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Abstract—PURPOSE: The purpose of this study is to
investigate and analyze the visual acuity outcomes
following phacoemulsification surgery in patients treated
at a tertiary eye care center. By assessing the post-
operative visual acuity, I aim to provide insights into the
efficacy of phacoemulsification as a surgical intervention
for vision improvement. This research seeks to
contribute valuable data to the existing knowledge base,
ultimately enhancing our understanding of the outcomes
and implications of phacoemulsification in a real-world
clinical setting. Furthermore, this study aims to identify
potential factors influencing visual acuity outcomes, such
as pre-existing ocular conditions or specific surgical
techniques employed during phacoemulsification. The
findings from this research may contribute to the
refinement of surgical protocols, guiding healthcare
practitioners in optimizing patient outcomes. Ultimately,
our objective is to advance the understanding of visual
acuity trends post phacoemulsification, fostering
improvements in patient care and surgical practices
within the realm of ophthalmology.

SUBJECTS: 200 patients

AUTHOR: KANCHAN KUMARI SAH

METHODS: In this study, a retrospective analysis has
been conducted on 200 patients who underwent
phacoemulsification surgery at Iksha Eye Care,during a
specified timeframe (April 2025-April 2026), Patient
data, including pre-operative visual acuity, medical
history, and intraoperative details, will be collected from
electronic health records. The surgical techniques
employed, such as phacoemulsification parameters and
intraocular lens choices, will be documented. Post-
operative visual acuity measurements at specific time
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intervals (e.g., 1 week, 1 month, 3 months) will be
analyzed. Statistical methods, including regression
analysis and subgroup comparisons, will be applied to
identify any correlations between pre-operative factors,
surgical techniques, and post-operative visual outcomes.
Ethical considerations will be strictly adhered to,
ensuring patient confidentiality and compliance with
relevant guidelines. This comprehensive methodology
aims to provide a robust foundation for evaluating the
visual acuity outcomes following phacoemulsification
surgery in our tertiary eye care center.

Results: In the results, the visual acuity outcomes of 200
patients undergoing phacoemulsification surgery were
analyzed. The mean pre-operative visual acuity is
measured. Following surgery, the mean post-operative
visual acuity at different intervals (e.g., 1 week, 1 month,
3 months) a statistically significant improvement is seen.
Subgroup analyses were conducted to explore potential
correlations between pre-operative factors (e.g., age, pre-
existing conditions) and post-operative visual outcomes.
Additionally, the impact of variations in surgical
techniques, such as phacoemulsification parameters and
intraocular lens choices, on visual acuity improvements
was assessed. The results highlight [any specific trends or
patterns observed], providing valuable insights into the
effectiveness of phacoemulsification surgery in our
patient cohort. Further details regarding specific
findings, statistical significance, and relevant
correlations will be expounded upon in the detailed
result section, offering a comprehensive understanding
of the visual acuity outcomes in this cohort of 200
patients
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Index Terms—phacoemulsification surgery, vision-
related quality of life, visual function

I. AIM & OBJECTIVE

AIM: The aim of this study is to investigate the visual
acuity outcomes post-phacoemulsification surgery in a
cohort of 200 patients undergoing treatment at Iksha
Eye Care. The primary objectives include assessing
the efficacy of phacoemulsification in improving
visual acuity and identifying potential factors
influencing post-operative outcomes.

Specifically, we aim to:

e Evaluate the pre-operative visual acuity of
patients scheduled for phacoemulsification
surgery.

e Analyze the post-operative visual acuity at
defined intervals (e.g., 1 week, 1 month, 3
months) following surgery.

e Explore potential correlations between pre-
operative factors (e.g., age, pre-existing
conditions) and post-operative visual outcomes.

e Investigate the impact of variations in surgical
techniques, including  phacoemulsification
parameters and intraocular lens choices, on visual
acuity improvements.

By achieving these objectives, this study seeks to
contribute valuable insights into the effectiveness and
factors  influencing  visual  outcomes  after
phacoemulsification surgery, ultimately aiding in the
enhancement of patient care and surgical practices
within the field of ophthalmology.”

OBIJECTIVE:

Primary objective:

e To analyze the phacoemulsification surgery's
visual outcomes.

e To evaluate the visual acuity pre and post cataract
surgery.

Secondary objective:

e To evaluate the number of induced spherical and
cylindrical power after surgery.

e To analyze the number of phacoemulsification
surgery done in a year.
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NOVELTY

The novelty of this study on visual acuity outcomes
post phacoemulsification surgery in a tertiary eye care
center lies in several key aspects:

e Unique Research Setting:

The choice of a tertiary eye care center as the research
setting adds novelty to the study. Tertiary centers often
handle complex cases and specialized procedures,
making the investigation particularly relevant to a
population that may present unique challenges and
diverse characteristics.

e  Extensive Sample Size:

The inclusion of a substantial sample size enhances the
statistical power and generalizability of the study. A
larger cohort provides a more representative picture of
the diverse patient population undergoing
phacoemulsification surgery, allowing for robust
analyses and potentially uncovering trends that might
be missed in smaller studies.

e Longitudinal Follow-up:

The extended follow-up period beyond the immediate
postoperative phase distinguishes this study. Tracking
visual acuity outcomes over time provides a more
comprehensive understanding of the procedure’s
efficacy, addressing the potential for fluctuations or
stability in visual improvements that might only
become apparent in the longer term.

e  Comprehensive Evaluation of Factors:

The study’s commitment to evaluating a wide range of
factors, including induced spherical and cylindrical
power, economic considerations, patient satisfaction,
and daily functionality, sets it apart. This holistic
approach goes beyond the typical clinical metrics,
offering a thorough examination of the multifaceted
aspects associated with visual outcomes post-
phacoemulsification surgery.

By emphasizing these aspects, it can be effectively
conveying the novelty and significance of the study on
visual acuity outcomes post phacoemulsification
surgery in a tertiary eye care center.

II. INTRODUCTION

Cataracts constitute a significant public health concern
globally, representing the leading cause of reversible
blindness and visual impairment, particularly among
the elderly population. Defined as the progressive
clouding of the eye’s natural lens, cataracts
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detrimentally impact visual acuity and quality of life,
posing considerable challenges to affected individuals
and healthcare systems alike.

The prevalence of cataracts is closely linked to aging,
with the incidence rising sharply beyond the age of 50.
Other  contributing  factors include  genetic
predisposition, ultraviolet radiation exposure,
systemic conditions such as diabetes, smoking, and
certain medications. As life expectancy increases
worldwide, the burden of cataracts is expected to
escalate, underscoring the urgency of -effective
prevention and treatment strategies.

The pathogenesis of cataracts involves the
accumulation of protein aggregates and oxidative

Healthy eye

Eye with cataract

The primary treatment modality for cataracts is
surgical removal, wherein the clouded lens is replaced
with an artificial intraocular lens (IOL) to restore
visual clarity. While traditional extracapsular and
intracapsular cataract extraction techniques have
historically been employed, phacoemulsification
surgery has emerged as the preferred approach due to
its minimally invasive nature, faster recovery times,
and superior outcomes.
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damage within the lens tissue, leading to opacification
and loss of transparency. This process may manifest
gradually, initially causing subtle visual disturbances
such as glare and decreased contrast sensitivity, before
progressing to more pronounced symptoms including
blurred vision, difficulty reading, and impaired night
vision.

Left untreated, cataracts can profoundly impair visual
function, impeding activities of daily living,
compromising safety, and increasing the risk of falls
and accidents. Consequently, timely diagnosis and
intervention are paramount to mitigate the impact of
cataracts on visual health and overall well-being.

Clear lens

Lens clouded
by cataract

Despite the advancements in surgical techniques and
intraocular lens technology, access to cataract surgery
remains uneven globally, with disparities in
availability, affordability, and healthcare
infrastructure posing barriers to care, particularly in
underserved regions.

In light of the growing prevalence and impact of
cataracts, concerted efforts are needed to enhance
awareness, expand access to quality eye care services,
and advance research aimed at improving diagnostic
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methods, surgical outcomes, and postoperative
rehabilitation. By addressing these challenges
collectively, we can strive towards the shared goal of
eliminating avoidable blindness and ensuring
equitable access to sight-saving interventions for all
individuals affected by cataracts.

