                                                   

-I f your child cries or fusses when you cover one eye. You can try this simple screening test 

at home by simply covering and uncovering your child's eyes (one eye at a time) when he or 

she is performing a visual task. If your child is not bothered when one eye is covered, but 

objects when the other eye is, this may suggest that the eye you have covered is the “good” 

eye, and that the uncovered eye is amblyopic, causing blurred vision.                                      

- Poor depth perception.                                                                                            

- Repeated eye closure or squinting.                           

- Eyes that don’t move in the same direction when the child is trying to focus.         

- Head tilting                                                                                                          

- An eye that wanders inward or outward                                                                 
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- Eyes that appear to not work together                                                                    

- Squinting or shutting an eye                                                                                  

                                                                                          [9]ts of vision screening testsAbnormal resul - 

 

1.3 Signs of Lazy Eye  

Amblyopia may be hard to detect until it becomes severe. Early warning signs include:           

 -a tendency to bump into objects on one side                                                            

-an eye that wanders inward or outward                                                                 

-Eyes that appear not to work together- 

-Poor depth perception 

-Double vision 

[10]quinting.S- 

 

1.4 Risk Factors of Lazy Eye  

    A child might be more likely to have a lazy eye if they:                                                          

-Were born early (premature)                                                                                   

- Were smaller than average at birth                                                                         

- Have a family history of amblyopia or other eye conditions                                     

                                                                                                         [11]isabilities.Have developmental d - 

1.5  Diagnosis and Treatment  

1.5.1 Diagnosis 

A child might be more likely to have a lazy eye if they:                                  

Were born early (premature)                                                                          

Were smaller than average at birth                                                                 

Have a family history of amblyopia or other eye conditions                            

Have developmental disabilities                                                                    
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1.5.2 Treatment  

The nerves and communication pathways that connect the eyes to the brain form in childhood. 

For this reason, lazy eye treatment is often most effective in people who are 7 years old or 

younger.                                                                                                             

The earlier treatment starts, the more likely you are to get good results. However, positive 

results can still be seen in teenagers, up to around age 17. If you have lazy eye and are older 

than 17, don’t let your age be a deterrent. Even adults with lazy eye can often achieve better 

vision with treatment, so it’s worth talking to your doctor about options.                                 

Treatment options for lazy eye include:                                                                     

 • Corrective eyeglasses and contact lenses                                                                

 • Eyepatches                                                                                                           

 • Bangerter filter                                                                                                    

 • Eye drops                                                                                                            

 • Training                                                                                                                

                                                                                                                                                                [12]urgery• S  

1- Corrective eyeglasses or contact lenses 

Lazy eye is sometimes caused by differing vision in each eye. For example, one eye may be 

farsighted (hyperopia) or nearsighted (myopia). This causes a difference in vision sharpness 

between each eye. This is called refractive amblyopia.                                                             

Astigmatism, or an irregular curve in the cornea, in one eye can also cause lazy eye.                

These causes of lazy eye can often be corrected with eyeglasses or contact lenses.                   

Getting a prescription                                                                                                          

To get this type of eyewear, you or your child will need to have your eyes examined and 

evaluated by an eye doctor, such as an ophthalmologist or optometrist.                                     

You’ll need a prescription for corrective eyewear, and you can typically have glasses made by 

an optometrist or optician.                                                                                                
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2-Eyepatches                                                                                                         

Wearing an eyepatch is a simple, cost-effective treatment for lazy eye. It helps improve vision 

in the weaker eye.                                                                                                       

You should wear the eyepatch over the eye that has better vision for around 2 to 6 hours daily. 

Your doctor will tell you how long you should keep the patch on.                                  

It’s important to follow your doctor’s instructions. Wearing the patch for many hours can 

sometimes cause lazy eye to manifest in the stronger eye. When this happens, the condition is 

typically rectified easily with treatment.                                                                                   

Eyepatches may be used alone or with corrective lenses. Your doctor may be able to supply 

you with eyepatches. If not, they’re readily available in pharmacies and online inexpensive. 

Many eyepatches have cute designs so that small children will be less resistant to wearing 

them. 

3-Bangerter filter                                                                                                     

Children who cannot tolerate eyepatches may get the same or similar results with Bangerter 

filters. These filters are a type of opaque covering that fits on the inside of the eyeglass lens 

worn over the dominant eye.                                                                                                   

Bangerter filters should be worn full time. They can be modified for density and opaqueness 

over time, as symptoms improve. For this reason, they may be useful after patching has 

occurred, as a secondary treatment.                                                                                        

4- Eye drops                                                                                                                          

Medicated eye drops can be used to blur the vision in the dominant eye, making the weaker 

eye work harder. The medication typically used is atropine, which is sold under the brand name 

Isopto Atropine.                                                                                                            

Atropine dilates the eye’s pupil, causing blurry vision. It may be used several times daily to 

diminish vision in the dominant eye, making the lazy eye work harder.                                    

You’ll need a prescription Atropine is available by prescription only and should be used 

according to your doctor’s directions.                                                                                    

5- Training                                                                                                             

Games and activities designed to challenge the weak eye have been shown to be beneficial, 

but these may not be enough to correct vision as a stand-alone treatment.                                 
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Eye training tools include specific types of computer or iPad games and activities such as 

putting together jigsaw puzzles and drawing pictures.                                                              

Training with computer games and videos has been shown to be effective in several small 

studies.                                                                                                                                  

6- Surgery                                                                                                              

Surgery for lazy eye is done to adjust the length or positioning of the eye muscles. It may be 

used when amblyopia is caused by a:                                                                                    

 • squint                                                                                                                                

 • droopy eyelid                                                                                                                     

 • cataract                                                                                                                               

Surgical solutions for lazy eye usually require additional strategies, such as eye patching, in 

order to correct vision. Surgery is also used to improve the cosmetic appearance of the eye.     

Success rates                  

Success rates for this type of surgery vary significantly, from around 30 to 80 

percent.                                                                                                                   

 Risks 

The risks associated with this type of surgery include overcorrection or undercorrection of the 

eye. There are also the usual minimal risks associated with any type of surgery, such as 

infection.                                                                                                                               

Complications that might result in loss of vision are very rare.                                                

 Recovery 

Recovery time at home will take a few days to a week. During this time, there may be red or 

pink tears coming out of the eye. The eye may also be red. Mild pain and swelling are to be 

expected.                                                                                                                               
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Chapter Two 

 

 

 

 

 

 

 

 

 

  

 

 

 

 



 

 

2-1  Patient and Methodes  

534 cases including males and females were collected from many primary schools and 

optometry clinic .                                                                                                                 

Work began in May 2020 until February 2021 .                                                                 

The resulte of this research appear in table 2-1 .                                                                  

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Figure 2-1 : Apparatus 

 

 

 

 

  

 Trial 

case                   
            

Cyclopentolate 

Snellen chart 

 

            

        Autorefractor   

Retinoscopy      

                          
    

13 



 

 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 Figure 2-2 : Some examination of this work 

Table 2-1 : 150 random sample selected from 534 cases 

No. Gender Age Eye Prescription V.A. Cause of the 

lazy eye 

1 M 72 R Plan h.m cataract 

L +2.50 6/60 

R     

L     

2 F 66 R +0.75 6/6 cataract 

L Plan h.m 

R add+2.50   

L     

3 M 17 R -1.0-2.0  160 6/12p late treatment 

L -1.0-1.0  180 6/6 

R -1.0-2.50   

L -1.25-1.50   

4 F 30 R +2.0 cyl 90 6/36 pathological 

causes L +2.0 cyl 95 6/36 

R     

L     

5 F 54 R -1.50-2.50  45 6/12 cataract 

L -2.0-2. 0  140 6/60 

R add+2.0   
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L     

6 F 45 R +0.75+1.25 10 6/6p cataract 

L -0.75 6/18p 

R     

L -1.50   

7 F 25 R +1.50+0.75  140 6/36p pathological 

causes L +1.75 c.f 1m 

R     

L     

8 M 59 R -0.50+1.0  160 6/18p cataract 

L +1.25 6/9 

R add+2.50   

L     

9 F 59 R -0.75-0.75  140 6/12p cataract 

L -1.25 6/9 

R add+2.50   

L     

10 F 63 R -0.50-1.50  100 6/36 cataract 

L Plan c.f 1m 

R add+2.50   

L     

11 F 15 R -0.75 cyl 110 6/60 late treatment 

L -0.75 c.f 3m 

R +3.0   

L +3.0   

12 M 7 R +4.50+0.50 90 6/24p   isoametropia 

L +3.50+0.50 105 6/6 

R     

L     

13 F 14 R -2.50 cyl 20 6/6p keratoconus 

L -4.0 cyl 160 6/36 

R     

L -5.0 cyl   

14 M 16 R +8.0+1.0 10 6/12p isoametropia 

L +8.0+1.0 165 6/12p 

R +8.0+1.50   

L +7.50+1.50    

15 F 55 R +1.75 6/60 cataract 

L +1.50 6/6 

R add+2.25   

L     

16 F 57 R +0.50+0.50 115 6/6p cataract 

L -0.50+1.0 65 c.f 5m 

R add+2.50   

   

17 F 59 R -0.25 cyl 70 6/6 cataract 
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L +0.75 cyl 180 6/18p 

R add+2.50   

L     

18 M 24 R -1.0-3.50  165 6/18p keratoconus 

L -0.50-3.50 170 6/24p 

R     

L     

19 F 9 R -0.50 cyl 155 6/12p late treatment 

L -1.00 6/12p 

R     

L     

20 F 10 R +1.00 cyl 90 6/24 late treatment 

L +0.75 cyl 90 6/12 

R     

L     

21 F 11 R +1.25+1.0 90 6/9 late treatment 

L +1.00+1.5 90 6/12 

R     

L     

22 M 11 R -5.00 6/24 isoametropia 

L -4.50 6/24 

R     

L     

23 M 11 R -0.75-0.50 70 6/36 late treatment 

L -0.50-0.50 160 6/6 

R     

L     

24 F 12 R +1.00 6/12 late treatment 

L -0.25-0.75 120 6/9 

R     

L     

25 M 11 R -0.50 6/6 late treatment 

L -1.00-0.50 180 6/12 

R     

L     

26 F 12 R Plano 6/6 anisometropia 

L -2.00 6/12 

R     

L     

27 F 11 R -0.57-0.50 30 6/12 late treatment 

L -0.50-0.50 10 6/9 

R     

L     

28 F 11 R -2.0 cyl 180 6/12 late treatment 
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L -2.25 cyl 180 6/12p 

R -2.50 cyl   

L -2.75 cyl   

29 F 60 R +0.75+1.0 175 6/36p cataract 

L +2.25+1.0 10 6/12p 

R add+2.50   

L     

30 F 6 R +3.0 6/12p Squint 

L +3.0 6/12p 

R +2.75+0.50 105   

L +2.75+0.50 85   

31 M 18 R -0.75 6/36 pathological 

causes L -1.75 6/60 

R +2.50   

L +1.50   

32 M 6 R +3.50+1.50  110 6/18 Squint 

L +3.25+1.25  70 6/9 

R +3.25+2.0 110   

L +3.0+1.50 70   

33 M 14 R +2.75-1.00 90 6/18 late treatment 

L +1.25 6/9 

R     

L     

34 F 11 R -0.50-0.5  180 180 late treatment 

L -0.50   

R     

L     

35 F 9 R -1.00-0.75  180 6/12 late treatment 

L -0.25-0.50  90 6/6P 

R     

L     

36 F 8 R -12.0-2.0 10 6/6 isoametropia 

L -12.0-2.0 170 6/12 p 

R     

L     

37 F 13 R -0.25-0.25 140 6/12 late treatment 

L -0.50 6/12 

R     

L     

38 F 12 R -0.50 6/12 late treatment 

L -0.50 6/12 

R     

L     

39 F 12 R -2.50-0.50 110 6/26 anisometropia 
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R     

L     

40 F 13 R -2.00 6/24 late treatment 

L -1.00 6/24 

R     

L     

41 F 12 R Plano 6/6 anisometropia 

L +4.5+2.0  110 6/36 

R     

L     

42 F 59 R +0.50 cyl 5 c.f 5m cataract 

L +2.0 6/6 

R add+2.50   

L     

43 F 29 R -1.25 cyl 175 h.m pathological 

causes L -2.00 cyl 75 c.f 0.5 

m 

R     

L     

44 F 21 R +8.0 6/18 isoametropia 

L +8.0 6/9 

R     

L     

45 F 55 R +0.50 cyl 25 6/6p cataract 

L +1.50 cyl 180 6/12p 

R add+2.50   

L     

46 F 12 R -0.50-0.50  90 6/12p late treatment 

L -1.50-0.50  180 6/6p 

R     

L     

47 M 14 R -4.0-3.0  15 6/12 anisometropia 

L -1.50-4.0  175 6/12 

R     

L     

48 F 19 R -11.0 6/18p isoametropia 

L -11.0 6/12p 

R     

L     

49 F 21 R -8.5-1.50  150 6/18 isoametropia 

L -7.0-1.50   30 6/18 p 

R -9.0-2.50   

L -7.50-2.0   

50 F 55 R +1.0 6/12 p cataract 

L +0.75  6/18 

R add+2.25   
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L     

51 M 60 R +3.0 6/60 cataract 

L +4.0+1.50 85 6/6 

R add+2.50   

L     

52 M 7 R -2.50-1.0 5 6/18 p Squint 

L -1.0 cyl 170 6/18 p 

R -4.0-3.0   

L -1.25 cyl   

53 M 18 R -4.0-1.0 0 6/18 isoametropia 

L -3.75-1.0 170 6/18 

R -5.0-1.50   

L -4.50-1.50   

54 F 20 R +14.0 6/12p isoametropia 

L +14.0 6/9p 

R     

L     

55 F 16 R +11.0 6/6p isoametropia 

L +11.0 6/18 

R     

L     

56 M 25 R -6.50-0.50 115 6/9 isoametropia 

L -7.0 6/18 

R     

L     

57 M 15 R +0.75+1.0 85 6/24 late treatment 

L +1.25-1.0 160 6/9 

R     

L     

58 F 60 R -0.25-0.50  165 6/12 cataract 

L -0.25-0.50 5 6/6p 

R add+3.0   

L     

59 F 23 R +4.0 cyl 100 6/12p keratoconus 

L +3.0 cyl 80 6/6 

R     

L     

60 F 15 R -13.0-2.0 20 6/6 isoametropia 

L -10.0-1.50 165 c.f 5m 

R     

L     

61 F 56 R +2.25 6/12p cataract 

L -1.0 6/60 

R add+2.25   

L     

62 M 10 R -0.75 6/12p late treatment 
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L -0.75 6/12p 

R     

L     

63 M 7 R +2.50+2.0 90 h.m Squint 

L +3.0+1.50 80 6/12p 

R +2.0+3.0   

L +2.75+2.0   

64 F 61 R balance 6/24 p cataract 

L +2.0+0.50  180 6/6p 

R add+2.75   

L     

65 F 22 R +6.50+1.50  95 6/12p isoametropia 

L +6.0+0.75 100 6/18 

R +6.50+2.0  95   

L +6.0+1.0  100   

66 F 16 R -1.0 cyl 95 6/6 late treatment 

L -1.0 cyl 90 6/12p 

R -1.50 cyl   

L -1.50 cyl   

67 F 18 R -1.0-1.50 15 6/12p anisometropia 

L -3.0-2.0  25 6/9p 

R     

L     

68 F 17 R -4.0 cyl 15 6/36p late treatment 

L -2.50 cyl 165 6/6 

R     

L     

69 F 57 R +2.25+0.75  170 6/12p cataract 

L +1.75 6/9 

R add+2.50   

L     

70 M 15 R +4.0+2.0  95 6/6 isoametropia 

L +5.0+2.0  75 6/18 

R +4.0+250   

L +5.0+2.50   

71 F 12 R +0.50+1.50  90 6/9p anisometropia 

L +2.50+2.0  90 6/12p 

R     

L     

72 F 18 R -2.0 cyl 70 6/12p keratoconus 

L -2.50 cyl 115 6/9 

R -3.0 cyl   

L -3.50 cyl   

73 M 14 R -2.50 cyl 65 6/12 late treatment 

L -0.50-1.50  95 6/12p 

R -3.50 cyl   
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L -0.75-2.50   

74 F 12 R -3.0-1.50 40 6/6 late treatment 

L -3.0-1.25  130 6/36p 

R -3.0-2.0   

L -3.50-1.50   

75 F 11 R -2.50 cyl 10 6/24p late treatment 

L -1.0-2.50  165 6/9 

R     

L     

76 M 10 R +1.0-1.50  115 6/12p late treatment 

L +1.0-2.0  85 6/12p 

R     

L     

77 F 20 R +1.50-4.0  5 6/18p keratoconus 

L +1.50-4.0  170 6/12p 

R     

L     

78 M 9 R +3.0+2.0  110 6/36p Squint 

L +3.0+2.0  80 6/60 

R +2.75+2.50   

L +2.75+2.50   

79 F 15 R -3.75 6/6 late treatment 

L -3.75 6/12p 

R     

L     

80 M 16 R +1.75+0.75  80 6/24 late treatment 

L +1.75+1.0  95 6/18p 

R     

L     

81 F 12 R -1.0-2.50  15 6/12 late treatment 

L -2.0 cyl 175 6/12 

R     

L     

82 F 13 R +6.0 6/24p isoametropia 

L +6.0+1.0  40 6/24p 

R +6.0+0.50   

L +6.0+1.0   

83 F 7 R -1.0 cyl 175 uncop ptosis 

L -1.0 cyl 10   

R     

L     

84 M 15 R -2.0 cyl 20 6/18p keratoconus 

L -2.0 cyl 170 6/12p 

R -2.50 cyl   

L -2.50 cyl   

85 F 9 R -4.50-3.0  160 6/12p isoametropia 
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L -5.50-2.0  180 6/60 

R     

L     

86 M 8 R -1.0-3.50  25 6/18p anisometropia 

L -3.0-4.0  135 6/6 

R -1.50-4.0   

L -4.50-4.50   

87 F 6 R +1.50-2.50  5 6/6p ptosis 

L -0.75 cyl 180 6/18p 

R +2.50-4.0   

L     

88 F 10 R -0.25-0.25  160 6/12 late treatment 

L -0.25-0.25  160 6/9 

R -0.50-0.25   

L -0.50-0.50   

89 F 6 R +0.50-2.50  80 6/36 Squint 

L +0.50-2.0  80 6/24p 

R +0.50-3.50   

L +0.50-2.50   

90 M 23 R +4.0 cyl 95 6/9 keratoconus 

L +4.50 cyl 80 6/24 

R     

L     

91 M 21 R +12.0+1.50  65 6/12p isoametropia 

L +12.0+1.50  110 6/6 

R +12.0+2.0   

L +12.0+2.0   

92 F 5 R -1.25-1.25  85 6/24 pathological 

causes L +0.75 cyl 105 6/36 

R     

L     

93 F 57 R +1.0  6/12 cataract 

L plan 6/24p 

R add+2.50   

L     

94 M 55 R -0.75 cyl 80 6/18 cataract 

L -1.50 cyl 100 6/6p 

R add+2.25   

L     

95 F 58 R +1.0 6/12p cataract 

L plan 6/36 

R add+2.50   

L     

96 F 60 R +2.50 6/6 pathological 

causes L +3.00 6/24 
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L     

97 F 41 R +1.0+0.75  50 6/9 cataract 

L +2.0+0.75 6/12p 

R add+1.0   

L +3.0+1.0   

98 F 6 R +4.50+1.0  75 6/18p Squint 

L +4.50+2.0  110 6/24p 

R +4.50+1.50   

L +4.25+3.0   

99 M 5 R -4.0-1.0  175 6/12p Squint 

L -3.0-1.50 6/12p 

R -6.0-2.0   

L -4.50-2.50   

100 F 6 R +2.50+1.50 80 6/24 Squint 

L +2.50+1.25  95 sub 6/9 

R +4.50+2.0   

L +5.0+2.0   

101 F 7 R +5.0 6/12 isoametropia 

L +5.0 6/18p 

R     

L     

102 M 25 R -17.0-1.50  40 6/36 isoametropia 

L -17.0-1.50  150 6/6 

R     

L     

103 F 19 R -3.0 6/12 late treatment 

L -2.50 cyl 10 6/24 

R     

L     

104 F 6 R +2.75+2.0  80 6/6 Squint 

L +3.50+2.0  90 6/12p 

R +2.75+2.50   

L +3.50+2.50   

105 F 13 R -3.0-0.75  165 6/6 anisometropia 

L -6.0-0.50  10 6/12p 

R     

L -7.0-1.0   

106 F 15 R plan 6/18p pathological 

causes L +2.0 6/9 

R     

L     

107 M 17 R -8.0-1.0 55 6/9 isoametropia 

L -7.50 6/18p 

R     

L     

108 M 59 R +0.75 cyl  165 6/18 cataract 
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L -1.0-0.50  105 6/6 p 

R add+2.75   

L -7.0-1.0   

109 F 11 R -1.0-1.50  175 6/12p late treatment 

L -1.75 -0.50  165 6/12p 

R     

L     

110 M 62 R -10.0-2.0  175 6/60 pathological 

causes L -9.0-2.00  170 c.f 4m 

R -12.0-3.0   

L -10.0-2.50   

111 M 31 R -6.0-2.0  85 6/60 isoametropia 

L -6.0-4.0  110 6/60 

R     

L     

112 M 17 R +2.50+2.0  85 6/18p late treatment 

L +2.0+2.0  95 6/18 

R +4.0+3.0   

L +3.50+3.0   

113 F 35 R +1.0+2.0  85 c.f 4m pathological 

causes L +0.75+2.0  85 6/9p 

R +2.0+3.0   

L +1.50+3.0   

114 F 62 R +0.75 cyl 50 c.f 3m cataract 

L +1.0 cyl 165 6/6p 

R add+3.0   

L     

115 M 46 R +4.0 6/6 cataract 

L +5.0+0.50  105 6/24 

R add+1.50   

L     

116 M 13 R -0.50 cyl   180 6/12 late treatment 

L +0.75 cyl  85 6/9p 

R     

L     

117 F 55 R +1.0 6/6 cataract 

L +1.0 cyl 35 cnf 3m 

R add+2.50   

L     

118 F 53 R +0.75 6/9p cataract 

L +0.75 6/12p 

R add+1.75   

L     

119 F 20 R -0.75 6/12p late treatment 

L -1.00 6/24 

R     
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L     

120 F 16 R -2.50 cyl 180 6/36p late treatment 

L -0.50 6/6 

R     

L     

121 M 7 R +1.75 6/6p Squint 

L +1.75 6/18p 

R     

L     

122 F 10 R -1.0 cyl 75 6/6 p pathological 

causes L -2.0-1.0  15 6/24 

R     

L -4.0-3.0   

123 F 23 R -3.75-0.75 180 6/36 late treatment 

L -3.0-0.75 180 6/6 

R     

L     

124 F 56 R plan h.m cataract 

L plan 6/24 p 

R     

L add+2.25   

125 F 69 R balance 6/24 pathological 

causes L -12.00 6/9 

R     

L     

126 M 15 R -4.50 cyl 45 6/12 p anisometropia 

L -0.50-2.50 100 6/6 p 

R     

L     

127 M 14 R +7.50+0.50 110 6/24 p Squint 

L +7.50+0.50 60 6/6 

R +7.50+0.75   

L +7.0+1.0   

128 M 5 R +2.75-6.0 25 6/12 p Squint 

L -0.50-3.0 155 6/9 

R +2.0-8.0   

L     

129 F 22 R -7.50-0.50 40 6/36 p isoametropia 

L -8.0-1.0 140 6/18 p 

R     

L     

130 F 13 R -1.50 cyl 95 6/6 late treatment 

L -075-1.50 70 6/12p 

R     

L     

131 M 6 R +0.75+0.50 60 6/6 Squint 
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L +0.75+0.50 115 6/12 p 

R     

L     

132 M 54 R -0.50 cyl 170 6/18 cataract 

L +0.50 6/24 p 

R     

L +2.0   

133 M 56 R -0.75 cyl  165 6/6 cataract 

L -1.25 cyl 15 6/18 

R add+2.50   

L     

134 M 32 R +0.50 6/9 pathological 

causes L +3.50-4.0  167 6/36 

R     

L +2.0-5.50   

135 M 24 R -1.0+2.50 85 6/24 keratoconus 

L -1.0+3.50 95 6/18 

R     

L     

136 F 57 R +1.0 cyl 5 6/36 p cataract 

L +0.75+3.0 175 6/60 

R add+2.50   

L     

137 F 21 R -2.0 cyl 180 6/18 keratoconus 

L -2.0 cyl 35 6/36 

R     

L     

138 F 65 R +1.0-2.0 115 6/24 cataract 

L +0.50-2.0 95 6/18 

R add+3.50   

L     

139 M 14 R +4.0+0.50 125 6/9 p Squint 

L +3.50 6/24 

R +3.75+0.75   

L +3.25 cyl   

140 M 16 R +1.25+0.75 60 6/9 p late treatment 

L +2.0+2.0 95 6/24 

R     

L     

141 M 12 R +1.25+0.75 60 6/18 late treatment 

L +2.0+2.0 95 6/18  

R     

L     

142 F 17 R +5.50+2.50 95 6/9 p isoametropia 

L +5.50+2.50 75 6/12 p 

R +5.0+2.50   
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L +5.50+2.50   

143 M 7 R -0.75 6/9 p Squint 

L -0.50 6/12 p 

R     

L     

144 M 22 R +6.0+1.50 85 6/9 p isoametropia 

L +6.50+1.50 95 6/12 p 

R     

L     

145 F 34 R +2.0+1.50 20 c.f 3m pathological 

causes L +3.0+1.50 145 6/6 

R     

L     

146 M 58 R plan 6/9 p cataract 

L +0.50 c.f 3m 

R add+2.50   

L     

147 M 12 R -3.50-0.50 60 6/6 anisometropia 

L -1.0 cyl 100 6/12 

R -4.50-0.50   

L     

148 M 34 R +0.75 cyl 90 c.f 2m  pathological 

causes L +0.75 cyl 90 6/60 

R     

L     

149 F 61 R -0.25-0.50 100 6/6 p cataract 

L -0.50-1.0 85 l.p 

R add3.0   

L     

150 M 55 R +0.50 cyl 5. 6/12 cataract 

L plan n.c 6/6 

R add+2.25   

L     
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Chapter Three 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

3.1 Results 

        Primary data noted after informed consent of the subjects included name, gender, age, 

visual acuity (right, left).In order to maintain anonymity, name was omitted subsequently. 

Only the information about type of amblyopia, gender and age was considered for the study. 

 Statistical study of the selected cases (534 case) was performed according to distribution of 

age , gender, and the relation between age gender and  distribution and causes  using SPSS 

version 20 as the following tables.                                                                                                       

Table 3-1 : Statistical analysis of age 

 

 

 

 

 

 

 

 

 

Table 3-2 : Distribution according to gender 

Gender No. of patients Percentage (%) 

Male 239 45 

Female 295 55 

Total 534             100 
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Table 3-3 : Distribution according to causes 

Type No. of pateints Percentage(%) 

Anisometropia 55 10 

Cataract 128 24 

Isometropia 74 14 

Keratoconus 27 5 

Late treatment 127 24 

Pathalogical causes 62 12 

Ptosis 18 4 

Squint 43 8 

 

 

Table 3-4 : Relation between causes and gender 
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Chapter Four 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



  

 

4-1 Discussion 

    Amblyopia, also called lazy eye, is a developmental neurological condition during the early 

age. In amblyopia, one eye becomes dominant while the other eye becomes lazy and the brain 

starts to ignore the signals coming from lazy eye and favours the signals of dominant eye (right 

or left). This ignorance of signals from one eye may lead to vision impairment or in some cases 

complete blindness from one eye called monocular blindness. In amblyopic condition the 

doctor/refractionist does not find any organic cause of decreased visual acuity (VA) through 

physical examination of eye. As amblyopia develops in early childhood it should be diagnosed 

as early as possible, for which it is recommended that a child must go for a visual examination 

as soon as he/she reaches the 

age of three years so that amblyopia can be identified and cured. Anisometropic, strabismic, 

meridional and ametropic amblyopia are types of amblyopia commonly found in the 

population. Anisometropia is the type which is most difficult to diagnose because both eyes 

look normal in physical examination. In anisometropia the brain overpowers the image coming 

from one eye and focuses on the image coming from the other eye. In this 

type of amblyopia the refractive power of both eyes is different. 

