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ABSTRACT

The cornea is a clear and transparent layer that covers the front surface of the eye, playing
an important role in protecting the eye and allowing light to enter the eye for sight. As the
layer that first receives light, the cornea also functions to refract the light so that it reaches
the retina with the right focus, which is then translated by the brain into clear vision.
Therefore, the health and integrity of the structures of the cornea are very important for the
quality of a person's visual functions.
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INTRODUCTION

Since the beginning of its development, when this technology was principally applied to
study the posterior segment of the eye and especially the macula, optical coherence
tomography (OCT) has become an important tool in ophthalmological practice.>? Today,
its application, aided by innovations in the application, has enabled the study of the cornea,
lens, and, in general, the anterior segment, including the ocular surface and glaucoma, and
IS now an important element in the diagnosis and guidance of treatment of anterior segment
diseases. To date, we have few tools for the anterior segment of the eye beyond slit-lamp
biomicroscopy, gonioscopy, and anterior segment photography.®® Confocal microscopy
was one such innovation, but it never caught on in wider general clinical applications,
despite its scientific merit, because of the small area that can provide information (basically
the central cornea), its relative complexity, the need for a skilled observer, the often difficult
interpretation, and the need for cooperative patients. In contrast, anterior segment OCT (AS-
OCT) has overcome these shortcomings, and any non-expert ophthalmologist or technician
can use it easily with basic training.2® In addition, AS-OCT requires minimal cooperation
from the patient; fast, non-invasive, and convenient for common applications in often busy

anterior segment clinics.®



METHODS AND SAMPLES

Data and sample references for this review article processing were collected from recent
credible published journals. Every journal is studied thoroughly with a synthesized
evidence-based method that maps existing literature on broad topics to identify key

concepts.

AS-OCT examination for any corneal disorders

AS-OCT is an ethically safe, non-contact, and non-invasive living histological imaging
technique that utilizes infrared light to produce high-resolution images of the anterior
segment of the eye, including the cornea, iris, chamber angle, and lens. AS-OCT provides
a meticulous observation and examination of those disorders. Early detection and
monitoring of the development of these corneal abnormalities is very important to determine
the appropriate treatment strategy.>® With the ability of AS-OCT to produce high-resolution
imaging, this technology has become an important tool in the diagnosis and monitoring of
corneal abnormalities.®’” Various disorders or diseases that affect the cornea can have a

significant impact on vision. Some of them are:

Keratoconus
This condition occurs when the cornea gradually thins and changes shape to become more
cone-like, resulting in vision distortion (Figure 1). Keratoconus often develops in

adolescence or young adulthood and can cause blurred or ghostly vision, which is difficult

to correct with glasses.®

Figure 1. Corneal cone-like appearance in keratoconus as shown on AS-OCT

examination.®



Corneal Dystrophia

This is a group of genetic disorders in which proteins in the cornea are not arranged
normally, causing the formation of abnormal deposits or structural changes (Figure 2).
Corneal dystrophy can affect one or more layers of the cornea, causing cloudiness, visual

disturbances, or even pain.°

Figure 2. AS-OCT histopathological findings on corneal dystrophy. A. Closer tomogram.

B. Curvature tomogram.®

Corneal Edema

Corneal edema or swelling is usually caused by excessive fluid buildup in the cornea
(Figure 3). This condition can occur due to trauma, infection, or health problems such as
glaucoma. Corneal edema causes blurred vision as the cornea loses its natural

transparency.'!



Figure 3. Corneal edema was assessed by AS-OCT. Corneal edema with Descemet
membrane detachment (top left). Intra-epithelial collection of fluid in bullous keratopathy
(severe corneal edema) with secondary bacterial infection (top right). Intra-stromal lesion
in infective keratitis (bottom left). Hydrops in keratoconus demonstrate a break in the
Descemet membrane (bottom right).2

In the age of phacoemulsification, AS-OCT provides an even bigger role to assist phaco
surgeons in assessing the cornea and anterior segment structures.**** AS-OCT allows the
surgeons to ensure a better result of surgery and better visual functions for their

patients,26.711-14

Principle of operation of the AS-OCT

AS-OCT works on the principle of low-coherence interferometry. This device emits low-
coherence light (usually infrared) that is reflected from the eye tissue; ie: the cornea. This
reflected light is processed to produce two or three-dimensional images that provide detailed
information about the thickness, shape, and structure of the tissue layers in the cornea and
anterior segment of the eye. This process is similar to how ultrasound works, but AS-OCT
uses light instead of sound waves, which provides a higher definition of image

resolution.>16

Main Components of AS-OCT
Infrared Light Source
The infrared light source in AS-OCT produces low-coherence light rays with infrared

wavelengths that are safe for the eyes. This light is used to penetrate eye tissue and provide



high-resolution imaging of anterior segment structures, such as the cornea, anterior
chamber, and iridocorneal angle. Infrared wavelengths typically range from 800 to 1310
nm, depending on the type of AS-OCT, allowing penetration deep enough for visualization

of tissue details.