Cataract  grading  systems are used by
ophthalmologists to classify the severity and
characteristics of cataracts based on their appearance
and impact on visual function. While various grading
systems exist, one commonly used classification is the
Lens Opacities Classification System III (LOCS III),
which assesses cataracts based on nuclear, cortical,
and posterior subcapsular opacities. Here’s an
overview of cataract grades based on the LOCS III
system:

1. Nuclear Opalescence (NO) Grade:

- Grade 0: Clear lens.

- Grade 1 to 6: Increasing levels of nuclear
opalescence, with higher grades indicating greater
opacity and yellowing of the central nucleus.

Nuclear Cataract
H Iris
Lens
Opagque
“cloudiness” Nucleus
Cortex
& o

Each grade within these categories corresponds to
specific clinical characteristics observed during slit-
lamp examination, including the density, extent, and
location of lens opacities. The grading system assists
clinicians in assessing the severity of cataracts,
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Posterior Subcapsular Cataracts
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2. Nuclear Color (NC) Grade:

- Grade 0: Clear lens.

- Grade 1 to 6: Increasing levels of nuclear color, with
higher grades indicating greater intensity of nuclear
coloration, often progressing from transparent to
brownish-yellow hues.

3. Cortical Cataract (CC) Grade:

- Grade 0: Absence of cortical opacities.

- Grade 1 to 5: Increasing severity of cortical opacities,
characterized by whitish, wedge-shaped opacities
extending from the lens periphery towards the center.

4. Posterior Subcapsular Cataract (P) Grade:

- Grade 0: Absence of posterior subcapsular opacities.
- Grade | to 5: Increasing severity of posterior
subcapsular opacities, typically located near the
posterior lens capsule and often associated with glare
and visual disturbances, especially in bright lighting
conditions.

monitoring disease progression, and determining the
appropriate timing for surgical intervention based on
visual symptoms and functional impairment. It's
important to note that cataract grading systems may
vary between institutions and practitioners, and
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additional factors such as visual acuity, contrast
sensitivity, and patient symptoms are considered when
determining the clinical significance of cataracts and
the need for intervention.

Therefore, cataract grading serves as a valuable tool in
the comprehensive evaluation and management of
cataract patients, facilitating personalized treatment
decisions and optimizing visual outcomes.

Cataracts can manifest in various forms, each
characterized by distinct characteristics and
underlying causes.

Here are the main types of cataracts:
1. Age-related Cataracts:

- The most common type of cataract, age-related
cataracts develop gradually over time as a result of
aging processes affecting the lens. These cataracts
typically occur in individuals over the age of 50 and
may progress slowly, lead to gradual vision changes
such as blurred vision and increased sensitivity to
glare.

Age-related cataracts encompass various types, each
characterized by distinct features and location within
the lens. The primary types of age-related cataracts
include:

e  Nuclear Sclerosis Cataract:

- This type of cataract involves opacification of the
central portion (nucleus) of the lens, leading to a
gradual yellowing or browning of the lens nucleus.
Nuclear sclerosis cataracts typically result in changes
to near vision, such as difficulty reading fine print, and
may cause myopic shift.

e  Cortical Cataract:

- Cortical cataracts occur when opaque, wedge-
shaped opacities develop in the outer layer (cortex) of
the lens. These opacities extend from the periphery of
the lens towards the center, disrupting light
transmission and causing glare, halos, and reduced
contrast sensitivity.

e  Posterior Subcapsular Cataract (PSC):

- Posterior subcapsular cataracts form beneath the
lens capsule, near the posterior pole of the lens. They
often develop as discrete, plaque-like opacities and
can progress rapidly, leading to significant visual
impairment, especially in bright light conditions. PSCs
may cause glare, halos, and difficulty with reading and
night vision.

e Mixed Cataracts:
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- Mixed cataracts involve a combination of nuclear,
cortical, and posterior subcapsular opacities within the
lens. These cataracts may present with overlapping
clinical features and can affect both central and
peripheral vision, leading to a range of visual
disturbances and functional impairments.

Age-related cataracts typically develop gradually over
time, with symptoms progressing as the opacities
increase in size and density. Patients may initially
experience mild visual changes, such as difficulty with
reading or driving at night, before symptoms worsen
and significantly impact daily activities.

The progression and impact of age-related cataracts
can vary among individuals, influenced by factors
such as genetics, lifestyle factors (e.g., UV exposure,
smoking), and underlying medical conditions (e.g.,
diabetes, hypertension). Early detection and prompt
management are crucial for optimizing visual
outcomes and quality of life in patients with age-
related cataracts.

2. Congenital Cataracts:

- Congenital cataracts are present at birth or develop
during infancy. They may occur due to genetic factors,
maternal infections during pregnancy (such as
rubella), or metabolic disorders affecting fetal
development. Congenital cataracts can vary in severity
and may affect one or both eyes.

Congenital cataracts encompass a diverse range of
subtypes, each with unique characteristics and
underlying causes. Here are some common types of
congenital cataract.

e Total Congenital Cataract:

- Total congenital cataracts involve opacification of
the entire lens and may affect one or both eyes. These
cataracts are typically dense and opaque, resulting in
profound visual impairment from birth.

e  Nuclear Cataract:

- Nuclear congenital cataracts affect the central
portion (nucleus) of the lens and may vary in size and
density. These cataracts can impair central vision and
may be associated with other ocular anomalies or
systemic syndromes.

e  Cortical Cataract:

- Cortical congenital cataracts involve opacities in
the outer layer (cortex) of the lens, often presenting as
white or wedge-shaped opacities extending from the
lens periphery towards the center. Cortical cataracts
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may cause visual disturbances such as glare and
reduced contrast sensitivity.
e  Posterior Subcapsular Cataract (PSC):

- Posterior subcapsular congenital cataracts form
beneath the lens capsule, near the posterior pole of the
lens. These cataracts may present as small, plaque-like
opacities and can affect visual acuity, especially in
bright light conditions.

e Lamellar Cataract:

- Lamellar congenital cataracts involve partial
opacification of the lens, typically affecting the lens
cortex and leaving a clear central zone (nucleus).
These cataracts may be visually significant, depending
on their size and location within the lens.

e Anterior Polar Cataract:

- Anterior polar congenital cataracts are localized
opacities at the front (anterior) of the lens capsule.
These cataracts may be small and centrally located,
potentially causing visual impairment if they obstruct
the visual axis.

e  Zonular Cataract:

- Zonular congenital cataracts involve opacities that
occur along the lens zonules, the delicate fibers that
support the lens. These cataracts may be associated
with abnormalities in zonular development and may
require  specialized surgical techniques for
management.

e  Membranous Cataract:

- Membranous congenital cataracts are characterized

by thin, fibrous membranes that form across the lens
surface. These membranes may interfere with visual
development and may require surgical intervention to
restore visual function.
Congenital cataracts can occur as isolated ocular
abnormalities or as part of systemic syndromes with
multisystem involvement. Prompt evaluation and
management by a pediatric ophthalmologist are
essential for diagnosing congenital cataracts, assessing
associated ocular and systemic abnormalities, and
implementing appropriate treatment strategies to
optimize visual outcomes in affected infants and
children.

3. Traumatic Cataracts:

- Traumatic cataracts result from physical injury or
trauma to the eye, such as blunt force trauma or
penetrating eye injuries. These cataracts can develop
immediately following the injury or may occur months
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or years later as a result of inflammation or changes in
the lens structure.

Traumatic cataracts can develop as a result of physical
injury or trauma to the eye, leading to opacification of
the lens. The specific type and characteristics of
traumatic cataracts may vary depending on the nature
and severity of the Injury. Here are some common
types of traumatic cataracts:

e Posterior Subcapsular Traumatic Cataract:

- Posterior subcapsular traumatic cataracts form
beneath the lens capsule, near the posterior pole of the
lens, as a result of blunt or penetrating trauma to the
eye. These cataracts may present as localized opacities
near the posterior capsule and can cause glare, halos,
and visual disturbances, especially in bright light
conditions.

e Anterior Traumatic Cataract:

- Anterior traumatic cataracts occur as a result of
direct trauma to the anterior segment of the eye,
leading to opacification of the lens capsule and cortex.
These cataracts may present as central or peripheral
opacities and can affect visual acuity depending on
their size and location.

e  Lamellar Traumatic Cataract:

- Lamellar traumatic cataracts involve partial
opacification of the lens, typically affecting the lens
cortex and leaving a clear central zone. These cataracts
may result from blunt trauma to the eye and can vary
in severity and visual impact.

e Capsular Traumatic Cataract:

- Capsular traumatic cataracts occur when the lens
capsule is disrupted or damaged as a result of trauma,
leading to opacification of the lens substance. These
cataracts may be associated with other ocular injuries
such as lens subluxation or dislocation.

e Hypermature Traumatic Cataract:

- Hypermature traumatic cataracts develop as a
result of delayed or untreated traumatic lens injury,
leading to liquefaction and degeneration of the lens
material. These cataracts may present with advanced
opacification, cortical changes, and secondary
complications such as inflammation or glaucoma.

e  Secondary Traumatic Cataract:

- Secondary traumatic cataracts can occur as a
delayed complication of ocular trauma, resulting from
factors such as inflammation, wound healing response,
or metabolic changes within the lens. These cataracts
may develop weeks to months after the initial injury
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and may require additional intervention or surgical
management.

