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Primary Disciplinary Field(s): Ophthalmology, Gerontology, Public Health

1. Core Definition

The term cataract refers to a progressive, degenerative condition characterized by the
opacification or clouding of the crystalline lens located behind the iris within the human eye. The
lens, normally transparent, plays a crucial role in focusing light onto the retina, enabling clear
vision. When affected by cataract, the aggregated proteins within the lens scatter light rather than
focusing it efficiently, resulting in a gradual yet profound dimming and distortion of sight. This
physiological change often begins subtly, manifesting initially as difficulty seeing in low light or
requiring increased illumination for tasks such as reading. As the condition advances, the resulting
visual impairment can become severe, leading to functional blindness if left untreated. Historically
and currently, cataract remains the most frequent reason globally why individuals experience visual
loss, representing a major public health challenge due to its high prevalence, particularly among
aging populations.

Functionally, the development of a cataract interferes directly with the process of visual perception.
The reduction in the transmission of light and the subsequent degradation of the image quality
impact contrast sensitivity and visual acuity. While the condition is a degenerative process which
may or may not be age-related, the vast majority of cases are senile cataracts associated with
biological aging and cumulative environmental damage. The defining characteristic is the inevitable
progression; unlike temporary vision issues, cataracts worsen over time, ultimately necessitating
intervention to restore sight. The medical community considers timely surgical removal and
replacement of the diseased lens to be one of the most effective and common surgical procedures
performed worldwide.

2. Etymology and Historical Development

The term cataract originates from the ancient Greek word katarhaktes, meaning "waterfall" or
"portcullis.” This etymology reflects the historical misunderstanding of the condition; ancient
physicians mistakenly believed that the clouding of vision was caused by an opaque fluid flowing
down from the brain and hardening in front of the lens. This historical context illustrates the
difficulty of early diagnosis before detailed anatomical knowledge of the eye was available. Despite
this misunderstanding, the condition itself was recognized and treated thousands of years ago,
marking it as one of the oldest known ophthalmic disorders.

Early attempts at intervention date back to ancient civilizations. Evidence suggests that in ancient
Egypt and India, practitioners developed a technique known as couching. Couching involved
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dislocating the opaque lens backward into the vitreous cavity using a sharp needle pushed through
the cornea or sclera. While occasionally successful in restoring coarse vision by clearing the visual
axis, couching was highly invasive, extremely risky, and frequently led to severe complications,
including infection, hemorrhage, and complete vision loss. This method remained the primary
surgical intervention for cataracts for over two thousand years until advancements in surgical
techniques began in the 18th century with procedures focusing on true lens extraction, paving the
way for modern microsurgery. The landmark development of the intraocular lens (IOL) by Sir

Harold Ridley in the late 1940s revolutionized treatment, transforming cataract surgery from a high-
risk procedure to one of the safest and most successful operations globally.

3. Pathophysiology and Classification

The core pathophysiology of cataract formation involves structural changes to the lens proteins,
known as crystallins. The lens requires metabolic activity to maintain its transparency, and damage
accumulates over time due to factors like oxidative stress, UV radiation exposure, and metabolic
disturbances. These stressors cause the soluble crystallin proteins to aggregate and precipitate,
leading to the formation of insoluble, high-molecular-weight protein complexes. These aggregates
scatter light, thereby causing the characteristic opacity. Since the lens lacks a blood supply and
mechanisms for shedding damaged cells, these changes are cumulative and irreversible, driving
the progressive nature of the disease.

Cataracts are broadly classified based on their location within the lens structure, which dictates the
specific visual symptoms experienced by the patient. The three principal types are:

Nuclear Cataract: This is the most common age-related type, involving the hardening and
yellowing (sclerosis) of the central nucleus of the lens. Early symptoms often include a transient
improvement in near vision ("second sight") due to the increased refractive power caused by the
hardening (myopic shift), followed by a progressive dimming and yellow tinge to vision, particularly
impacting distance acuity.

