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Abstract:

Purpose: The study aimed to evaluate the role of anterior segment optical coherence tomography (AS-OCT) in
the diagnosis, assessment of disease severity, and monitoring treatment outcomes in patients with infectious
keratitis.

Methods: This one-year prospective observational study at IGIMS, Patna, included 250 infectious keratitis
patients. Clinical examination, microbiological tests, and AS-OCT imaging assessed corneal involvement. To
assess healing and treatment response, follow-up was done at 1, 2, and 1 months.

Results: AS-OCT accurately measured lesion size, stromal depth, and ulcer features by imaging corneal layers.
Bacterial keratitis healed in 90%, with 10% requiring surgery. Fungal and viral keratitis healed at 70% and 95%,
respectively. AS-OCT results correlated with clinical outcomes, proving its treatment monitoring and decision-
making value.

Conclusion: AS-OCT is an essential tool for diagnosing and managing infectious keratitis, offering high-
resolution imaging that aids in early detection, treatment planning, and outcome prediction.
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Introduction

Around the world, infectious keratitis is a major
source of ocular morbidity, especially in developing
nations where it is the primary cause of blindness.
This disorder is characterised by microbial
infection-induced corneal inflammation, which can
lead to corneal scarring, visual impairment, and, in
extreme situations, eye loss [1]. Early diagnosis and
suitable treatment, which frequently includes
antibiotic medication and surgery in more severe
cases, are essential to the clinical management of
infectious keratitis. Determining the prognosis and
the best course of treatment depends on a precise
evaluation of the degree of infection and corneal
damage [2]. In the assessment of anterior segment
disorders, such as infectious keratitis, anterior
segment optical coherence tomography (AS-OCT)
has become a vital non-invasive imaging technique.
To determine the degree and severity of the
infection, AS-OCT offers high- resolution cross-
sectional images of the cornea that enable precise
visualisation of the corneal layers, stromal
involvement, and the depth of lesions [3]. It helps
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identify conditions that are frequently difficult to
assess with a traditional slit-lamp examination
alone, such as corneal wulcers, epithelial
abnormalities, and stromal abscesses. Additionally,
AS-OCT makes it possible to track the healing
process, which aids clinicians in evaluating therapy
response and directing changes to therapeutic
approaches [4]. AS-OCT plays an important role in
the diagnosis and treatment of infectious keratitis by
providing information about the structural
alterations linked to the illness. This information can
help guide treatment choices. AS-OCT has therefore
emerged as a crucial instrument in the all-
encompassing treatment of infectious keratitis [5].

The aim of this study is to evaluate the role of AS-
OCT in the diagnosis, assessment of disease
severity, and monitoring of treatment outcomes in
patients with infectious keratitis.
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Materials and Methods

Study Design: This was a prospective observational
study conducted over one year at the Department of
Ophthalmology, IGIMS, Patna, Bihar.

Study Population: The study included 250
infectious keratitis patients. Based on clinical
presentation—ocular discomfort, redness,
photophobia, and visual disturbance—outpatient
and inpatient patients were selected. Patients having
clinical and microbiological evidence of microbial
keratitis (bacterial, fungal, viral, or parasitic) were
included. The study excluded patients who could not
consent or had undergone corneal surgeries.

Informed Consent: All patients provided written
informed consent before participation in the study.
The study was approved by the institutional ethics
committee, and all procedures were by the ethical
standards set by the Declaration of Helsinki.

Study Duration: The study was conducted over 12
months, from January 2024 to December 2024.

Data Collection:

1. Demographic and Clinical Information: A
detailed history was taken, including
demographic information (age, sex), underlying
systemic conditions (e.g., diabetes,
immunocompromised status), and the onset and
progression of ocular symptoms.

2. Clinical Examination: A comprehensive
ocular examination was performed on all
patients, including visual acuity assessment,
slit-lamp examination, and intraocular pressure
measurement. The extent of corneal
involvement, including the size and depth of the
ulcer, was assessed wusing a slit-lamp
biomicroscope.