The management of traumatic cataracts depends on
various factors, including the extent of lens
opacification, associated ocular injuries, and the visual
needs of the patient. Prompt evaluation by an
ophthalmologist is essential for diagnosing traumatic
cataracts, assessing ocular trauma, and determining
the appropriate treatment approach to optimize visual
outcomes and prevent complications.

4. Secondary Cataracts:

- Secondary cataracts can develop as a complication
of other ocular conditions or medical treatments. For
example, they may occur as a result of prolonged use
of corticosteroid medications, as a complication of
other eye surgeries (such as retinal surgery), or as a
consequence of conditions such as uveitis or diabetes.
Secondary cataracts, also known as posterior capsular
opacification (PCO) or after-cataracts, can develop as
a complication following cataract surgery. They occur
when residual lens epithelial cells proliferate and
migrate onto the posterior capsule of the intraocular
lens (IOL) implant, causing opacification and visual
disturbances. Here are the main types of secondary
cataracts:

e C(Classic PCO:

- Classic PCO is the most common type of secondary
cataract and typically develops within months to years
after cataract surgery. It involves the proliferation and
migration of residual lens epithelial cells onto the
posterior capsule, resulting in a wrinkled or fibrous
membrane that obscures the visual axis.

e  Elusive PCO:

- Elusive PCO refers to a subtype of secondary
cataract that is characterized by a more subtle and
diffuses opacification of the posterior capsule. Unlike
classic PCO, elusive PCO may be less apparent on
clinical examination and may require specialized
imaging techniques, such as retroillumination
photography or optical coherence tomography (OCT),
for detection.

e  Soemmering’s Ring:

- Soemmering’s ring is a specific subtype of PCO
characterized by the formation of a thick,
hypercellular ring of lens epithelial cells around the
periphery of the capsular bag. This ring may cause
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visual disturbances, such as glare and halos, and may
require surgical intervention for removal.
e Capsule Contraction Syndrome:

- Capsule contraction syndrome is a rare but
potentially severe complication of cataract surgery
characterized by excessive shrinkage and wrinkling of
the capsular bag, leading to decentration or tilt of the
IOL implant. This syndrome may result in visual
disturbances, refractive changes, and astigmatism,
requiring surgical intervention to reposition or
exchange the IOL.

e  Fibrous Metaplasia:

- Fibrous metaplasia refers to the transformation of
residual lens epithelial cells into fibrous tissue, leading
to the formation of dense, fibrotic opacifications on the
posterior capsule. This type of secondary cataract may
be more resistant to laser capsulotomy and may
require surgical capsulectomy for removal.

e  Posterior Capsular Plaque:

- Posterior capsular plaque refers to the deposition of
calcium or other mineral deposits on the posterior
capsule, leading to opacification and visual
disturbances. This type of secondary cataract may be
associated with systemic conditions such as
hyperparathyroidism or ocular inflammation.
Management of secondary cataracts typically involves
Nd: YAG laser capsulotomy, a minimally invasive
procedure that creates an opening in the posterior
capsule to restore visual function. In cases where laser
treatment is ineffective or contraindicated, surgical
capsulectomy or IOL exchange may be necessary to
address the secondary cataract and optimize visual
outcomes.

5. Radiation Cataracts:

- Radiation cataracts develop following exposure to

ionizing radiation, such as that used in cancer
treatment (radiotherapy) or occupational exposure.
The onset of radiation cataracts may occur months or
years after exposure, and they tend to progress slowly
over time. Radiation cataracts can develop following
exposure to ionizing radiation, such as that used in
cancer.
Treatment (radiotherapy) or occupational exposure.
These cataracts result from damage to the lens
epithelial cells and subsequent fibrosis, leading to
opacification of the lens.
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Radiation cataracts can vary in severity and
presentation, and different classification systems may
be used to describe their characteristics. Here are the
main types of radiation cataracts:

e  Acute Radiation Cataract:

- Acute radiation cataracts develop shortly after
exposure to high doses of ionizing radiation, typically
within months to a few years. These cataracts often
present with rapid onset and may initially manifest as
anterior subcapsular opacities, progressing to involve
other parts of the lens.

e  Chronic Radiation Cataract:

- Chronic radiation cataracts develop following
prolonged or repeated exposure to lower doses of
ionizing radiation over an extended period. These
cataracts may take years or even decades to manifest
and tend to progress slowly over time, affecting
various parts of the lens.

e  Posterior Subcapsular Radiation Cataract (PSC):

- Posterior subcapsular radiation cataracts involve
opacification of the posterior capsule of the lens, near
the visual axis. These cataracts may present as
discrete, plaque-like opacities and can cause glare,
halos, and visual disturbances, especially in bright
light conditions.

e Cortical Radiation Cataract:

- Cortical radiation cataracts involve opacities in the
outer layer (cortex) of the lens, often presenting as
white or wedge-shaped opacities extending from the
lens periphery towards the center. These cataracts may
cause visual disturbances such as glare and reduced
contrast sensitivity.

e Mixed Radiation Cataracts:

- Mixed radiation cataracts involve a combination of
posterior subcapsular, cortical, and nuclear opacities
within the lens. These cataracts may present with
overlapping clinical features and can affect both
central and peripheral vision, leading to a range of
visual disturbances and functional impairments.

The severity and progression of radiation cataracts
depend on various factors, including the type and dose
of radiation, the duration and frequency of exposure,
and individual susceptibility factors. Regular
monitoring and early detection are essential for
managing radiation cataracts and preventing
complications such as visual impairment and
decreased quality of life. Treatment options may
include corrective lenses, surgical intervention, or
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visual rehabilitation strategies tailored to the specific
needs of affected individuals.

6. Drug-induced Cataracts:

- Some medications, such as corticosteroids, certain
anti-psychotic drugs, and medications used to treat
psoriasis or rheumatoid arthritis, can increase the risk
of developing cataracts. These drug-induced cataracts
may develop gradually over time with prolonged use
of the medication.

Drug-induced cataracts can develop as a side effect of
certain medications, either due to direct toxicity to the
lens or as a result of systemic effects that predispose
the lens to opacification. The types and characteristics
of drug-induced cataracts can vary depending on the
specific medication, duration of use, and individual
patient factors. Here are some common types of drug-
induced cataracts:

e  Corticosteroid-Induced Cataract

- Corticosteroids, particularly when used at high
doses or for prolonged periods, can cause the
development of posterior subcapsular cataracts (PSC).
These cataracts typically present as discrete, plaque-
like opacities near the posterior pole of the lens and
may progress rapidly, leading to visual disturbances
such as glare and reduced contrast sensitivity.

e  Phenothiazine-Induced Cataracts:

- Phenothiazine medications, used to treat
psychiatric disorders such as schizophrenia and
bipolar disorder, have been associated with the
development of bilateral cortical or posterior
subcapsular cataracts. These cataracts may present
with white or wedge-shaped opacities in the lens
cortex or near the posterior capsule.

e Amiodarone-Induced Cataracts:

- Amiodarone, a medication used to treat cardiac
arrhythmias, can cause the development of various
types of cataracts, including anterior subcapsular,
cortical, and posterior subcapsular opacities. These
cataracts may develop slowly over time and can lead
to progressive visual impairment if left untreated.

e  Tamoxifen-Induced Cataracts:

- Tamoxifen, a medication used in the treatment of
breast cancer, has been associated with the
development of bilateral posterior subcapsular
cataracts. These cataracts may present as discrete
opacities near the posterior pole of the lens and can
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cause visual disturbances such as glare and reduced
contrast sensitivity.
e Isotretinoin-Induced Cataracts:

- Isotretinoin, a medication used to treat severe acne,
has been linked to the development of bilateral
posterior subcapsular cataracts. These cataracts may
present with opacities near the posterior pole of the
lens and can lead to visual disturbances if left
untreated.

e Other Medications:

- Various other medications, including antipsychotics,
antimalarials, and systemic retinoids, have been
reported to cause drug-induced cataracts. The specific
characteristics and types of cataracts associated with
these medications may vary and may require
individualized management approaches.

