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Abstract 

History: Cataract is the leading reason of blindness around the globe. The prevalence of cataracts in humans 40 and older are 

ready eleven 8%-18 eight% currently. the simplest treatment for cataracts is a surgical procedure. primary textual content 

from the beginning of intraocular cataract extraction to the modern phacoemulsification cataract surgical procedure. the 

revolution is between 12 and three mm on occasion eight mm or less in cataract surgical treatment. Cataract surgery has 

evolved from eye reconstruction to refractive surgery and ushered within the era of top-class intraocular lenses (IOLs), 

including refractive cataract surgical procedures and Toric IOLs, multifocal IOLs, and huge-subject IOLs. special wishes of 

the patient because of the blessings of offering higher vision and fewer complications, phacoemulsification is now the 

principal approach to cataract surgical procedugloballybal. patient expectancies concerning the safety and accuracy of 

surgical treatment are growing. Femtosecond laser-assisted cataract surgical treatment (FLACS) has come to be popular. 

FLACS is a mixture of new laser era and synthetic intelligence that replaces delicate guide corneal sections, capsulorhexis, 

and nuclear sections, presenting a new alternative era for sufferers and ophthalmologists. FLACS is greater generally used 

in complicated conditions but a few believe it isn't always cost-powerful. even though extra than 26 million cataract surgeries 

are completed each year. There may be an opening in the prevalence of cataracts mainly in developing nations. Even though 

cataract surgical treatment is a main system related to ongoing headaches sufferers and medical doctors alike dreams of using 

medicinal drugs to treat cataracts. Is the surgical procedure the only way to study future cataracts? Animal experiments have 

shown showed that lanosterol remedy in rabbits and dogs can reduce the severity of cataracts and in part repair the clarity of 

the lens. Even though a lot stays to be discovered approximately cataract reversal, this pioneering painting gives new 

techniques for cataract prevention and treatment. 

 

Introduction 

Extra than 285 million human beings in the international be afflicted by diabetes. In step with the Worldwide Diabetes 

Federation. This variety is anticipated to attain 439 million by 2030 Diabetic retinopathy is the fifth leading purpose of 

blindness in the United States ninety-five% of sufferers with kind 1 diabetes and 60% of patients with type 2 diabetes with a 

duration of more than two decades have signs of diabetic retinopathy greater excessive instances of proliferative diabetic 

retinopathy arise in patients with type 1 diabetes. the strict control of hyperglycemia, blood lipids, and blood strain allows to 

save you its development or progression. Cataracts are considered the main cause of visible impairment in diabetes due to 

the fact the prevalence and progression of cataracts are increased in patients with diabetes. The occurrence of cataracts and 

diabetes has been confirmed in scientific epidemiology and primary studies. The variety of humans with diabetes the variety 

of humans with kind 1 and kind 2 diabetes maintains to boom internationally cataract surgery the maximum commonplace 

eye surgical treatment process worldwide, is a powerful remedy, however, elucidating the mechanisms to gradually prevent 

the improvement of cataracts in diabetes remains a task. further diabetes has greater headaches than cataract surgical 

procedures Diabetes and cataracts specifically diabetes are a health and monetary burden in growing nations where treatment 

is insufficient and cataract surgical operation is frequently not possible. Dry eye (DE) is a multifactorial tear and lens floor 

sickness that causes symptoms inclusive of lens harm tear film osmolarity abnormalities, lens swelling, visible impairment, 

and tear movie instability surface.1 envisioned prevalence in specific age corporations ranges from approximately five% to 

35%. 2 Despite its excessive incidence, DE is frequently unrecognized. because of a lack of workout, DE affects visible 

characteristics and nice of the existence of patients and is a first-rate health burden. 
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Objectives 

1. Lens: Anatomy and Histology 

2. Conservation and Epidemiology 

3. Symptoms and signs 

4. DDx of gradual painless loss of vision 

Classification 

THE LENS: - 

A Biconvex is a clear epithelial structure without nerves or blood vessels. 