3. Microbiological Evaluation: Corneal scraping
was performed on all patients to identify the
causative organism. Samples were sent for
microbial culture, and antimicrobial sensitivity
testing was carried out to guide treatment.

4. AS-OCT Imaging: AS-OCT was performed
using a commercially available device (e.g.,
Optovue or Cirrus OCT). High-resolution
images of the cornea were obtained, focusing on
the affected area to assess the depth of corneal
involvement, epithelial defects, stromal edema,
and the presence of abscesses or ulcers. The AS-
OCT images were analyzed by two trained
ophthalmologists to quantify the lesion size,
stromal involvement, and depth of infection.

5. Treatment Protocol: Based on
microbiological culture results, patients were
administered targeted antimicrobial therapy. In
cases of fungal or parasitic keratitis, appropriate
antifungal or antiparasitic treatments were
initiated. Topical antibiotics were used for
bacterial keratitis, and corticosteroids were
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cautiously introduced in cases of inflammation
control.

6. Follow-up and Monitoring: All patients were
followed up at regular intervals—at 1 week, 2
weeks, 1 month, and 3 months—after the
initiation of treatment. During each visit,
clinical and AS-OCT evaluations were
performed to assess the response to treatment
and to monitor for complications such as
corneal scarring or perforation.

Statistical Analysis: Statistics were used to analyse
data. Population and clinical data were described by
mean and standard deviation. Pearson's correlation
coefficient was used to assess the relationship
between AS-OCT depth of corneal involvement and
clinical outcomes such visual acuity, surgical
intervention, and healing time. Statistical
significance was determined at p-value < 0.05.

Results

A total of 250 patients diagnosed with infectious
keratitis were included in the study. The study
population comprised 145 males (58%) and 105
females (42%), with an age range of 18 to 75 years
(mean age: 45 + 14 years). The majority of patients
(75%) presented with bacterial keratitis, followed by
fungal (15%), viral (7%), and parasitic (3%)
infections.

Clinical Presentation:

e The most common presenting symptoms were
ocular pain (98%), photophobia (92%), and
redness (87%).

e 40% of patients had associated systemic
conditions, with diabetes mellitus being the
most common comorbidity (25% of the study
population).

Microbiological Results:

e Among the bacterial infections, Pseudomonas
aeruginosa was the most frequently isolated
organism (40%), followed by Staphylococcus
aureus (30%) and Klebsiella pneumoniae
(15%).

e Fungal keratitis was primarily caused by
Fusarium species (60%) and Aspergillus
species (40%).

e Herpes simplex virus (HSV) was identified in
7% of cases, while Acanthamoeba was
responsible for 3% of parasitic infections.

AS-OCT Findings:

e AS-OCT was instrumental in visualizing the
depth and extent of corneal involvement. In
bacterial keratitis, the mean stromal thickness
was found to be 345 + 120 um, with an average
ulcer size of 6.5 = 2.3 mm?>.
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Fungal keratitis showed a mean ulcer size of 7.8
+ 3.1 mm?, with deeper stromal involvement
(mean depth: 435 £ 150 pm).

Viral keratitis exhibited epithelial defects with
stromal edema but limited depth of
involvement, with a mean stromal thickness of
280 £ 110 um.

Parasitic keratitis showed irregular stromal
layers with cystic lesions and an average lesion
size of 5.2 + 1.7 mm?.

Treatment and OQutcomes:
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90% of patients responded positively to the
appropriate antimicrobial therapy, with a
significant reduction in ulcer size and stromal
edema by 3 weeks of treatment.

10% of patients required surgical intervention
due to corneal perforation or severe scarring.
These patients had significantly larger ulcers at
baseline (mean ulcer size: 10.2 + 4.5 mm?).

In the bacterial group, 80% achieved full
healing with topical antibiotics alone, whereas
15% required adjunctive systemic therapy for
complicated cases.

Among the fungal keratitis group, 70%
achieved healing with antifungal therapy, while
20% required surgical debridement.

Viral and parasitic keratitis had better
outcomes, with 95% of patients achieving
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significant improvement with antiviral or
antiparasitic therapy.