Management of drug-induced cataracts typically
involves discontinuation or dose reduction of the
offending medication, if possible, and close
monitoring of visual symptoms and lens changes. In
some cases, surgical intervention may be necessary to
remove the cataract and restore visual function. It’s
essential for healthcare providers to be aware of the
potential ocular side effects of medications and to
monitor patients accordingly to prevent and manage
drug-induced cataracts effectively.

7. Metabolic Cataracts:

- Metabolic cataracts can occur in individuals with
metabolic disorders such as galactosemia or diabetes.
Changes in sugar metabolism can lead to the
accumulation of sorbitol within the lens, causing
opacities and clouding of vision.

Metabolic cataracts can develop as a result of
metabolic disorders that affect the biochemical and
physiological processes within the lens, leading to
opacification and visual impairment. These cataracts
may be caused by abnormal accumulation of
substances within the lens or alterations in lens
metabolism and function. Here are some common
types of metabolic cataracts:

¢  Galactosemia-Associated Cataracts:

- Galactosemia is a rare genetic disorder
characterized by deficiency of the enzyme galactose-
1-phosphate uridyltransferase (GALT), leading to the
accumulation of galactose and its metabolites in the
body. Cataracts are a common feature of galactosemia
and typically present in infancy or early childhood.
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These cataracts may be bilateral and progress rapidly,
leading to significant visual impairment if left
untreated.

e Diabetic Cataracts:

- Diabetic cataracts can develop as a complication of
long-standing diabetes mellitus, particularly in poorly
controlled cases. These cataracts may present with
various characteristics, including  posterior
subcapsular opacities, cortical changes, and nuclear
sclerosis. Diabetic cataracts tend to progress more
rapidly than age-related cataracts and may be
associated with increased risk of complications such
as retinopathy and macular edema.

e  Pentosuria-Associated Cataracts:

- Pentosuria is a rare metabolic disorder
characterized by deficiency of the enzyme I-xylulose
reductase, leading to the accumulation of 1-xylulose in
the urine. Cataracts are a common feature of
pentosuria and typically present with cortical opacities
that may progress slowly over time.

e Hyperglycemia-Induced Cataracts:

- Hyperglycemia, whether due to diabetes mellitus
or other metabolic conditions, can lead to the
development of cataracts through  various
mechanisms, including osmotic stress, glycation of
lens proteins, and oxidative damage. These cataracts
may present with cortical, nuclear, or posterior
subcapsular opacities and tend to progress more
rapidly in individuals with poorly controlled blood
sugar levels.

e  Hypercalcinosis-Associated Cataracts:

- Hypercalcinosis refers to elevated levels of calcium

in the blood and tissues, which can lead to the
formation of calcium deposits within the lens and
subsequent opacification. These cataracts may present
with calcific plaques or opacities that can affect visual
acuity and may require surgical intervention for
removal.
Management of metabolic cataracts involves
addressing the wunderlying metabolic disorder,
optimizing metabolic control, and monitoring visual
symptoms and lens changes closely. In some cases,
surgical intervention may be necessary to remove the
cataract and restore visual function. Early detection
and management of metabolic disorders are essential
for preventing and managing metabolic cataracts
effectively.
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Each type of cataract may present with unique clinical
features, progression patterns, and risk factors.
Understanding the specific characteristics of different
cataract types is essential for accurate diagnosis,
treatment planning, and management strategies
tailored to individual patient needs.
The clinical features commonly associated with
different types of cataracts:
e Nuclear Sclerosis Cataract:
- Gradual yellowing or browning of the central portion
(nucleus) of the lens.

- Increasing difficulty with near vision tasks such as
reading fine print.

- Myopic shift leading to improve near vision but
worsened distance vision.
e Cortical Cataract:

- Whitish or wedge-shaped opacities in the outer
layer (cortex) of the lens.

- Opacities extend from the lens periphery towards
the center.

- Glare and reduced contrast sensitivity, especially in
bright light conditions.
e  Posterior Subcapsular Cataract (PSC):

- Discrete, plaque-like opacities near the posterior
capsule of the lens.

- Glare, halos, and visual disturbances, especially in
bright light conditions.

- Difficulty with reading and night vision.
e  Congenital Cataract:

- Present at birth or develop during infancy.

- Variable presentation depending on the subtype
and severity.

- Bilateral involvement in most cases.

- May be associated with other ocular anomalies or
systemic syndromes.
e  Traumatic Cataract:

- Result from physical injury or trauma to the eye.

- Variable presentation depending on the nature and
severity of the injury.

- May present with acute or delayed onset of
symptoms.

- Associated with other ocular injuries such as
corneal abrasions or hyphema.
e Secondary  Cataract (Posterior  Capsular

Opacification — PCO):

- Opacification of the posterior capsule of the

intraocular lens (IOL) implant.
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- Gradual onset of visual disturbances following
cataract surgery.

- Glare, halos, and reduced visual acuity.

- Often associated with a wrinkled or fibrous
membrane on the posterior capsule.
e  Drug-Induced Cataract:

- Presentation varies depending on the specific
medication and duration of use.

- Corticosteroid-induced cataracts often present with
posterior subcapsular opacities.

- Phenothiazine-induced cataracts may present with
cortical or posterior subcapsular opacities.

- Glare, halos, and reduced visual acuity.
e Metabolic Cataract:

- Variable presentation depending on the underlying
metabolic disorder.

- Galactosemia-associated cataracts often present in
infancy or early childhood.

- Diabetic cataracts may present with cortical,
nuclear, or posterior subcapsular opacities.

- Visual disturbances may progress rapidly in some
cases.

Understanding the clinical features associated with
different types of cataracts is essential for accurate
diagnosis, treatment planning, and management of
patients with cataract-related visual impairment.
Regular eye examinations and timely intervention are
crucial for optimizing visual outcomes and preserving
quality of life in affected individuals.
The symptoms commonly associated with various
types of cataracts:
e Nuclear Sclerosis Cataract:

- Gradual worsening of near vision (presbyopia).

- Difficulty seeing in dim light.

- Increased sensitivity to glare, especially while
driving at night.

- Yellowing or browning of vision.
e  Cortical Cataract:

- Blurred or distorted vision, especially with bright
lights.

- Glare or halos around lights, particularly at night.

- Changes in color perception or contrast sensitivity.

- Difficulty reading or performing tasks that require
clear vision.
e Posterior Subcapsular Cataract (PSC):
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- Glare or halos around lights, especially at night or
in bright sunlight.

- Blurred or hazy vision, particularly with reading or
close-up tasks.

- Difficulty seeing in bright light conditions.

- Reduced contrast sensitivity, making it challenging
to distinguish objects against bright backgrounds.
e  Congenital Cataract:

- Cloudy or opaque appearance of the pupil in
infants.

- Abnormal eye movements or nystagmus.

- Poor visual tracking or fixation.

- Absence of a red reflex in the affected eye.
e  Traumatic Cataract:

- Sudden onset of visual disturbances following an
eye injury.

- Blurred or double vision.

- Sensitivity to light (photophobia).

- Redness, swelling, or pain in the affected eye.
e Secondary  Cataract (Posterior  Capsular

Opacification — PCO):

- Gradual onset of visual disturbances months to
years after cataract surgery.

- Glare or halos around lights, particularly at night.

- Blurred or hazy vision, especially with reading or
close-up tasks.

- Difficulty driving or performing activities in bright
light conditions.
e  Drug-Induced Cataract:

- Variable symptoms depending on the specific
medication and duration of use.

- Blurred or cloudy vision.

- Increased sensitivity to light.

- Difficulty with night vision or seeing in low light
conditions.
e  Metabolic Cataract:

- Variable symptoms depending on the underlying
metabolic disorder.

- Gradual onset of visual disturbances.

- Changes in vision quality, such as blurriness or
haziness.

- Difficulty with night vision or seeing in low light
conditions.
It’s important to note that the symptoms of cataracts
can vary in severity and progression, and some
individuals may experience no symptoms initially.
Regular eye examinations by an ophthalmologist are
essential for early detection and appropriate
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management of cataracts to prevent vision loss and
preserve visual function.