It is located between the posterior ring of the iris and the vitreous body in the eye’s posterior chamber. 

Radially arranged zonular fibres join between the ciliary body and lens capsule. These fibres hold the lens in position and 

cause changes in the ciliary muscles that allow changes in the shape and refractive power of the lens. 

Function: One of the important refractive agents of the eye and focuses light incident on the retina. The lens is fed by diffusion 

from the aqueous humour. 

 

THE LENS 

 

Cross Section: 

1- Capsule 2-Cortex 3-Nucleus 

 

Histology 

1. Capsule: The epithelial basement membrane forms the basal lamina. 

2. Subcapsular epithelium (simple cuboid) 

lens fibres production. 

Synthesis of crystal and membrane proteins Transport ions and water 

3.Lens fibres nucleate in the cortex. As new lens fibres are added around the cortex. lens fibres located deeper in the cortex 

lose their nucleus and become part of the lens nucleus. 

 

Age-related changes 

• The water content of the lens is normally stable and in balance with the surrounding aqueous humor. 

• The water content of the lens decreases with age while the content of insoluble lens proteins (albuminoids)increases. 

• The lens becomes harder, less flexible (loss of accommodation) and less transparent. 

• A decrease in the transparency of the lens with age is inevitable. 

• The nucleus of the lens becomes sclerotized and turns slightly yellow. 

 

Cataract 

• Opacification (turbidity) of the lens inside the eye which leads to deterioration of vision 

• It is present when the transparency of the lens is reduced to the extent that the patient's vision is impaired. 

• The most common cause of treatable reversible visual impairment in the world! 
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• When the eyes are working properly: Light passes through the cornea and pupil into the lens. The lens focuses the light and 

produces clear and sharp images on the retina. As cataracts develop the lens becomes cloudy, which scatters light and prevents 

a sharply defined image from reaching the retina. As a result, the vision becomes blurred. 

 

Epidemiology 

1. 60% of people aged 65 to 74 and 91% of people aged 75 to 85. 

2. The frequency of cataracts is on the rise. 

3. More in women than in men 

 

Symptoms 

• Painless, gradual loss of vision 

• Glare Change in refractive error. 

• Changed colour perception 

• Halos may be observed around the lights 

• Double vision can be experienced with some types of cataracts 

• Decreased sharpness. 

  

Sign 

• When examining the eye with a direct ophthalmoscope it appears dull against the red reflex. 

• Reduced contrast. 

• A slit-lamp examination allows for a detailed examination of the cataract and the exact location of the opacity. 

• Severe dense cataract causes white pupil-Normal red reflex is: Diffuse bright red -Causes of dull red reflex: everything that 

disrupts the passage of light from the cornea to the retina.  

1. corneal ulcer, keratitis. 

2. Hyphaemia (Front bumps).   

3. Cataract 

4. bleeding into the vitreous. 

5. Not glaucoma. 

 

 

Painless Gradual Loss Of Vision Ddx 

 Refractive error 

 Cataract 

 Age-related macular degeneration (AMD) 

 Glaucoma (open-angle glaucoma) 

 Diabetic maculopathy (not retinopathy) 

 

Classification of cataract 

• Cataracts can be classified based on the cause of the cataract its anatomical location in the lens and the degree of lens 

clouding. 
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• Causes: congenital vs acquired. 

• Anatomy: core, cortical, subcapsular. 

• Cloud level (level of loss of normal transparency): immature hyper-mature. 

 

According To The Cause: 

Acquired 

1 age (more than 90%) 

2- eye conditions: high myopia, trauma, uveitis, intraocular tumour, previous eye surgery 

3-Local drugs: steroid eye drops. 

4-system diseases: DM atopic dermatitis, myotonic dystrophy, radiation systemic medication: steroid 

Congenital 

 

Age-related(senile) cataract 

most common Lens proteins denature and degrade over time and due to cumulative publicity to environmental influences 

along with smoking, UV radiation 

Classified according to: 

Morphology 

Nuclear 

Cortical 

Subcapsular 

Maturity (degree of cloudiness)  

Immature Cataract 

Mature Cataract 

Hyper mature Cataract 

 

Nuclear Cataract 

Is the most common type 

A cataract begins as an enlargement of the old correction of the nucleus of the lens (related to the age hardening of the lens). 