Results from this study clearly depicted that the type of amblyopia was independent of gender. 

It can affect anyone regardless of gender. Moreover, late treatment and cataract was 

found to be the most common type of amblyopia in both genders.  

The results are also opposed to a study which concluded that amblyopia is more common in 

males than females. 

Results presented in this work can be helpful for medical professionals as well as the 

developers which are developing methods to take care of this problem. If video games are 

adopted to treat amblyopia then the game scenes should be developed which can attract both 

genders, and amblyopic persons can find it interesting and feel motivated while playing the 

game. Furthermore, the visual aids manufacturer can take advantage from this work as they 

can have a general idea about their product design and targeting the age group for which they 

should manufacture their products.  
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Early detection of amblyopia and treatment of any refractive error if present can reduce the 

overall prevalence of anisometropia in our country. Great emphasis should be given on 

creating awareness through campaigns in  preschools, school for teachers and among parents 

that early visual assessment of a child can lead to early detection, prompt diagnosis and 

treatment of amblyopia in this age group.  
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 الخالصة

 تحليل تكرار حدوث األنواع المختلفة للعين الكسولة )الغمش( وارتباطها بالعمر والجنس. موضوع البحث:

 

في كلية دجلة الجامعة  0201لغاية شباط 0202أجريت دراسة مقطعية مستعرضة في الفترة من ايار  طريقة الدراسة:

 األهلية .

 .SPSSمن البرنامج االحصائي  02اعها بأستخدام  اإلصدار تم تقسيم  العينات وفقًا للعمر والجنس و انو

 

من اإلناث. كان معدل العين الكسولة من نوع  الحول المتماثل  024من الذكور و  032مريضا ،  435من أصل  النتائج:

تمد سنة. وجد ان العين الكسولة  التع 14.53±  32.34. كان متوسط عمر المشاركين ٪67، واالنواع األخرى   15٪

 على الجنس ، وكان إعتام عدسة العين والعالج المتأخر من أكثر األسباب شيوًعا للحول الموجود في كال الجنسين.

 

وجدت هذه الدراسة أنه ال توجد عالقة ذات داللة إحصائية بين الجنس وأسباب حدوث العين الكسولة . كان االستنتاج : 

األسباب شيوًعا للعين ال الكسولة في البيانات التي تم جمعهاإعتام عدسة العين والعالج المتأخر من أكثر  . 
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Abstract 

 A thin membrane called the conjunctiva lines the outside of the 

eyelids, covers the anterior surface of the eye (except the cornea), 

and is lubricated by the tears. This warm, moist habitat can provide 

a suitable environment for the growth of bacteria, viruses, and other 

organisms, all of which may cause conjunctivitis (inflammation of the 

conjunctiva).   

 

 We selected 150 cases of eye patients randomly (80) males and 

(70) females for detection of conjunctivitis according to the age from 

(20-90) years and cases. These cases are from Ibn Alhaitham 

Teaching Eye Hospital in Baghdad (91) patients, from Baghdad 

Medical city Hospital in Baghdad (37) patients, from Al-Kadhimiya 

Teaching Hospital in Baghdad (22) patients . 

We noticed from our study that the higher percentage of the allergic 

conjunctivitis was happened, percentage was 53.4%, because we 

studied 80 patient and lower percentage of viral conjunctivitis was 

13.3% from 20 patients. And percentage of bacterial conjunctivitis 

was 33.3% from 50 patients. 
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Introduction 
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                                        Chapter one 

                                     INTRODUCTION 

1-1 INTRODUCTION 

The conjunctiva is a loose connective tissue that covers the surface 

of the eyeball (bulbar conjunctiva) and reflects back upon itself to 

form the inner layer of the eyelid (palpebral conjunctiva). This tissue 

firmly adheres to the sclera at the limbus, where it meets the cornea. 

The accessory lacrimal glands (Krause and Wolfring), along with 

goblet cells, are contained within the conjunctiva and are 

responsible for keeping the eye lubricated1 by producing mucus and 

tears, although a smaller volume of tears than the lacrimal gland it 

also contributes to immune surveillance and helps to prevent the 

entrance of microbes into the eye  Conjunctivitis refers to any 

inflammatory condition of the membrane that lines the eyelids and 

covers the exposed surface of the sclera. It is the most common 

cause of “red eye.” The aetiology can usually be determined by a 

careful history and an ocular examination, but microbiological 

investigation may be necessary to establish the diagnosis or to 

guide therapy2 . The prevalence of conjunctivitis varies according to 
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the underlying cause, which may be influenced by the patient’s age, 

as well as the season of the year. Viral conjunctivitis is the most 

common cause of infectious conjunctivitis3 . Bacterial conjunctivitis 

is the second most common cause and is responsible for the 

majority of cases in children. Allergic conjunctivitis is the most 

frequent cause, and is observed more frequently in spring and 

summer. Conjunctivitis can be divided into infectious and non-

infectious causes. Viruses and bacteria are the most common 

infectious cause2. Non-infectious conjunctivitis includes allergic, 

toxic and cicatricial conjunctivitis, as well as inflammation secondary 

to immune-mediated diseases and neoplastic processes. The 

disease can also be classified into acute, hyperacute, and chronic 

according to the mode of onset and the severity of the clinical 

response4 . Furthermore, it can be either primary or secondary to 

systemic diseases such as gonorrhea, chlamydia, graft-vs-host 

disease, and Reiter syndrome, in which case systemic treatment is 

warranted2. Neisseria infection should be suspected when severe, 

bilateral, purulent conjunctivitis is present in a sexually active adult 

or in a neonate three to five days postpartum4. Conjunctivitis caused 

by Chlamydia trachomatis or Neisseria gonorrhoeae requires 

aggressive antibiotic therapy, but conjunctivitis due to other bacteria 

is usually self-limiting5 . For diagnosis and detection of conjunctivitis 
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caused by Chlamydia trachomatis, algorithms used for suspected 

viral conjunctivitis will be followed. Chronic conjunctivitis is usually 

associated with blepharitis, recurrent styes or meibomianitis . 

Treatment requires good eyelid hygiene and the application of 

topical antibiotics as determined by culture. Allergic conjunctivitis is 

distinguished by severe itching and allergen exposure. This 

condition is generally treated with topical antihistamines, mast-cell 

stabilizers or anti-inflammatory agents6 . Patients with viral 

conjunctivitis typically present with an acute red eye, watery 

discharge, conjunctival swelling, a tender preauricular node and in 

some cases, photophobia and a foreign-body sensation7 . 

Occasionally, patients also have subconjunctival hemorrhage. Both 

eyes may be affected simultaneously, or the second eye may 

become involved a few days after the first eye. Some patients have 

an associated upper respiratory tract infection8,9 .  
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1-2 Aims of study 

 1.to briefly discuss infective conjunctivitis, its subtypes and its 

treatment 

2. To determine the prevalence of conjunctivitis disease according 

with the age groups (20-90) of patients. 

3. This can make us obtain maximal benefit in treating the disease 

in its early stage and will minimize the percentage of infection due 

to the effect of the disease 

 

 

 



 

  

 

 

 

 

Chapter Two 
 

 

Review of Literature 
 

  

  



 

 

                                    Chapter two  

                               review of literatures  

2-1 Conjunctivitis 

Conjunctivitis is an inflammatory eye condition that involves the 

conjunctiva, a highly vascularized, thin and translucent membrane 

that covers the anterior portion of the sclera and the inside of the 

eyelids. It presents as a red or pink eye due to the dilation of the 

blood vessels that leads to hyperemia and oedema of the 

conjunctiva. This process typically is associated with some form of 

discharge. The most common causes of conjunctivitis are viruses, 

bacteria, allergens and irritants .  Infectious conjunctivitis is most 

often caused by viruses as opposed to bacteria. Furthermore, 

conjunctivitis can be classified into acute , hyperacute and chronic 

as well as primary and secondary to a systemic disease, e.g., 

chlamydia or gonorrhea10.  

 

  Figure (2- 1); Normal Conjunctival Anatomy 
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                          figure (2-2):  conjunctivitis eye 

 

  2-1-1 CAUSES 

▪ Viruses. Viruses are the most common cause of pink eyes. 

Coronaviruses, such as the common cold or COVID-19, are 

among the viruses that can cause pink eyes . 

 

▪ Bacteria. Common types of bacteria that cause bacterial 

conjunctivitis includes Staphylococcus aureus, Hemophilus 

influenzae, Streptococcus pneumonia and Pseudomonas 

Aeruginosa 

 

▪ Allergens including molds, pollen or other substances that 

cause allergies.  
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                 figure (2-3): common conjunctivitis causes  

    

    Other causes of conjunctivitis can include: 

 

➢  Irritating substances, such as shampoos, cosmetics, contact 

lenses, dirt, smoke and especially pool chlorine. 

➢  Chemical splashes and fumes 

➢   Fungal infections 

➢  Foreign objects in the eye, including dirt, sand or an eyelash 

➢   Wearing contact lenses too long 

➢  Blocked tear ducts 

➢  Sexually transmitted infections, which could be caused by a 

virus (herpes simplex) or bacteria (gonorrhea or chlamydia)11. 
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 2-1-2 Symptoms  

• red eyes   

• painful eyes   

• watery eyes 

• Increased tearing. 

• Thick yellow discharge that crusts over the eyelashes, 

especially after sleep (in conjunctivitis caused by 

bacteria). 

• Other discharge from the eye (green or white). 

• Gritty feeling in one or both eyes. 

• Itchy eyes (especially in pink eyes caused by allergies). 

• Burning eyes (especially in pink eyes caused by 

chemicals and irritants).  

• Blurred vision. 

• Increased sensitivity to light. 

• Swollen eyelids.12,13 

 2-1-3 SIGN  

o severe purulent discharge, marked chemosis, conjunctiva 

papillae. preauricular adenopathy, in gonococcal conjunctivitis 

o purulent discharge of moderate degree, conjunctiva papillae 

other bacterial conjunctivitis 
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o Mucus discharge. conjunctiva follicles, preauricular 

adenopathy Subconjunctival hemorrhage, conjunctiva 

pseudomembranes, subepithelial infiltrates (may be late sign) 

in viral conjunctivitis 

o Thick ropy discharge, large conjunctiva papillae under the 

upper lid   along the limbus, superior corneal-shield ulcer, 

limbal or palpebral raised white dots (Horner-Tanta’s dots) 

vernal/atopic conjunctivitis  

o Chemosis, conjunctival papillae, scant mucus discharge, mild 

edema and erythema of eyelids allergic conjunctivitis " 

  

   2-1-4 diagnosis 

Conjunctivitis can be diagnosed through a comprehensive eye 

examination. Testing, with special emphasis on the conjunctiva and 

surrounding tissues, may include: 

▪ Patient history to determine the symptoms, when the 

symptoms began, and whether any general health or 

environmental conditions are contributing to the 

problem. 

▪ Visual acuity measurements to determine whether 

vision has been affected. 

▪ Evaluation of the conjunctiva and external eye tissue 

using bright light and magnification. 
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▪ Evaluation of the inner structures of the eye to ensure 

that no other tissues are affected by the condition. 

▪ Supplemental testing, which may include taking cultures 

or smears of conjunctival tissue. This is particularly 

important in cases of chronic conjunctivitis or when the 

condition is not responding to treatment14 . 

 

 

 2-2 Allergic conjunctivitis 

 Allergic conjunctivitis is a common eye condition that affects more 

than 20% of the population. It is an allergic reaction of the outer 

lining of the eyeball (conjunctiva) to particles in the environment to 

which a person is allergic (allergens). Dust, pollen, animal dander, 

and sometimes, even medications are all possible allergens. When 

the eyes are exposed to these allergens, the eyes become red, 

watery, itchy or swollen. Although these symptoms can look like the 

signs of an infection, allergic conjunctivitis is not infectious or 

contagious15. 
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Figure (2- 4). Clinical signs of allergic conjunctivitis. (a) Chemosis, or swelling of the bulbar 

conjunctiva, evidenced in acute ocular allergy. Hyperemia and tearing are also appreciable. (b) 

Cobblestoning, or large papillae formation, which occurs in chronic forms of ocular allergy. (c) 

Trantas dots, or grayish nodules that form around the limbus, which occurs in chronic forms of 

ocular allergy. (d) Corneal ulceration, which can occur in advanced forms of chronic ocular 

allergy  

 

2-2-1 Allergic conjunctivitis comes in two main types: - 

a. Acute allergic conjunctivitis 

 This is a short-term condition that is more common during allergy 

season. The eyelids suddenly swell, itch, and burn. May also have 

a watery nose. 

b. chronic allergic conjunctivitis 
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 A less common condition called chronic allergic conjunctivitis can 

occur year-round. It is a milder response to allergens like food, dust, 

and animal dander. Common symptoms come and go but include 

burning and itching of the eyes and light sensitivity15 . 

 

 2-2-2 Causes allergic 

We experience allergic conjunctivitis when the body tries to defend 

itself against a perceived threat. the does this in reaction to things 

that trigger the release of histamine. The body produces this potent 

chemical to fight off foreign invaders. Some of the substances that 

cause this reaction are: 

o  household dust 

o pollen from trees and grass 

o mold spores 

o animal dander 

o chemical scents such as household detergents or 

perfume16 . 
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2-2-3 Symptoms of allergic conjunctivitis 

• Red or pink eyes: The eyes become irritated as the 

capillaries, or small blood vessels, widen in the 

conjunctiva. 

• Pain: This may affect one or both eyes. If a person has 

painful, red eyes, is sensitive to light, and their vision is 

affected, they should see a doctor at once. 

• Itchiness: As the eyes are irritated, they may itch. 

Rubbing can make the itchiness worse. 

• Swollen eyelids: The eyelids may puff up when the 

conjunctiva becomes inflamed, or if the person has been 

rubbing them a lot. 

• Soreness: The inflammation may make the whole area 

feel sore and tender. Some people say the soreness 

feels like burning17. 

 

2-2-4 Diagnosis 

The doctor will examine the eyes and review allergy history. 

Redness in the white of the eye and small bumps inside your eyelids 

are visible signs of conjunctivitis. The doctor may also order one of 

the following tests. 
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An allergy skin test exposes the skin to specific allergens and allows 

the doctor to examine the body’s reaction, which may include 

swelling and redness. A blood test may be recommended to see if 

your body is producing proteins, or antibodies, to protect itself 

against specific allergens like mold or dust. a scraping of your 

conjunctival tissue may be taken to examine your white blood cells. 

Eosinophils are white blood cells that become activated when you 

have allergies18. 

 2-2-5 Treatment: 

To minimize the exposure for allergens: 

• closing the windows when the pollen count is high 

• keeping the home dust-free 

• an indoor air purifier 

• avoid exposure to harsh chemicals, dyes, and perfumes 

 In more troublesome cases, will should need to see a doctor who 

might recommend the following options: 

an oral or over-the-counter antihistamine to reduce or block 

histamine release 

anti-inflammatory or anti-inflammation eye drops 

eye drops to shrink congested blood vessels 

steroid eye drops15 
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 2-3Bacterial conjunctivitis 

Bacterial conjunctivitis is characterized by swelling of the lid, a 

yellowish discharge, sometimes a scratchy feeling in the eye, and 

itching and mattering of the lids, especially in the mornings upon 

awakening. The conjunctiva is red and sometimes thickened. Often 

both eyes are involved. The bacteria most commonly at fault are the 

Staphylococcus, the Streptococcus and Haemophilus in uenzae. 

 

               figure(2-5); Bacterial conjunctivitis causes redness , mucuspurulent 

discharge and edema. 
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2-3-1 Type of bacterial conjunctivitis 

Bacterial conjunctivitis can be broadly split into three major 

categories; hyperacute bacterial conjunctivitis, acute conjunctivitis 

and chronic conjunctivitis. 

 

a. Hyperacute bacterial conjunctivitis is commonly seen in 

patients acted with N. Gonorrhea. The onset is often rapid with 

an exaggerated form of conjunctival injection, chemosis and 

copious purulent discharge. Prompt treatment is essential to 

prevent complications. 24 Common Eye Infections 

 

b. Acute bacterial conjunctivitis is the most commonly seen 

bacterial conjunctivitis and often presents with a typical 

presentation, time course and prognosis. In a study done by 

Weiss et al, the most common pathogens in acute bacterial 

conjunctivitis were Staphylococcus aureus, Haemophilus 

influenzae, streptococcus pneumoniae, and Moraxella 

catarrhalis, whereas in an older study done by Gigilotti et al, 

Chlamydia trachomatis was also commonly found in infected 

patients 19,20 
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c. Chronic bacterial conjunctivitis, i.e., red eye with purulent 

discharge persisting for longer than a few weeks, is generally 

caused by Chlamydia trachomatis or is associated with a 

nidus for infection such as in dacryocystitis21 

  

2-3-2 Signs and symptoms 

  Although the symptoms of bacterial conjunctivitis are varied and 

quite vast, there are a number of key symptoms which differentiate 

it from other eye infections. Thick purulent discharge is seen as the 

major symptom that effects sufferers of bacterial conjunctivitis, 

compared to the watery discharge seen in viral conjunctivitis. This 

leads to ‘glue eye’ which is often the term used to describe difficulty 

opening the eye due to thick sticky secretions. A study done in 2004 

in the Netherlands confirmed that ‘early morning glue eye’ was a 

positive predictor of bacterial conjunctivitis amongst 184 patients 

presenting with ‘glue eye’, itch or a past history of conjunctivitis22 



 

 
18 

 

 

                 figure (2-6): Mucopurulent discharge seen in bacterial conjunctivitis 

 

Other symptoms which are commonly seen in bacterial 

conjunctivitis is a ‘foreign body’ sensation, injection of the 

conjunctiva, chemosis (conjunctival oedema), itching, erythema of 

the eyelid skin and some patients also experience a slight burning 

or stinging sensation. In studies done by Carr et al and Wall et al 

almost all patients presented with injection of the conjunctiva, up to 

90% of patients with bacterial conjunctivitis presented with itching 

and a foreign body sensation and up to 50% of patients presented 

with a burning or stinging sensation23,24 . Erythema of the eyelid was 

seen in 85% of patients. 
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figure (2-7): Injection of the conjunctiva and chemosis are two common symptoms of 

bacterial conjunctivitis 

 

2-3-3Complications of bacterial conjunctivitis 

 Bacterial keratitis is a well-known but rare complication of bacterial 

conjunctivitis 25. People at particularly high risk of developing 

keratitis often have corneal epithelial defects or disease and 

patients who have particularly dry eyes are seen to be at an 

increased risk. 

2-3-4 Treatment 

 any cases of bacterial conjunctivitis resolve spontaneously within 

5–14 days. Antibiotics may shorten the course if given before day 6. 

Chloramphenicol 0.5% eye drops or framycetin 0.5% eye drops can 

be used. Complete the course, then throw out the used bottle. 
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Warning: chloramphenicol and framycetin can cause severe contact 

allergic dermatitis. 

Gonorrhoea and chlamydia require systemic antibiotic treatment. 

Hyperacute bacterial conjunctivitis requires hospitalisation for 

systemic and topical therapy. 

Keratitis and perforation can occur. 

Topical or systemic glucocorticoids are sometimes used under 

special sit advice. Warning: glucocorticoids can cause sight-

threatening complications, including corneal scarring and 

perforation, cataracts and glaucoma, when used inappropriately. 

Patients should be educated about hygiene measures to reduce the 

spread of the infection26 . 
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 2-4 Viral conjunctivitis 

The viruses that most commonly cause conjunctivitis typically 

produce an acute unilateral follicular conjunctivitis with discharge, 

followed by involvement of the second eye within 2 to 10 days. 

Pseudo membrane or true membrane formation and corneal 

epithelial changes. People can get pink eyes on their own by getting 

“a cold” in their eye, or they can catch it from someone else. And it 

is most common from small children. Pink eye usually produces a 

watery discharge that lasts from one to two-week, pink eye is 

REALLY contagious. 

  

                  figure (2-8): viral conjunctivitis sign  
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2-4-1 causes of viral conjunctivitis:  

• Enteroviruses 

• Herpes simplex virus, the cold sore virus, which usually 

affects only one eye 

• Herpes zoster ophthalmicus, associated with shingles 

• Molluscum contagiosum, also known as water warts 

• Measles 

• Mumps 

• Rubella, also known as German measles 

• Infectious mononucleosis 

• HIV27,28 

 

Conjunctivitis caused by some of the above, such as herpes simplex 

and herpes zoster, can be severe, and a person may need to be 

referred for specialist treatment to prevent complications 

  

 

 

 



 

 
23 

 

 2-4-2Classification of viral conjunctivitis:    

❖ Adenovirus conjunctivitis 

❖ Herpes simplex conjunctivitis 

❖ Herpes zooster conjunctivitis 

❖ Poxvirus conjunctivitis 

❖ Myxovirus conjunctivitis 

❖ Paramyxo virus conjunctivitis 

❖ Arbor virus conjunctivitis 

❖ Molluscum contagum29 

  

2-4-3 Symptoms and Signs  

After an incubation period of about 5 to 12 days, conjunctival 

hyperemia, watery discharge, and ocular irritation usually begin in 

one eye and spread rapidly to the other. 

Follicles may be present on the palpebral conjunctiva, a preauricular 

lymph node is often enlarged and painful. 
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Many patients have had contact with someone with conjunctivitis, a 

recent upper respiratory infection, or both. 

In severe adenoviral conjunctivitis, patients may have photophobia 

and foreign body sensation due to corneal involvement. Chemosis 

may be present. Pseudomembranes of fibrin and inflammatory cells 

on the tarsal conjunctiva, focal corneal inflammation, or both may 

blur vision. 

Corneal opacities occasionally result in decreased vision and 

significant halos and starbursts30. 

  

2-4-5 Diagnosis 

Diagnosis of conjunctivitis and differentiation between bacterial, 

viral, and noninfectious conjunctivitis are usually clinical; special 

tissue cultures are necessary for growth of the virus but are rarely 

indicated. 

Nucleic acid amplification tests (NAAT) and other rapid, office-

based immunodiagnostic tests, can be useful especially when the 

inflammation is severe and other diagnoses (e.g., orbital cellulitis) 

must be ruled out. 
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Features that may help differentiate between viral and bacterial 

conjunctivitis can include purulence of ocular discharge, presence 

of preauricular lymphadenopathy, and, in epidemic 

keratoconjunctivitis, chemosis. 

Patients with photophobia are stained with fluorescein and 

examined with a slit lamp. Epidemic keratoconjunctivitis may cause 

punctate corneal staining31. 

 2-4-6 Treatment 

 Viral conjunctivitis is a self-limited process. The clinical course of 

the systemic form of viral conjunctivitis parallels that of the common 

cold. Symptoms often worsen for 3–5 days, with gradual resolution 

over 1–2 weeks. 

 

Symptomatic treatments include: 

• Cold compresses several times per day 

• Lubricant eye drops 

• Topical vasoconstrictors (e.g., phenylephrine 0.12% drops) 

• Systemic analgesics for pain relief 

Herpes infections are treated with topical and 

systemic acyclovir and other antiviral agents. Molluscum 

contagiosum is treated by physical removal of the skin papule/s. 
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Severe cases may require hospitalisation for systemic and topical 

treatments. 

Patients should be educated about hygiene measures to reduce the 

spread of the infection. 

• Wash hands often 

• Avoid touching or rubbing eyes 

• Wash discharge from around the eyes using a fresh cotton ball 

or tissue 

• Discard used make-up, contact lens solution and used 

disposable contact lenses 

• Wash bed linen and towels in hot water and detergent 

• Avoid sharing cosmetics, bed linen, towels and clothing 

• Avoid swimming in a public swimming pool32 
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Chapter three 

Patients and methods 

 

3-1 Patients and methods 

1_The study was conducted at Ibn Al-Haitham teaching eye 

hospital, Al-Kadhimiya teaching hospital, and Medical city hospital. 

2_The number of patients is collected 150 cases males (80) and 

females (70) and the age patient are (20-90) year. 

3_The examination of patient was performed by consultant for eye 

disease. 

4_The device that used for examination were Slit-lamp and 

Ophthalmoscope. 

5_Examination for diagnosis the Bacterial conjunctivitis, viral 

conjunctivitis and Allergic conjunctivitis of patients. 

6_the whole data obtained was tabulated and statistical analysis 

applied to test its significant results. 
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Table (3-1) distribution of patents included in this study. 

 
Type of conjunctivitis 

 
Gender 

 
AGE 

 
NO. 

Allergic Female 20 1 

Bacterial Male 52 2 

Allergic Male 31 3 

Allergic Female 30 4 

Bacterial Female 20 5 

Viral Female 48 6 

Bacterial Male 57 7 

Allergic Male 55 8 

Bacterial Female 25 9 

Allergic Male 25 10 

Allergic Female 52 11 

Viral Female 27 12 

Allergic Female 68 13 

Allergic Male 26 14 

Bacterial Male 68 15 

Viral Male 60 16 

Allergic Female 30 17 

Bacterial Male 66 18 

Viral Female 20 19 

Allergic Female 23 20 

Allergic Female 61 21 

Allergic Male 65 22 

Bacterial Male 35 23 

Allergic Female 23 24 

Viral Female 29 25 

Viral Female 37 26 

Bacterial Male 35 27 

Allergic Female 60 28 

Bacterial Female 29 29 

Bacterial Female 22 30 

Viral Male 25 31 

Bacterial Female 51 32 

Allergic Male 33 33 

Allergic Male 37 34 

Allergic Male 80 35 
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Bacterial Male 20 36 

Bacterial Male 73 37 

Bacterial Female 20 38 

Bacterial Female 80 39 

Allergic Male 42 40 

Allergic Male 31 41 

Bacterial Male 26 42 

Allergic Female 59 43 

Allergic Female 28 44 

Allergic Female 37 45 

Allergic Male 32 46 

Allergic Female 40 47 

Bacterial Male 63 48 

Bacterial Female 25 49 

Allergic Male 29 50 

Allergic Male 36 51 

Viral Female 29 52 

Allergic Female 30 53 

Allergic Female 42 54 

Bacterial Female 32 55 

Allergic Male 26 56 

Bacterial Female 34 57 

Bacterial Female 39 58 

Allergic Male 35 59 

Allergic Male 56 60 

Allergic Female 21 61 

Bacterial Male 30 62 

Viral Female 77 63 

Viral Female 52 64 

Allergic Male 85 65 

Allergic Female 39 66 

Bacterial Female 46 67 

Allergic Male 50 68 

Allergic Female 33 69 

Allergic Male 68 70 

Bacterial Female 42 71 

Allergic Male 73 72 

Viral Male 20 73 

Allergic Female 35 74 

Bacterial Female 44 75 

Bacterial Male 69 76 
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Allergic Female 31 77 

Bacterial Female 63 78 

Bacterial Female 27 79 

Allergic Male 38 80 

Allergic Male 50 81 

Allergic Male 22 82 

Allergic Female 46 83 

Viral Female 25 84 

Allergic Male 44 85 

Allergic Female 45 86 

Allergic Male 23 87 

Bacterial Male 66 88 

Allergic Female 53 89 

Allergic Female 27 90 

Allergic Female 75 91 

Allergic Male 51 92 

Viral Male 33 93 

Bacterial Female 76 94 

Allergic Male 50 95 

Bacterial Male 21 96 

Bacterial Male 37 97 

Allergic Female 59 98 

Bacterial Female 46 99 

Allergic Male 44 100 

Allergic Male 59 101 

Viral Female 35 102 

Viral Male 75 103 

Bacterial Male 38 104 

Bacterial Male 47 105 

Allergic Male 60 106 

Allergic Male 75 107 

Allergic Male 23 108 

Bacterial Male 40 109 

Bacterial Female 56 110 

Allergic Male 22 111 

Allergic Male 37 112 

Allergic Female 20 113 

Bacterial Female 76 114 

Viral Male 50 115 

Allergic Female 33 116 

Allergic Male 51 117 
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Bacterial Male 56 118 

Bacterial Male 47 119 

Viral Female 33 120 

Bacterial Male 27 121 

Bacterial Female 30 122 

Bacterial Male 40 123 

Allergic Male 79 124 

Allergic Male 45 125 

Bacterial Female 21 126 

Allergic Female 41 127 

Allergic Male 61 128 

Allergic Male 43 129 

Bacterial Female 63 130 

Viral Female 49 131 

Allergic Male 44 132 

Viral Male 30 133 

Allergic Male 60 134 

Bacterial Female 36 135 

Bacterial Female 38 136 

Allergic Female 81 137 

Allergic Male 74 138 

Allergic Female 54 139 

Bacterial Female 57 140 

Viral Male 41 141 

Allergic Male 44 142 

Allergic Male 87 143 

Allergic Female 66 144 

Bacterial Male 20 145 

Allergic Female 73 146 

Allergic Female 43 147 

Allergic Female 65 148 

Viral Male 40 149 

Allergic Male 43 150 
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Chapter four 

RUSELT AND DISCUSSION 

 

1.In the present study, we notice increasing the percentage of 

conjunctivitis occurs in age of (20-29) year (26.6 %), age of (30-39) 

year (25.2%) and in female more than male . 