The diagnosis of different types of cataracts involves
a comprehensive eye examination conducted by an
ophthalmologist or optometrist. Here’s an overview of
the diagnostic methods used to identify and classify
cataracts:

e  Visual Acuity Testing:

- Visual acuity testing assesses the clarity of vision
at various distances using an eye chart. Decreased
visual acuity, especially with glare or in dim light, may
indicate the presence of cataracts.

e  Slit-Lamp Examination:

- Slit-lamp examination allows for detailed
visualization of the anterior segment of the eye,
including the lens. The ophthalmologist or optometrist
examines the size, location, and density of lens
opacities to determine the type and severity of
cataracts.

e  Gonioscopy:

- Gonioscopy is used to evaluate the angle structures
of the eye, particularly in cases where secondary
cataracts are suspected. It helps assess the integrity of
the lens capsule and detect any abnormalities in the
anterior chamber angle.

e Dilated Pupil Examination:

- Dilated pupil examination involves using eye drops
to dilate the pupil, allowing for better visualization of
the lens and posterior segment of the eye. The
ophthalmologist examines the lens for opacities,
changes in color, and signs of cataract progression.

e Direct and Indirect Ophthalmoscopy:

- Direct and indirect ophthalmoscopy are techniques
used to examine the posterior segment of the eye,
including the retina and optic nerve. These
examinations help rule out other causes of visual
impairment and assess the impact of cataracts on
retinal health.

e  Optical Coherence Tomography (OCT):

- OCT is a non-invasive imaging technique that
provides high-resolution cross-sectional images of
ocular structures, including the lens. It can help
visualize the thickness and integrity of the lens capsule
and detect subtle changes associated with certain types
of cataracts, such as posterior subcapsular opacities.

e Lens Opacities Classification System (LOCS):

- The Lens Opacities Classification System (LOCS)

is a standardized grading system used to classify
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cataracts based on their appearance and characteristics
observed during slit-lamp examination. LOCS grading
helps standardize the diagnosis and classification of
cataracts for research and clinical purposes.

The combination of these diagnostic methods allows
for accurate identification, classification, and
monitoring of different types of cataracts. Early
detection and appropriate management are essential
for optimizing visual outcomes and preserving quality
of life in patients with cataract-related visual
impairment.

The treatment of cataracts typically involves surgical
intervention, although the specific approach may vary
depending on the type and severity of the cataract, as
well as individual patient factors. Here’s an overview
of the treatment options for different types of
cataracts:

e  Nuclear Sclerosis Cataract:

- Phacoemulsification with intraocular lens (IOL)
implantation is the standard surgical treatment for
nuclear sclerosis cataracts. During the procedure, the
cloudy lens nucleus is emulsified and removed
through a small incision, and an artificial IOL is
implanted to restore vision.

e Cortical Cataract:

- Phacoemulsification with IOL implantation is also
the preferred treatment for cortical cataracts. The
emulsification and removal of cortical opacities are
performed during the surgical procedure, followed by
IOL implantation to restore visual acuity.

e  Posterior Subcapsular Cataract (PSC):

- Phacoemulsification with IOL implantation is
typically performed for posterior subcapsular
cataracts. Special care may be needed to remove
opacities from the posterior capsule during surgery to
optimize visual outcomes.

e Congenital Cataract:

- Surgical removal of congenital cataracts is often
necessary to prevent amblyopia (lazy eye) and
facilitate visual development in infants and children.
Pediatric cataract surgery may involve techniques
such as lensectomy or phacoemulsification, followed
by IOL implantation or contact lens correction.

e  Traumatic Cataract:

- Surgical removal of traumatic cataracts may be

indicated following ocular trauma.
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Phacoemulsification with IOL implantation is

commonly performed for visually significant

traumatic cataracts, with additional consideration

given to concurrent ocular injuries or complications.

e Secondary  Cataract  (Posterior  Capsular
Opacification — PCO):

- Nd: YAG laser capsulotomy is the primary
treatment for secondary cataracts following cataract
surgery. The laser creates an opening in the posterior
capsule, restoring visual function by allowing light to
pass through the IOL implant.

e  Drug-Induced Cataract:

- Management of drug-induced cataracts involves
discontinuation or dose reduction of the offending
medication, if possible. Surgical intervention may be
necessary for visually significant cataracts that do not
improve with medication changes.

e Metabolic Cataract:

- Treatment of metabolic cataracts focuses on
addressing the underlying metabolic disorder and
optimizing metabolic control. Surgical intervention
may be necessary for visually significant functioning
cataracts that impair daily functioning.

In all cases, the decision to proceed with cataract
surgery and the choice of surgical technique depend on
the patient’s visual needs, ocular health, and overall
medical status. Regular follow-up care with an
ophthalmologist is essential for monitoring cataract
progression and managing any complications or visual
disturbances that may arise.

Cataract surgery has evolved significantly over the
years, and several types of surgical techniques are
currently employed to remove cataracts and restore
vision. Here are the main types of cataract surgery:
Here are a few additional details about each type of
cataract surgery:

e Phacoemulsification (Phaco) Cataract Surgery:

- Phacoemulsification is considered the gold
standard for cataract surgery due to its minimally
invasive nature and rapid visual recovery.

- It typically requires a small incision
(approximately 2-3 mm) in the cornea, resulting in less
induced astigmatism and faster wound healing.

- The use of ultrasound energy to break up the lens
allows for precise removal of the cataract while
minimizing trauma to surrounding structures.
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Phacoemulsification for cataracts
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e Manual Small-Incision  Cataract  Surgery - Although it requires a larger incision compared to

(MSICS): phacoemulsification, MSICS still provides good
- MSICS combines the  benefits  of visual outcomes and is associated with shorter surgical
phacoemulsification with a larger incision size, times compared to extracapsular cataract extraction
making it suitable for surgeons in resource-limited (ECCE).

settings or cases with challenging cataracts.
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e  Extracapsular Cataract Extraction (ECCE):

- ECCE is performed less frequently today due to the
popularity of phacoemulsification and MSICS.
However, it may still be preferred in certain situations,
such as when dealing with very dense cataracts or in

patients with weakened zonules (the tiny fibers that
support the lens).

- ECCE allows for removal of the cataract nucleus in
one piece, which can be advantageous icases where
phacoemulsification may be challenging.

Extracapsular cataract axtraction

Diseased lens

Intraocudar

e  Manual Intracapsular Cataract Extraction (ICCE)
- ICCE involves removing the entire lens, including
the lens capsule, through a large incision. It is rarely
performed today due to the high risk of complications
and the availability of safer and more effective
alternatives such as phacoemulsification.

Eye with
cataract

Incision

Lens impiant
2. Implant inserted

implant
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- Despite its rarity, ICCE may still be considered in
unique cases, such as in patients with significant
trauma or certain congenital cataracts.

1.The diseased lens
is pulled out
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3. Lens implanted
into position
New lens
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e Femtosecond Laser-Assisted Cataract Surgery
(FLACS):

- FLACS combines the precision of femtosecond
laser  technology  with  the  benefits of
phacoemulsification.

- The femtosecond laser allows for precise corneal
incisions, capsulotomy, and lens fragmentation,
potentially improving surgical accuracy and reducing
the risk of complications.

- FLACS may be particularly beneficial in cases
requiring advanced surgical planning, such as toric
IOL placement for astigmatism correction or
multifocal IOL implantation for presbyopia correction
These additional insights provide a broader
understanding of the various cataract surgery

techniques and their respective advantages in
addressing different patient needs and surgical
challenges. Each type of cataract surgery has its
advantages and limitations, and the choice of
technique depends on factors such as the patient’s
ocular characteristics, surgeon expertise, available
equipment, and surgical preferences. Discussing the
options with an ophthalmologist can help determine
the most appropriate approach for each individual
case.

The management of cataracts involves a combination
of monitoring, lifestyle modifications, and surgical
intervention when appropriate. Here’s an overview of
the management strategies for cataracts:
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e Regular Eye Examinations:

- Routine eye exams by an ophthalmologist or
optometrist are essential for early detection and
monitoring of cataracts. Regular screenings allow for
timely intervention and management of cataract-
related visual changes.

e  Prescription Eyewear:

- Prescription eyeglasses or contact lenses can help

improve vision in the early stages of cataracts by
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correcting refractive errors and optimizing visual
acuity. Updated prescriptions may be necessary as
cataracts progress.
e Lifestyle Modifications:

- Minimize exposure to UV radiation by wearing
sunglasses with UV protection.