Cataract Leradro begins with gradual hardening and shrinkage of the centre of the lens called the nucleus. This hardening 

gradually extends to the opposite layer of the lens and expands very slowly. This is often associated with myopia (near-

sightedness) due to an increase in the refractive index of the nucleus and rapid spherical contraction. In the early stages, some 

elderly patients can learn to wear glasses again elderly (second vision). Unfortunately, the so-called Type 2 is temporary, the 

lens gradually becomes more yellow, and additional clouds are illusory and foreboding. As the cataract develops the lens 

may turn brown and the entire lens may turn black (black cataract). enhanced colour can distinguish between blue and red 

(contrast effect). 

This type of cataract is best evaluated by fluorescence biomicroscope and no longer by retro illumin 
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Treatment 

Glasses: Not used as a line of TTs though After cataract surgery. The capsule will malfunction and the patient will lose 

accommodation so will need glasses for near vision Surgical removal is the gold standard. 

Surgical techniques 

• Phacoemulsification method. 

• Extracapsular method. 

• Intracapsular method is no longer used, not necessary Pre-op assessment 

• General health assessment including blood pressure check 

• Assessment of patients' ability to cooperate with the procedure and remain reasonably flat during surgery 

• Instruction on eye drop instillation 

• Eyes should have normal pressure, or any pre-existing glaucoma should be adequately controlled on medication. 

• An operating microscope is required, to access the lens, and a small corneal incision is made near the limbus for the phaco 

probe. 

• It is important to appreciate the depth of the anterior chamber and keep all instruments away from the corneal endothelium 

in the plane of the iris. 

 

Phacoemulsification: 

Phacoemulsification is the most commonly used cataract surgery. This procedure uses ultrasound energy to emulsify the 

cataractous lens. 

Anaesthetic – The eye is numbed either with a sub tenon injection around the eye or with simple eye drops. 

Corneal Incision – Two incisions are made through the clear cornea to allow the instruments to be inserted into the eye. 

Capsulorhexis – A needle or small forceps are used to make a circular hole in the ant. the capsule in which the lens sits. 

 

Phacoemulsification - A handpiece is used to break up the lens and emulsify it into a liquid using ultrasonic energy. Squeez

e the resulting "emulsion". 

Perfusion and Aspiration- The cortex the soft layer of the cataract is perfused or aspirated. 

The liquid extract is continuously replaced with salt to prevent sedimentation of the container. 

Lens attachment–⠀Inside the capsule bag is a plastic bag that previously held the natural lens. 

In cataract surgery, phacoemulsification involves the use of a small valve that uses high vibrations (ultrasound) to 'blow 

away' the cataract (cataract). ⠀ 

The same idea applies to contact lenses. 

Extracapsular Cataract Extraction (ECCE): - Extracapsular Cataract Extraction (ECCE) involves removing the lens leaving 

most of the capsule. The lens is cut from a distance of 10-12 mm and sutured after surgery. ECCE is less effective than 

phacoemulsification but can be used for cataracts or other problems. 

Extra-Capsular Cataract Extraction (Ecce): - 

• Nucleus and cortex are removed from the posterior capsule: 

• Posterior capsule 

• The peripheral part of the anterior capsule 

• Zone. 

This method: 
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• Provide support for IOL placement 

• Prevent uterine prolapse 

• Act as a barrier between the anterior and posterior segments. 

• All this leads to a reduction in complications. After that take care of the poster 

 

Postoperative Care After Cataract Surgery: 

Steroid drops (stimulation) 

Antibiotic drops (approach) 

avoid it 

Hypertension (increased intraocular pressure) 

Bladder trauma 

ETIOLOGY.  