In addition, we notice decreasing the percentage of conjunctivitis 

occur in age of (81-90). Years (2.5 %) as showed in (table 4-1) 

(figure 4-1). 

 

Table (4-1) shows Relation between Age and Gender 

 

Percentage 

NO. of 

Patients 

Gender  

AGE Female Male 

26.6% 35 18 17 20-29 

25.2% 34 17 17 30-39 

12.5% 25 12 13 40-49 

15.8% 21 9 13 50-59 

10.8% 19 7 11 60-69 

6.6% 11 5 6 70-79 

2.5% 5 2 3 80-90 

100% 150 70 80 Total 
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Figure (4-1): Distribution of conjunctivitis cases between male and 

female in different age.

20-29 30-39 40-49 50-59 60-69 70-79 80-90

Male 17 17 13 12 11 6 3

Female 18 17 12 9 7 5 2

Male Female
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2.Table (4-2) we notice the illustrated that allergic conjunctivitis 

percentage increasing in age of (30-39) years (22.5%) too. Also, 

we notice decreasing percentage in age of (81-90) year (5% (

 

Table (4-2) shows relation between the gender percentages of allergic 

conjunctivitis according to the age group.

 

 

 

 

 

 

 

 
Percentage 

N0. of 
Patients 

GENDER  
Age 

Female Male 

 
18.75% 

 
15 

 
6 

 
9 

 
20-29 

 
22.5% 

 
18 

 
8 

 
10 

 
30-39 

 
17.5% 

 
14 

 
6 

 
8 

 
40-49 

 
16.25% 

 
13 

 
5 

 
8 

 
50-59 

 
12.5% 

 
10 

 
5 

 
5 

 
60-69 

 
7.5% 

 
6 

 
2 

 
4 

 
70-79 

 
5% 

 
4 

 
1 

 
3 

 
80-90 

 
100% 

 
80 

 
33 

 
47 

 
Total 



 

 
35 

 

 

 

 

 

 

 

 

Figure (4-2): Distribution of allergic conjunctivitis according to the age 

group. 

 

 

 

 

 

 

20-29 30-39 40-49 50-59 60-69 70-79 80-90

Male 9 10 8 8 5 4 3

Female 6 8 6 5 5 2 1
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3.In the study we notice that bacterial conjunctivitis is higher in age 

(20- 29) year (26 %) and lower in age (80-90) year (2 %) the rate of 

injuries is equal for males and females (25 males) (25 females) as 

showed that in (table 4-3) (figure 4-3). 

 

Table (4-3) shows relation between the gender percentage of Bacterial 

conjunctivitis according to the age group. 

 

 

 

 

 

 

 
percentage 

N0. of 
Patients 

GENDER  
Age 

Female Male 

 
26% 

 
13 

 
7 

 
6 

 
20-29 

 
22% 

 
11 

 
6 

 
5 

 
30-39 

 
16% 

 
8 

 
4 

 
4 

 
40-49 

 
14% 

 
7 

 
3 

 
4 

 
50-59 

 
14% 

 
7 

 
2 

 
5 

 
60-69 

 
4% 

 
3 

 
2 

 
1 

 
70-79 

 
2% 

 
1 

 
1 

 
0 

 
80-90 

 
100% 

 
50 

 
25 

 
25 

 
Total 



 

 
37 

 

 

 

 

 

 

Figure (4-3): Distribution of bacterial conjunctivitis according to the age 

group . 
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Table (4-4) shows relation between the gender percentage of Viral 

conjunctivitis according to the age group 

 

 

Figure (4-4): Distribution of viral conjunctivitis according to the age 

group . 
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percentage 

N0. of 
patients 

GENDER  
Age 

Female Male 

 
35% 

 
7 

 
5 

 
2 

 
20-29 

 
25% 

 
5 

 
3 

 
2 

 
30-39 

 
15% 

 
3 

 
2 

 
1 

 
40-49 

 
10% 

 
2 

 
1 

 
1 

 
50-59 

 
5% 

 
1 

 
0 

 
1 

 
60-69 

 
10% 

 
2 

 
1 

 
1 

 
70-79 

 
0% 

 
0 

 
0 

 
0 

 
80-90 

 
100% 

 
20 

 
12 

 
8 

 
Total 



 

 
39 

 

4.The frequency in allergic conjunctivitis is higher percentage 

(53.4%) than that of bacterial conjunctivitis (33.3 %) and viral 

conjunctivitis (13.3) and this indicate the allergic is more 

common causes than of bacterial one (table 4-5). 

 

Table (4-5) shows comparison between bacterial, allergic and viral  

conjunctivitis according to the percentage. 

 

 
Percentage 

 

NO. of patients 
 

Causes 

 
53.4% 

 
80 

 

Allergic 

 
33.3% 

 
50 

 

Bacterial 

 
13.3% 

 
20 

 

Viral 

100% 150 Total 

 

 

Figure (4-5): Distribution of conjunctivitis type according to the age 

group .
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Figure (4-6): Distribution of conjunctivitis type  

 

 

5.In the (table 4-1) and (table4-6) we notice frequency of gender 

in male (80) patients’ higher percentage (53.4 %) and in female 

(70) patient is lower percentage (46.6   % ) . 

 

Table (4-6) shows Relation between Gender 
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Chapter Five 

 

   Conclusions and     

Recommendation 

 



 

 

 

                                                    Chapter five  

                                Conclusion and Recommendations 

 

 

5-1 Conclusion   
 

The study is concluded the following points , 

1. Significant relationship between gender (male or female) and 

the type of infection (allergic or bacterial or viral). 

2. As the age increase the percentage of infection (bacterial and 

allergic) decrease . 

3. The frequency of inflammation is higher in male than that of 

female table (4-6). 

4. The frequency of infection is higher in female than that of male 

on age (20-39) years (table 4-1). 

5. The frequency of allergic is higher than that of bacterial or viral 

in table (4-5). 
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5-2 Recommendations 

 

• We are recommended to study more cases for bacterial, viral 

and allergic conjunctivitis . 

• Diagnosis of conjunctivitis should be based on accurate 

Examination that need checking well the causes of infection 

other than bacterial and allergic . 

• Frequent study the conjunctiva infection and recommend early 

treated to prevent separate of infection to other eye structures.
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 الخالصة

ن  ي من الجفون، ويغطي السطح األمامي للعي  يبطن غشاء رقيق يسىم الملتحمة الجزء الخارج 

ئ الرطب بيئة   )باستثناء القرنية(، ويتم تشحيمه بالدموع. يمكن أن يوفر هذا الموطن الدافن

وسات والكائنات الحية األخرى، وكلها قد تسبب التهاب الملتحمة  يا والفي  مناسبة لنمو البكتي 

  ب الملتحمة(. )التها

 

ي )  150قمنا باختيار 
( اناث للكشف عن 70( ذكر و ) 80حالة لمرضن العيون بشكل عشوائئ

( سنة والحالة. هذه الحاالت من مستشفن ابن 90-20التهاب الملتحمة حسب العمر من ) 

ي بغداد ) 
ي بغداد ) 91الهيثم التعليىمي للعيون فن

(  37( مريضا، من مستشفن مدينة الطب فن

ي بغداد ) 
 ( مريضا. 22مريضا، من مستشفن الكاظمية فن

، كانت النسبة   ٪،  53.4الحظنا من دراستنا حدوث أعىل نسبة من التهاب الملتحمة التحسسي

درسنا   وسي    80ألننا  الفي  الملتحمة  التهاب  من  األقل  النسبة  وكانت   
ً
من  13.3مريضا  ٪20  

. وكانت نسبة التهاب الملتحمة الجرثومي 
ً
  50٪ من 33.3مريضا

ً
   .مريضا
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العظیمصدق هللا
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اإلھداء

هذا البحث إهداء إلى …

كلية دجلة الجامعة .. قسم تقنيات البصريات

وإلى الدكتور أحسان محسن  المحترم

رئيس قسم تقنيات البصريات

وإلى األستاذ المساعد.. زيدون طارق المحترم

وإلى التدريسيين االفاضل المحترمون

والى جميع زمالئي وزميالتي
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الشكر والتقدیر

محمد بن عبد هللا ، وعلى آلهالحمدلله رب العالمين ، والصالة والسالم على سيد المرسلين

وصحبه أجمعين.

الىأما بعد .. فال يسعني إال أن أتوجه بالشكر والتقدير

في تقديم مشروعيالدكتور أحسان محسن   المحترم لجهوده الفاضلة ومساهمته

وإلى األستاذ المساعد الفاضل  زيدون طارق المحترم

على جهده ووقته لمساهمته في إنجاز هذا البحث

ومن ال تقدر  بثمن أمي الغالية

ومن ال يكرره الزمن أبي العزيز

وإلى زمالئي وزميالتي المشاركون في هذا البحث
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ABSTRACT

The aim of the research is to know the changes that occur as a result of the use
of contact lenses and what affects positively or negatively on the user's eyes,
as it was found that young age groups, whose ages ranged from 18 years to 25
years, are the most common in the use of contact lenses.

And the category of females was the most frequent use of contact lenses then
males.

it was found that the daily use of contact lenses is the least common than their
occasional use or the time of need.

It was also found that the users of medical contact lenses are the most used then
twice the rate of users of cosmetic contact lenses in order to avoid wearing
glasses,
as contact lenses were preferred over glasses and the hours of use were Contact
lenses exceed 3 hours a day,
at a rate of 6-8 hours, and it was necessary to replace the contact lens more than
twice a year to maintain the flexibility of the lens for people who have used
contact lenses for more than a year and in the end it is necessary to mention the
damages of contact lenses and the negative consequences as many of contact
lens wearers suffered from temporary or persistent redness while wearing
contact lenses,
While some suffer, the other one from tearing and itching through the use of
contact lenses, and there are several other reasons that differ from one person to
another.
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Chapter ONE

INTRODUCTION
Contact lenses, or simply contacts, are thin lenses placed directly on
the surface of the eyes. Contact lenses are ocular prosthetic devices
used by over 150 million people worldwide,and they can be worn to
correct vision or for cosmetic or therapeutic reasons.In 2010, the
worldwide market for contact lenses was estimated at $6.1 billion, while
the US soft lens market was estimated at $2.1 billion.Multiple analysts
estimated that the global market for contact lenses would reach $11.7
billion by 2015.As of 2010, the average age of contact lens wearers
globally was 31 years old, and two-thirds of wearers were female

People choose to wear contact lenses for many reasons
Aesthetics and cosmetics are the main motivating factors for people who
want to avoid wearing glasses or to change the appearance of their
eyes.[6] Others wear contact lenses for functional or optical reasons.
When compared with spectacles, contact lenses typically provide better
peripheral vision, and do not collect moisture (from rain, snow,
condensation, etc.) or perspiration. This can make them preferable for
sports and other outdoor activities. Contact lens wearers can also wear
sunglasses, goggles, or other eyewear of their choice without having to
fit them with prescription

lenses or worry about compatibility with glasses. Additionally, there are
conditions such as keratoconus and aniseikonia that are typically
corrected better with contact lenses than with glasses.[1

Origins and first functional prototypes
Artist's impression of da Vinci's method for neutralizing the refractive
power of the cornea
Leonardo da Vinci is frequently credited with introducing the idea of
contact lenses in his 1508 Codex of the eye, Manual D, wherein he
described a method of directly altering corneal power by either
submerging the head in a bowl of water or wearing a water-filled glass
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hemisphere over the eye. Neither idea was practically implementable in
da Vinci's time.He did not suggest his ideal tobe used for correcting
vision; he was more interested in exploring mechanisms of
accommodation
Descartes proposed a device for correcting vision consisting of a
liquid-filled glass tube capped with a lens. However, the idea was
impracticable, since the device was to be placed in direct contact with
the cornea and thus would have made blinking impossible.[citation
needed[
In 1801, Thomas Young fashioned a pair of basic contact lenses based
on Descartes' model. He used wax to affix water-filled lenses to his eyes,
neutralizing their refractive power, which he corrected with another pair
of lenses
However his device was not intended to correct refraction
errors.[citation needed[

Sir John Herschel, in a footnote to the 1845 edition of the Encyclopedia
Metropolitana, posed two ideas for the visual correction: the first "a
spherical capsule of glass filled with animal jelly" the second "a mould of
the cornea" that could be impressed on "some sort of transparent
medium
Though Herschel reportedly never tested these ideas, they were later
advanced by independent inventors, including Hungarian physician
Joseph Dallos, who perfected a method of making molds from living
eyes
This enabled the manufacture of lenses that, for the first time, conformed
to the actual shape of the eye.[citation needed[
In 1888, Adolf Gaston Eugen Fick was the first to successfully fit contact
lenses, which were made from blown glass

the cornea and floated on a dextrose solution. He experimented with
fitting the lenses initially on rabbits, then on himself, and lastly on a small
group of volunteers, publishing his work, "Contactbrille", in the March
1888 edition of Archiv für Augenheilkunde.citation needed] Large and
unwieldy, Fick's lens could be worn only for a couple of hours at a
time.citation needed] August Müller of Kiel, Germany, corrected his own
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severe myopia with a more convenient blown-glass scleral contact lens
of his own manufacture in 1888
The development of polymethyl methacrylate (PMMA) in the 1930s
paved the way for the manufacture of plastic scleral lenses. In 1936,
optometrist William Feinbloom introduced a hybrid lens composed of
glass and plastic,while in 1939, Hungarian optometrist Dr.István Györffy
produced the first fully plastic contact lens. The following year, German
optometrist Heinrich Wöhlk produced his own version of plastic lenses
based on experiments performed during the 1930

]2[

Corneal and rigid lenses
)1949–1960s(

In 1949, the first "corneal" lenses were developed. These were much
smaller than the original scleral lenses, as they sat only on the cornea
rather than across all of the visible ocular surface, and could be worn up
to 16 hours a day. PMMA corneal lenses became the first contact lenses
to have mass appeal through the 1960s, as lens designs became more
sophisticated with improving manufacturing technology.[citation needed]
On October 18, 1964, in a television studio in Washington, D.C., Lyndon
Baines Johnson became the first President in the history of the United
States to appear in public wearing contact lenses, under the supervision
of Dr. Alan Isen, who developed the first commercially viable soft-contact
lenses in the United States

Early corneal lenses of the 1950s and
The 1960s were relatively expensive and fragile, resulting in the
development of a market for contact lens insurance. Replacement Lens
Insurance, Inc. (now known as RLI Corp.) phased out its original flagship
product in 1994 after contact lenses became more affordable and easier
to replace

One major disadvantage of PMMA lenses is that they allow no oxygen to
get through to the conjunctiva and cornea, causing a number of adverse
and potentially serious clinical effects. By the end of the 1970s and
through the 1980s and 1990s, a range of oxygen-permeable but rigid
materials were developed to overcome this problem. Chemist Norman

10



Gaylord played a prominent role in the development of these new
oxygen-permeable contact lenses

Collectively, these polymers are referred to as rigid gas permeable or
RGP materials or lenses. Though all the above contact lens
types—sclerals, PMMAs and RGPs—could be correctly referred to as
"rigid" or "hard", the latter term is now used to the original PMMAs, which
are still occasionally

fitted and worn, whereas "rigid" is a generic term for all these lens
types; thus hard lenses (PMMAs) are a subset of rigid contact lenses.
Occasionally, the term "gas permeable" is used to describe RGPs, which
is somewhat misleading as soft contact lenses are also gas permeable
in that they allow oxygen to get through to the ocular surface
Wichterle (pictured) and Drahoslav Lím introduced modern soft hydrogel
lenses in 1959
The principal breakthrough in soft lenses was made by Czech chemists
Otto Wichterle and Drahoslav Lím, who published their work "Hydrophilic
gels for biological use" in the journal Nature in 1959

In 1965, National Patent Development
Corporation (NPDC) bought the American rights to produce the lenses
and then sublicensed the rights to Bausch & Lomb, which started to
manufacture them in the United States

The Czech scientists' work led to the launch of the first soft (hydrogel)
contact lenses in some countries in the 1960s and the first approval of
the Soflens material by the US Food and Drug Administration (FDA) in
1971.

These soft lenses were soon prescribed more often than rigid ones, due
to the immediate and much greater comfort (rigid lenses require a period
of adaptation before full comfort is achieved). Polymers from which soft
lenses are manufactured improved over the next 25 years, primarily in
terms of increasing oxygen permeability, by varying the ingredients. In
1972, British optometrist Rishi Agarwal was the first to suggest
disposable soft contact lenses
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In 1998, the first silicone hydrogel
contact lenses were released by Ciba Vision in Mexico. These new
materials encapsulated the benefits of silicone which has extremely high
oxygen permeability—with the comfort and clinical performance of the
conventional hydrogels that had been used for the previous 30 years.
These contact lenses were initially advocated primarily for extended
(overnight) wear, although more recently, daily (no overnight) wear
silicone hydrogels
have been launched

In a slightly modified molecule, a polar group is added without changing
the structure of the silicone hydrogel. This is referred to as the Tanaka
monomer because it was invented and patented by Kyoichi Tanaka of
Menicon Co. of Japan in 1979. Second-generation silicone hydrogels,
such as galyfilcon A (Acuvue Advance, Vistakon) and senofilcon A
(Acuvue Oasys, Vistakon), use the Tanaka monomer. Vistakon improved
the Tanaka monomer even further and added other molecules, which
serve as an
internal wetting agent

Comfilcon A (Biofinity, CooperVision) was the first third-generation
polymer. Its patent claims that the material uses two siloxy macromers of
different sizes that, when used in combination, produce very high oxygen
permeability (for a given water content). Enfilcon A (Avaira,
CooperVision) is another third-generation material that is naturally
wettable; its water content is 46%

Types of contact lenses
Contact lenses are classified in many different ways: by their primary
function, material, wear schedule (how long a lens can be worn), and
replacement schedule (how long before a lens needs to be discarded(
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Function
Correction of refractive error
Corrective contact lenses are designed to improve vision, most
commonly by correcting refractive error
This is done by directly focusing light so it enters the eye with the proper
power for clear vision
A spherical contact lens bends light evenly in every direction
(horizontally, vertically, etc.). They are typically used
to correct myopia and hypermetropia

There are two ways that contact lenses can correct astigmatism

One way is with toric soft lenses that work essentially the same way as
eyeglasses with cylindrical correction; a toric lens has a different
focusing power horizontally than vertically, and as a result can correct for
astigmatism. Another way is by using a rigid gas permeable lens; since
most astigmatism is caused by the shape of the cornea, rigid lenses can
improve vision because the front surface of the optical system is the
perfectly spherical lens

Both approaches have advantages and drawbacks. Toric lenses must
have the proper orientation to correct for astigmatism, so such lenses
must have additional design characteristics to prevent them from rotating
out of alignment. This can be done by weighting the bottom of the lens or
by using other physical characteristics to rotate the lens back into
position, but these mechanisms rarely work perfectly, so some
misalignment is common and results in somewhat imperfect correction,
and blurring of sight after blinking rotates the lens. Toric soft lenses have
all the advantages of soft lenses in general, which are low initial cost,
ease of fitting, and minimal adjustment period. Rigid gas permeable
lenses usually provide superior optical correction, but have become less
popular relative to soft lenses due to higher initial costs, longer initial
adjustment period, and more involved fitting

]3[
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Correction of presbyopia
1Correction of presbyopia (a need for a reading prescription different

from the prescription needed for distance) presents an additional
challenge in the fitting of contact lenses. Two main strategies exist:
multifocal lenses and monovision CNN

Multifocal contact lenses (e.g. bifocals or progressives) are comparable
to spectacles with bifocals or progressive lenses because they have
multiple focal points. Multifocal contact lenses are typically designed for
constant viewing through the center of the lens, but some designs do
incorporate a shift in lens position to view through the reading power
similar to bifocal glasses

Monovision is the use of single-vision lenses (one focal point per lens)
to focus an eye (typically the dominant one) for distance vision and the
other for near work

The brain then learns to use this setup to see clearly at all distances. A
technique called modified monovision uses multifocal lenses and also
specializes one eye for distance and the other for near, thus gaining the
benefits of both systems. Care is advised for persons with a previous
history of strabismus and those with significant phorias, who are at risk
of eye misalignment under monovision
Studies have shown no adverse effect to driving performance in adapted
monovision contact lens wearers
Alternatively, a person may simply wear reading glasses over their
distance contact lenses

]4[

Other types of vision correction
For those with certain color deficiencies, a red-tinted "X-Chrom" contact
lens may be used. Although such a lens does not restore normal color
vision, it allows some color-blind people to distinguish colors
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better.Red-filtering contact lenses can also be an option for extreme light
sensitivity in some visual deficiencies
such as achromatopsia

ChromaGen contact lenses have been
used and shown to have some limitations with vision at night although
other than producing significant improvements in color vision.
An earlier study showed very significant improvements in color vision
and patient satisfaction

Later work that used these ChromaGen lenses with people with dyslexia
in a randomised, double-blind, placebo controlled trial showed highly
significant[clarification needed improvements in reading ability over
reading without the lenses

This system has been granted FDA approval for use in the United
States.[citation needed[
Magnification is another area being researched for future contact lens
applications

Embedding of telescopic lenses and electronic components suggests
that future used of contact lenses may become extremely diverse.

Cosmetic contact lenses
Woman wearing a cosmetic type of contact lens; enlarged detail shows
the grain produced during the manufacturing process. Curving of the
lines of printed dots suggests these lenses were manufactured by
printing onto a flat sheet then shaping it

A cosmetic contact lens is designed to change the appearance of the
eye. These lenses may also correct refractive error. Although many
brands of contact lenses are lightly tinted to make them easier to handle,
cosmetic lenses worn to change eye color are far less common,
accounting for only 3% of contact lens fits in 2004.

]5[
In the United States, the FDA labels non-corrective cosmetic contact
lenses as decorative contact lenses. Like any contact lens, cosmetic
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lenses carry risks of mild to serious complications, including ocular
redness, irritation and infection

Due to their medical nature, colored contact lenses, similar to regular
ones, are illegal to purchase in the United States without a valid
prescription. Those with perfect vision can buy color contacts for
cosmetic reasons, but they still need their eyes to be measured for a
"plano" prescription, meaning one with zero vision correction. This is for
safety reasons so the lenses will fit the eye without causing irritation or
redness

Some colored contact lenses completely cover the iris, thus dramatically
changing eye colour. Other colored contact lenses merely tint the iris,
highlighting its natural colour

A new trend in Japan, South Korea and China is the circle contact lens,
which extends the appearance of the iris onto the sclera by having a
dark tinted area all around. The result is an appearance of a bigger,
wider iris, a look reminiscent of dolls' eyes

One of the drawbacks of cosmetic lenses is not knowing how they will
look before physically trying them on. This has led to an industry where
lens retailers are heavily influenced by digital fashion technology,
specifically the Virtual Dressing Room technology. This technology offers
users the option to upload a photo so they can virtually try on different
lenses and experience how they will look before committing to a
purchase

Cosmetic lenses can have more direct medical applications. For
example, some contact lenses can restore the appearance and, to some
extent the function, of a damaged or missing iris

]6[

Therapeutic scleral lenses
Scleral lens, with visible outer edge resting on the sclera of a patient with
severe dry eye syndrome
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A scleral lens is a large, firm, transparent, oxygen-permeable contact
lens that rests on the sclera and creates a tear-filled vault over the
cornea. The cause of this unique positioning is usually relevant to a
specific patient whose cornea is too sensitive to support the lens directly.
Scleral lenses may be used to improve vision and reduce pain and light
sensitivity for people suffering from disorders or injuries to the eye, such
as severe dry eye syndrome (keratoconjunctivitis sicca), microphthalmia,
keratoconus, corneal ectasia, Stevens–Johnson syndrome, Sjögren's
syndrome, aniridia, neurotrophic keratitis (anesthetic corneas),
complications post-LASIK, high order aberrations of the eye,
complications post-corneal transplant and pellucid degeneration. Injuries
to the eye such as surgical complications, distorted corneal implants, as
well as chemical and burn injuries also may be treated with scleral
lenses

]7[

Therapeutic soft lenses
Soft lenses are often used in the treatment and management of
non-refractive disorders of the eye. A bandage contact lens allows the
patient to see while protecting an injured or diseased cornea from the
constant rubbing of blinking eyelids, thereby allowing it to heal.
They are used in the treatment of conditions including bullous
keratopathy, dry eyes, corneal abrasions and erosion, keratitis, corneal
edema, descemetocele, corneal ectasia, Mooren's ulcer, anterior corneal
dystrophy, and neurotrophic keratoconjunctivitis
Contact lenses that deliver drugs to the eye have also been developed

Materials
Contact lenses, other than the cosmetic variety, become almost invisible
once inserted in the eye. Most corrective contact lenses come with a
light "handling tint" that renders the lens slightly more visible on the eye.
Soft contact lenses extend beyond the cornea, their rim sometimes
visible against the sclera.

Rigid lenses
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Glass lenses were never comfortable enough to gain widespread
popularity. The first lenses to do so were those made from polymethyl
methacrylate (PMMA or Perspex/Plexiglas), now commonly referred to
as "hard" lenses. Their main disadvantage is they do not allow oxygen to
pass through to the cornea, which can cause a number of adverse, and
often serious, clinical events. Starting in the late 1970s, improved rigid
materials which were oxygen-permeable were developed. Contact
lenses made from these materials are called rigid gas permeable lenses
or 'RGPs'
A rigid lens is able to cover the natural shape of the cornea with a new
refracting surface. This means that a spherical rigid contact lens can
correct corneal astigmatism. Rigid lenses can also be made as a
front-toric, back-toric, or bitoric

Rigid lenses can also correct corneas with irregular geometries, such as
those with keratoconus or post surgical ectasias. In most cases, patients
with keratoconus see better through rigid lenses than through glasses.
Rigid lenses are more chemically inert, allowing them to be worn in more
challenging environments than soft lenses.citation
needed

Soft lenses
Soft lenses are more flexible than rigid lenses, and can be gently rolled
or folded without damaging the lens. While rigid lenses require a period
of adaptation before comfort is achieved, new soft lens wearers typically
report lens awareness rather than pain or discomfort

Hydrogel lenses rely on their water content to transmit oxygen through
the lens to the cornea. As a result, higher water content lenses allowed
more oxygen to the cornea. In 1998, silicone hydrogel, or Si-hy lenses
became available. These materials have both the extremely high oxygen
permeability of silicone and the comfort and clinical performance of the
conventional hydrogels. Because silicone allows more oxygen
permeability than water, oxygen permeability of silicone hydrogels is not
tied to the lenses' water content. Lenses have now been developed with
so much oxygen permeability that they are approved for overnight wear
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(extended wear). Lenses approved for daily wear are also available in
silicone hydrogel materials
Disadvantages of silicone hydrogels are that they are slightly stiffer and
the lens surface can be hydrophobic, thus less "wettable" – factors that
can influence comfort of lens use. New manufacturing techniques and
changes to multipurpose solutions have minimized these effects. A
surface modification process called plasma coating alters the lens
surface's hydrophobic nature. Another technique incorporates internal
rewetting agents to make the lens surface hydrophilic. A third process
uses longer backbone polymer chains that results in less cross linking
and increased wetting without surface alterations or additive agents

Current brands of soft lenses are either traditional hydrogel or silicone
hydrogel. Because of drastic differences in oxygen permeability,
replacement schedule, and other design characteristics, it is very
important to follow the instructions of the eye care professional
prescribing the lenses.