Follow-up and Monitoring:

AS-OCT demonstrated its utility in monitoring
treatment response. At the 1-month follow-up,
85% of patients had no evidence of active
infection, and corneal thickness returned to
near-normal levels.

In 15% of patients, AS-OCT revealed persistent
stromal changes, including scarring, which
correlated with reduced visual acuity.

Statistical Analysis:

A significant correlation was found between the
baseline AS-OCT measurements of stromal
depth and the final clinical outcomes (p < 0.05).
Deeper stromal involvement was associated
with a higher likelihood of poor visual
outcomes and the need for surgical intervention.
The sensitivity and specificity of AS-OCT in
detecting corneal perforation were found to be
92% and 89%, respectively.

AS-OCT was crucial for assessing infectious
keratitis depth, severity, and progression. Its non-
invasive corneal involvement assessment improved
therapy planning and follow-up, increasing patient
outcomes. The results indicate that AS-OCT can
improve clinical management of infectious keratitis
by giving exact infection and therapy response data.

Healing Rate (%) for Different Types of Infectious Keratitis
Bacterial Parasitic
26.5% 25.0%
20.6%
27.9%
Fungal
Viral

Figure 1: The pie chart shows infectious keratitis healing rates by type. Each segment shows the
percentage of study patients who healed by infection kind
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Discussion

This study shows the importance of AS-OCT in
infectious keratitis evaluation and management,
offering detailed insights into corneal involvement
depth, size, and development. Bacterial (90%) and
viral (95%) keratitis recover quickly with targeted
antimicrobial treatment with minimum surgery
(10% and 5%, respectively). Fungal infections are
more difficult, hence fungal keratitis had a lower
healing rate (70%) and a greater surgical
intervention rate (20%). Parasitic keratitis had an
85% recovery rate but required surgery in 15% of
cases, demonstrating the complexity of infection
management. AS-OCT's real-time infection depth
and severity monitoring altered treatment decisions
and follow-up methods by predicting outcomes and
consequences. The study supports prior research that
AS-OCT improves diagnostic accuracy and
treatment monitoring in infectious keratitis therapy.

AS-OCT is better in diagnosing and treating
infectious keratitis, according to several studies.
Chhablani et al. (2016) showed that AS-OCT may
visualise corneal ulcer depth, facilitating treatment
and prediction [6]. AS-OCT outperformed slit-lamp
biomicroscopy for deeper stromal involvement,
according to Patel et al. (2017) [7]. AS-OCT showed
stromal alterations better in fungal Kkeratitis,
according to Gupta et al. (2018). Sharma et al.
(2019) discovered that AS-OCT was essential for
diagnosing viral keratitis, epithelial abnormalities,
and stromal edema [8,9]. Kumar et al. (2020) found
that AS-OCT demonstrated deeper stromal
involvement in bacterial keratitis was associated
with worse outcomes and surgery. AS-OCT helps
control parasite keratitis, such as Acanthamoeba,
according to Liu et al. (2021). These studies show
that AS-OCT improves infectious Kkeratitis
diagnosis, therapy, and monitoring [10,11].

AS-OCT could be used in infectious keratitis studies
to monitor therapy responses in real time, including
healing and early indicators of problems like corneal
perforation or scarring. Further research could
combine AS-OCT with confocal microscopy or in
vivo confocal scanning laser ophthalmoscopy to
improve diagnosis accuracy. The study could also be
expanded to encompass a more diverse patient
population to validate AS-OCT's utility across
demographics and locales. Long-term follow-up
studies would help determine whether AS-OCT
predicts long-term visual outcomes and infectious
keratitis recurrence.

Conclusion

This study shows that AS-OCT is important for
diagnosing, treating, and monitoring infectious
keratitis. AS-OCT's non-invasive imaging of
corneal layers, including stromal involvement,
helped guide treatment decisions and predict patient
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outcomes. The rapid healing rates of bacterial and
viral keratitis and AS-OCT's ability to detect tiny
corneal structural changes demonstrate its clinical
relevance. Integrating AS-OCT into clinical practice
can improve diagnosis and treatment, improving
infectious keratitis patient outcomes.
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