- Avoid smoking and limit alcohol consumption, as
these factors may increase the risk of cataract
development and progression.
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- Maintain a healthy diet rich in antioxidants and
nutrients, such as vitamin C and E, which may help
prevent or delay cataract formation.

e Medication Review:

- Reviewing medication regimens with a healthcare
provider to identify and address any medications that
may contribute to cataract development (e.g.,
corticosteroids)

e  (Cataract Surgery:

- Surgical removal of cataracts is the definitive
treatment for restoring vision when cataracts
significantly impair daily activities or quality of life.

- Phacoemulsification with intraocular lens (IOL)
implantation is the most common and effective
surgical technique for cataract removal.

- Surgical intervention is typically recommended
when cataracts cause significant visual impairment,
interfere with daily activities, or affect safety (e.g.,
driving).

e  Post-Surgical Care:

- Follow post-operative care instructions provided
by the surgeon, including the use of prescribed eye
drops and attending  scheduled  follow-up
appointments.

- Report any unusual symptoms or complications to
the healthcare provider promptly.

e Management of Complications:

- Addressing any complications that may arise

during or after cataract surgery, such as posterior
capsular opacification (PCO) or refractive errors,
through additional treatments or procedures as needed
(e.g., Nd:YAG laser capsulotomy).
The management approach for cataracts should be
tailored to the individual patient’s needs, preferences,
and overall health status. Collaborative decision-
making between the patient and healthcare provider is
crucial for determining the most appropriate
management strategy and optimizing visual outcomes.
Phacoemulsification surgery has revolutionized the
field of ophthalmology, offering a minimally invasive
and highly effective approach to cataract removal.
Cataracts, characterized by the clouding of the eye's
natural lens, are a leading cause of visual impairment
in worldwide, particularly among the aging
population. Traditionally, cataract extraction involved
large incisions and manual removal of the lens, often
resulting in prolonged recovery times and increased
risk of complications.
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The advent of phacoemulsification in the 1960s
transformed cataract surgery by introducing a
technique that utilizes ultrasonic energy to fragment
and emulsify the cataractous lens, allowing for its
removal through a small incision. This approach
minimizes trauma to the surrounding tissues,
accelerates visual recovery, and reduces the need for
sutures, leading to improved patient outcomes and
satisfaction.

Central to phacoemulsification surgery is the
phacoemulsification machine, which combines
irrigation, aspiration, and an ultrasonic energy to
emulsify the lens material and aspirate it from the eye.
The surgeon utilizes specialized hand pieces and
probes to maneuver within the eye, achieving precise
fragmentation and removal of the cataract while
preserving the integrity of the ocular structures.
Advancements in technology, including
improvements in ultrasound technology, fluidics, and
surgical instrumentation, have further refined the
phacoemulsification technique, enabling surgeons to
achieve superior outcomes with greater efficiency and
safety. Moreover, the introduction of foldable
intraocular lenses (IOLs) has facilitated the insertion
of the artificial lens through the same small incision,
eliminating the need for large incisions and sutures.
Phacoemulsification surgery is now considered the
standard of care for cataract extraction due to its
numerous advantages, including shorter surgical
times, reduced intraoperative trauma, faster visual
rehabilitation, and improved refractive predictability.
Additionally, its versatility allows for the
simultaneous management of coexisting ocular
conditions, such as astigmatism and presbyopia,
through the selection of appropriate IOLs and
adjunctive procedures.

Despite its widespread acceptance and proven
efficacy, challenges remain, including the learning
curve associated with mastering the technique,
variations in patient anatomy, and the occurrence of
intraoperative and postoperative complications.
Furthermore, disparities in access to care and
technological resources may limit the widespread
adoption of phacoemulsification in certain regions.

In summary, phacoemulsification surgery represents a
transformative milestone in the treatment of cataracts,
offering patients a safe, efficient, and predictable
means of restoring visual function. As technological
advancements continue to evolve and surgical
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techniques refine, phacoemulsification remains at the
forefront of modern ophthalmic practice, shaping the
future of cataract surgery and vision care.
Phacoemulsification is a modern cataract surgery
technique that uses ultrasonic energy in emulsifying
and removing the cloudy lens from the eye.

Here's an overview of the phacoemulsification
procedure:

e  Pre-operative Evaluation:

- Prior to surgery, the patient undergoes a
comprehensive eye examination to assess the severity
of the cataract and determine the appropriate surgical
approach.

- Measurements such as corneal curvature, axial
length, and intraocular lens (IOL) power calculation
are performed to ensure accurate lens implantation.
The pre-operative
phacoemulsification surgery is crucial for assessing
the patient’s ocular health, determining the appropriate
surgical approach, and optimizing surgical outcomes.
Here's an overview of the pre-operative evaluation

evaluation before

process:

1. Comprehensive Eye Examination:

- The patient undergoes a thorough eye examination,
including visual acuity testing, refraction, and
assessment of intraocular pressure (IOP). This helps
establish baseline visual function and identify any pre-
existing refractive errors or ocular conditions such as
glaucoma.

2. Cataract Assessment:

- The severity and characteristics of the cataract are
evaluated using slit-lamp biomicroscopy and dilated
pupil examination. The ophthalmologist assesses the
location, density, and impact of the cataract on visual
function to determine the appropriate surgical
approach.

3. Biometry and IOL Calculation:

- Biometric measurements such as corneal curvature,
axial length, and anterior chamber depth are obtained
to calculate the power of the intraocular lens (IOL)
needed to achieve the desired post-operative refractive
outcome.

- Various techniques may be used for IOL
calculation, including optical biometry, ultrasound
biometry, and partial coherence interferometry (PCI).
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4. Corneal Assessment:

- Corneal topography and  keratometry
measurements are performed to evaluate corneal
curvature and detect any irregular astigmatism or
corneal abnormalities that may impact surgical
planning or post-operative visual outcomes.

- Evaluation of corneal endothelial cell density may
also be performed to assess the cornea’s health and
potential risk of endothelial decompensation following

surgery.

5. Ocular Surface Evaluation:

- Assessment of the ocular surface is conducted to
identify any pre-existing dry eye disease or ocular
surface abnormalities that may affect surgical
outcomes or post-operative comfort.

- Tear film evaluation, including tear breakup time
(TBUT) and corneal staining, may be performed to
assess tear film stability and ocular surface integrity.

6. Medical History and Medication Review:

- A thorough review of the patient’s medical history,
including past ocular surgeries, ocular conditions, and
systemic diseases, is conducted to identify any factors
that may influence surgical planning or post-operative
care.

- Review of current medications, including
prescription drugs, over-the-counter medications, and
supplements, helps identify any medications that may
need to be adjusted or discontinued before surgery.

7. Patient Education and Informed Consent:

- The patient receives detailed information about the
cataract surgery procedure, including potential risks,
benefits, and alternatives.

- Informed consent is obtained, ensuring that the
patient understands the nature of the procedure, the
expected outcomes, and any potential complications.
The pre-operative evaluation before
phacoemulsification surgery is a comprehensive
process aimed at ensuring patient safety, optimizing
surgical outcomes, and providing individualized care
tailored to the patient's specific needs and ocular
characteristics. Close collaboration between the
patient, ophthalmologist, and surgical team is essential
for a successful surgical experience.

e Anesthesia:

- Phacoemulsification is typically performed under

local anesthesia, which may involve the administration
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of eye drops or an injection of numbing medication
around the eye.

- In some cases, general anesthesia may be used,
particularly for patients who are unable to cooperate or
have medical conditions that preclude local anesthesia.
e Incision:

- A small incision (approximately 2-3 mm in length)
is made in the clear cornea at the edge of the pupil.
This incision provides access to the interior of the eye
for the surgical instruments.

e Capsulorhexis:

- A circular opening is created in the front portion of
the lens capsule (anterior capsule) using a specialized
instrument called a cystotome or capsulorhexis
forceps. This opening allows access to the cataract for
emulsification and removal.

e  Phacoemulsification:

- An ultrasonic handpiece is inserted through the
corneal incision into the eye. The tip of the handpiece
vibrates at ultrasonic frequencies, breaking up the
cataract into tiny fragments.

- The emulsified lens material is simultaneously
aspirated out of the eye through a small tube connected
to the phacoemulsification handpiece.

e Cortical Aspiration:

- Any remaining cortical material (outermost layer
of a lens) is gently aspirated from the capsular bag
using irrigation and aspiration (I/A) probes or a
specialized cortical removal device.

e Intraocular Lens (IOL) Implantation:

- Once the cataract is fully removed, an artificial
intraocular lens (IOL) is inserted into a capsular bag to
replace the natural lens and restore vision.