Hybrid Edit
A small number of hybrid lenses exist. Typically these contact lenses
consist of a rigid center and a soft "skirt". A similar technique is the
"piggybacking" of a smaller, rigid lens on the surface of a larger, soft
lens. These techniques are often chosen to give the vision correction
benefits of a rigid lens and the comfort of a soft lens

]8[

Wear schedule
A "daily wear" (DW) contact lens is designed to be worn for one day and
removed before sleeping. An "extended wear" (EW) contact lens is
designed for continuous overnight wear, typically for up to 6 consecutive
nights. Newer materials, such as silicone hydrogels, allow for even
longer wear periods of up to 30 consecutive nights; these longer-wear
lenses are often referred to as "continuous wear" (CW). EW and CW
contact lenses can be worn overnight because of their high oxygen
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permeability. While awake, the eyes are mostly open, allowing oxygen
from the air to dissolve into the tears and pass through the lens to the
cornea. While asleep, oxygen is supplied from the blood vessels in the
back of the eyelid. A lens hindering passage of oxygen to the cornea
causes corneal hypoxia which can result in serious complications, such
as corneal ulcer that, if left untreated, can permanently decrease vision.
EW and CW contact lenses typically allow for a transfer of 5–6 times
more oxygen than conventional softs, allowing the cornea to remain
healthy, even with closed eye lids

Wearing lenses designed for daily wear overnight has an increased risk
for corneal infections, corneal ulcers and corneal
neovascularization—this latter condition, once it sets in, cannot be
reversed and will eventually spoil vision acuity through diminishing
corneal transparency. The most common complication of extended wear
is giant papillary conjunctivitis (GPC), sometimes associated with a
poorly fitting contact lens

Replacement schedule
Contact lenses are often categorized by their replacement schedule.
Single use lenses (called 1-day or daily disposables) are discarded after
one use. Because they do not have to stand up to the wear and tear of
repeated uses, these lenses can be made thinner and lighter, greatly
improving their comfort. Lenses replaced frequently gather fewer
deposits of allergens and germs, making these lenses preferable for
patients with ocular allergies or for those who are prone to infection.
Single-use lenses are also useful for people who wear contact lenses
infrequently, or when losing a lens is likely or not easily replaced (such
as when on vacation). They are also considered useful for children
because cleaning or disinfecting is not needed, leading to improved
compliance

Other disposable contact lenses are designed for replacement every two
or four weeks
Quarterly or annual lenses, which used to be very common, are now
much less so. Rigid gas permeable lenses are very durable and may last
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for several years without the need for replacement. PMMA hairs were
very durable and were commonly worn for 5 to 10 years, but had several
drawbacks
Lenses with different replacement schedules can be made of the same
material. Although the materials are alike, differences in the
manufacturing processes determine if the resulting lens will be a "daily
disposable" or one recommended for two or four week replacement.
However, sometimes manufacturers use absolutely identical lenses and
just repackage them with different labels

Manufacturing
Typically by, soft contact lenses are mass-produced, while rigids are
custom-made to exact specifications for the individual patient
Spin-cast lenses – A soft lens manufactured by whirling liquid silicone in
a revolving mold at high speed
Diamond turning – This type is cut and polished on a CNC lathe The
lens starts out as a cylindrical disk held in the jaws of the lathe that is
equipped with an industrial-grade diamond as the cutting tool. The CNC
lathe may turn at nearly 6000 RPM as the cutter removes the desired
amount of material from the inside of the lens. The concave (inner)
surface of the lens is then polished with some fine abrasive paste, oil,
and a small polyester cotton ball turned at high speeds. To hold the
delicate lens in reverse, wax is used as an adhesive. The lens' convex
(outer) surface is thus cut and polished by the same process. This
method can be used to shape rigid as well as soft lenses. In the case of
softs, the lens is cut from a dehydrated polymer that is rigid until water is
reintroduces.
Molded – Molding is used to manufacture some brands of soft contact
lenses. Rotating molds are used and the molten material is added and
shaped by centripetal forces. Injection molding and computer control are
also used to create nearly perfect lenses

The lens is kept moist throughout the entire molding process and is
never dried and rehydrated
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Many companies make contact lenses. In the United States, there are
five major manufacturers
Johnson & Johnson; maker of Acuvue lenses

The Cooper Companies: through its CooperVision Alcon
Bausch Health: through its Bausch & Lomb subsidiary X-Cel Specialty
Contacts; maker of Westcon lenses

Contact lenses are prescribed by ophthalmologists, optometrists, or
specially licensed opticians under the supervision of an eye doctor.
Contact lenses can typically be ordered at the office that conducts the
eye exam and fitting. The Fairness to Contact Lens Consumers Act
gives consumers the right to obtain a copy of their contact lens
prescription, allowing them to fill it at the lens provider of their choice.

]9[

Complications
Main article: List of contact lens complications
Further information: Effects of long-term contact lens wear on the cornea

CLARE
)contact lens associated red eye) is a group of inflammatory

complications from lens wear
Contact lenses are generally safe as long as they are used correctly.
Complications from contact lens wear affect roughly 5% of wearers
yearly Factors leading to eye damage varies, and improper use of a
contact lens may affect the eyelid, the conjunctiva, and, most of all, the
whole structure of the cornea

Poor lens care can lead to infections by various microorganisms
including bacteria, fungi, and Acanthamoeba Acanthamoeba keratitis

Many complications arise when contact lenses are worn not as
prescribed (improper wear schedule or lens replacement). Sleeping in
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lenses not designed or approved for extended wear is a common cause
of complications
Many people go too long before replacing their contacts, wearing lenses
designed for 1, 14, or 30 days of wear for multiple months or years.
While this does save on the cost of lenses, it risks permanent damage to
the eye and even loss of sight

One of the major factors that causes complications is that the contact
lens is an oxygen barrier. The cornea needs a constant supply of oxygen
to remain completely transparent and function as it should; it normally
gets that oxygen from the surrounding air while awake, and from the
blood vessels in the back of the eyelid while asleep. The most prominent
risks associated with long-term, chronic low oxygen to the cornea
include corneal neovascularization, increased epithelial permeability,
bacterial adherence, microcysts, corneal edema, endothelial
polymegethism, dry eye and potential increase in myopia

That is why much of the research into the latest soft and rigid contact
lens materials has centered on improving oxygen transmission through
the lens
Mishandling of contact lenses can also cause problems. Corneal
abrasions can increase the chances of infection
When combined with improper cleaning and disinfection of the lens, a
risk of infection further increases. Decreased corneal sensitivity after
extended contact lens wear may cause a patient to miss some of the
earliest symptoms of such complications

The way contact lenses interact with the natural tear layer is a major
factor in determining lens comfort and visual clarity. People suffering
from dry eyes are particularly vulnerable to discomfort and episodes of
brief blurry vision. Proper lens selection can minimize these effects

Long-term wear (over five years) of contact lenses may "decrease the
entire corneal thickness and increase the corneal curvature and surface
irregularity." Long-term wear of rigid contacts is associated with
decreased corneal keratocyte density and increased number of epithelial
Langerhans cells

23



All contact lenses sold in the United States are studied and approved as
safe by the FDA when specific handling and care procedures, wear
schedules, and replacement schedules are followed

]10[

Usage
Before touching the contact lens or the eye, it is important to wash hands
thoroughly with soap and rinse well. Soaps containing moisturizers or
allergens should be avoided as these can cause eye irritation
Drying of hands using towels or tissues before handling contact lenses
can transfer lint (fluff) to the hands and, subsequently, to the lenses,
causing irritation upon insertion. Towels, unless freshly laundered on
high temperature wash, are frequently contaminated with large quantities
of bacteria and, as such, should be avoided when handling lenses. Dust,
lint and other debris may collect on the outside of contact lenses. Again,
hand contact with this material, before handling contact lenses, may
transfer it to the lenses themselves. Rinsing the case under a source of
clean running water, before opening it, can help alleviate this problem.
Next the lens should be removed from its case and inspected for defects
(e.g. splits, folds, lint). A 'gritty' or rough appearance to the lens surface
may indicate that a considerable quantity of proteins, lipids and debris
has built up on it and that additional cleaning is required; this is often
accompanied and felt by unusually high irritation upon

]11[

insertion
Care should be taken to ensure the soft lens is not inserted inside-out.
The edge of a lens turned inside out has a different appearance,
especially when the lens is slightly folded. Insertion of an inside-out lens
for a brief time (less than one minute) should not cause any damage to
the eye. Some brands of lenses have markings on the rim that make it
easier to tell the front of the lens apart from the back
Insertion
Inserting a contact lens
Contact lenses are typically inserted into the eye by placing them on the
pad of the index or middle finger with the concave side upward and then
using that finger to place the lens on the eye. Rigid lenses should be
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placed directly on the cornea. Soft lenses may be placed on the sclera
(white of the eye) and then slid into place

Another finger of the same hand, or a finger of the other hand, is used
to keep the eye wide open. Alternatively, the user may close their eyes
and then look towards their nose, sliding the lens into place over the
cornea. Problems may arise if the lens folds, turns inside-out, slides off
the finger prematurely, or adheres more tightly to the finger than the eye
surface. A drop of solution may help the lens adhere to the eye

When the lens first contacts the eye, it should be comfortable. A brief
period of irritation may occur, caused by a difference in pH and/or salinity
between that of the lens solution and the tear

This discomfort fades quickly as the solution drains away and is replaced
by the natural tears. However, if irritation persists, the cause could be a
dirty, damaged, or inside-out lens. Removing and inspecting it for
damage and proper orientation, and re-cleaning if necessary, should
correct the problem. If discomfort continues, the lens should not be worn.
In some cases, taking a break from lens wear for a day may correct the
problem. In case of severe discomfort, or if it does not resolve by the
next day, the person should be seen as soon as possible by an eye
doctor to rule out potentially serious complications

Removal
Young woman removing contact lenses from her eyes in front of a mirror
Removing contact lenses incorrectly can result in damage to the lens
and injury to the eye, so certain precautions must be taken. Rigid contact
lenses can best be removed by pulling the eyelid tight and then blinking,
whereupon the lens drops out. With one finger on the outer corner of the
eyelids, or lateral canthus, the person stretches the eyelids towards the
ear; the increased tension of the eyelid margins against the edge of lens
allows the blink to break the capillary action that adheres the lens to the
eye. The other hand is typically cupped underneath the eye to catch the
lens as it drops out. For soft lenses, which have a stronger adherence to
the eye surface, this technique is less suitable
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A soft contact lens may be removed by pinching the edge between the
thumb and index finger. Moving the lens off the cornea first can improve
comfort during removal and reduce risk of scratching the cornea with a
fingernail. It is also possible to push or pull a soft lens far enough to the
side or bottom of the eyeball to get it to fold then fall out, without
pinching and thereby damaging it
If these techniques are used with a
rigid lens, it may scratch the cornea
There are also small tools specifically for removing lenses. Usually made
of flexible plastic, they resemble small tweezers, or plungers that suction
onto the front of the lens l

Typically, these tools are used only with rigid lenses. Extreme care must
be exercised when using mechanical tools or fingernails to insert or
remove contact lenses

Care
Contact lenses soaking in a hydrogen peroxide-based solution. The
case is part of a "one-step" system and includes a catalytic disc at the
base to neutralise the peroxide over time
Lens care varies depending on material and wear schedule. Daily
disposables are discarded after a single use and thus require no
cleaning. Other lenses need regular cleaning and disinfecting to prevent
surface coating and infections

There are many ways to clean and care for contact lenses, typically
called care systems or lens solutions
Daily cleanser
Used to clean lenses on a daily basis. A few drops of cleaner are applied
to the lens while it rests in the palm of the hand; the lens is rubbed for
about 20 seconds with a clean fingertip (depending on the product) on
each side. Lens must then be rinsed

]12[
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Chapter Two

Methodology
The start of work by designing a questionnaire that consisted of taking
100 samples from males and females that included age, daily and
monthly use, as well as a questionnaire about the type of lens used,
whether it was medical or cosmetic as well as the period of use of the
lens and the period during which contact lenses are replaced and
whether the user recently started using it or It started to be used more
than a year ago, as well as one of the most important points of the
questionnaire was the patient’s discomfort when using contact lenses
and their effect on the eye. The reasons were studied. Research was
started at Dijla University on 1-2-2021 until 31-4-2021 where 100 cases
were obtained. Among them, 77 cases were female and 23 were male.

The work was done by designing a questionnaire form
Prepared by

Supervised By
Prof. Zaydoon Tariq.

It was filled out by the research students

Through interviewing some students inside the university and some
companions and patients in hospitals
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Chapter Three

Results and discussion :
Medical contact lenses are more commonly used than their cosmetic
counterparts to get rid of glasses and give a clear peripheral vision and
freedom of movement during exercise, despite the negatives caused by
contact lenses such as itching, redness and tearing.

Women were equivalent to two-thirds of contact lens wearers, and there
are therapeutic soft lenses. Soft lenses are often used in Treatment and
treatment of non-refractive disorders of the eye.

Bandage contact lenses allow the patient to see while protecting the
injured or diseased cornea from the constant friction of blinking eyelids,
allowing it to heal, and are used in the treatment of conditions including
bullous keratopathy, dry eye, corneal abrasion and abrasion, keratitis,
corneal edema, and keratitis, keratoconjunctivitis, murine ulcer, anterior
corneal dystrophy, neuritis keratoconjunctivitis, contact lenses were
developed that deliver drugs into the eye, people with color deficiency
could wear red colored lenses, and those with light sensitivity could wear
them and it was necessary to replace lenses The contact lenses were
more than twice a year to maintain the flexibility of the lens.

As for the glass lenses, the lenses were not comfortable enough to gain
wide popularity, unlike soft lenses, they are more comfortable than hard
lenses, as they are characterized by the speed of adaptation to the eye,
and the rigid lenses were distinguished in preserving the geometric
shape of the cornea and corneal patients Conical need it On the other
hand, medical lenses are cosmetic contact lenses, which are thin lenses
that are placed directly on the surface of the eye to change the
appearance of their eyes, as they change the color of the eyes, which is
less common and represents 3%.
This type of lens carries the risk of mild to serious complications,
including eye redness, irritation and infection. It is not legally licensed to
buy without a prescription.
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These reasons are related to safety so that the lenses fit the eye without
causing irritation.

The use of contact lenses, which has become popular in recent
decades, leads to many health damages such as causing scarring in the
cornea, ulcers and even infection from dangerous bacteria that can lead
to vision loss.

The ability of bacteria to enter the cornea and cause infection stems
from the constant friction between the lens, which is a foreign body in the
eye, and the epithelium, which is the outer layer of the cornea. As a
result, this layer is damaged and loses the ability to form an effective
barrier to prevent germs from entering the cornea.

Wearing contact lenses may be associated with a number of damages,
including contact lens damage Eye inflammation, dry eyes, increased
risk of corneal hypoxia and others

People who wear contact lenses are more likely to develop keratitis or
conjunctivitis, which is called pink eye, and the patient may feel redness
and swelling in the eye, increased eye tears, sensitivity to light, in
addition to itching and pain in the eye, and the causes of eye
inflammation are bacteria, or viruses , or fungi, and treatment varies
depending on the type of cause

One of the best types of contact lenses for daily and monthly
use are:
Bella contact lenses
Vision color contact lenses
Fresh look contact lenses
Fox vision contact lenses
Zeiss contact lenses
Desîo contact lenses
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The table below shows the statistics of the questionnaire

1_ age

18_25 26_35 35_45

55 case 35 case 10

2_ gender

Male female

23 case 77 case

3_ Use a contact lens

Every day sometimes

42 case 58 case

4_ The type of lens used

Medical cosmetic

63 case 37 case

5_ Type of Contact lenses

soft rigid different

73 case 18 case 9

6_ The duration of use of the contact lens

more than three hours less than three hours

67 case 33 case

7_ Getting started with contact lenses

One year more than one year

82 case 18 case

31



8_ Change the contact lens

twice in year more than twice in year

32 case 68 case

9_ Clean contact lenses in the solution

yearly weekly no never

10 case 88 case 2 case

10_ Discomfort causes

Tearing red eye and itching other

34 48 18

11_ Getting started with contact lenses

more one year ago began to be used recently

74 26
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Chapter Four

Conclusions :
Through the questionnaire form, it was found that the average age
between males and females ranged between 18 years to 25 years the
most used, while ages between 26 years to 35 years were the least used
for contact lenses, as for ages between 36 years to 45 years, the use
was rare and for necessity only.

As for the use of lenses, 42 cases used contact lenses on a daily basis,
while 58 of them used contact lenses frequently,sometimes.

The use of medical lenses was the most common, with the number of
cases reaching 63 cases, while the use of cosmetic contact lenses was
used temporarily and for long periods of time, reaching 37 cases of the
total.

Through the questionnaire that was conducted, the duration of using the
lenses for more than three hours was the most common, as there were
67 cases, while there were only 33 cases of those who used them for
less than three hours.

It is necessary and known to monitor the expiration date of the used
lens, as a questionnaire was conducted regarding the number of times
the contact lens was replaced, whether it was expired or not. Where it
was found that there are 32 cases that they replace twice a year, which
means that one contact lens is used for a period not exceeding six
months in order to preserve the eye from side effects in addition to
preserving the flexibility of the lens so that it does not harden when it is
stored for long periods. While 68 cases were found to replace it more
than twice a year, at a rate of three times, so it is possible to use the lens
for a period not exceeding four months to six months.
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It was also found that most people started using contact lenses more
than a year ago, with a rate of 74 to 26 cases, which began to be used
recently.

By asking people about the reason for their discomfort when using
contact lenses, it was found that one of the causes are these

Watery eyes, redness and itching were the most common among other
causes

Where it was found that 34 cases suffer from eye tears when using
contact lenses

While there were 48 cases suffering from redness and itching, whether
the lenses used were medical or cosmetic

While there were only 18 cases suffering from other causes

recommendations
There are people who wear medical contact lenses as an alternative to
eyeglasses, and there are those who use contact lenses for purely
cosmetic purposes.

Wearing contact lenses may increase the risk of eye infections, and
failure to follow the instructions results in this risk to a large extent
So we have to follow the instructions
There are two main types of contact lenses, rigid contact lenses and soft
contact lenses. Instructions for use and care of your lenses vary

34



according to their type, and it is important to follow your doctor's
instructions.

If you are using contact lenses for the first time,
Make sure that it is installed by an ophthalmologist, an eye specialist or
a qualified doctor

When permanent contact lenses are used instead of disposable lenses
To dispose of them, the following instructions must be applied

After removing your contact lenses, it is essential that you disinfect them,
as this prevents harmful organisms from remaining on the lens
Your doctor will advise you about the best contact lenses for you and

how to care for them, and this may include additional cleaning
procedures

such as rubbing or rinsing
These are the most important sterilization and disinfection guidelines:

To disinfect your lenses, soak them in solution for a specified period of
time
Do not use this solution again for sterilization. It must be disposed of

and replaced with a new solution each time the lenses are soaked.
Use only the care products recommended by your doctor, and follow

the instructions carefully
Know that wearing poorly made contact lenses is the main source of

infection in the eyes

To avoid infection, you must do the following:
Rinse the container in which the lens is soaked for personal use only,

allow the lens to dry after daily use, and replace it monthly
Clean the container in which the lenses are soaked every week, using

a clean toothbrush.

Caring for disposable lenses
It does not need to be cleaned or sanitized because you only wear it
once, and then dispose of it
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Do not reuse these lenses because they are not suitable for repeated
use Even if you wear disposable lenses only, it is still important that you
have regular check-ups with your doctor

Care for long-wearing lenses
These lenses are specifically designed for overnight wear, and can be
worn continuously for up to a month before being discarded.
Do not sleep wearing these lenses unless your doctor advises them
They also advise you on how to take care of your lenses if you need to
remove them temporarily
You may need more tests and follow-up if you wear this type of lenses

Caring for all types of contact lenses
You should always take care of the following:
Wash, rinse and dry your hands well before handling your lenses.
Replace lenses at intervals determined by your doctor.
To have regular check-ups with your doctor.
Seek professional advice if you are having problems with your contact

lenses.
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Conclusion 

The effect of diabetes on the eye is very serious and causes several diseases in 

the eye, where high blood sugar can lead to blockage of the small blood vessels 

that feed the retina, 

The retina contains tiny blood vessels that are easily damaged, and prolonged 

high blood sugar can damage these vessels. 

At first, some blood vessels become swollen and weak, and then these vessels 

become blocked and do not allow enough blood to pass through them, which 

leads to many problems in the eye. including 

blindness 

Retinal injury is the main cause of blindness in diabetic patients, and it occurs 

in 60% of patients 

At first, the patient does not complain of any loss of vision despite the presence 

of these changes, as the damage to the retina is slow, and for this reason, the 

eye must be examined periodically for a diabetic patient even without 

symptoms. As many modern devices and technologies have recently become 

available to examine the eye and know the extent of the impact of diabetes on 
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1. Diabetic Eye Disease What is diabetic eye disease? 

2. How does diabetes affect my eyes? 

3. How common is diabetic eye disease? 

4. Who is more likely to develop diabetic eye disease?  

5. What are the symptoms of diabetic eye disease? 

6. How do doctors diagnose eye problems from diabetes? 

7. How do doctors treat diabetic eye disease? 

8. What can I do to protect my eyes? 

 

1.What is diabetic eye disease? 

Diabetic eye disease is a group of eye problems that can affect people with diabetes. 

These conditions include diabetic retinopathy, diabetic macular edema, cataracts, and 

glaucoma. Over time, diabetes can cause damage to your eyes that can lead to poor 

vision or even blindness. But you can take steps to prevent diabetic eye disease, or keep 

it from getting worse, by taking care of your diabetes. The best ways to manage your 

diabetes and keep your eyes healthy are to :  

a. Manage your blood glucose, blood pressure, and cholesterol, sometimes 

called the diabetes ABCs. 

b. If you smoke, get help to quit smoking. 

c. Have a dilated eye exam once a year. 

2.How does diabetes affect my eyes? 

Diabetes affects your eyes when your blood glucose, also called blood sugar, is too high. 

In the short term, you are not likely to have vision loss from high blood glucose. People 

sometimes have blurry vision for a few days or weeks when they’re changing their 

diabetes care plan or medicines. High glucose can change fluid levels or cause swelling in 

the tissues of your eyes. This type of blurry vision is temporary and goes away when your 

glucose level gets closer to normal. If your blood glucose stays high over time, it can 

damage the tiny blood vessels in the back of your eyes. This damage can begin during 

prediabetes, when blood glucose is higher than normal, but not high enough for you to be 

diagnosed with diabetes. Damaged blood vessels may leak fluid and cause swelling. New, 

weak blood vessels may also begin to grow. These blood vessels can bleed into the middle 

part of the eye, lead to scarring, or cause dangerously high pressure inside your eye. Most 

serious diabetic eye diseases begin with blood vessel problems. 
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The four eye diseases that can threaten your sight are:  

 Diabetic retinopathy and Diabetic macular edema. 

 Glaucoma. 

 Cataracts. 

 Diabetic retinopathy 

The retina is the inner lining at the back of each eye. The retina senses light and turns it 

into signals that your brain decodes, so you can see the world around you. Damaged blood 

vessels can harm the retina, causing a disease called diabetic retinopathy. In early diabetic 

retinopathy, blood vessels can weaken, bulge, or leak into the retina. This stage is called 

non-proliferative diabetic retinopathy. If the disease gets worse, some blood vessels close 

off, which causes new blood vessels to grow, or proliferate, on the surface of the retina. 

This stage is called proliferative diabetic retinopathy. These abnormal new blood vessels 

can lead to serious vision problems. 

 Diabetic macular edema
(2,3,7)

 

The part of your retina that you need for reading, driving, and seeing faces is called the 

macula. Diabetes can lead to swelling in the macula, which is called diabetic macular 

edema. Over time, this 

disease can destroy the sharp vision in this part of the eye, leading to partial vision loss or 

blindness. Macular edema usually develops in people who already have other signs of 

diabetic retinopathy. 

Glaucoma
(4)

 

Glaucoma is a group of eye diseases that can damage the optic nerve—the bundle of 

nerves that connects the eye to the brain. Diabetes doubles the chances of having 

glaucoma, which can lead to vision loss and blindness if not treated early. Symptoms 

depend on which type of glaucoma you have. 

 Cataracts
(15)

 

The lenses within our eyes are clear structures that help provide sharp vision—but they 

tend to become cloudy as we age. People with diabetes are more likely to develop cloudy 

lenses, called cataracts. People with diabetes can develop cataracts at an earlier age than 

people without diabetes. Researchers think that high glucose levels cause deposits to build 

up in the lenses of your eyes. 
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Retinal Detachment 

Diabetic tractional retinal detachment is the most advanced form of diabetic 

retinal disease. "Tractional" means that there is pulling on the retinal surface 

and "retinal detachment" means that the pulling is strong enough to separate the 

light-sensing retina from the back of the eye. The traction in diabetic eye 

disease comes from extensive growth of abnormal blood vessels in proliferative 

diabetic retinopathy. The abnormal blood vessels grow from the damaged 

vasculature of the retina into the jelly of the eye called the vitreous. The 

vitreous acts as a builder's scaffold or as empty framework for the vessels to 

grow into. As these blood vessels grow into the jelly they become denser and 

mature into membranes of fibrous scar tissue. Eventually, the scar tissue 

contracts and the pulling from this detaches the retina. Sometimes, the stress on 

the retina is so great that tears or holes are formed. 

 

Vitreous Haemorrhage(14) 

Vitreous haemorrhage is bleeding into the jelly-like filling of the back part of 

your eye. This substance is the vitreous humour. It helps the eye keep its shape 

and is normally clear, allowing light from outside the eye to pass through it to 

reach the retina.  

Vitreous haemorrhage varies in degree from mild, with 'floaters' and haziness 

in the vision, to complete loss of vision. It is painless and it comes on quite 

quickly. Usually only one eye is affected. Whilst it is very alarming, once the 

bleeding has been treated, many cases resolve and vision is restored to where it 

was before. 

3. How common is diabetic eye disease? 

1-Diabetic retinopathy: About one in three people with diabetes who are older than age 40 

already have some signs of diabetic retinopathy
.(1)

 Diabetic retinopathy is the most 

common cause of vision loss in people with diabetes. Each person’s outlook for the future, 

however, depends in large part on regular care. Finding and treating diabetic retinopathy 

early can reduce the risk of blindness by 95 percent 

Glaucoma and cataracts: Your chances of developing glaucoma or cataracts are about 

twice that of someone without diabetes. 
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4. who is more likely to develop diabetic eye disease? 

 Anyone with diabetes can develop diabetic eye disease. Your risk is greater with:  

 high blood glucose that is not treated  

 high blood pressure that is not treated  

 High blood cholesterol and smoking may also raise your risk for diabetic eye 

disease. 