About 0.33% of the more common congenital cataracts are thought to be the hereditary nature of a larger syndrome or 

disorder, and a third is due to unknown causes. 

SYSTEMIC ASSOCIATION 

1. Metabolic: 

• Galactosemia, galactokinase deficiency, Lowe syndrome, others (hypoparathyroidism, pseudohypoparathyroidism, 

mannosidosis) 

 

2. Prenatal Infection: 

•Congenital rubella (~15% of cases) and other intrauterine infections (toxoplasmosis, cytomegalovirus, herpes simplex 

varicella) 

 3. Chromosomal abnormalities: 

•Down syndrome 5% 

•Patau (Trisomy 13) 

• Edward (trisomy 18) syndrome. 

NON-SYSTEMIC ASSOCIATION 

1. Isolated hereditary cataracts in about 25% of cases. 

Mostly AD but maybe AR or X-linked 

A better visual prognosis than coexisting ocular and systemic abnormalities is characterized by 

Zonular cataract: The opacity consists of a distinct zone in the lens. 

Polar cataract: The opacities involve the subcapsular cortex either anteriorly or posteriorly. 

Pole of the lens 

 

CONGENITAL ANTERIOR POLAR CATARACT AND PERSISTENT PUPILLARY MEMBRANE: 

1. Coronary (supranuclear) cataract: Spherical opacity in the surrounding deep cortex 

   A crown-like nucleus. 

2. Blue dot cataract (cataract punctate cannula): common and harmless can coexist 
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   Other types of lens opacities 

4. Total (mature) cataract: frequently bilateral and often begins as lamellar or nuclear 

5. Membranous cataract (rare) 

 

MANAGEMENT OF CONGENITAL CATARACT 

 Bilateral cataracts are an emergency. 

 Amblyopia 

 Strabismus 

 Nystagmus 

 Emergency surgery (lumpectomy and vitrectomy) and antibiotics are required to deal with aphakia. ⠀ 

 Touch lens treatment of unilateral cataracts stays complex Amblyopia can occur in spite of touch lenses. ⠀ 

 Wear a suitable mask. 

 Lens implants are typically executed after 2 years. 1yr in the past; increasing the risk of glaucoma. 

 Kids with cataracts must be further evaluated for the risk of developing them. 

 Glaucoma 

 Amblyopia 

 Strabismus

 

Conclusion And Summary 

In conclusion, consequently, the know-how of the disorder and mobile responses concerned in different sorts of DE may 

additionally lead to the improvement of different remedy strategies for better management and long-time period effects. 

evidence that irritation is worried within the pathogenesis of DE open’s new avenues for the treatment of this hard ailment. 

The development of adjunctive remedies within the shape of compounds that particularly goal the epithelial barrier, corneal 

nerve, conjunctival vitreous cells, or cytokines involved in the immune device and inflammatory response of the attention 

will supply desire to thousands and thousands of human beings who've it. IT. This disease happens each day. in line with 

Protocol 

        We successfully loaded hydrogels with novel nanostructured lipid carrier (NLC) nanoparticles for drug transport in 

animated postoperative care with the use of nepafenac (NP) cataract surgery. 

NP-NLC nanoparticles had been prepared with the usage of ultrasound soluble emulsion cations the use of NP, glyceryl 

monostearate, Miglyol, soybean lecithin, and Cremophor EL. Experiments have been done using a 3-segment V-phase cross-

correlation layout (CCD). Create quadratic features to are expecting and expect independent variables with structured 

variables. analysis of variance (ANOVA) changed into used to assess efficacy. A pre-cellular experiment verified that 

nepafenac can effectively penetrate HCEC whilst encapsulated in NLC. 

Inhibition assays verified that mobile uptake is a strength-established and Katrin-mediated pathway. based totally on these 

consequences, it is able to be concluded that this transport will give higher results, could be stronger ultimately and the 

transport method will usually be less difficult for the affected person than with such eye drops. meanwhile, more studies are 

needed to evaluate its effectiveness. 
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