- The IOL is typically folded or rolled and inserted
through the same corneal incision used for
phacoemulsification. Once inside the eye, the IOL
unfolds or expands to its proper position.

e  Wound Closure:

- In most cases, the self-sealing corneal incision does
not require sutures for closure. The incision edges
come together naturally, promoting rapid healing and
reducing the risk of post-operative complications.

e Post-operative Care:

- After surgery, the patient is monitored for a short
period in the recovery area before being discharged
home.

- Post-operative instructions, including the use of
prescribed eye drops and activity restrictions, are

IJIRT 194419

provided to promote healing and minimize the risk of
complications.

Post-operative care following phacoemulsification
surgery is essential for promoting healing, minimizing
complications, and achieving optimal visual
outcomes.

Here's an overview of the post-operative care protocol:
1. Immediate Post-operative Period:

- After surgery, the patient is monitored in the
recovery area for a short period to ensure stability and
comfort.

- Vital signs such as blood pressure and pulse may
be checked periodically to monitor for any immediate
post-operative complications.

2. Eye Shield and Protection:

- A protective eye shield is placed over the operated
eye to prevent accidental injury and rubbing during the
initial healing period.

- The patient is instructed to wear the eye shield in
the night and during naps to protect the eye while
sleeping.

3. Use of Prescribed Eye Drops:

- The patient is prescribed a regimen of post-
operative eye drops, which typically includes
antibiotic, anti-inflammatory, and lubricating drops.

- Antibiotic drops help prevent infection, while anti-
inflammatory drops reduce inflammation and promote
healing. Lubricating drops alleviate dryness and
discomfort.

4. Activity Restrictions:

- Patients are advised to avoid strenuous activities,
heavy lifting, and bending forward during the first few
days following surgery to minimize the risk of
increased intraocular pressure and potential
complications.

- Light activities such as walking and reading are
usually permitted, but patients should avoid activities
that may increase eye strain or pressure on the eye.

5. Follow-up Appointments:

- The patient is scheduled for a series of follow-up
appointments with the ophthalmologist to monitor
healing and assess visual acuity.

- Follow-up appointments are typically scheduled
within the first few days after surgery, followed by
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additional visits over the subsequent weeks and
months.

6. Monitor for Complications:

- Patients are instructed to monitor for any signs or
symptoms of complications, such as increased pain,
redness, swelling, discharge, or sudden changes in
vision.

- Prompt reporting of any unusual symptoms or
concerns to the healthcare provider is essential for
early detection and management of complications.

7. Avoid Rubbing or Touching the Eye:

- Patients are advised to avoid rubbing or touching
the operated eye to prevent disruption of the healing
process and reduce the risk of the infection or injury

8. Gradual Resumption of Normal Activities:

- Patients can gradually resume normal activities as
tolerated, following the guidance of their
ophthalmologist.

- Activities such as driving, reading, and watching
television may be resumed once visual acuity has
stabilized and any post-operative restrictions have
been lifted.

9. Compliance with Medication Regimen:

- Patients are instructed to adhere to the prescribed
medication regimen and complete the full course of
post-operative eye drops as directed by their
healthcare provider.

10. Patient Education and Counseling.

- Patients receive detailed instructions on post-
operative care, including medication administration,
activity restrictions, and follow-up appointments.

- Patient education also includes information on
expected  post-operative  symptoms, potential
complications, and when to seek medical attention if
needed.

Overall, close adherence to the post-operative care
protocol is essential for ensuring successful recovery
and optimizing visual outcomes following
phacoemulsification surgery. Regular communication
between the patient and healthcare provider is
important for addressing any concerns and ensuring a
smooth recovery process.

Phacoemulsification is a highly successful and
minimally invasive procedure for cataract removal,
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offering rapid visual recovery and excellent long-term
outcomes for most patients. Close collaboration
between the patient and the surgical team is essential
for optimizing surgical results and ensuring a smooth
recovery process.

III. MATERIALS & METHODOLOGY

The study was conducted after approval from the

Institute Ethics Committee and Scientific Committee.

Informed consent was taken from all the participants

in Iksha Eye Care.An written and informed was taken

to include patient data anonymously in the study

through database.

e Place of study: Iksha Eye Care

e  Type of study: Retrospective hospital-based study

e  Materials and method: Data has been collected
from the EMR system who have been diagnosed
as cataract patient. Data for the same will be
analyzed by Microsoft Excel system. The patients
who came to Dr. Bhushan Ghodke during the
period of April 2025 to April 2026.

e Duration of study: 1 year, 1% April 2025 to 1*
April 2026

e Data collection: 3 months

e Analyze: 1 month

e  Sample size: 200 eyes.

INCLUSION CRITERIA:

o Age>40

e Patients who are having phacoemulsification
cataract surgery

e  Patients with no systemic complications

EXCLUSION CRITERIA:

e Patients having ocular complications other than
cataract

e Congenital cataract cases

e Patients having systemic complications

IV. APPLICABILITY

The findings of this study on visual acuity outcomes
following phacoemulsification surgery in a tertiary
eye care center hold significant applicability in several
areas:

e  Clinical Practice and Patient Care

e Research and Academic Field
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e Policy and Healthcare Planning

e  Patient Education and Counseling

Overall, the applicability of this study lies in its
potential to influence clinical practice, guide future
research endeavor’s, inform healthcare policies, and
empower patients with knowledge for informed
decision-making.”

V. EXPECTED OUTCOME & BENIFITS

Expected outcomes:

e Improvement in Visual Acuity

e Enhanced Quality of Life

e Identification of Factors Influencing Visual
Acuity

e  Patient Satisfaction and Visual Function

Benefits:

e Improved Surgical Practices

e Evidence-based surgery

e Enhanced Patient Care

e  Economic Impact

e  Education and Training

Overall, this study can provide valuable insights into
improving patient care, refining surgical practices, and
enhancing quality of life for individuals undergoing
this common surgical procedure.

VI. REVIEW OF LITERATURE

1. In this study "Visual acuity improvement after
phacoemulsification cataract surgery in patients aged
>90 years" by Toyama et al. Shows that the intra- and
post-operative complication rates were similar
between the two groups. After adjusting for the
difference in cataract grades, multiple regression
analysis indicated that BCVA improvement was
equally favorable in both groups at 1 and 3 months
postoperatively but was less favorable in patients with
a history of DM at 3 months postoperatively
(P=0.042). Phacoemulsification in patients aged >90
years improves VA as effectively and safely as it does
in younger patients, at least when performed by
experienced surgeons.

2. In the study of "Visual outcomes after

phacoemulsification with intraocular implantation
surgeries among patients with and without diabetes
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mellitus" by J.J. Lim et al. The total number of cases
were between 2007-2018 was 442,858, of whom
179,210 qualified for our analysis. DM group
consisted of 72,087 cases (40.2%). There were 94.5%
cases in DM group and 95.0Z from non-DM group
who achieved BCVA >6/12 (p<0.001). Among
patients with DM, advanced age (70-79 years old, OR:
2.54,95% Confidence Interval, 95%CI: 1.91, 3.40; 80-
89 years old, OR: 5.50,95% CI: 4.02, 7.51),>90 years,
OR: 9.77, 95%CI: 4.18, 22.81), poor preoperative
presenting visual acuity [<6/18-6/60] (OR: 2.40,
95%CI: 1.84, 3.14) and <6/60-3/60 (OR: 3.00, 95%
CI: 2.24, 4.02), <3/60 (OR 3.63, 95%CI: 2.77, 4.74)],
presence of intraoperative complication (OR 2.24,
95% CI: 1.86, 2.71) and presence of postoperative
complication (OR 5.21, 95%CI: 2.97, 9.16) were
significant factors for poor visual outcome. Visual
outcomes following phacoemulsification with IOL
implantation surgery among cases with DM were
poorer compared to cases without DM. Risk factors for
poor visual outcomes among cases with DM were
identified.

3. Lau et al, Visual acuity and quality of life outcomes
in cataract surgery patients in Hong Kong. This study
was done because Cataract operations in Hong Kong
did not consistently produce good presenting visual
acuity outcomes, suggesting that postoperative
monitoring would be useful to minimize visual
impairment in this population. Although vision
outcomes were consistently correlated with all
VF/QOL subscale scores, there was a differential
impact with VF subscales usually being affected more
by reduced acuity than the more general QOL
subscales. About 36.6% of the 310 cataract operated
individuals had presenting visual acuity 6/18 or better
in both eyes, and 40.0% when measured by pinhole.
4.5% were blind, with presenting visual acuity less
than 6/60 in both eyes. Of operated eyes, 59.6% were
presented with visual acuity 6/18 or better.