Some groups are affected more than others. African Americans, American Indians and 

Alaska Natives, Hispanics/Latinos, Pacific Islanders, and older adults are at greater risk of 

losing vision or going blind from diabetes. If you have diabetes and become pregnant, you 

can develop eye problems very quickly during your pregnancy. If you already have some 

diabetic retinopathy, it can get worse during pregnancy. Changes that help your body 

support a growing baby may put stress on the blood vessels in your eyes. Your health care 

team will suggest regular eye exams during pregnancy to catch and treat problems early 

and protect your vision. Diabetes that occurs only during pregnancy, called gestational 

diabetes, does not usually cause eye problems. Researchers aren't sure why this is the case. 

Your chances of developing diabetic eye disease increase the longer you have diabetes. 

5.what are the symptoms of diabetic eye disease? 

 Often there are no early symptoms of diabetic eye disease. You may have no pain and no 

change in your vision as damage begins to grow inside your eyes, particularly with 

diabetic retinopathy. When symptoms do occur, they may include: 

 blurry or wavy vision 

 frequently changing vision—sometimes from day to day 

 dark areas or vision loss 

 poor color vision 

 spots or dark strings (also called floaters) 

 flashes of light 
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6. How do doctors diagnose eye problems from diabetes? 

Having a full, dilated eye exam is the best way to check for eye problems from diabetes. 

Your doctor will place drops in your eyes to widen your pupils. This allows the doctor to 

examine a larger area at the back of each eye, using a special magnifying lens. Your vision 

will be blurry for a few hours after a dilated exam. Your doctor will also 

 test your vision  

 measure the pressure in your eyes Your doctor may suggest other tests 

too, depending on your health history. Most people with diabetes should see an eye care 

professional once a year for a complete eye exam. Your own health care team may suggest 

a different plan, based on your type of diabetes and the time since you were first 

diagnosed. Eye exam guidelines for diabetes 
(2,3,4)

: 

 Type 1: Yearly eye exams should start within 5 years of diagnosis.  

 Type 2: Yearly eye exams should start right after diagnosis. 

 Pregnancy: Women with type 1 and type 2 diabetes need an eye exam before 

pregnancy or within the first 3 months. Your doctor may want you to repeat the 

exam later in your pregnancy and until your baby is 1 year old. 

 Women who develop gestational diabetes don’t usually need an eye exam because 

they don’t develop diabetic eye disease during pregnancy. 

7. How do doctors treat diabetic eye disease? 

Your doctor may recommend having eye exams more often than once a year, along with 

management of your diabetes. This means managing your diabetes ABCs, which include 

your HB A1c, blood pressure, and cholesterol; and quitting smoking. Ask your health care 

team what you can do to reach your goals. Doctors may treat advanced eye problems with 

medicine, laser treatments, surgery, or a combination of these options. Medicine 

Your doctor may treat your eyes with anti-VEGF medicine, such as aflibercept, 

bevacizumab, or ranibizumab. These medicines block the growth of abnormal blood 

vessels in the eye. Anti-VEGF medicines can also stop fluid leaks, which can help treat 

diabetic macular edema. The doctor will inject an anti-VEGF medicine into your eyes 

during office visits. You'll have several treatments during the first few months, then fewer 

treatments after you finish the first round of therapy. Your doctor will use medicine to 

numb your eyes so you don’t feel pain. The needle is about the thickness of a human hair. 

Anti-VEGF treatments can stop further vision loss and may improve vision in some 

people. 

Laser Treatment: Laser treatment, also called photocoagulation, creates tiny burns inside 

the eye with a beam of light. This method treats leaky blood vessels and extra fluid, called 

edema. Your doctor usually provides this treatment during several office visits, using 
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medicine to numb your eyes. Laser treatment can keep eye disease from getting worse, 

which is important to prevent vision loss or blindness. But laser treatment is less likely to 

bring back vision you’ve already lost compared with anti-VEGF medicines. There are two 

types of laser treatment : 

 Focal/grid laser treatment works on a small area of the retina to treat diabetic 

macular edema. 

 Scatter laser treatment, also called panretinal photocoagulation (PRP), covers a 

larger area of the retina.  

This method treats the growth of abnormal blood vessels, called proliferative diabetic 

retinopathy. 

Vitrectomy: Vitrectomy is a surgery to remove the clear gel that fills the center of the eye, 

called the vitreous gel. The procedure treats problems with severe bleeding or scar tissue 

caused by proliferative diabetic retinopathy. Scar tissue can force the retina to peel away 

from the tissue beneath it, like wallpaper peeling away from a wall. A retina that comes 

completely loose, or detaches, can cause blindness. During vitrectomy, a clear salt solution 

is gently pumped into the eye to maintain eye pressure during surgery and. 

to replace the removed vitreous. Vitrectomy is done in a surgery center or hospital with 

pain medicine. 

Cataract Lens Surgery: In a surgery center or hospital visit, your doctor can remove the 

cloudy lens in your eye, where the cataract has grown, and replace it with an artificial lens. 

People who have cataract surgery generally have better vision afterward. After your eye 

heals, you may need a new prescription for your glasses. Your vision following cataract 

surgery may also depend on treating any damage from diabetic retinopathy or macular 

edema. 

8.what can I do to protect my eyes? 

To prevent diabetic eye disease, or to keep it from getting worse, manage your diabetes 

ABCs: your HB A1c, blood pressure, and cholesterol; and quit smoking if you smoke. 

Also, have a dilated eye exam at least once a year—or more often if recommended by your 

eye care professional. These actions are powerful ways to protect the health of your eyes—

and can prevent blindness. The sooner you work to manage your diabetes and other health 

conditions, the better. And, even if you’ve struggled in the past to manage your health, 

taking better care of yourself now can protect your eyes for the future. It’s never too late to 

begin 
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CHAPTER 2 
 

Patient methods 
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We collected a number of medical conditions that afflict the eyes of diabetics from Zain 

Al-Abidin Hospital, where we entered the ophthalmology unit and performed 

examinations for diabetics using a Slite Lamb device and a Retinoscope device when 

examining a number of patients suffering from white water using an asphalt lamp, which 

appeared in the form of blue dots and also with  Retinoscope device, where the shape of 

the water appeared in the form of a black dot, some at the ends and some in the center, 

where the periphery does not affect vision as it is in the center.  Then we examined patients 

with retinal detachment by examining their vision first to measure your vision and their 

ability to distinguish colors, then examining the retina with a Celtic lamp equipped with a 

bright light and special lenses to examine the back of the eye.  When examining glaucoma, 

a number of tests were performed, including
(5)

 

1 - tonometry.  The patient sits on a test chair next to a special microscope called a slit 

lamp. 

An eye doctor or other healthcare provider will put drops in your eyes to numb them. 

The patient's chin and forehead will rest on the slit lamp. 

When tilted toward the slit lamp, your doctor will use a device on the patient's eye called 

an ophthalmometer. 

The device measures eye pressure. 

The patient will feel a small breeze of air, but it will not be painful 

2 - Corneal thickness measurement - corneal thickness measurement 

As with a tonometry test: 

A drop of anesthetic will be instilled into the patient's eyes first. 

The examiner will then use a small device on your eye called a tachometer. 

This device measures the thickness of the cornea 

A thin cornea may put a patient at risk of developing glaucoma. 

3 - surroundings: 

Also known as a visual field test, it measures your peripheral (side) vision. 

4 - During the examination: 

The patient will be asked to look directly at the screen. 

A certain light or image will move from one side of the screen. 

You will tell the examiner when you see this light or image while the patient is still 

looking straight ahead. 
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It is also called a dilated fundus examination, or an enlarged pupil fundus examination. 

In this test: 

The examiner will put in eye drops that dilate and dilate the pupil. 

The doctor will use a device equipped with an optical and a magnifying lens to look at the 

optic nerve and check for damage. 

5 - Gonioscopy device 

In this test: 

The tester will put drops in your eyes to numb and widen them.  Then the specialist puts a 

special contact lens in the eye. 

The lens contains a mirror that allows the doctor to see inside the eye from different 

directions. 

The choice can show whether the angle between the iris and the cornea is: 

Too wide (a possible sign of open-angle glaucoma). 

Too narrow (a possible sign of closed angle glaucoma). 

 

 During a dilated fundus examination, the patient's vision may be blurred and he will 

be more sensitive to light.  These effects can last for several hours and vary in 

severity. 

 When the yellow edema tests were done with the Amsler grid, all subjects were 

healthy. 

And also, when we did tests for vitreous hemorrhagic disease 

All patients were healthy. 

 

Diabetic retinopathy is detected during an eye examination that includes: 

6 -Visual acuity test: An eye chart is used to measure how well a person can see from 

different distances (i.e visual acuity). 

7 - Dilated pupils: The ophthalmologist drops into the eye to dilate the pupil.  This allows 

him or her to see more of the retina and look for signs of diabetic retinopathy. 
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8 - Ophthalmoscopy or fundoscopy: An ophthalmoscopy is an examination of the retina in 

which the ophthalmologist: 

1. looks through a biomicroscope of the slit lamp with a special magnifying lens that 

provides a narrow view of the retina, or  

2. wears a headphone (indirect ophthalmoscope) With bright light, he looks through a 

special magnifying lens and acquires a wide view of the retina. Fundus angiography 

(FFA): This is an imaging technique that uses the circulation of a fluorescein dye to 

show staining, leakage, or non-perfusion of the retinal and choroid vessels. 

9 - Optical coherence tomography (OCT): This is an optical imaging method based on the 

interference of a laser beam
.(6) 

After performing these tests, the results were as follows: 

Cataract: 33 

Glaucoma: 16 

Diabetic retinopathy: 20 

Vitreous hemorrhage: 0 

Retinal detachment:22 

Macular edema: 0 
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CHAPTER 3 
 

Result 
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TABLE ONE 
 

 

We collected my patients from Zain Al Abdeen Hospital and special clinic 

whose ages ranged between  

22-70 years and these results were: 

 

Pathological 

cases 
Case 

number 

Diabetes 

Type 

Gender 

Cataract 

 

4 

10 

15 

4 

 

Type1 

Type2 

Type1 

type2 

Female 

Male 

Male 

female 

Glaucoma 

 

10 

10 

Type1 

type2 

Female 

male 

Diabetic 

retinopathy 

 

16 

14 

Type2 

type1 

Male 

female 

Vitreous 

hemorrhage 

 

0   

Retinal 

detachment 

 

22 

 

Type1 

 

Female 

 

Macular 

edema 

0   
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TABLE TWO 

The relationship between the duration of Diabetus mellitus and its 

complications 

 

Pathological 

cases 

1_5 5_10 15 years and over 

Cataract 

 

2 10 21 

Glaucoma 

 

0 7 13 

Diabetic 

retinopathy 

 

0 

 

12 18 

Vitreous 

hemorrhage 

 

0 0 0 

Retinal 

detachment 

 

0 5 17 

Macular edema 

 

0 0 0 
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CHABTER 4 
Discussion 
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                                                 Cataract
(13)

 

An aetiology of congenital cataracts was found in 62.5% of cases. Hereditary was the most 

common cause, it constituted 42.3% of etiologies. Among these cases 77.7% were 

autosomal recessive. 16.4% of congenital cataracts were associated with general diseases 

or dysmorphology syndromes. Metabolic diseases and intrauterine infections were found 

in 7 % and 4.7% of cases respectively. Conclusion: Heredity remains the most common 

etiology of congenital cataracts. 

the Wisconsin Epidemiologic Study of Diabetic Retinopathy investigated the incidence of 

cataract extraction in people with diabetes (OR of An aetiology of congenital cataracts was 

found in 62.5% of cases. Hereditary was the most common cause, it constituted 42.3% of 

etiologies. Among these cases 77.7% were autosomal recessive. 16.4% of congenital 

cataracts were associated with general diseases or dysmorphology syndromes. Metabolic 

diseases and intrauterine infections were found in 7 % and 4.7% of cases respectively. 

Conclusion: Heredity remains the most common etiology of congenital cataracts. 

Outside the UK, the Wisconsin Epidemiologic Study of Diabetic Retinopathy investigated 

the incidence of cataract extraction in people with diabetes [ (OR of 1.79, 95% and use of 

insulin (OR of 2.11, 95% were associated with increased risk of cataract in patients with 

type 2 diabetes. We also observed an increased risk of cataract diagnosis in insulin users. 

The higher percentage of poor glycemic control in insulin users compared with diabetics 

without insulin therapy may be an explanation for this observation (59.4% vs. 31.7% of 

patients with cataract
(5)
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Glaucoma
(8)

 

Research confirms a link between glaucoma and diabetes — and though the risk for 

glaucoma in everyone increases with age, if you do have diabetes, you’re at a higher risk 

of developing the condition.(2) A study in Australia of more than 3,500 older people found 

a significant association between diabetes and glaucoma, while another study of almost 

5,000 older people in the US found that open-angle glaucoma is more common in people 

with older-onset diabetes. 
(8,9)

 

A separate study of more than 4,000 older people in the Netherlands, which looked for 

signs of diabetes and glaucoma, found that newly diagnosed diabetes and high levels of 

blood glucose are linked to glaucoma.5 These studies looked at one type of glaucoma, 

primary open-angle glaucoma, which is more common if you have Type 2 diabetes. There 

is also another type of glaucoma, neovascular glaucoma, which is related to the abnormal 

blood vessel growth in the eye which blocks the natural drainage of the eye. This type can 

affect people with Type 1 and Type 2 diabetes equally, according to a Danish study
.(7)

 

there is increasing evidence to suggest that diabetic patients have a greater risk for 

glaucoma as well. Though the pathophysiology of glaucoma is not completely understood, 

both diabetes and glaucoma appear to share some common risk factors and 

pathophysiologic similarities with studies also reporting that the presence of diabetes and 

elevated fasting glucose levels are associated with elevated intraocular pressure-the 

primary risk factor for glaucomatous optic neuropathy. While no study has completely 

addressed the possibility of detection bias, most recent epidemiologic evidence suggests 

that diabetic populations are likely enriched with glaucoma patients. As the association 

between diabetes and glaucoma becomes better defined, routine evaluation for glaucoma in 

diabetic patients, particularly in the telemedicine setting, may beçome a reasonable 

consideration to reduce the Kisk of vision loss in these patients. 
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Diabetec retinopathy
(9)

 

A five-stage disease severity classification for diabetic retinopathy includes three stages of 

low risk, a fourth stage of severe nonproliferative retinopathy, and a fifth stage of 

proliferative retinopathy. Diabetic macular edema is classified as apparently present or 

apparently absent. If training and equipment allow the screener to make a valid decision, 

macular edema is further categorized as function of its distance from the central macula 

Diabetes mellitus represents a growing international public health issue with a near 

quadrupling in its worldwide prevalence since 1980. Though it has many known 

microvascular complications,    Anyone with any kind of diabetes can get diabetic 

retinopathy — including people with type 1, type 2, and gestational diabetes (diabetes that 

can develop during pregnancy).    

Your risk increases the longer you have diabetes. More than 2 in 5 Americans with 

diabetes have some stage of diabetic retinopathy. The good news is that you can lower 

your risk of developing diabetic retinopathy by controlling your diabetes.   

Women with diabetes who become pregnant — or women who develop gestational 

diabetes — are at high risk for getting diabetic retinopathy. If you have diabetes and are 

pregnant, have a comprehensive dilated eye exam as soon as possible. Ask your doctor if 

you’ll need additional eye exams during your pregnancy
(10) 

 

Diabetic macular edema
(11)

 

Type of diabetes – After living with diabetes for 20 years, nearly all with type 1 and 60% 

with type 2 diabetes will have some diabetic retinopathy. It usually does not affect vision 

in the early stages. 

 Very high blood pressure 

 Fluid retention 

 Kidney disease 

 High fat levels in the blood (hyperlipidemia) 

Pregnancy – Women who develop diabetes during pregnancy are at risk for diabetic 

retinopathy and DME
(10 
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Retinal Detachment
(14)

 

 

The chances of developing retinal detachment is greater for people who: 

 Are between the ages of 50 and 75 years 

 Have diabetic retinopathy 

 Are very short-sighted 

Individuals who are short sighted have the highest risk of retinal detachment as they are 

usually born with a thinner than normal retina. 

In the UK, statistics show that just 1 in every 10,000 people will develop a new case of 

retinal detachment in any given year
(11)

 

 

 

 Vitreous Hemorrhage
(10)

 

Diabetic patients can have problems in the eye as a result of abnormalities in the fine blood 

vessels that supply oxygen and nutrients to the retina. In diabetics these blood vessels can 

become closed reducing the oxygen supply to the retina. The retina tries to compensate by 

growing new blood vessels but these are abnormal and fragile and do not supply the retina 

with blood. They grow from the retina into the vitreous and can bleed particularly if the 

vitreous is pulling on them. 

There are many causes of vitreous hemorrhage, but the more likely cause is related to 

diabetic retinopathy, especially in the absence of a tear in the retina. 

While almost every patient with diabetes will develop some early degree of diabetic 

retinopathy, far fewer develop proliferative diabetic retinopathy. 

Proliferative diabetic retinopathy (PDR) is defined as the stage of diabetic retinopathy 

where abnormal blood vessels, aka ―neovascularization,‖ form somewhere on the retina or 

elsewhere in the eye. 

Neovascular blood vessels are extremely fragile and can bleed easily causing a vitreous 

hemorrhage.
(12)
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 الخالصت
هشض السكش علٔ الع٘ي خط٘ش  جذاً ّٗسبب اهشاض عذة فٖ ٗعذ تأح٘ش 

الع٘ي ح٘ج ٗوكي أى ٗإدٕ استفاع ًسبت السكش فٖ الذم ئلٔ اًسذاد األّع٘ت 

 الذهْٗت الذق٘قت التٖ تغزٕ الشبك٘ت،

ح٘ج تحْٕ الشبك٘ت أّع٘ت دهْٗت دق٘قت سِلت التلف، ّئى استفاع سكش 

 .الذم لفتشة طْٗلت ٗوكي أى ٗإرٕ ُزٍ األّع٘ت

ٗحذث فٖ البذاٗت تْرم بعط األّع٘ت الذهْٗت ّظعفِا، حن تصبح ُزٍ 

األّع٘ت هسذّدة ّال تسوح بوشّس دم كاٍف عبشُا، هوا ٗإدٕ ئلٔ العذٗذ 

 هي الوشكالث فٖ الع٘ي. هٌِا العؤ

تعذ ئصابت شبك٘ت الع٘ي السبب الشئ٘س للعؤ لذٓ هشظٔ السكشٕ، ُّْ 

% هي الوشظ06ٔٗحذث عٌذ   

لوشٗط فٖ البذاٗت هي إٔ فقذ للشؤٗت سغن ّجْد ُزٍ التبذالث ال ٗشتكٖ ا

ح٘ج اى تلف الشبك٘ت ٗكْى بشكل بطٖء ، ّلِزا ٗجب فحص الع٘ي دّسًٗا 

لوشٗط السكشٕ حتٔ دّى ّجْد أعشاض.ح٘ج تْفشث فٖ اًَّٙ االخ٘شة 

العذٗذ هي االجِزة ّالتقٌ٘اث الحذٗخَ لفحص الع٘ي ّهعشفت هذٓ تأح٘ش 

ع٘يالسكشٕ علٔ ال  
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Abstract 
              

               Objective: to present corneal collagen corsslinking techniques. 

Corneal collagen cross-linking (CXL) is a procedure used to slow down or 

arrest the progression of keratoconus in order to avoid or, at least delay the 

necessity of keratoplasty. CXL means photopolimerisation of the stromal 

fibrillar tissue, in order to increase their stiffness and resistance to the corneal 

ectasia. CXL is a process mediated by photo oxidation between an ultraviolet 

A light and riboflavin . 

Objective: to present corneal collagen corsslinking techniques. Corneal 

collagen cross-linking (CXL) is a procedure used to slow down or arrest the 

progression of keratoconus in order to avoid or, at least delay the necessity of 

keratoplasty. CXL means photopolimerisation of the stromal fibrillar tissue, in 

order to increase their stiffness and resistance to the corneal ectasia. CXL is a 

process mediated by photo oxidation between an ultraviolet A light and 

riboflavin .  

 The etiology of KCN is unclear, but a strong genetic component has been 

suggested the condition is usually associated with different variants of 

astigmatism, KCN is usually accompanied by astigmatism, a type of refractive 

error, which changes with progression of the disease there is a considerable 

number of studies describing the prevalence and types of  KCN, but there is 

insufficient information about the prevalence of refractive errors in this 

disease in some countries knowledge of the type of refractive error could 

assist in staging KCN, although this is not the sole criterion this retrospective 

study, we reviewed the records of patients with KCN the clinical data in 

recorded files were reviewed of (100) patients ( 179 eyes ) with keratoconus 

among them (109 eyes ) were females and (70 eyes) were males who were 

consulting IBN AL- Haithem Teaching Hospital and Dar – Alsalam  Eye 

Center (54) patients with ( 66 eyes ) for correction of their refractive errors 

during the period between july 2013 through may 2021. The age range for 

males was 11-49 years and for females was 13-36 years, several parameters 

were studied the distribution of patients of KCN according to age and sex, 

distribution of patients by sex and grade, distribution of total eyes by 
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keratoconus grade and decade of life, prevalence of refractive errors in 

keratoconus eyes by sex, classification of refractive errors by keratoconus 

grade, type of contact lens adaptation in patients with keratoconus, parameters 

of contact lenses according to keratoconus grade, and finally percent of 

adaptations with a new Diagnosis after corrected visual acuity. The purpose of 

this study was to treatment of keratoconus by uv radiation cross-linking 

cornea systems .determine the prevalence of refractive errors in Iraqi patients 

with keratoconus (KCN) and to describe their clinical characteristics .the most 

cases were in the second and third age, and there was a greater frequency of 

moderate KCN oblique compound myopic astigmatism had a prevalence of 

30.72 % and was present in all grades, although there are other types of 

refractive errors. Surgery 51.4% of cases used contact lens with 48.6% of case 

and method used to correct KCN. 
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ECTATIC CORNEAL CONDITIONS 

 

 

Keratoconus 

 

1.1 Introduction 

            It is conical bulge in the central or paracentral or paracentral part of  

tissue the cornea due to structural weakness in corneal is a progressive, 

noninflammatory, bilateral (but usually asymmetric) ectatic corneal disease, 

characterized by paraxial stromal thinning and weakening that leads to corneal 

surface distortion. Visual loss occurs primarily from irregular astigmatism and 

myopia, and secondarily from corneal scarring. See the image below 

. 

 

 

 An optic section of a keratoconic cornea shows corneal thinning. Vogt striae 

and some scarring can also be seen centrally; superiorly, a small (brown) 

section of the Fleischer ring is noted . 
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● The cornea is the clear, outer layer at the front of your eye. The middle 

layer is the thickest part of the cornea, mostly made up of water and a protein 

called collagen. Collagen makes the cornea strong and flexible, and helps 

keep its regular, round shape. This healthy cornea focuses light so you can see 

clearly. With keratoconus, the cornea thins and bulges into an irregular cone 

shape, resulting in vision loss. 

 

● Keratoconus generally begins at puberty and progresses into the mid-

30s. There is no way to predict how quickly the disease will progress, or if it 

will progress at all. Keratoconus typically affects both eyes, with one being 

more severely affected than the other. 

 

● Keratoconus typically presents at puberty and progresses until the third 

and fourth decades of life, although it can occur or progress at any age. 

Keratoconus progresses at various rates but tends to progress more rapidly in 

young patients and stabilizes approximately 20 years after initial onset. 

About 10%-20% of patients with keratoconus eventually require corneal 

transplantation,[18]but this number is believed to increase if good contact lens 

care is unavailable. 
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diagnosed 

In addition to a complete medical history and eye exam, your eye care 

professional may perform the following tests to diagnose Keratoconus : 

● Corneal topography. This is the most accurate way to diagnose early 

keratoconus and follow its progression . A computerized image is taken that 

creates a map of the curve of the cornea. 

● Slit-lamp exam . This examination of the cornea can help detect 

abnormalities in the outer and middle layers of the cornea. 

● Pachymetry . This test is used to measure the thinnest areas of the 

cornea. 

● Corneal tomography 

● Refraction (including retinoscopy) 
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1.2 risk factors for keratoconus 

 

  

       The following may increase the risk of developing keratoconus: 

Genetics . Patients with a family history of keratoconus or with certain 

systemic disorders, such as Down syndrome, are at a higher risk of developing 

keratoconus. 

 

Chronic eye inflammation . Constant inflammation from allergies or irritants 

can contribute to the destruction of corneal tissue that may result in 

developing keratoconus. 

 

Eye rubbing . Chronic eye rubbing is associated with developing keratoconus. 

It may also be a risk factor for disease progression. 

 

Age . Keratoconus is often discovered in the teenage years. Generally, young 

patients with advanced keratoconus are more likely to need some form of 

surgical intervention as the disease progresses. 
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1.3 symptoms of keratoconus 

            Many keratoconus patients are unaware they have the disease. The 

earliest symptom is a slight blurring of vision or progressively poor vision that 

is not easily corrected . 

 

Other symptoms of keratoconus include: 

 

● Glare and halos around lights 

● Difficulty seeing at night 

● Eye irritation or headaches associated with eye pain 

● Increased sensitivity to bright light 

● Sudden worsening or clouding of vision 

 

SIGNS 

  • Munson's sign is a V-shaped conformation of the lower lid produced by the 

ectatic cornea in downgaze . 

  • Rizzuti's sign is a sharply focused beam of light near the nasal limbus,  

produced by lateral illumination of the cornea in patients with advanced 

keratoconus . 

 • Charleux"s sign: Dark reflex in the centre of cornea with DDO in dilated 

pupils .. 

  • Pulsations of mires in applanation tonometry  

 • Pulsations of reflected images in keratometry. 

1. Early signs : 
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a. Retinoscopy shows spinning or scissoring of the red reflex . 

 

b. By ophthalmoscopic examination a tear droplet red reflex is seen . 

 

c. Distorted image of Placido disc and keratoscope . 

 

d. Corneal topography for earliest diagnosis . 

 

   2.   Opacities at the apex of the cone due to folds of Descemet's membrane 

(the vertical stria of Vogt). Also there are opacities in Bowman’s membrane. 

 

   3. Fleischer's ring at the base of the cone. It occurs due to hemosiderin 

deposition in the epithelium. 

 

4  . The central part of the cornea becomes thinner and bulges as a small cone. 

This can be seen by: 

  * Profile view in advanced cases . 

 

  * Notching of the lower lid on down looking (Munson's sign) . 

 

 * Slit lamp: Thin apex of the cone and deep anterior chamber . 
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Here are five signs and symptoms of Keratoconus that you should 

watch out for : 

        Five signs and symptoms that someone may have Keratoconus banner 

Progressively increasing nearsightedness, and Astigmatism  

 

 

 

Progressively increasing nearsightedness and astigmatism may signify that a 

person may have Keratoconus, especially the astigmatism part . 

This is more obvious when the Astigmatism is significantly higher than the 

person's Myopia, especially when the auto-refractometer/keratometer shows 

high amount corneal astigmatism . 

If someone from your family has keratoconus, and you have this kind of 

prescription, and still unsure, better have your vision, as well as your Corneal 

Astigmatism, assessed by an eye care practitioner. An eye care practitioner 

may do Corneal Topography to you to better assess if your Cornea is or is not 

a candidate of Keratoconus . 
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1. Wearing Eyeglass Prescription may not be enough to fully correct 

vision  

 

 

 Although not all, people with moderate to severe Keratoconus cases may no 

longer have their vision fully corrected with eyeglass prescription. They may 

complain of blurring vision, shadowing, glare, etc. and even doubling vision 

even if one Eye is closed . 

 

An eye care professional may prescribe specialty contact lenses designed for 

people with Keratoconus. These lenses do not cure your Keratoconus, but 

rather, they correct most of the changes the Keratoconus is causing to your 

Eye. 

Aside from Special Contact Lenses, an Ophthalmologist may perform Corneal 

Crosslinking, an advanced treatment in addressing Keratoconus, to slow down 

or stop the progression . 

Remember: Corneal Crosslinking does not reverse the damages done by 

Keratoconus or cure your Cornea. Instead, it stops or slows down any further 

damage the disease is doing to your Eye. Therefore, early intervention is 

essential . 
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2. Keratoconus may be inherited 

 

 

 

Knowing a Keratoconus family history is already a good reason to have your 

Eye and Cornea checked. Some eye experts have discussed that Keratoconus 

may be inherited . 

