Description
Optical Coherence Tomography (OCT) has

emerged as a cornerstone technology in
ophthalmology since its inception in the early
1990’s. This imaging modality has revolutionized
the field by enabling high-resolution, non-
invasive visualization of ocular tissues. Over
the years, OCT has undergone significant
advancements, enhancing its  diagnostic
capabilities and expanding its applications across
various ophthalmic subspecialties.

OCT operates on the principle of low-coherence
interferometry, utilizing near-infrared light to
produce cross-sectional images of biological
tissues. The technique measures the echo time
delay and magnitude of backscattered light,
which are processed to generate detailed images
with micrometer-level resolution. Originally
developed for retinal imaging, OCT has evolved
to include imaging of the anterior segment
of the eye, providing insights into corneal
structures, anterior chamber dynamics, and

angle morphology.

Retinal imaging: One of the primary applications
of OCT is in the assessment of retinal diseases. It
allows for the detailed visualization of the retina,
enabling ophthalmologists to diagnose and
monitor conditions such as Age-related Macular
Degeneration (AMD), diabetic retinopathy, and
retinal vein occlusions. OCT provides precise
measurements of retinal thickness, identifies
the presence of subretinal fluid, and aids in
monitoring disease progression over time.

Glaucoma management: OCT plays a critical
role in the evaluation of glaucomatous optic
neuropathy. By assessing parameters such as
the retinal nerve fiber layer thickness and optic
nerve head morphology, OCT assists in the
early detection and monitoring of glaucoma
progression. This capability is essential for
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guiding treatment decisions and assessing
therapeutic outcomes.

Corneal assessment: Advancesin OCT technology
have facilitated comprehensive imaging of the
cornea. OCT is used to evaluate corneal thickness,
map corneal topography, and detect abnormalities
such as keratoconus and corneal dystrophies. It
also plays a pivotal role in assessing the outcomes
of corneal surgeries, including LASIK (Laser-
Assisted in situ Keratomileusis) and corneal
transplants.

Anterior segment imaging: Recentdevelopments
in OCT have expanded its utility to include
imaging of the anterior segment of the eye. This
capability enables ophthalmologists to visualize
and measure anterior chamber depth, angle
structures, and the morphology of intraocular
lenses. OCT is particularly valuable in the
diagnosis and management of angle-closure
glaucoma and other anterior segment disorders.

Advancements in  OCT technology have
significantly enhanced its clinical utility and
capabilities:

Enhanced Depth Imaging (EDI): EDI-OCT
enhances visualization of deeper ocular structures,
such as the choroid, providing detailed assessments
in conditions like choroidal neovascularization
and central serous chorioretinopathy.

Swept-Source OCT (SS-OCT): SS-OCT utilizes
a longer wavelength light source and offers faster
imaging speeds and greater tissue penetration.
This technology is particularly advantageous
for imaging the anterior segment and for
evaluating conditions that require deeper tissue
visualization.

Angiography OCT (OCT-A): OCT-A integrates
OCT with angiography techniques to visualize
retinal and choroidal vasculature. This non-
invasive imaging modality provides detailed
information about blood flow dynamics without
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the need for contrast agents, enhancing the
evaluation of vascular diseases such as diabetic
retinopathy and macular degeneration.

The future of OCT in ophthalmology holds
promising avenues for further innovation and
clinical applications:

Artificial Intelligence (Al) integration: Al
algorithms are being developed to analyze OCT
images rapidly and accurately. These Al-powered
tools can assist ophthalmologists in detecting
subtle changes in ocular structures, optimizing
disease management protocols, and facilitating
personalized treatment plans.

Mobile OCT devices: The miniaturization of
OCT systems may enable their integration into
mobile platforms, expanding access to advanced
eye care in remote and underserved areas. Mobile
OCT devices could potentially revolutionize

telemedicine practices by facilitating remote
diagnosis and monitoring of ocular diseases.

Therapeutic monitoring: OCT is increasingly
used for real-time monitoring of therapeutic
interventions. By providing quantitative data on
structural changes in ocular tissues, OCT helps
clinicians assess treatment efficacy promptly and
adjust therapeutic strategies as needed.

In conclusion, optical coherence tomography has
significantly advanced ophthalmic diagnostics
and management by offering high-resolution
imaging of ocular structures. With ongoing
technological advancements and expanding
clinical applications, OCT continues to play a
pivotal role in enhancing our understanding of
ocular diseases, improving patient outcomes, and

shaping the future of ophthalmology.
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