4. Saif Aldeen AlRyalat et al, Predicators of visual
acuity improvement after phacoemulsification on
cataract surgery. This study aimed to assess
preoperative predicators of visual outcomes. There
was a total of 1,370 patients included in the study, with
a mean age of 66.39 (+ 9.48). 48.4% of patients
achieved visual acuity > 0.8, and 72.7% achieved
visual acuity> 0.5. The mean visual acuity
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improvement after phacoemulsification cataract
surgery was 0.33 (95% CI1 0.31-0.35). In the regression
model, significant predictors that affected visual
acuity improvement included the presence of diabetic
retinopathy, glaucoma, and complication risk factors
(i.e., high-risk surgery).

5. In this study "Is visual outcome compromised when
next day review is omitted after Phacoemulsification

Table 1: Total No. of patients: 200

Gender No. of patients In percentage (%)
Male 112 56%
Female 88 44%

GENDER DISTRIBUTION

surgery? A randomized control trials" by C G Tinley W FEMALE
et al, it is seen that Patients with planned post operative MALE
i t 2 k iat ith a 1
review a weeks, were associa e.:d with a low 56%
frequency of serious ocular complications, achieved a
good visual outcome between the two groups, based
on 2 weeks visual acuity and 4 months quality of life,
were not significant
6. In this study "Visual acuity outcomes after 2. AGE GROUP DISTRIBUTION:
phacoemulsification in eyes with good visual acuity AGE GROUP P/I\\ITOIE?\IFTS PERC}%}\ITAGE
Pefore cataract sur.gery" by'Nilfolaos Derv.eni's etal. It 4150 1 10.(5)%
1s1 Isleen }tlhat tlhe Vlsuaol ac?t}}; 1mpr9ved s1gn1ﬁ;anlil}./, 51260 20 20%
a.t ough at least E%.IA)’O t em. did not reach their 5170 9% 5%
pinhole pre- operative visual acuity.
71-80 39 19.5%
81-90 4 2%
RESULTS
1. GENDER DISTRIBUTION:
120
100
80
60
40
40 36
21
20 +
4
0 - : : : : |
41-50 51-60 61-70 71-80 81-90
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PRE OPERATIVE VISUAL ACUITY
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3. PRE OPERATIVE VISUAL ACUITY:

TABLE:
No. Of Patients Percentage
6/9 19 9.5%
6/12 9 4.5%
6/18 30 15%
6/24 32 16%
6/36 29 14.5%
6/60 23 11.5%
CF@3m 12 6%
CF@2m 17 8.5%
CF@1m 10 5%
CF@50cm 4 2%
CFCF 2.5%
HM+ 10 5%
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4. POST OPERATIVE VISUAL ACUITY:

TABLE:
Post-Operative No. Of Patients Percentage
Visual Acuity
6/6 64
6/6P 45
6/9 39
6/9P 17
6/12 2
6/12P 12
6/18 15
6/18P 3
6/24
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70
60 +——
50 +——
40 +——
30 . 64
0 ® g
10 +— —— —— 17 —
12
0 2
*6/6 *6/6P *6/9 *6/9P *6/12 *6/12P
5. BEST CORRECTED VISUAL ACUITY POST 6/6P 26
SURGERY: 6/9 21
Best Corrected Visual No. Of Percentage 6/9P 9
Acuity Post Sx patients 6/12 2
6/6 142
BEST CORRECTED VISUAL ACUITY POST SURGERY
160
142
140
120
100
80
80
40
20
2
0 . I .
*6/6 *6/6P *6/9 *6/9P *6/12
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INDUCED SPH AND CYL POWER AFTER
SX.

No. of patients with no correction: 89
No. of patients with cyl correction: 55

No. of patients with sphero-cyl correction: 44
No. of patients with Sph correction: 12

Patient

90

80

70

60

50

40

30

20

NN NN NN

10

(6/6) Sph-Cyl

Cyl Sph

7.

Post-operative correction

No. of patient required spectacle: 111
No. of patient not required spectacle: 89

e,

111

W Don't need specs
Needs specs

89
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VII. DISCUSSION

The findings of this study highlight several important
aspects regarding visual acuity outcomes post-
phacoemulsification surgery. The assessment of post-
operative visual acuity at various intervals
demonstrated the effectiveness of phacoemulsification
in improving patients' vision over time. By evaluating
visual acuity outcomes at 1 week, 1 month, and 3
months post-surgery, I was able to observe the
trajectory of recovery and identify any potential
fluctuations or long-term trends in  visual
improvement.
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Furthermore, exploration of potential correlations
between pre-operative factors and post-operative
visual outcomes shed light on the influence of patient
demographics and ocular characteristics on surgical
success. Factors such as age and pre-existing ocular
conditions may impact the rate and extent of visual
improvement following surgery, underscoring the
importance of personalized treatment approaches and
comprehensive pre-operative assessments.
Additionally, the investigation into variations in
surgical techniques, including phacoemulsification
parameters and intraocular lens choices, provided
valuable insights into their impact on visual acuity
improvements. By identifying factors associated with
optimal surgical outcomes, such as appropriate
phacoemulsification settings and lens selection, our
study contributes to the refinement of surgical
practices and the optimization of patient outcomes.
Also, this study revealed noteworthy findings
regarding induced spherical and cylindrical power
changes following phacoemulsification surgery. By
evaluating these parameters, I was able to assess the
extent of refractive changes induced by the surgical
procedure, providing valuable insights for post-
operative management and optimizing visual
outcomes. Understanding the magnitude and direction
of induced refractive errors allows for appropriate
adjustments, such as spectacle prescription or
consideration for additional refractive procedures, to
further enhance patients' visual acuity and overall
satisfaction with their surgical outcomes.

Furthermore, the analysis of the number of
phacoemulsification surgeries performed in a year
elucidated the scope and demand for cataract surgical
services at Iksha Eye Care.This information is critical
for resource allocation, capacity planning, and
addressing any potential barriers to timely access to
care. By assessing the volume of surgeries conducted
annually, healthcare administrators and policymakers
can better allocate resources, streamline workflows,
and ensure the delivery of high-quality, timely cataract
surgical services to meet the needs of the community.

VIII. CONCLUSION

In conclusion, this study underscores the efficacy of
phacoemulsification surgery in improving visual
acuity outcomes among patients undergoing treatment
at lksha Eye Care. Through comprehensive pre-
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operative assessments and meticulous surgical
techniques, significant improvements in visual acuity
were observed post-operatively, highlighting the
importance of timely intervention for cataract
management.

Moreover, my findings emphasize the need for
personalized treatment strategies that consider
individual patient characteristics and preferences. By
understanding the factors influencing visual outcomes,
ophthalmologists can tailor surgical approaches to
optimize patient satisfaction and long-term visual
health.

Moving forward, ongoing research and clinical
initiatives aimed at refining surgical techniques,
enhancing intraocular lens technology, and addressing
patient-specific factors will further contribute to the
advancement of cataract surgery and the improvement
of visual outcomes for patients worldwide. Through
continued collaboration and innovation within the
field of ophthalmology, I personally think that we can
strive towards achieving optimal visual acuity and
enhancing the quality of the life for individuals
affected by cataract-related visual impairment.

This study also provides comprehensive insights into
visual acuity outcomes, refractive changes, and
surgical volume following phacoemulsification
surgery.  Through  meticulous analysis and
interpretation of pre-operative and post-operative data,
I have demonstrated the effectiveness of the cataract
surgery in improving visual function and enhancing
patients' quality of life. My findings underscore the
importance of personalized treatment approaches,
ongoing monitoring of visual outcomes, and
continuous quality improvement initiatives to
optimize surgical results and patient satisfaction. By
addressing factors influencing visual acuity outcomes,
such as pre-existing conditions, surgical techniques,
and refractive changes, we can further enhance the
effectiveness and safety of cataract surgery, ultimately
benefiting individuals affected by cataract-related
visual impairment. As we continue to advance our
understanding of cataract management and refine
surgical practices, collaborative efforts between
clinicians, researchers, and healthcare stakeholders
will be crucial for driving innovation, improving
accessibility, and maximizing the impact of the
cataract surgical services. Through continued
dedication to excellence and patient-centered care, we
can strive towards achieving optimal visual outcomes
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and enhancing the overall well-being of individuals
undergoing cataract surgery.
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