For a parent, if they have Keratoconus, they should have their children 

screened, especially if they show signs of nearsightedness and astigmatism . 

 

3. Keratoconus may be present in some systemic conditions 
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Keratoconus has been linked with some systemic conditions such as Down 

Syndrome, Ehlers-Danlos syndrome, Osteogenesis imperfecta and Retinitis 

Pigmentosa, and many more. It is highly recommended that the Cornea is 

assessed if a person has a systemic condition and is most likely to present 

Keratoconus. Ruling out Keratoconus at an early stage can be beneficial to a 

person with the Corneal disorder. 

  

4. In severe cases, a Cornea with Keratoconus may be observed as 

Cone-Shaped using the naked eye . 

 

In the early to moderate stages of Keratoconus, it is difficult to see any 

changes in the Cornea with the Naked Eye . 

However, as the Cornea is bulging forward in the more advanced stages, a 

person may observe the Cornea as being more Cone-Like shaped than the 

usual spherical shape. Also, Corneal Hydrops may be seen in Keratoconus's 

advanced stages, where the Eye appears to have a translucent milky-like 

appearance. If left unassessed, this may be a few steps towards blindness in 

the Eye . 

In this late stage, it is highly recommended that you visit your eye care 

practitioner more often so they can monitor your Cornea using a Corneal 

Topographer and to give you the proper management . 
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1.4 Complications 

● Advanced keratoconus rarely progresses to acute corneal hydrops (acute 

keratoconus), wherein breaks occur in the Descemet layer that lead to central 

stromal edema and secondary severe corneal scarring . 

 

● Patients report a sudden loss of vision and some ocular discomfort or 

pain in one eye but usually not much conjunctival injection . 

 

● Acute treatment of hydrops is palliative; many corneas flatten secondary 

to hydrops, and both visual acuity and contact lens application may rarely 

improve following such events . 

 

● If secondary scarring is severe and central, corneal transplantation (ie, 

PKP) may be warranted . 

 

● Patients with keratoconus develop all complications of contact lens 

wear, especially abrasion[24]and giant papillary conjunctivitis. Contact lens–

related secondary giant papillary conjunctivitis may be treated with topical 

mast cell stabilizers, antihistamine, and, occasionally, steroid drops . 

 

 

 

 

 

 



13 
 

Causes 

 

          Although not definitively identified, genetic inheritance, systemic and 

ocular associations, eye rubbing, atopy and specifically ocular allergies, and 

contact lens wear are proposed risk factors 

 

Several reports suggest, perhaps coincidentally, associations with keratoconus 

and other corneal dystrophies. 

 

Stages of keratoconus 

 

 

The rate of advancement of keratoconus varies considerably and is quite 

variable in each eye. The rate of progression in a later stage is also higher than 

in an early stage keratoconus. As the condition progresses through different 

stages, doctors routinely monitor changes in the physical and optical 

characteristics of your eye which help them classify the severity of your 

condition . 
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Usually, the progression of keratoconus occurs in the age of 40-45 years and 

then it gets stabilized. In some cases, the progression may even occur even 

after the age of 50. Doctors believe that progression of keratoconus usually 

occurs during the first 15-20 years after the onset of the disease. 

The stage of keratoconus is classified depending upon the steepening of your 

central corneal and morphological and topographical patterns of your cone 

which are analyzed by using different corneal topography maps. 

 

Corneal topography involves analyses of the curvature, shape and elevation of 

your cornea. These characteristics also help your doctor to distinguish 

between irregular astigmatism, corneal dystrophies and case of keratoconus. 

Morphological characteristic of a keratoconic cone involves analysis of the 

apex of your cone, which is the point of maximal corneal protrusion. 
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1.5 Following are the stages of   keratoconus : 

Early Keratoconus (Stage 1) 

Early keratoconus is also known as forme fruste keratoconus. It involves 

slight corneal distortion (abnormal topography) which leads to little effect on 

the quality of your vision and has minimal or low progression rate. Usually 

patients do not experience any signs and symptoms at this stage. The major 

features in this stage include :  

Eccentric steepening of your cornea 

Myopia and induced astigmatism having <5.00 D 

Mean central K reading [keratometry (K) is the measurement of your corneal 

curvature, it determines the power of your cornea] and is greater than 48 D 

These patients undergo a topography control every 6 months, especially those 

patients who are under 40 years . 

Moderate Keratoconus (Stage 2) 

Moderate keratoconus involves a higher corneal distortion which leads to 

variable changes in your cornea. Spectacles no longer remain effective for 

such patients, as they decrease the quality of your vision. The major features 

in this stage include: 

Myopia and induced astigmatism, ranging from 5.00  to 8.00 D 

Mean central K reading is greater than 53.00 D 

No scarring occurs in your cornea 

Corneal thickness is less than 400 micron 
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Advanced Keratoconus (Stage 3) 

Advanced keratoconus involves considerable corneal distortion along with 

moderate keratoconic changes in your cornea and slight corneal scarring. The 

major features of this stage condition include: 

Myopia and induced astigmatism ranging from 8.00 to 10.00 D 

Mean central K readings are greater than 53.00 D 

Absence of scarring 

The corneal thickness may range from 300 – 400 micron 

Severe Keratoconus (Stage 4( 

Severe keratoconus involves extreme corneal distortion along with substantial 

corneal scarring and thinning in your eye. Rigid gas permeable contact lenses 

provide poor vision, reduction in the tolerance of contact lens and are difficult 

to provide a suitable fitting. The major features of this stage condition 

include: 

 

Refraction is not measurable in such cases 

Mean central K readings are greater than 55.00 D 

It involves central corneal scarring 

Corneal thickness will be higher than 200 micron 
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1.6 Keratoconus degrees 

             Degree of Keratoconus depends on the distance of the apex from the 

center of the cornea, which have pathological process: 

Degree I – Central 

Degree II – Paracentral 

Degree III – Peripheral 

Degree IV – Perennial degeneration pellucida 

Hydrops of the cornea or acute keratoconus. There is damage to the descemet 

membrane and violation of the barrier function, there is a perspiration of 

watery moisture from the anterior chamber of the eye into the layers of the 

cornea. As a result, turbidity and swelling of the stroma develop Learn more 

about acute keratoconus  

 

Posterior keratoconus is an anomaly that occurs due to improper development 

of the mesoderm. For this pathology, the formation of thinning in the center or 

its saucer-like form is characteristic, as a result of which the cornea acquires a 

flat shape and optical  
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1.7 keratoconus treated &Medical Care 

 

           The current paradigm of care for keratoconus has shifted from not only 

correcting the vision but also slowing the disease process. Rigid contact lenses 

and scleral gas-permeable lenses are the mainstay vision  treatments for 

keratoconus. 

Patients with early keratoconus may successfully use spectacles or 

spherical/toric soft contact lenses. They may even rarely find that spectacle 

vision is superior to rigid contact lenses. More sophisticated soft contact 

lenses with aberration-controlled designs are now available and yield variable 

success. 

As the irregular astigmatism advances, rigid gas contact lenses provide better 

visual acuity for moderate to advanced keratoconus. When rigid contact 

lenses are no longer tolerated, some patients can maintain contact lens wear 

and usable visions with piggyback contact lenses or scleral contact lenses . 

Scleral lenses are popular because of their excellent vision with improved 

comfort over cornea rigid gas-permeable contact lenses. Gas-permeable 

scleral lenses should be made of the highest oxygen-transmissible (Dk) 

material, and the tear layer should not be excessive to minimize hypoxia. 
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Contact lens wear is often complicated by episodes of intolerance, allergic 

reactions (eg, giant papillary conjunctivitis), corneal abrasions, 

neovascularization, and other problems, sometimes leading to total 

intolerance. Surgical care is recommended when the best corrected visual 

acuity achieved with contact lenses is worse than 20/40 vision or when 

contact lenses and scleral lenses are no longer tolerated . 

 

Treatment of keratoconus focuses on correction of vision and 

depends on the stage of the disease : 

Early Stages 

Current treatment for keratoconus includes glasses in the earliest stages to 

treat nearsightedness and astigmatism. As keratoconus progresses and 

worsens, glasses are no longer capable of providing clear vision, and patients 

need to wear a contact lens, usually a hard contact lens. 

Intermediate Stages 

Progressive keratoconus can be treated by corneal collagen cross-linking. This 

one-time, in-office procedure involves the application of a vitamin B solution 

to the eye, which is then activated by ultraviolet light for about 30 minutes or 

less. The solution causes new collagen bonds to form, recovering and 

preserving some of the cornea’s strength and shape. 

While the treatment cannot make the cornea entirely normal again, it can keep 

vision from getting worse and, in some cases, may improve vision. The 

procedure may require the removal of the thin outer layer of the cornea 

(epithelium) to allow the riboflavin to more easily penetrate the corneal tissue. 

Cross-linking was approved as a treatment for keratoconus by the FDA in 

April 2016, after clinical trials showed that it stopped or produced a mild 

reversal in bulging of the cornea within three to 12 months after the 

procedure. 
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Advanced Stages 

Corneal ring. With severe keratoconus, a standard contact lens may become 

too uncomfortable to wear. Intacs are implantable, plastic, C-shaped rings that 

are used to flatten the surface of the cornea, allowing improved vision. They 

may also allow a better contact lens fit. The procedure takes about 15 minutes. 

 

Corneal transplant 

 In a corneal transplant, a donor cornea replaces the patient’s damaged cornea. 

Corneal transplants are often performed on an outpatient basis and take about 

an hour to complete. Vision usually remains blurry for about three to six 

months after the transplant, and medication must be taken to avoid transplant 

rejection. In almost all cases, glasses or a contact lens are necessary to provide 

the clearest vision after transplant surgery. 

 

Surgical options include the following : 

● Collagen cross-linking (CXL) 

● Superficial keratectomy 

● Excimer laser phototherapeutic keratectomy 

● Implantation of intrastromal corneal rings (ICRS) 

● Bowman layer transplantation 

● Deep anterior lamellar keratoplasty (DALK) 

● Penetrating keratoplasty (PKP) 
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1.8 Ultraviolet corneal collagen cross-linking 

 

            UV-CXL is the only procedure that is believed to slow the progression 

of keratoconus. It is used to increase the rigidity of the cornea by inducing 

additional cross-links within or between collagen fibers using UVA light and 

a photo mediator, riboflavin, with the goal of slowing, possibly stabilizing, 

and even perhaps reversing, the progression of corneal ectasia in patients with 

keratoconus. When exposed to ultraviolet A radiation, riboflavin produces 

oxygen free radicals that initiate the creation of new covalent bonds. These 

bridge the amino groups of collagen fibrils, increasing the rigidity of corneal 

tissue. 

Riboflavin 5´-phosphate topical ophthalmic (Photrexa, Photrexa Viscous) was 

approved by the US Food and Drug Administration (FDA) in April 2016 for 

use in corneal collagen cross-linking (CXL) in combination with the KXL 

System for the treatment of progressive keratoconus. Both Photrexa and 

Photrexa Viscous (in 20% dextran) topical ophthalmic solutions are used 

during various stages of the procedure with the electronic device (KXL 

System), which irradiates the solutions with ultraviolet A light after they have 

been applied to the debrided cornea. 
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Variations of UV-CXL include including accelerated cross-linking and UV-

CXL corneal epithelium intact (epi-on) or removed (epi-off) techniques.UV-

CXL has also been combined with same-day photorefractive keratectomy 

(PRK),ICRS.and phakic intraocular lens to improve the corneal integrity prior 

to surgery on keratoconic eyes. UV-CXL generally does not improve visual 

acuity (or at most improves 1-2 lines), although UV-CXL improves corneal 

clarity over untreated keratoconic corneas. 

Long-term studies are still needed to determine the success and adverse 

effects of UV-CXL, as well as the long-term biomechanical effect. Current 

studies are showing good short-term results and some good long-term results 

7-10 years post procedure. One study of 34 eyes in 24 patients showed that 

 

 the minimum keratometry reading, maximum keratometry reading, 

keratometry reading over the apex of the keratoconus, and mean astigmatism 

were significantly lower 10 years after treatment. Two eyes in the study 

required repeat CXL, and one eye worsened. 

UV-CXL is not recommended in thinner corneas because of the risk of 

endothelial damage. Currently, there is no effective way to measure collagen 

turnover, so the stability of the collagen cross-links remains a concern. 

Complications of UV-CXL have included corneal haze,continual progression 

of keratoconus, and, more rarely, corneal scarring, diffuse lamellar 

keratitis,[40]corneal melting, persistent corneal edema, endothelial cell 

density loss, and herpetic keratitis. 

Currently, CXL treatment is most effective in patients with progressive 

keratoconus who are aged 16-40 years and have a minimum corneal thickness 

of 400 microns, a maximum keratometry of < 60D, and no other known 

corneal diseases. 

More studies are also needed to identify high-risk patients perhaps related to 

their age, diagnosis, corneal shape, and/or stages of ectasia. 
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Class Summary 

            Under the conditions used for corneal collagen cross-linking, 

riboflavin 5´-phosphate functions as a photo enhancer and generates singlet 

oxygen, which is responsible for the cross-linking. Riboflavin and UVA 

corneal CXL elicits a stiffening effect on the corneal stroma, which increases 

its biomechanical strength, thus enabling the arrest of the progression of the 

disease. 

Riboflavin 5'-phosphate ophthalmic (Photrexa, Photrexa Viscous( 

Riboflavin 5´-phosphate sodium (vitamin B2) is the precursor of 2 

coenzymes, flavin adenine dinucleotide and flavin mononucleotide, which 

catalyze oxidation/reduction reactions involved in a number of metabolic 

pathways. It is indicated for use in corneal collagen cross-linking in 

combination with the KXL System for the treatment of progressive 

keratoconus. Both the viscous solution (in 20% dextran) and the regular 

solution are used topically during the corneal CXL procedure. 
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1.9 Medication Summary 

          The only FDA-approved medication to treat the progression of 

keratoconus is riboflavin 5´-phosphate ophthalmic solution. It is a photo 

enhancer indicated for use with ultraviolet (UV) A exposure in the procedure 

for corneal collagen cross-linking (CXL.) 

Antihistamine/mast cell–stabilizing topical medications, antihistamines, mast 

cell stabilizers, nonsteroidal anti-inflammatory (NSAID), and, occasionally, 

steroids are helpful in controlling the often concomitant signs of ocular 

allergies, especially pruritus, that can lead to eye rubbing. These medications 

can also help with giant papillary conjunctivitis, which is a common 

complication of contact lens wear. Steroids should be used only after 

consideration of increased risks of cataracts, glaucoma, and decreased ability 

to resist infection. Cyclosporine ophthalmic emulsion is helpful in managing 

the inflammatory and dry-eye components of the disease. Episodes of hydrops 

may require treatment with hyperosmotics to reduce corneal swelling or 

topical steroid drops to reduce inflammation. Topical antibiotics are used for 

suspected infection. 
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Patients and Methods 

          It is a retrospective study, in which the clinical data in recorded files 

were reviewed of (179) eyes of (100) patients with keratoconus, among them 

(70) were males and (109) were females who were consulting Ibn Al Haitham 

Teaching Eye Hospital and Dar – Alsalam  Eye Center (54) patients with ( 66 

eyes ) for correction of their refractive errors during the period between july 

2013 through may 2021. 

2.1 Inclusion Criteria 

All patients who had complete and filled data files regardless their age and 

sex were included. Diagnosis of keratoconus were based on slit-lamp 

examination as mentioned in clinical charts of the patients as corneal 

topographic measurements using Pentacam Oculyzer topography 

2.2 Exclusion Criteria 

Files of patients with incomplete data including unavailability of topographic 

measures, those without a data of keratometry and or refraction, were 

excluded. 

Data were collected by using a data collection sheets including age, sex, 

refractive errors and severity of keratoconus by the highest axis of corneal 

power on keratometry classified into mild (43-48 D), moderate (48-54 D) and 

severe (< 54 D) [24], lense type, visual acuity and parameters of contact 

lenses which include lense B.C., diameter, power and visual acuity after 

Correction. All data are shown in table (1).  

2.3 Statistical Analysis IBN AL- Haithem Teaching Hospital: 

Analysis of Data of the (100) keratoconus patients with (179) eyes was done 

by using the Statistical Analysis System- SAS (2012) program. Chi square test 

was used to significant compare between percentage and Least significant 

difference -LSD test was used to significant compare between means 

variables in this study. 
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2.4 Statistical Analysis Dar - AL Salam Eye Center: 

Analysis of Data of the (54) keratoconus patients with (66) eyes was done by 

using the Statistical Analysis System- SAS it was used for the purpose of 

comparing patients' outcomes before and after using the UV-CXL cross-

linking device to treat corneal suppression and stunting of keratoconus .  
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NO EYE AGE 
GENDE
R GRADE REFRACTOIN ERROR 

LENS 
TYPE 

LEN
S 
B.C. 
(MM) 

DIAMERTE
R 

POWE
R 

VA AFTER 
CORRECTIO
N  

1 
RIGH
T 21-30. MALE MILD 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM surgery 

   
6/6. 

2 LEFT 10-20. MALE MILD 

AGAINST-THE-RULE 
COMPOUND MYOPIC  
ASTIGMATISM surgery 

   
6/6p 

3 
RIGH
T 21-30. FEMALE SEVER 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM surgery 

   
6/9p 

3 LEFT 21-30. FEMALE ADVANCED 
 

surgery 
   

6/18. 

4 
RIGH
T 21-30. FEMALE SEVER 

OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM surgery 

   
6/9. 

4 LEFT 21-30. FEMALE SEVER 
OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM surgery 

   
6/9. 

5 
RIGH
T 21-30. FEMALE SEVER 

with the rule simple myopic 
astigmatism surgery 

   
6/12. 

5 LEFT 21-30. FEMALE ADVAVCED 
with the rule simple myopic 
astigmatism surgery 

   
c.f.4m 

6 
RIGH
T 10-20. MALE SEVERE 

AGAINST-THE-RULE 
COMPOUND MYOPIC  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 9.3 6.9 -5 6/12. 

6 LEFT 10-20. MALE SEVERE 

AGAINST-THE-RULE 
COMPOUND MYOPIC  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 9.3 6.9 -8 6/9p 

7 
RIGH
T 21-30. MALE MILD 

OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM 

spherical 
rigid 
contact 
lens 4.7 9.3 -3 6/9p 

7 LEFT 21-30. MALE SEVERE 
OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM 

spherical 
rigid 
contact 
lens 9.3 9.3 -0.5 6/6. 

8 RIGH 10-20. MALE ADVANCED OBLIQUE COMPOUND spherical 6.9 9.3 -0.5 6/12p 

Table 2. 1 Data excluded from files of patients who were consulting IBN AL- Haithem Teaching Hospital 
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T MYOPIC ASTIGMATISM rigid 
contact 
lens 

8 LEFT 10-20. MALE severe 

AGAINST-THE-RULE 
COMPOUND MYOPIC  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.3 9.3 -4.5 6/6. 

9 
RIGH
T 21-30. FEMALE SEVER 

OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -5 6/6. 

10 
RIGH
T 10-20. MALE 

MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.2 9.3 -1.5 6/6. 

10 LEFT 10-20. MALE ADVANCED with the rule mixed astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -2 6/6p 

11 
RIGH
T 10-20. MALE 

MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -1 6/9. 

11 LEFT 10-20. MALE 
MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.2 9.3 -1 6/9. 

12 
RIGH
T 21-30. FEMALE severe 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -1.5 6/6p 

12 LEFT 21-30. FEMALE severe 
OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -2.5 6/6. 

13 
RIGH
T 10-20. MALE severe 

with the rule simple myopic 
astigmatism 

spherical 
rigid 7 9.3 -3 6/9. 
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contact 
lens 

13 LEFT 10-20. MALE severe 
OBLIQUE SIMPLE 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.3 9.3 -3 6/12. 

14 Left 21-30. Female severe 
OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.5 9.3 -2.5 6/6. 

14 
RIGH
T 21-30. FEMALE severe 

with the rule simple myopic 
astigmatism 

spherical 
rigid 
contact 
lens 7.5 9.3 -2.5 6/6. 

15 Right 21-30. Male Severe 
OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.2 9.3 -2.5 6/18p 

15 Left 21-30. Male Severe 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 7.2 9.3 -2.5 6/18p 

16 Right 10-20. FEMALE Severe 
with the rule simple myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -5 6/9. 

16 Left 10-20. FEMALE Severe 

AGAINST-THE-RULE 
COMPOUND MYOPIC  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 4 6/9. 

17 Right 21-30. Male Moderate 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -3 6/9. 

17 Left 21-30. Male Mild 
with the rule simple myopic 
astigmatism 

spherical 
rigid 
contact 6.9 9.3 -3 6/9. 
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lens 

18 Right 21-30. Female Severe 
AGAINST-THE-RULE mixed  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.6 9.3 -2 6/9. 

18 Left 21-30. Female Severe with the rule mixed astigmatism 

spherical 
rigid 
contact 
lens 7.2 9.3 -4.5 6/9. 

19 Right 21-30. Male Moderate 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -3 6/6p 

19 Left 21-30. Male Severe 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -3 6/12. 

20 Left 21-30. Male: Mild 
OBLIQUE COMPOUND 
MYOPIC ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -4.5 6/6. 

21 Right 21-30. Male Moderate 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.6 9.3 -1 6/6. 

22 Left: 21-30. Male Moderate 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 8 9.3 10 6/9. 

23 Right 21-30. Female Advanced 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -7 6/18. 

23 Left 21-30. Female Severe 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -6 6/9. 
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24 Right 21-30. Male Severe 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 09:03 -3 6/24p 

24 Left 21-30. Male Severe 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.9 9.3 -3 6/6. 

25 Right 21-30. Female Severe 
OBLIQUE mixed 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.9 9.3 -1 6/18. 

25 Left 21-30. Female Severe 
OBLIQUE mixed 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -2.5 6/36. 

26 Right 21-30. Male Moderate 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7 9.3 -6.5 6/9. 

26 Left 21-30. Male Severe 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 7.7 9.3 -1.5 6/9. 

27 Left 21-30. Female Moderate 
OBLIQUE COMPOUND  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -2 6/6. 

27 Right 21-30. Female Mild 
OBLIQUE COMPOUND  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -2.5 6/6. 

28 Right 10-20. FEMALE Severe 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -6 6/6. 

28 Left 10-20. FEMALE Moderate OBLIQUE SIMPLE MYOPIC spherical 6.9 9.3 1 6/6. 
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ASTIGMATISM rigid 
contact 
lens 

29 Right 21-30. Female Moderate 
OBLIQUE COMPOUND  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 1 6/6. 

29 Left 21-30. Female Severe 
OBLIQUE COMPOUND  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -1 6/6. 

30 Right 21-30. Female Mild 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.9 9.3 1 6/6. 

30 Left 21-30. Female Mild 
OBLIQUE COMPOUND  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.9 9.3 -3 6/9. 

31 Right 10-20. Female Advanced 
AGAINST-THE-RULE mixed 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -3 6/18. 

31 Left 10-20. Female Advanced 
AGAINST-THE-RULE mixed 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -1.5 6/6. 

32 Right 21-30. Female Mild 
OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7 9.3 -1 6/9. 

32 Left 21-30. Female Severe 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.2 9.3 -6 6/9. 

33 Right 10-20. Female Mild 
AGAINST-THE-RULE 
compound MYOPIC  

spherical 
rigid 7.3 9.3 -6 6/24. 
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ASTIGMATISM contact 
lens 

33 Left 10-20. Female Mild 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -1 6/6. 

34 
RIGH
T 21-30. FEMALE 

MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -3 6/6. 

34 LEFT 21-30. FEMALE 
MODERAT
E 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.4 9.3 -4 6/36. 

35 
RIGH
T 21-30. MALE 

MODERAT
E 

OBLIQUE mixed 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.8 9.3 -1 6/6. 

35 LEFT 21-30. MALE MILD 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.3 9.3 -3 6/6. 

36 
RIGH
T 21-30. FEMALE MILD 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -4 6/36. 

36 LEFT 21-30. FEMALE 
MODERAT
E 

AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 7 9.3 -5 6/36. 

37 
RIGH
T 21-30. FEMALE MILD 

with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -4 6/9. 

37 LEFT 21-30. FEMALE ADVANCED 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 6.9 9.3 -2 6/9. 
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lens 

38 
RIGH
T 21-30. MALE SEVER 

with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -2 6/6. 

38 LEFT 21-30. MALE SEVER 
OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -18 6/6. 

39 
RIGH
T 10-20. FEMALE 

MODERAT
E 

AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.6 9.3 -9 6/9. 

39 LEFT 10-20. FEMALE 
MODERAT
E 

AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.6 9.3 -12 6/6. 

40 
RIGH
T 21-30. MALE 

MODERAT
E 

with the rule SIMPLE myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -5.5 6/18. 

40 LEFT 21-30. MALE ADVANCED 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -4.5 6/12. 

41 
RIGH
T 21-30. FEMALE MILD 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.5 9.3 -8 6/9. 

41 LEFT 21-30. FEMALE 
MODERAT
E 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.5 9.3 -7 6/6. 

42 LEFT 21-30. MALE SEVERE 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -3 6/9. 
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43 
RIGH
T 21-30. MALE SEVERE 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.7 9.3 -5.5 6/24. 

44 
RIGH
T 10-20. FEMALE 

MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -6 6/6. 

44 LEFT 10—21 MALE 
MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.9 9.3 -3 6/6. 

45 
RIGH
T 21-30. FEMALE SEVERE 

with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 8 9.3 -7 6/12. 

45 LEFT 21-30. FEMALE MILD 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 7.9 9.3 -7 6/9. 

46 LEFT 10-20. FEMALE 
MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 8.6 9.3 -3 6/12. 

47 
RIGH
T 21-30. MALE MILD 

with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 8.6 9.3 -4 6/9. 

47 LEFT 21-30. MALE MILD 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 8.6 9.3 -3.5 6/12. 

48 LEFT 21-30. FEMALE SEVERE 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.2 9.3 -12 6/12. 

49 RIGH 10-20. FEMALE MODERAT with the rule compound myopic spherical 6.9 9.3 -12 6/6. 
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T E astigmatism rigid 
contact 
lens 

49 LEFT 10-20. FEMALE SEVERE 
with the rule compound myopic 
astigmatism 

spherical 
rigid 
contact 
lens 7.5 9.3 -11 6/6. 

50 
RIGH
T 10-20. FEMALE MILD 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.5 9.3 -3 6/36. 

51 
RIGH
T 21-30. FEMALE MILD 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 6.9 9.3 -12 6/12. 

51 LEFT 21-30. FEMALE MILD 
OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 7.2 9.3 -11 6/18. 

52 
RIGH
T 21-30. FEMALE MILD 

OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 8.2 9.3 -3 6/9. 

52 LEFT 21-30. FEMALE MILD 
OBLIQUE compound MYOPIC 
ASTIGMATISM 

spherical 
rigid 
contact 
lens 8.2 9.3 -1 6/6. 

53 LEFT 21-30. MALE ADVANCED 
with the rule SIMPLE myopic 
astigmatism 

spherical 
rigid 
contact 
lens 6.9 9.3 -4 6/9. 

54 
RIGH
T 21-30. FEMALE 

MODERAT
E 

with the rule SIMPLE myopic 
astigmatism 

spherical 
rigid 
contact 
lens 7.5 9.3 -2.5 6/6. 

55 
RIGH
T 21-30. MALE SEVERE 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/9. 
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55 LEFT 21-30. MALE MILD 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/6p 

56 LEFT 21-30. MALE MILD 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/6. 

57 
RIGH
T 10-20. FEMALE MILD 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/6. 

57 LEFT 10-20. FEMALE MILD 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/6. 

58 
RIGH
T 21-30. MALE MILD 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/12. 

58 LEFT 21-30. MALE 
MODERAT
E 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/18. 

59 
RIGH
T 21-30. FEMALE MILD 

with the rule compound myopic 
astigmatism SERGERY 

   
6/6P 

60 
RIGH
T 21-30. FEMALE 

MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/6. 