Cortical Cataract: This type affects the lens cortex, the outer layer surrounding the nucleus. It is
characterized by wedge-shaped or radial opacities that begin at the periphery and extend toward
the center. Symptoms often include significant glare and issues with contrast sensitivity, especially
in bright light or when driving at night, as the peripheral opacities scatter incoming light rays.
Posterior Subcapsular Cataract (PSC): Located at the back surface of the lens, just inside the
capsule, PSC tends to develop rapidly. This type disproportionately impacts near vision and
causes intense photophobia (light sensitivity) because the opacity lies directly along the visual axis
where light converges. PSC is often associated with secondary causes, such as diabetes,
inflammation, or prolonged steroid use.
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4. Symptoms and Clinical Presentation

The clinical presentation of cataract involves a specific constellation of visual complaints that
typically evolve slowly over months or years, corresponding to the gradual increase in lens opacity.
The earliest and most frequent symptom is a generalized dimming of vision, described by patients
as seeing the world through a dirty or hazy window. This reduced clarity necessitates brighter
ambient lighting for routine tasks and often leads to the need for significantly stronger
prescriptions, especially for reading. The need for larger print and brighter illumination are key
early indicators, often preceding severe visual impairment.

Beyond simple reduced acuity, cataracts introduce several distinctive visual phenomena. One
common complaint is glare and halos around lights, which is particularly disabling during nighttime
driving. The scattered light hitting the opacities causes distortion rather than focused image
formation. Furthermore, patients frequently report reduced color perception; colors may appear
dull, faded, or yellowed, particularly in cases of advanced nuclear sclerosis. Diplopia (double
vision) in one eye only (monocular diplopia) may also occur if the cataractous changes are
localized and irregular, distorting the path of light through the lens differentially. These collective
symptoms reduce the patient's quality of life, impact daily activities, and increase the risk of falls or
accidents, especially as contrast sensitivity deteriorates.

5. Risk Factors and Epidemiology

Cataract development is strongly correlated with chronological age, making it fundamentally a
geriatric disease process. However, a wide range of secondary risk factors accelerate or induce
the condition, indicating that cataract is multifactorial in etiology. The most established non-age
related risk factors include prolonged exposure to ultraviolet (UV) radiation, particularly UVB, which
is known to induce oxidative damage to lens proteins. Smoking and excessive alcohol
consumption are also correlated with increased cataract risk, likely through systemic oxidative
mechanisms.

Metabolic diseases, most notably diabetes mellitus, are significant accelerators of cataract
formation, often resulting in earlier onset and faster progression, sometimes involving the
development of true diabetic (snowflake) cataracts or more typically, posterior subcapsular
cataracts. Other critical risk factors include ocular trauma, previous intraocular inflammation
(uveitis), certain genetic predispositions (congenital cataracts), and the long-term use of specific
medications, especially corticosteroids. Globally, the epidemiological burden of cataract is
immense. Despite the availability of highly effective surgical treatment, cataract remains the
leading cause of blindness and moderate to severe visual impairment worldwide, primarily due to
lack of access to affordable surgical services in low- and middle-income countries. Organizations
like the World Health Organization (WHO) continually monitor the global prevalence, highlighting
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that improved surgical outreach is essential for achieving global vision targets.

6. Diagnosis and Management

Diagnosis of cataract is typically achieved through a comprehensive eye examination performed by
an ophthalmologist or optometrist. The standard diagnostic toolkit includes measurements of visual
acuity, assessment of refractive error, and, most critically, a detailed examination of the lens using
a slit-lamp biomicroscope after the pupils have been dilated. The slit-lamp allows the clinician to
visualize the precise location, density, and type of opacity, enabling accurate classification (e.g.,
nuclear, cortical, PSC) and staging of the cataract. Other tests, such as potential acuity
measurement, may be performed to estimate the expected visual outcome if surgery is pursued.

Definitive management of a visually significant cataract is surgical intervention. There are currently
no proven non-surgical methods (such as eye drops or dietary supplements) capable of reversing
or eliminating lens opacities, though intense research continues into preventative pharmaceutical
agents. The procedure, known as cataract extraction, primarily involves phacoemulsification

(phaco), where an ultrasonic probe is used to fragment and aspirate the cloudy lens material
through a tiny incision. Following removal of the natural lens, a foldable intraocular lens (IOL)
implant, customized for the patient's refractive needs, is inserted into the empty lens capsule. This
outpatient procedure boasts extremely high success rates, typically restoring excellent vision
rapidly and significantly improving the patient's independence and quality of life. The decision to
proceed with surgery is generally based on the degree to which the visual impairment interferes
with the patient's daily life and functional needs, rather than solely on the specific level of visual
acuity recorded.

7. Further Reading

Cataract (Medical Condition) - Wikipedia
Blindness and Visual Impairment - World Health Organization (WHO)

Phacoemulsification - Wikipedia
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