Interferometer

The interferometer is the core component that measures the time and intensity of light
reflection from various layers of eye tissue. It uses the principle of light interference, where
the light reflected from the tissue is compared with a reference light. The results of this
interference are used to form a cross-sectional image of the anterior segment. The
interferometer ensures that the information collected is accurate and allows for precise data

processing.

Light Detector

The light detector receives the interference signal generated by the interferometer and
converts it into digital data. These detectors are usually CCD (Charge-Coupled Device)
detectors or photodiode-based detectors that are highly sensitive to infrared light, ensuring

that the reflected light data is converted with high accuracy.

Data Processing System

Data processing computer systems are responsible for processing signals from light
detectors into images that can be analyzed by doctors. The software processes interference
data into two- or three-dimensional images, enabling visualization of the eye's tissue layers
in extraordinary detail. The computer can also provide additional features such as
pachymetry analysis, corneal thickness mapping, and chamber angle measurement.

Display Screen

The display screen allows the ophthalmologist to see the image results in real time. The
resulting image can be adjusted and analyzed, such as zooming in on certain areas for a
more detailed examination. This screen also provides an interface for setting scanning

parameters and saving imaging results.

Optical Adjustment System



The optical adjustment system ensures that the emitted light rays are focused precisely on
the target area of the eye. The system can be adjusted to accommodate variations in the

patient's eye anatomy, such as different corneal curvatures, to ensure optimal image quality.

Control Unit

The controller unit manages the overall operation of the AS-OCT device, including
controlling the light source, interferometer, and data processing. This allows the operator to
adjust settings as needed, such as scanning speed, image resolution, and target area to be
scanned.

These components work synergistically to provide accurate and reliable imaging results,
which are essential in the diagnosis and treatment of various diseases of the anterior segment

of the eye, especially those related to the cornea.?6"15-16

Advantages of AS-OCT

AS-OCT plays a significant role in the diagnosis and management of corneal diseases.!’

Following are some of the main advantages of AS-OCT are:

1. High-Resolution Imaging: AS-OCT provides a high-resolution living histological image
of the anterior segment of the eye, allowing detailed visualization of corneal structures,
including the epithelium, stroma, and endothelium. This facilitates early detection and
monitoring of various corneal abnormalities.

2. Non-invasive and ethically safe: As a non-contact device, AS-OCT reduces the risk of
infection and increases patient comfort during the examination.

3. Quantitative evaluation: AS-OCT allows gquantitative measurement of corneal thickness
and other structures, which is important in the diagnosis of conditions objectively such
as keratoconus and corneal edema.

4. Postoperative monitoring: AS-OCT is effective in monitoring the healing process after
corneal surgery, such as transplantation or refractive procedures, by detecting
complications such as edema or graft rejection.

5. Accurate surgical planning: AS-OCT provides detailed information that helps in planning
the next surgical procedures, ensuring better results and reducing the potential risk of

complications.



6. Detection and management of corneal infections: AS-OCT can be used to assess the depth
and extent of infiltration in corneal infections, assisting in determining appropriate

treatment and intervention strategies.

Overall, AS-OCT is an invaluable diagnostic tool in eye surgery offering numerous

advantages that improve the quality of care for patients with corneal diseases.*>

CONCLUSION

AS-OCT is a very important diagnostic tool for modern ophthalmology. This technology
enables high-resolution imaging of the corneal structure, supports early detection of
disorders, assists in the planning and evaluation of cataracts and any refractive surgical
procedures, and monitors the process of corneal tissue regeneration. With its non-invasive
capabilities and superior detail, AS-OCT provides great benefits in cornea-related diagnosis,
treatment, and clinical research, supporting more accurate and effective medical decision-

maki ng. 2,6,7,15-17
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