60 LEFT 21-30. FEMALE MILD 
with the rule compound myopic 
astigmatism SERGERY 

   
6/6. 

61 
RIGH
T 21-30. FEMALE 

MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/9P 

61 LEFT 21-30. FEMALE 
MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

62 
RIGH
T 21-30. FEMALE 

MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/18. 

62 LEFT 21-30. FEMALE MILD 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12P 

63 LEFT 21-30. MALE MILD 
with the rule compound myopic 
astigmatism SERGERY 

   
6/6. 

64 
RIGH
T 21-30. MALE MILD 

with the rule MIXED 
astigmatism SERGERY 

   
6/6. 

64 LEFT 21-30. MALE ADVANCED 
with the rule MIXED 
astigmatism SERGERY 

   
6/12P 

65 RIGH 21-30. FEMALE Mild OBLIQUE compound MYOPIC SERGERY 
   

6/12. 
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T ASTIGMATISM 

66 
RIGH
T 21-30. FEMALE 

MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/24P 

66 LEFT 21-30. FEMALE Mild 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/18. 

67 LEFT 10-20. FEMALE ADVANCED 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/24. 

68 
RIGH
T 41-50. FEMALE 

MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

68 LEFT 41-50. FEMALE Mild 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/18. 

69 
RIGH
T 21-30. MALE 

MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/9. 

69 LEFT 21-30. MALE SEVERE 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

70 
RIGH
T 21-30. FEMALE 

MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12P 

70 LEFT 21-30. FEMALE 
MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

71 
RIGH
T 41-50. FEMALE Mild 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/12P 

71 LEFT 31-39. MALE SEVERE 
AGAINST-THE-RULE MIXED  
ASTIGMATISM SERGERY 

   
6/60. 

72 
RIGH
T 21-30. FEMALE Mild 

with the rule compound myopic 
astigmatism SERGERY 

   
6/9. 

72 LEFT 21-30. FEMALE Mild 
with the rule compound myopic 
astigmatism SERGERY 

   
6/9. 

73 Right 21-30. Female Moderate 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

73 LEFT 21-30. Female Moderate 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

74 Right 41-50. male Advanced 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/36p 

74 left 41-50. male severe 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/18. 
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75 Right 31-39. MALE Moderate 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/24. 

75 left 31-39. MALE Moderate 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/9. 

76 Right 21-30. male Mild 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12p 

76 left 21-30. male Mild 
with the rule compound myopic 
astigmatism SERGERY 

   
6/12. 

77 Right 31-39. MALE Mild 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/6. 

77 left 31-39. MALE Moderate 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/9p 

78 Right 21-30. Female Mild 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/6p 

78 left 21-30. Female Mild 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/6p 

79 Right 21-30. Female Moderate 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/12. 

79 left 21-30. Female Moderate 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/9. 

80 Right 31-39. MALE severe 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/6. 

80 left 31-39. MALE Advanced 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/9. 

81 Right 31-39. Female Moderate 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/12. 

81 left 31-39. Female Mild 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/9. 

82 Right 31-39. Female Advanced 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

82 left 31-39. Female Advanced 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/9. 
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83 Right 31-39. Female Moderate 
AGAINST-THE-RULE mixed 
ASTIGMATISM SERGERY 

   
6/9. 

83 left 31-39. Female Moderate 
AGAINST-THE-RULE mixed 
ASTIGMATISM SERGERY 

   
6/9. 

84 Right 21-30. male severe 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

84 left 21-30. male Moderate 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

85 Right 31-39. Female Moderate 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/9. 

85 left 31-39. Female Mild 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/6. 

86 Right 21-30. mALE 
MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/6. 

86 left 21-30. mALE 
MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/9. 

87 Right 21-30. Female 
MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

87 left 21-30. Female 
MODERAT
E 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/9p 

88 Right 31-39. Female Mild 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/6. 

88 left 31-39. Female 
MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/9p 

89 Right 31-39. mALE ADVANCED 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/24. 

89 left 31-39. mALE ADVANCED 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/36. 

90 
RIGH
T 31-39. Female severe 

AGAINST-THE-RULE mixed 
ASTIGMATISM SERGERY 

   
6/6p 

90 lEFT 31-39. Female MILD 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/6p 

91 
RIGH
T 21-30. FEMALE MILD 

AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/6. 

91 lEFT 21-30. FEMALE MILD 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/6. 

92 RIGH 21-30. FEMALE MILD AGAINST-THE-RULE SERGERY 
   

6/6. 
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T compound MYOPIC  
ASTIGMATISM 

92 lEFT 21-30. FEMALE MILD 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/9. 

93 
RIGH
T 21-30. FEMALE MILD 

OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/6p 

93 lEFT 21-30. FEMALE severe 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/12. 

94 
RIGH
T 21-30. FEMALE 

MODERAT
E 

AGAINST-THE-RULE 
compound MYOPIC  
ASTIGMATISM SERGERY 

   
6/18. 

94 lEFT 21-30. FEMALE 
MODERAT
E 

AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/12. 

95 
RIGH
T 21-30. FEMALE MILD 

with the rule compound myopic 
astigmatism SERGERY 

   
6/9p 

95 lEFT 21-30. FEMALE MILD 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/9. 

96 lEFT 21-30. mALE SEVERE 
OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/12p 

97 
RIGH
T 31-39. FEMALE 

MODERAT
E 

AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/9p 

97 lEFT 31-39. FEMALE SEVERE 
AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/9p 

98 lEFT 0-9. mALE 
MODERAT
E 

OBLIQUE mixed 
ASTIGMATISM SERGERY 

   
6/9p 

99 lEFT 0-9. FEMALE ADVANCED 
OBLIQUE SIMPLE MYOPIC 
ASTIGMATISM SERGERY 

   
6/24. 

100 
RIGH
T 21-30. mALE 

MODERAT
E 

AGAINST-THE-RULE simple 
MYOPIC  ASTIGMATISM SERGERY 

   
6/6p 

100 lEFT 21-30. mALE 
MODERAT
E 

OBLIQUE compound MYOPIC 
ASTIGMATISM SERGERY 

   
6/6p 
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2 Data excluded from files of patients who were consulting  2.Table 

AL Salam  Eye Center –Dar  
 

no V.A Befor 
Refraction 

Before 

V.A 

After 
Refraction after Birth 

1 
CF        4m 

6/12       R 
-2.0/-6.5X150 6/12     -2.0/-6.0X180 1992 

2 
CF 3M     

6/12 
-2.0/ -6.0x60 6/12 -2.0/ -5.0x60 1990 

3 
CF 2M     

6/24          
-6.0/-4.0x180 6/24 -6.0/-3.0x180 1995 

4 
CF 2m       

6/18           
-5.5/-3.5X180 6/18 -5.5/-3.5X180 2000 

5 
CF 3m     

6/12           
-3.0/-2.5X90 6/6p -0.0/-1.0X90 2001 

6 
CF 4m       

6/18            
-4.0/-2.5X180 6/12p -2.5/-2.0X90 2000 

7 

CF 3m          

6/18               

 

-3.0/-2.25X180 6/12 p -2.0/ -1.75X180 1997 

8 
6/36              

6/12              
-5.0/-4.5X90 6/6p -1.5/-0.75X180 1990 

9 

Cf  1m 

6/12 

 

+3.0/-2.5x180 
6/6p 

with 
0.0/-0.0x 2000 

10 
6/60 

6/12 
-1.5/-2.5x90 6/12 -1.0/-2.0x180 1993 

11 
6/24 

2/12 
0.0/-2.0x180 6/9 p 0.0/-1.0x90 1992 

12 
CF 1m 

6/12 
-3.5/-2.5x60 6/12 -3.0/-2.0/90 1998 

13 
CF 2m 

6/12 
-3.0/-2.0x180 

6/12 

whith 
-2.5/-2.0x90 1990 

14 
CF 6m 

6/24 
-4.0/-3.0/180 6/24 -4.0/-3.0/180 1995 

15 
CF 3m 

6/60 
-2.5/-3.0x60 

6/24 

with 
-2.5/-3.0x60 1994 

16 
6/36 

6/12 
-3.0/-3.0x180 6/12 -1.0/-2.0x90 1999 
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17 
6/36 

6/18 
-3.0/-3.5x90 6/18 -3.0/-3.0x180 2000 

18 
CF 3m 

6/24p 
-3.0/-5.5x90 6/6 p 0.0/-1.0 x180 1999 

19 
CF 1m 

6/18 
-3.0/-4.0x180 6/9 p -3.0/-3.0x180 1992 

20 
6/24 

6/18 
-3.5/-2.5x90 6/6p -0.0/-0.5x90 2003 

21 
CF 3m 

6/24 
-4.5/-3.5x180 

6/18 

whith 
-3.5/3.00x90 2000 

22 
CF 4m 

6/18 
-3.0/-2.5x180 6l/18 -3.0/-2.5x180 1997 

23 
CF 2m 

6/18 
-4.0/-2.5x90 6/9 p -3.0/-2.5x90 1990 

24 
6/60 

6/18 
-1.5/-2.5x180 6/6 p -1.0/-2.0x180 1996 

25 
6/24 

6/9 
-2.5/-2.5x180 6/9 -2.0/-2.0x180 1988 

26 
CF 6m 

6/24 
-4.0/-2.5x90 

6/18  

whith 
-3.0/-1.5x90 1986 

27 
CF1m 

6/9 
-1.0/-2.0x180 6/6 p -5.0/-1.0x180 2002 

28 
6/60 

6/18 
-1.5/2.5x180 6/9 p -0.5/-2.0x90 1996 

29 
CF 2m 

6/12 
-3.0 /-3.5x90 

6/6  

whith 
-0.5/-1.0x90 

1998 

 

30 
CF 2m 

6/12 
-4.0/-3.0x180 

6/12 

with 
-3.0/-2.0 x90 

1995 

 

31 
6/36 

6/12p 
-2.0/-5.0x20 6/12p -2.0/-5.0x20 1999 

32 
6/36 

6/12 
-2.0/-4.5x150 6/12 -2.0/-4.5x150 1999 

33 
CF 1m 

6/12 
-2.0/-3.5 x90 6/12 -1.5/-4.5x180 2000 

34 
6/24 

6/12 
0.0/-4.0x180 6/6 0.0/0.0 1997 



45 
 

 

 

 

 

 

no 
V.A 

Before 

Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

36 Cf3m 

6/12] R 

6/60 

  6/12] L 

-3.0/-2.5] R 

-2.5/-3.0]L 

6/6PWITH 

Ou 

-2/-1]R 

-2/-2.5]L 

2001 

 

 

 

 

 

 

 

 

no 
V.A 

Before 

Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

35 6/18        

6/9p 
+0.51 / 2.0 

x90 
6/12p 
6/6p 

0.0/+1.0x90 1991 
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no 
V.A 

Before 

Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

38 6/24 

6/9 

-0.0/-2.5x 6/9 

6/9 

-1.5 CYL 1995 

 

 

 

 

 

 

 

 

 

no 
V.A 

Before 

Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

37 CF3M 

6/9 

-2.0/-7.0x 6/6 P 

 

-1.0/-1.0x 2000 
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no 
V.A 

Before 

Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

39 6/9 OU 

WITH 

 

/0.0-2.5 

CYLx ]R 

/0.0-3CYLx 

]L 

6/9 

WIYHOUT 

6/6 WITH 

OU 

0.0/-2 CYL 

]R 

0.0/-2.5 

CYL ]L 

1994 
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no V.A Before 
Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

40 6/30 :6/9 

]R 

CF3M : 

6/12]L 

-0.5/-2.5 ]R 

-1/-2 ] L 

6/6 

WITH 

LEFT 

PLAN ]R 

-0.5/-2 ]L 

2000 
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no V.A Before 
Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

41 

6/60 

:6/12]R 

CF2M : 

6/30 ] L 

-1.5/-2.5]R 

-4.5/-2.5]L 

6/48:6/9P]R 

CF2M: 

6/24]L 

-2.0/-2.0 ]R 

-4.0/-2.0 ]L 

1985 

 

 

no V.A before 
Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

42 6/6  ]R 

6/12 :6/9 ]L 

- 

-1.5/-2.5 ]L 

6/6 ]R 

6/9 P:6/9]L 

 

--0.0/-2.0x 

1993 
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no V.A before 
Refraction 

Before 
V.A After Refraction after Birth 

43 18/P :6/9P]R6 

6/12 :6/9 P]L 

-1.0/-3.0 ]R 

-1.5/-2.0 ]L 

6/12:6/6]R 

6/12:6/9]L 

-0.5/-2.5 R 

-2.0/-1.0 L 

1995 

 

no V.A before 
Refraction 

Before 
V.A After Refraction after Birth 

44 6/60:6/30]R 

6/9:6/6P]L 

-4cyl ]R 

-0.5cyl ]L 

6/12:6/6]R 

6/6p:6/6]L 

-0.5cyl ou ] 

OD:CYL + RING] 

1995 
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no V.A before 
Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

45 6/60:6/12]R 

6/30:6/12 ]L 

-1.0/-3.0 ]R 

-3.0 CYL ]L 

6/6 WITHOUT 

OU 

RING+CXL 1986 

 

no V.A before 
Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

46 6/6 ]R 

6/18 :6/9 ]L 

- 

-2.5 CYL ]L 

6/6 R 

6/12:6/6P]L 

-2.5CYL ]L 1983 
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no 
V.A 

before 

Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

47 CF3M 

6/9 

1.5/-4.0x 6/6 

WITH 

0.0/3.0 

CYLx 

1993 

 

 

no V.A before 
Refraction 

Before 
V.A After Refraction after Birth 

48 6/60:6/6P]R 

6/9:6/6 ]L 

-4.5CYL]R 

-0.5CYL ]L 

6/12:6/6]R 

6/6P:6/6]L 

-3.0CYL 

-0.5CYL 

1991 
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no V.A before 
Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

49 -2.5 CYL]R 

-1 CYL]L 

6/18:6/9]R 

6/9:6/6P ]L 

6/9  ] OU 

6/6  ] 

-2.5 CYL 

-1.0 CYL 

1991 
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no V.A before 
Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

50 6/12p:6/9]L 

6/18:6/12]R 

-1.5CYL ]L 

-2.5 CYL ]R 

6/6 WITH 

OU 

-1.0CYL 

OUt 

1995 
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no V.A before 
Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

51 

6/60 

WITHOUT 

6/24 WITH 

-2.75/-3.25 
6/6 

WITH 

0.0/-1.5 

CYLx 
1977 

 

no 
V.A 

before 

Refraction 

Before 
V.A After 

Refraction 

after 
Birth 

52 6/60 -1.5/-2.0x 

6/24 

WITHOUT 

6/9 WITH 

0.0/-1.0 

CYL 
1982 
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no V.A before 
Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

53 

CF2M 

WITOUT  

6/36 

6/9 WITH 

-2.5/-4.5x 

-3.5 

6/6 

WITH 

-1.5/2.0x 

-2.5 
1994 
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no 
V.A 

before 

Refraction 

Before 

V.A 

After 

Refraction 

after 
Birth 

54 
6mcf 

with 

Sph 4.5- 

3.5- cyl 180° 
6/6 0.0/0.0x 1997 
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CHAPTER THREE 

 

 

 

Results and Discussion 
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CHAPTER THREE 

 

 

Results and Discussion 

       By studying the number of 54 patients and 66 eyes for treatment by UV a 

radiation and the use of the device in dar al-salam eye center hospital and , and of 

100 patients with 179 eyes in IBN AL- Haithem Teaching Hospital ,the relationship 

was inverse between the time used for the operation and the milliwatts used for 

treatment , the higher the time , the lower the milliwatts 

. 
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Figure 3.I-Time and mW of UV radiation Keratoconus 
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We calculated the average of patients who had VA with a CF degree of deferent 

meters (1.2.3.4 and  5 ) and they were (29) eyes out of a total of (66) eyes . it was 

found that the VA after corneal cross-linking for them stopped the development of 

keratoconus and improved vision in many cases were treatment is a sure and 

effective alternative to avoid damage to a corneal transplant. 

 

 Table 3.II CF V.A before and V.A after (UV) radiation  

CF V.A 

Before 

V.A After (UV) A Radiation 

6/6 6/9 6/12 6/18 6/24 6/36 6/60 

1 m 3 1 2     

2 m 2 1 2 1 2   

3 m 6  2 1 1   

4 m   1 1    

5 m        

6 m 1   1 1   
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Figure 3.II-CF V.A before and V.A after UV radiation 
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  The study population comprised 100 patients ( 179 eyes ) . 39.106% of the 

patients were male and 60.894% were female The age range for males was 11-49 

years and for females was 13-36 years. (Table 3.1) and (Figure 3.1) show the 

distribution of diagnosis of KCN according to age and sex. KCN was more frequent 

in females (60.894%) overall, and in both males and females in the second and the 

third decades. of life (16.19% and 66.47% respectively). 

Table 3.1: Distribution of patients with keratoconus by age and sex 

 

Figure 3. 1 Distribution of patients with keratoconus by age And sex 3. 
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35
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45

10-20 yr. 21-30 yr. 31-40 yr. 41-50 yr.

male

female

Total Female Male Age  

( Years ) % No.  % No.  % No.  

16.19 29 10.05 18 6.14 11 10-20 yr. 

66.47 119 40.78 73 25.69 46 21-30 yr. 

12.84 23 7.82 14 5.02 9 31-40 yr. 

2.77 5 1.67 3 1.1 2 41-50 yr. 

Sex and Age group 

 P
er

ce
n

ta
g
e%
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Distribution of the diagnosis of KCN for all eyes by grade and sex ,  (Table 3.2) 

and (figure 3.2) shows a high frequency of mild (30.71%) and    mild 31.48% ) 

stage in both males and females. 

 

 

Table 3.2: Distribution of patients by sex and grade of keratoconus 

 

Figure 3.2: Distribution of patients by sex and grade of keratoconus 
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male

female

Total Female Male 
Grade 

% No.  % No.  % No.  

30.71 55 21.78 39 8.93 16 Mild 

31.48 57 19.55 35 12.29 22 Moderate 

10.6 19 5.58 10 5.02 9 Advanced 

26.8 48 13.96 25 12.84 23 Severe 

 P
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n
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g
e%

 



70 
 

 

 

In (Table 3.3) and (figure 3.3) Mild and moderate grades were more frequent in the 

second ,  third and fourth decades of life. Advanced grade was not found in patients 

in the fifth decade of life. 

 

Table 3.3: Distribution of total eyes by keratoconus grade and decade of life 

 

 

 

 

 

 

Figure 3.3: Distribution of total eyes by keratoconus grade and decade of lif
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Age 41-50 

yr. 

Age 31-40 

yr. 

Age 21-30 

yr. 

Age 10-20 

yr. Grade 

% No.  % No.  % No.  % No.  % No.  

30.72 55 1.11 2 2.79 5 23.46 42 3.35 6 Mild 

31.28 56 0.55 1 5.02 9 20.11 36 5.58 10 Moderate 

9.49 17 0.55 1 2.79 5 3.35 6 2.79 5 Advanced 

22.9 41 0.55 1 2.23 4 15.08 27 5.02 9 Severe 

Distribution of patients by sex and grade of keratoconus 
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Next, we calculated the prevalence of refractive errors by sex (Table 3.4) and 

(Figure3.4) and found that Oblique compound myopic astigmatism was the most 

frequent refractive error in eyes with KCN, being present in 30.72% of eyes. With-

the-rule compound myopic astigmatism was present in 12.29% of all cases, 

followed by Oblique mixed astigmatism (2.23%, with a greater frequency in 

females), Against-the-rule simple myopic astigmatism was present in 12.29% of 

cases, followed by with-the-rule simple myopic astigmatism was present in 5.02% 

of cases. 

The refractive errors were also classified according to KCN grade as shown in      

(Table 3.5) and (Figure 3.5) In eyes with mild KCN, three refractive errors were 

more frequent, and are presented here in descending order as follows: Oblique 

compound myopic astigmatism in 6.7% of eyes, With-the-rule compound myopic 

astigmatism in 6.7% of eyes, Oblique mixed astigmatism in 0% of eyes; With the 

rule mixed astigmatism in 0.55% of eyes. Against-the-rule compound hyperopic 

astigmatism Against-the-rule simple hyperopic astigmatism. Against-the rule 

compound myopic astigmatism, Against-the-rule mixed astigmatism and Oblique 

simple myopic astigmatism was not observed in (Table 3.5) and (Figure 3.5). In 

eyes with moderate KCN, we found the first previously mentioned refractive error, 

but with different percentages, ie, Oblique compound myopic astigmatism in 9.94% 

of all eyes, Oblique mixed astigmatism in 1.11% of all eyes; With-the-rule 

compound myopic astigmatism in 3.91% of all eyes, Against-the-rule simple 

myopic astigmatism in 5.02% of all eyes; With-the-rule simple myopic astigmatism 

Age and grade 
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in 1.11% of all eyes; Against-the-rule mixed astigmatism in 1.11 % of all eyes; 

Oblique simple myopic astigmatism in 8.37 % of all eyes, Nearly all refractive 

errors were Present with this grade, except for against-the-rule compound 

hyperopic astigmatism, and against-the-rule compound myopic astigmatism. In 

advanced stage we found the first previously mentioned refractive error. But with 

different percentages, ie, Oblique compound myopic astigmatism in 1.67% of all 

eyes, Against-the-rule simple myopic astigmatism which is in 1.67 % of all eyes; 

With-the-rule compound myopic astigmatism. Oblique mixed astigmatism, and 

With-the-rule simple myopic astigmatism all is in 1.11% of all eyes. With the rule 

mixed astigmatism and Against-the-rule mixed astigmatism in 1.11% of all eyes. 

Against-the-rule compound hyperopic astigmatism, Against-the-rule simple 

hyperopic astigmatism, Against-the-rule compound myopic astigmatism, and 

Oblique simple myopic astigmatism all are not present in this grade. 

In sever stage also we found the first previously mentioned refractive error but also 

with different percentages, ie, Oblique compound myopic astigmatism in 8.93 % of 

all eyes, followed by With-the-rule compound myopic astigmatism which is in 2.79 

% of all eyes, Oblique mixed astigmatism in 1.11 % of all eyes; With-the-rule 

simple myopic astigmatism in 2.23% of all eyes; Against-the-rule simple myopic 

astigmatism which is in 2.79 % of all eyes. 

Compound hyperopic astigmatism, Against-the-rule simple hyperopic astigmatism, 

both are not present in this grade . 

As can be seen, the more frequent refractive errors in patients with KCN were 

Oblique compound myopic astigmatism in 26.81%, With-the-rule compound 
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myopic astigmatism in 12.29 %. Oblique mixed astigmatism in 2.23 %. Against-

the-rule simple myopic astigmatism in 12.29 %, With-the-rule simple myopic 

astigmatism in 75.68 %. Against-the-rule mixed astigmatism 3.91 %. With the rule 

mixed astigmatism and Oblique simple myopic astigmatism in 18.99 %. Against-

the-rule simple hyperopic astigmatism in 0 %, while Against-the-rule compound 

hyperopic astigmatism, Against the-rule compound myopic astigmatism both are 

not present in Total refractive error grades.  

Against-the-rule mixed astigmatism was in 3.91%. Finally, no cases were recorded 

in Against-the-rule compound hyperopic astigmatism, Hyperopia, and Myopia and 

the percentage was 0.0% for each. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



74 
 

 

 

Table 3.4-Prevalence of refractive errors in keratoconus eyes by sex 

 

Total Female Male 

Refractive error 

 

% No.  % No.  % N

o.  

0 0 0 0 0 0 
Against-the-rule compound 

hyperopic astigmatism 

0 0 0 0 0 0 
Against-the-rule simple 

hyperopic astigmatism 

12.290
5 

22 
7.2625

7 
13 

5.02793
3 

9 
With-the-rule compound 

myopic astigmatism 

30.726
26 

55 
19.553

07 
35 

11.1731
8 

20 
Oblique compound myopic 

astigmatism 

11.731
84 

21 
6.1452

51 
11 

5.58659
2 

10 

Against-the-rule compound 

myopic astigmatism 

 

2.2346
37 

4 
0.5586

59 
1 

1.67597
8 

3 
With the rule mixed 

astigmatism 

2.2346
37 

4 
1.1173

18 
2 

1.11731
8 

2 Oblique mixed astigmatism 

4.4692
74 

8 
3.9106

15 
7 

0.55865
9 

1 
Against-the-rule mixed 

astigmatism 

5.0279
33 

9 
2.7932

96 
5 

2.23463
7 

4 
With-the-rule simple myopic 

astigmatism 

18.435
75 

33 
11.731

84 
21 

6.70391
1 

12 
Oblique simple myopic 

astigmatism 

12.290
5 

22 
7.8212

29 
14 

4.46927
4 

8 
Against-the-rule simple myopic 

astigmatism 

0 0 0 0 0 0 Hyperopia 

0 0 0 0 0 0 Myopia 
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Figure 3.4-Prevalence of refractive errors in keratoconus eyes by sex 
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Table 3.5-Classification of refractive errors by keratoconus grade 

Total Severe Advanced Moderate Mild 
Refractive error 

 
% 

No

. 
% 

No

. 
% No. % No. % No. 

0 0 0 0 0 0 0 0 0 0 
Against-the-rule compound 

hyperopic astigmatism 

0 0 0 0 0 0 0 0 0 0 
Against-the-rule simple 

hyperopic astigmatism 

12.29

05 
22 

2.79

329

6 

5 
1.117

318 
2 

1.675

978 
3 

6.7039

11 
12 

With-the-rule compound 

myopic astigmatism 

26.81

564 
48 

8.93

854

7 

16 
1.675

978 
3 

9.497

207 
17 

6.7039

11 
12 

Oblique compound myopic 

astigmatism 

11.73

184 
21 

2.23

463

7 

4 
0.558

659 
1 

3.910

615 
7 

5.0279

33 
9 

Against-the-rule compound 

myopic astigmatism 

 

2.234

637 
4 

0.55

865

9 

1 
1.117

318 
2 0 0 

0.5586

59 
1 

With the rule mixed 

astigmatism 

2.234

637 
4 

1.11

731

8 

2 0 0 
1.117

318 
2 0 0 

Oblique mixed astigmatism 

3.910

615 
7 

1.67

597

8 

3 
1.117

318 
2 

1.117

318 
2 0 0 

Against-the-rule mixed 

astigmatism 

5.027

933 
9 

2.23

463

7 

4 
1.117

318 
2 

1.117

318 
2 

0.5586

59 
1 

With-the-rule simple 

myopic astigmatism 

18.99

441 
34 

4.46

927

4 

8 
1.675

978 
3 

8.379

888 
15 

4.4692

74 
8 

Oblique simple myopic 

astigmatism 

12.29

05 
22 

2.79

329

6 

5 
1.675

978 
3 

5.027

933 
9 

2.7932

96 
5 

Against-the-rule simple 

myopic astigmatism 

0 0 0 0 0 0 0 0 0 0 Hyperopia 

0 0 0 0 0 0 0 0 0 0 Myopia 
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Figure 3.5-Type of treatment method with  keratoconus 
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Table 3.6-Percent of visual acuity after corrected 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

V.A. After Correction 
Basic Visual Acuity 

% No. 

34.07821 61 6/6 

29.60894 53 6/9 

18.99441 34 6/12 

7.821229 14 6/18 

4.469274 8 6/24 

3.910615 7 6/36 

0.558659 1 6/60 

0 0 C.F. 1M 

0 0 C.F. 2M 

0 0 C.F. 3M 

0.558659 1 C.F. 4M 
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 Figure 3.6-Percent of visual acuity after corrected 

 

visual acuity 
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CHAPTER FOUR 

 

 

 

 

 

Conclusions and Recommendations 
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4.1 - Conclusion  

  

 The etiology of KCN is unclear, but a strong genetic component has been 

suggested. The condition is usually associated with different variants of 

astigmatism On reviewing the literature, it is evident that a relationship exists 

between KCN and astigmatism KCN is usually accompanied by astigmatism, 

a type of refractive error, which changes with progression of the disease. 

There is a considerable number of studies describing the prevalence and 

types of KCN, but there is insufficient information about the prevalence of 

refractive errors in this disease in some countries Knowledge of the type of 

refractive error could assist in staging KCN, although this is not the sole 

criterion . 

 The study population comprised patients, including( 154 ) patients  with 

KCN. KCN was found more frequently in females (60.894%) than in males. 

The most cases were in the second and third age, and there was a greater 

frequency of moderate KCN. Oblique compound myopic astigmatism had a 

prevalence of 30.72% and was present in all grades, although there are other 

types of refractive errors  

 

 has found clinical application in the form of collagen cross linking using 

riboflavin and ultraviolet-A radiation, which is seen to arrest disease 

progression, at least for a few years and to some extent improve the mean 

keratometry values 

 Crosslinking a paradigm shift Progressive keratoconus corneas can be 

stabilized and strengthened by corneal  

 crosslinking (CXL)  The cellular basis of its effectiveness is the creation of 

chemicalbonds between large molecules, inducing a polymerization effect. 

The technique of CXL was first applied in human keratoconus corneas in 

1998 and consists of an epithelial removal after which the corneal stroma is 
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saturated with the photosensitizer riboflavin (vitamin B2) for a certain period 

of time (normally between 20-30 minutes)     or (  5_10 minutes) With a 

difference of milliwattsThen, ultraviolet-A (UVA, 370nm) radiation is applied 

which produces reactive oxygen species.which in turn induce interfibrillar 

covalent collagen cross-links. 

 

 Used  2013 – 2016 Riboflavin isotonic  

• 30 minutes dripping every 2 minutes 

• 30 minutes with instillation every 2 minutes with 3 Mw beams 

for 30 minutes  

 after 2016 till now accelerated riboflavin drops  

• 10 minutes dripping every 2 minutes 

• 10 minutes drip every 2 minutes with 9 mW beams drip every 2 

minutes 

 

 The effectiveness of epithelium-off CXL has been demonstrated in numerous 

treatment cohorts and three randomized trials on average both uncorrected 

and corrected visual acuity increase, keratometry readings improve slightly, 

all combined with a low rate of adverse events profile. Treatment effects 

appear to be stable and no long term side-effects were noted, although the 

patient numbers in extended follow-up studies is rather low. 

 Other progressive ectatic diseases like pellucid marginal degeneration and 

iatrogenic post-LASIK ectasia can be successfully treated with CXL as well, 
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4.2 – Recommendations  

 

1. This study contributes to a better understanding of KCN and how to achieve 

the best visual correction for patients with the disease. Maximum parameters 

can be concluded if some attention is given to the Diagnosis data sheet, this 

will help to study all KCN parameters . 

 

2. There is an urgent need to expand this study to be a nationwide survey and a 

study covering a wide range of years. Thus contributing to strengthening the 

advice Multicurve rigid contact lens, and Toric rigid contact lens two health 

process in order to provide the best medical services for patients . 

 

3. There are no known side effects for the corneal endothelium, lens and retina. 

Cross-linking treatment does not exclude the possibility of keratoplasty. 

Cross-linking is a safe and efficient method of treatment in corneal ectasia in 

order to stop or arrest the progression of keratoconus. 
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 الرحيم الرحمن اهلل بسم
  

    خبير تعملون بما واهلل درجات العلم أوتوا والذين منكم آمنوا الذين اهلل يرفع

 

 

        العظيم اهلل صدق
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    



 

 اإلهداء
  

 نطوي اهلل والحمد اليوم نحن وها ، الصعوبات من الكثير وعانينا ، هم من أكثر وقاسينا يد من بأكثر بدأنا

 الخلق وسيد العلم منارة إلى.  المتواضع العمل هذا دفتي بين مشوارنا وخالصة األيام وتعب الليالي سهر

 ارتقي أن علموني من إلى.  والسالم الصالة أفضل جميعا عليهم الطيبين بيته وآل الكريم رسولنا إلى ،

 نحو معا الطريق نشق ونحن سويا سرنا من إلى.  ووالدتي والدي إلى ، وصبرهم بحكمتهم الحياة سلم

 من وعبارات درر من وكلمات ذهب من حروفا علمونا من إلى وزميالتي زمالئي إلى ، واإلبداع النجاح

 العلم سيرة لنا تنير منارة فكرهم ومن ، حروفا علمهم لنا صاغوا من إلى ، العلم في عبارات وأجلى أسمى

 .وللمجتمع للقارئ فائدة ذو يكون أن عسى المتواضع العمل هذا نهدي الكرام أساتذتنا إلى ، والنجاح

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 وتقدير شكر
 نبي ال من  الرسل، خاتم على اللهم وصل.  بجاللته يليق حمدا ، واإلحسان والفضل المن ذي هلل الحمد 

 جميع من الغايات أقصى بها وتبلغنا ، الدرجات أعلى بها وترفع الحاجات بها لنا تقضي صالة ، بعده

 ما وعلى ، عونه وكريم ، توفقيه حسن على ، وأخيرا أوال الشكر وهلل.  الممات وبعد الحياة في ، الخيرات

 وعلى ، الهم وفرج ، الصعب وذلل ، العسير يسر أن بعد ، البحث هذا إنجاز من علي به وفتح من

 تشجيع من الدراسية حياتي طيلة لي سند خير وكانوا  العلم، طريق لي سقا کريمين بوالدين علي تفضله

خراجه البحث هذا إنجاز في وتعالى ه سبحان اهلل بعد والعرفان والشكر الفضل بعظيم أدين كما  وا 

  .   المرجوة بالصورة

 الدكتور البحث هذا إعداد على  أشرف  الذي الفاضل الدكتور االستاذ الى الجزيل بالشكر نتقدم كما 

 . الجبار عبد علي

  

  

  

  

  

  

  

  
  

  



 

Abstract 

 
 We went to the son of Al-Haytham and we examined a hundred patents using the 

ultrasound device to diagnose the net separation and western bleeding and 

inspected people in reconstruction and the sexes where the patient was in his 

closest and putting a little above the voice of the voice and then wipes it gently 

above the eyelid and in different directions. We found that the most injured are 

males in 62% and the most injured aged 40-49 and the past of those who are 

suffering from sugar-supreme fell. They are a number of patients who have been 

checked as where the most of his condition and recorded the detachable of the net 

as it arrived at 56%. 
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Chapter one 

 

Introduction 
 

  

  

  

  

  

  

  

 

  

 

 

 

 

 

 

 

 

 

 
  



 

1.1 The Eye  

 The human eye is an organ which reacts to light and pressure. As a sense organ, 

the mammalian eye allows vision. Human eyes help to provide a three 

dimensional, moving image, normally coloured in daylight. Rod and cone cells 

in the retina allow conscious light perception and vision including color 

differentiation and the perception of depth. The human eye can differentiate 

between about 10 million colors. and is possibly capable of detecting a single 

photon [1].  

 

 

 

Figure 1-1 : Anatomy of The Eye 

 

1.2 retina  

 



 

The retina is a layer of tissue in the back of your eye that senses light and sends 

images to your brain. In the center of this nerve tissue is the macula. It provides 

the sharp, central vision needed for reading, driving and seeing fine detail. the 

retina serving much the same function as film or a CCD in a camera [2].   

  

  

  

  

  

  

 

 

 

 

 

Figure 1-2 : Retina 

 

1.3 Eye and orbit ultrasound   

  

An eye and orbit ultrasound uses high-frequency sound waves to measure and 

produce detailed images of your eye and eye orbit (the socket in your skull that 

holds your eye).    

This test provides a much more detailed view of the inside of your eye than a 

routine eye exam . An ultrasound technician or an ophthalmologist (a doctor 

who specializes in diagnosing and treating eye disorders and diseases) usually 

performs the procedure (sometimes called eye studies).   

Eye studies can be done in an office, outpatient imaging center, or hospital.   



 

This procedure is helpful in identifying issues with the eyes as well as 

diagnosing eye diseases. Some of the issues the test can help identify include:    

-tumors or neoplasms involving the eye foreign substances detachment of the 

retina.    

- An eye and orbit ultrasound can also be used to help diagnose or monitor:    

glaucoma (a progressive disease that can lead to vision loss) cataracts (cloudy 

areas in the lens).  

 lens implants (plastic lenses implanted in the eye after the natural lens has been    

removed, usually due to cataracts).   

Your doctor can also use this procedure to measure the thickness and extent of a 

cancerous tumor and to determine treatment options. [3]  

  

  

  

  

  

 

  

  

  

  

Figure 1-3 Ultra-sound 

1.4 How ultrasound work   

  

Transducer probe :probe that send and receives sound waves   



 

Central processing unit (PCU):the computer that does all the calculations and 

contains the electrical power supplies for itself and the transducer probe .  

Transducer pulse controls :change the amplitude frequency and duration of the 

pulses emitted from transducer probe  . 

 Display :displays images from the ultrasound data processed by pcu . 

Keyboard/cursor :input data and takes measurements from display . 

Display storage device:(hard ,floppy ,CD) :stores the acquired images . 

 Printer :print the image from displayed data. [3]   

  

1.5 Physical principles  

  

Because the eye is a superficial fluid filled structure, ultrasound is an easy to use 

modality for visualization of ocular pathology and anatomy [1]. The principles 

of ocular ultrasound are the same as other applications of this technology. 

Sound waves are generated at a frequency greater than 20,000 Hz '(20 kHz), and 

reflected back to the transducer by tissue in its path. When the sound wave 

returns, a piezo- electric crystal in the transducer vibrates, resulting in electrical 

impulses that are translated into an image or other data [2].   

  

Higher frequency waves penetrate less into tissue but have better resolution. In 

contrast, lower frequency waves penetrate more deeply but have worse 

resolution. Ultrasound waves, like other waves, have predictive behaviors based 



 

on properties of the medium they travel through. For instance, sound waves 

have higher velocity when traveling through solids than through liquids. [4]  

  

  

1.6 Technique Of Ultrasound   

  
Ultrasound is a dynamic test; the results are most easily interpreted from the 

moving images on the screen during the course of the examination rather than 

from still pictures. The patient needs to  be sitting comfortably on a reclining 

chair. The ultrasound machine is positioned so that the examiner can see both 

the screen and the probe. A foot pedal or switch on the machine allows the 

examiner to freeze the image on the screen. On modern machines an additional 

pedal allows the frozen picture and video clips of a dynamic scan to be saved on 

a computer. An explanation of the test needs to be given to the patient, 

emphasising that it is painless. The examination includes:  

to assess the shape ,noitanimaxe cihpargopot • and location of any abnormality 

to assess ,quantitative assessment reflectivit attenuation and structure of any 

abnormality within the eye or orbit: this usually also requires an A-scan to 

assess the mobility ,kinetic evaluation normal and abnormal structures within 

the eye.  

 

 

    

 



 

  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   Figure 1-4 : A-Typical A-scan    B-Typical B-scan 

 

can be performed with the lens of axial views scan through the eye; longitudinal 

and transverse scans are made eccentric to the lens scanning through the sclera. 

To try and maintain a perpendicular scan with respect. To the retina and choroid 

[5]  

   

 1.7 How the Test is Performed   

  



 

The test is most often done in the ophthalmologist's office or the ophthalmology 

department of a hospital or clinic .the eye numbed with medicine (anesthetic 

drops). The ultrasound wand (transducer) is placed against the front surface of 

the eye. The ultrasound uses high-frequency sound waves that travel through the 

eye. Reflections (echoes) of the sound waves form a picture of the structure of 

the eye. The test takes about 15 minutes. There are 2 types of scans:    

A-scan and B-scan.   

For the A-scan:   

You will most often sit in a chair and place your chin on a chin rest. You will 

look straight ahead. A small probe is placed against the front of your eye. The 

test may also be done with you lying back. With this method, a fluid- filled cup 

is placed against your eye to do the test.   

For the B-scan:   

You will be seated and you may be asked to look in many directions. The test is 

most often done with your eyes closed. A gel is placed on the skin of your 

eyelids. The B-scan probe is gently placed against your eyelids to do the test.[6]   

  

  

   

 

1.8 detection of retinal detachment   



 

Ultrasonography is especially useful incases in which the fundus is obscured 

from visualization by slit lamp and laser interferometry (1OL Master), as in 

patients with dense cataracts [2][4]. In this population, the use of ocular 

ultrasonography may result in earlier detection of ocular melanoma [2]. 

The benefits of ultrasound include improved visualization of structures obscured 

by opaque substances, such as dense cataracts or vitreous hemorrhage. Second, 

real time information is available to the practitioner regarding conditions such 

as retinal detachment. Finally, ultrasound is safe, does not expose the patient to 

radiation, is widely accessible, and is low cost. Disadvantages include a high 

level of inter- operator variability [4], which does not plague other forms of 

imaging including optical coherence tomography, CT, and MRI 

 

1.8.1 A-Scan  

 A-scan, or amplitude scan, is one method used for ocular assessment via 

ultrasound. The tear film is an adequate agent for acoustic transmission, thus 

absolving the need for ultrasound coupling jelly [4]. In A-scan, a single sound 

beam is sent from the transducer [3]. Echoes that return to the transducer are 

converted into a series of spikes with height proportional to the strength of the 

echo [4]. The strength of the echo depends on several factors. The first is the 

properties of the two tissues at an interface. If the interfaces are very different, 

the echo will be of higher amplitude resulting in a taller spike. If the interfaces 



 

are similar, the spike will be short. Spike height is also impacted by the angle of 

the sound wave hitting the interface. When the transducer is held such that the 

angle of incidence is higher, some echoes will not return to the transducer. As a 

result, the spike height is lower. As can be imagined, other factors impact how 

well the sound wave returns to the transducer such as the smoothness or 

regularity of the interface and the density of the structure through which the 

sound passes. Denser objects absorb more energy, thus retinal spike height 

decreases when dense cataracts are present to impede signal return to the 

transducer [3]. Measurements derived from the A-scan include spike height, 

regularity, reflectivity, and sound attenuation. A-scan has the ability to 

characterize internal tumor structure and composition based  on the 

aforementioned data. Furthermore, vascular pulsations can be visualized as 

small oscillations of a spiking pattern, which are useful to note in cases of 

choroidal lesions such as melanoma [Eye length in the axial dimension can also 

be obtained by measuring the distance between specific spikes. Interpretation of 

A-Scans is summarized in the table below. The first spike, which is always the 

tallest, represents where the probe interface meets the cornea [There are then 

two spikes separated by a short distance, representing the anterior and posterior 

lens. After these spikes, there is usually a flat line representing the vitreous. 

When a retinal or vitreous detachment occurs, extra spikes appear in this flat 

region, with variable amplitudes depending on the lesion. Retinal detachment 

results in a high amplitude spike, whereas vitreous detachment results in a low 



 

amplitude spike. Choroid detachment, in contrast, produces a high amplitude 

spike with double peaks. Distal to the flat vitreous region, a series of spikes that 

progressively decrease in amplitude are normally seen.  

These represent the retina, sclera, and orbital tissues such as fat, in order[6] . 

The gain, or input sensitivity, of an A-scan alters the size of the resultant spikes.  

A proper balance is required when selecting gain as weak signals or smaller 

lesions are more visible when the gain is high, but noise increases as well, 

thereby reducing resolution. It is recommended to begin with high gain to detect 

small lesions, and then to reduce the gain to improve sharpness of the image. [5]   

   

1.8.2 B-Scan  

 B-scan, or brightness scan, is another method used for ocular assessment via 

ultrasound. It can be performed directly on the anesthetized eye. In cases of 

trauma or in children, B-scan can be performed over the eyelid with coupling 

jelly. Measurements derived from B-scan include visualization of the lesion, 

including anatomic  

location, shape, borders, and size. It can be used for a detection of a wide-range 

of pathological structures, including retinal or choroidal detachment, foreign 

bodies, calcium, and tumors [4][2]. Echoes in B-scan are converted to dots with 

brightness intensity that is proportional to the echo amplitude. For example, 

high amplitude echoes appear as hyperechoic (white), and absent  



 

echoes appear black (anechoic). [6]  

  

  

  

 

 

 

 

 

 

 

 

Figure 1-6 B- scan 

 

1.9 Clinical application of ultrasound  

 1.9.1 Vitreous and retina   

Suspected abnormalities of the vitreous and retina are a very common indication 

for ultrasound examination. It is particularly useful in assessing the vitreous and 

posterior segment when the media is opaque. The sound characteristics of the 

normal vitreous include the following:  

   -no reflection  



 

     -the need for high gain settings to see small   

 

condensations : 

little movement on dynamic testing in the absence of a posterior vitreous 

detachment. This is particularly useful when trying to differentiate a vitreous 

membrane from the retina.  

  

 The ethnographic features of a Rhegmatogenous retinal detachment are thus  

quite typical :  

  

• continuous smooth or folded ,a bright membrane on B-scan  

  

• scan similar to the-spike on A a highly reflective sclera.  

  

 A complete examination will also provide topographic information and an 

assessment of retinal mobility. This may be reduced in proliferative vitreous 

retinopathy (PVR). Associated findings such as membranes, intraocular foreign 

bodies and tumours may also be present. It is important to differentiate a retinal 

detach@ment from a PVD or PVR. Superficially they may appear to have 

similar patterns. The clinical history aids a detailed evaluation with the B-scan. 

A PVD usually produces weaker reflectivity than a detached retina. Associated 



 

findings on ultrasound may also help with the diagnosis; for example, breaks or 

tears in the peripheral retina, membranes or PVR suggest a retinal detachment. 

As a retinal detachment advances it becomes funnel- shaped, reflectivity 

increases and less movement occurs flow as the eye moves from side to side, 

causing significant after-movement when the eye comes to rest. A retinal 

detachment appears less mobile with less aftermovement. Traction retinal 

detachments may produce a Tenta like configuration of the retina , with one or 

more points of traction and contraction. Topographic evaluation is important, 

particularly if a clear view of the retina is not possible. Although the diagnosis 

of retinal detachment is generally easy to make, it can be mimicked by a number 

of other pathologies. [7].   

 

 1.10 Retinal Detachment and Other Uses of B-scan in the Emergency Room 

 

Retinal detachment is an ophthalmologic emergency that can result in severe 

loss of vision. A variety of etiologies exist for this condition, including 

proliferative diabetic retinopathy, penetrating trauma, advancing age, serous 

fluid accumulation in inflammatory eye pathology, and a complication after 

cataract surgery. Direct observation of a detached retina can be impeded by a 

variety of factors, including an associated large vitreous hemorrhage, narrow 

anterior angle precluding mydriatic application, periorbital trauma, or lens 

opacification. In the aforementioned cases, and others, ocular ultrasonography 



 

can be used to delineate underlying pathology of visual symptoms. Because 

ocular emergencies represent 3% of all ED encounters, existing constraints to 

CT/MRI of the orbit including time and cost, and variable availability of 

ophthalmologists, emergency practitioner comfort with ocular ultrasound is 

important. To use B-scan for evaluation of retinal detachment cases in the 

emergency room, Teismann et al. recommend the mnemonic CASE. 

 

1) Close and cover the eye with gel  

2) Axial plane: apply the transducer gently on the eye with your fourth and fifth 

fingers resting on the patient's nose.  

3) Scan the retina for pathology. A normal appearing retina should be 

continuous. If detachment is present, fluid will begin to separate the retinal 

epithelium and its attachment to the globe. This will create a thick, oscillating, 

hyperechoic structure in the case of retinal detachment.   

4) Evaluate the entire eye: small retinal detachments can occur in the retina 

periphery. The patient may have to move his or her eyes while you are 

scanning to ensure visualization is complete





 

 

Other forms of eye pathology can appear similar on ultrasonography, including 

posterior vitreous detachment and vitreous hemorrhage. If retinal detachment is 

suspected based on imaging or clinical history, referral should be made to  

ophthalmology within 24 hours, as noted above [8].  

   

1.11  Retinal detachment   

Retinal detachment is a disorder of the eye in which the retina separates from 

the layer underneath.[1] Symptoms include an increase in the number of 

floaters, flashes of light, and worsening of the outer part of the visual field. 

[1][2] This may be described as a curtain over part of the field of vision.[2] In 

about 7% of cases both eyes are affected.[5] Without treatment permanent loss 

of vision may occur.   

1.11.1 Types  

1. Rhegmatogenous  

2. Tractional  

3. Exudative  

  

  

  

   



 

1.11.2 cause and risk factor   

  

  

Figure 1-7 retinal detachment 

1. Aging – retinal detachment is more common in people over age 50   

2. Previous retinal detachment in one eye   

3. Family history of retinal detachment  

4. Extreme nearsightedness (myopia)   

5. Previous eye surgery, such as cataract removal   

6. Previous severe eye injury  

7. Previous other eye disease or disorder, including retinoschisis, uveitis  

8. or thinning of the peripheral retina (lattice degeneration)   

  



 

1.11.3 Diagnosis   

Your doctor may use the following tests, instruments and procedures to 

diagnose retinal detachment . 

 

 1.11.3.1 Retinal examination   

The doctor may use an instrument with a bright light and special lenses to 

examine the back of your eye, including the retina. This type of device provides 

a highly detailed view of your whole eye, allowing the doctor to see any retinal 

holes, tears or detachments.    

1.11.3.2 Ultrasound imaging   

Your doctor may use this test if bleeding has occurred in the eye, making it 

difficult to see your retina. Your doctor will likely examine both eyes even if 

you have symptoms in just one. If a tear is not identified at this visit, your 

doctor may ask you to return within a few weeks to confirm that your eye has 

not developed a delayed tear as a result of the same vitreous separation. Also, if 

you experience new symptoms, it's important to return to your doctor right away   

  

  



 

1.11 .4 Treatment   

Laser (thermal) or (cryopexy Pneumatic retinopexy. This works  for a tear that's 

small and easy to close Scleral buckle. In this surgical procedure, the doctor 

sews a silicone band (buckle) around the white of your eye Vitrectomy. This 

surgery is used to rwellepair large tears.[9]  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 



 

  

  

  

  

 

Chapter two 

patients method 

 

  

  

  

  

  

  

  

  

  

  



 

Material and Method  

Our study included 100 patients who attending Ibn Al- Haitham Teaching Eye 

Hospital, from the outpatient patients, from February 2021  to April 2021 , , 

interviewed after taking their consent for participation in this study. We 

examined their eyes and orbit by ultrasound with B-scan to see the structures in 

the back of your eye. For evaluation of their eyes. patients were different ages 

and sex. No pain was associated with the procedure by sitting with your eyes 

closed, put a gel on the eyelids, tell them to. keep the eyes closed while move 

your eyeballs in many directions then place the probe against the eyelids, this is 

a quick and painless procedure that takes 1 minute. Data was collected and 

tabulated.  

  

  

  

  

  

  

  

  

  

  



 

  

  

  

  

  

Chapter three 

Results 

 

  

 

  

  

  

  

  

 



 

  

(Table 1) shows distribution of gender 

  

gender   frequency   percent   

female   38  38 %  

male   62  62%   

total   100  100%   

  

  

(Table 2 ) shows distribution of age 

  

age   frequency   percent   

30- 39 years old   
11  11%  

40- 49 years old   38  38%  

50 - 59 years old   
31   31%  

60- 69  20   20%   

total   100  100 %  



 

 

(Table 3 ) shows distribution of cause 

  

Cause   frequency   percent   

diabetes   40  40%   

pressure   30  30%  

trauma   30  30%  

total    100  100% 

  

  

  

  

  

  

  

  

  

  

  

 

 



 

 

 

 

 

 

 

Chapter four 

Discussion 

 

 

 

 

   

 

 

 

   

  



 

A total of ( 100) patients participated, (62%) were males while  

(38%) were females. (Table 1)  

 A (38%) were aged (40-49) years. Only 11% were aged (30-39) years. Table 

(2).   

Table (3) showed that 100% of both eye(40%) of selected patients were 

diabetic,(30 %) due to pressure .   

One of the most important devices that we used in the research is the ultrasound  

An eye and orbit ultrasound uses high-frequency sound waves to measure and 

produce detailed images of your eye and eye orbit (the socket in your skull that 

holds your eye).  

This test provides a much more detailed view of the inside of your eye than a 

routine eye exam.  

An ultrasound technician or an ophthalmologist (a doctor who specializes in 

diagnosing and treating eye disorders and diseases) usually performs the 

procedure (sometimes called eye studies).  

Eye studies can be done in an office, outpatient imaging center, or hospital.  

By working with the ultrasound device, we learned that the device can detect 

many problems in the eye  

  

● foreign bodies in the eye.  

● cysts.  



 

● swelling.  

● detachment of the retina.  

● damaged tissue or injury to the eye socket (orbit)  

● vitreous hemorrhage (bleeding into the clear gel, called the vitreous 

humor, that fills the back of the eye)  . 

One of the most important of these things that we learned about in the 

ultrasound device is retinal detachment and we know its types, causes, how to 

diagnose and treatment   

And by talking with the patient and explaining that some of the symptoms he 

faces, it becomes clear to us that he suffers from retinal detachment, and the 

most important of these symptoms is  

● The sudden appearance of many floaters — tiny specks that seem to drift 

through your field of vision  

● Flashes of light in one or both eyes (photopsia)  

● Blurred vision  

● Gradually reduced side (peripheral) vision  

● A curtain-like shadow over your visual field  

And we learned about the most important types of retinal detachment and the 

difference between them . 

   

  



 

  

There are three different types of retinal detachment:  

  

1-Rhegmatogenous (reg-ma-TODGE-uh-nus). These types of retinal 

detachments are the most common. Rhegmatogenous detachments are caused 

by a hole or tear in the retina that allows fluid to pass through and collect 

underneath the retina, pulling the retina away from underlying tissues. The 

areas where the retina detaches lose their blood supply and stop working, 

causing you to lose vision.  

  

The most common cause of rhegmatogenous detachment is aging. As you age, 

the gel-like material that fills the inside of your eye, known as the vitreous 

(VIT-ree-us), may change in consistency and shrink or become more liquid. 

Normally, the vitreous separates from the surface of the retina without any 

complications — a common condition called posterior vitreous  detachment 

(PVD). One complication of this separation is a tear.  

As the vitreous separates or peels off the retina, it may tug on the retina with 

enough force to create a retinal tear. Left untreated, the liquid vitreous can pass 

through the tear into the space behind the retina, causing the retina to become 

detached.  

  



 

2-Tractional. This type of detachment can occur when scar tissue grows on the 

retina's surface, causing the retina to pull away from the back of the eye. 

Tractional detachment is typically seen in people who have poorly controlled 

diabetes or other conditions.  

  

3-Exudative. In this type of detachment, fluid accumulates beneath the retina, 

but there are no holes or tears in the retina. Exudative detachment can be 

caused by age-related macular degeneration, injury to the eye, tumors or 

inflammatory disorders.  

And through the examination, we also discover the most important causes of 

retinal detachment . 

There are many causes of retinal detachment, but the most common causes are 

aging or an eye injury.  

There are 3 types of retinal detachment: rhegmatogenous, tractional, and 

exudative. Each type happens because of a different problem that causes your 

retina to move away from  the back of your eye [13] .  

 

  

  

  

  



 

  

  

  

 

  

Chapter five 

Conclusion and 

Recommendations 

  

   

 

 

 

 

 

 

 

 

 

 

 



 

Conclusion   

By this study we discovered that Ocular Ultrasound for Diagnosing Retinal 

Detachment  very important because of the following Advantages  

● Quick, non-invasive, accurate (see literature above)  

● No need for pupillary dilation  

● Useful when ophthalmoscopy limited (periorbital swelling, trauma, 

contraindications to mydriatics  

  

Recommendation  

Recommendations We recommend all diabetic patients to do regular ocular 

ultrasound to assess the posterior segment of the eye. Urgent evaluations are 

recommended for a retinal detachment As always, clinical examination in a 

patient with visual disturbances in conjunction with point-of-care ultrasound 

examination will allow for the highest level of care.  
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