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Abstract:

Background: Corneal and conjunctival inflammation are common ocular conditions that may lead to discomfort,
visual disturbance, and reduced quality of life if not properly managed. Early diagnosis and appropriate treatment
are essential to prevent complications such as corneal scarring and vision impairment.

Aim: To evaluate the clinical management and treatment outcomes of corneal and conjunctival inflammation
among patients attending the ophthalmology outpatient department at SKMCH.

Methodology: A prospective observational study was conducted in the Department of Ophthalmology, Sri
Krishna Medical College and Hospital (SKMCH), Muzaffarpur, Bihar, over a period of six months. A total of 80
patients aged 18 years and above with clinical features of corneal or conjunctival inflammation were included.
Detailed clinical examination and appropriate treatment were provided, and outcomes were assessed during
follow-up. Data were analyzed using descriptive statistics.

Results: The highest proportion of patients belonged to the 18-30 years age group (30%), with a slight male
predominance (57.5%). Bacterial conjunctivitis was the most common condition (27.5%), followed by viral
conjunctivitis (22.5%) and allergic conjunctivitis (20%). Redness of the eye (80%) and watering (65%) were the
most frequent symptoms. After treatment, 65% of patients achieved complete recovery, 25% showed partial
improvement, and 10% had no significant improvement.

Conclusion: Early diagnosis and appropriate clinical management can effectively control corneal and
conjunctival inflammation and improve patient outcomes.

Keywords: Corneal inflammation, Conjunctivitis, Keratitis, Ocular surface disease, Clinical management,
Ophthalmology.
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Introduction

The corneal and conjunctival inflammation is one of
the most common ocular conditions, observed in
clinical practice in ophthalmology and is a major
cause of ocular discomfort, visual disturbance, and
morbidity in most parts of the world [1]. The cornea
and conjunctiva are important parts of the ocular sur-
face and play a crucial role in ensuring optical clarity
and defense against environmental agonists in the
eye. These structures may become inflamed due to a
large variety of factors and may have symptoms of
redness, pain, tears, photophobia, blurred vision and
foreign body sensation. Due to the direct role of the
cornea in the processes of light transmission and
light refraction, inflammatory conditions that can af-
fect it can undermine the visual acuity quickly unless
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they are well taken care of. On the same note, con-
junctival inflammation may interfere with the ocular
surface conditions and expose patients to secondary
infections and ongoing eye irritation. In turn, it is
important that the diagnosis and proper clinical care
of corneal and conjunctival inflammation should be
made in time to avoid the development of the disease
and its complications in the long term.

Corneal and conjunctival inflammation are typical
ocular diseases which may severely affect the qual-
ity of life and vision [2]. The inflammations may be
due to a number of etiologies which include infec-
tion, autoimmune disorders, trauma, and environ-
mental factors. Bacterial, viral, fungal and parasitic
pathogens that invade the ocular surface result in
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infectious causes, which cause inflammatory reac-
tions that cause ocular tissue damage. Adenovirus
and herpes simplex virus are viral organisms that are
known to cause conjunctivitis and keratitis, and
common causes of corneal infection include Staph-
ylococcus aureus and Pseudomonas aeruginosa [3].
Fungal infections are also quite common in tropical
and rural areas where agricultural related processes
pose the risk of organic matter-related ocular
trauma. Autoimmune and allergic disorders can also
be a cause of chronic inflammation of the ocular sur-
face as they induce tissue damage mediated by im-
mune response. Additional causes of ocular surface
irritation and inflammation include environmental
factors, e.g., pollution, dust exposure, ultraviolet ra-
diation and excessive use of the screen.

Corneal and conjunctival inflammation can cause
serious complications when left untreated - scarring,
ulceration, and even permanent loss of vision of the
cornea. Chronic inflammation can also cause struc-
tural damages to the corneal epithelium and stroma,
which affect corneal transparency and changes the
refractive properties [4]. Persistent conjunctival in-
flammation can lead to conjunctival fibrosis, devel-
opment of symblepharon and dry eye syndrome that
contribute more to ocular soreness and deterioration
of vision. Such complications do not only impair
visual functioning but they also lower the quality of
life and the productivity of people who are affected.
Therefore, such conditions are critical in the timely
and efficient management that avoids long term vis-
ual impairment and ocular health maintenance.

The most recent developments in the knowledge of
the pathophysiology of ocular surface inflammation
have underscored the multifaceted relationships be-
tween host immune response, environmental factors
and microbe communities inhabiting the ocular sur-
face [5]. Historically, the ocular surface was re-
garded as a relatively clean environment but it has
been identified in the recent past that a diverse eco-
system of microbes referred to as the ocular micro-
biome does exist. It has been established that the oc-
ular surface microbiita is very essential in the
maintenance of immune homeostasis and defense of
the eye against pathogenic organisms. These com-
mensal microorganisms play a role in balancing the
immune response by inhibition of the inflammatory
processes and preventing the colonization by dan-
gerous pathogens [6]. Alteration of this microbiota
or dysbiosis has a potential to cause inflammation
exacerbation and predisposition to infections, indi-
cating that new treatment options to restore the mi-
crobial balance might be suggested in treating cor-
neal and conjunctival inflammation.

Also, the development of immunology has given
more understanding on the molecular processes in-
volved in the inflammation of the ocular surface [7].
The mechanisms of the inflammatory process are a
cascade of immune mediators, cytokines, and
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chemokines, which control the recruitment and acti-
vation of inflammatory cells. In this group of medi-
ators, pro-inflammatory cytokines like interleukin-1
(IL-1) and tumor necrosis factor-alpha (TNF-a) are
key contributors to the enhancement of the inflam-
matory response and tissue destruction. High con-
centrations of these cytokines have been strongly
linked to the development and the level of the ocular
surface inflammation. These mediators of inflam-
mation have been identified, which has enabled the
establishment of specific therapeutic strategies that
focus on the regulation of certain pathways that in-
volve the inflammatory response. These specific
strategies can enhance the result of the treatment and
minimize the systemic and ocular side effects of
standard treatments.

Topical corticosteroids have traditionally been the
main component of therapy of moderate and severe
inflammation of the cornea and conjunctiva as they
possess strong anti-inflammatory action. Cortico-
steroids have effects in inhibition of release of in-
flammatory mediator, inhibition of leukocyte migra-
tion, stabilization of cellular membrane and thus de-
creasing tissue destruction and inflammation. These
drugs are prevalent in the clinical practice as they
produce fast effect in eliminating inflammation and
other related symptoms. But the use of corticoster-
oids in the long term is also linked with various pos-
sible side effects that can restrict their long-term us-
age. They are raised pressure in the eye, glaucoma
caused by steroids, cataracts, slow wound healing,
sensitivity to opportunistic infection. Because of
these issues, clinicians have to carefully weigh the
advantages and dangers of corticosteroid treatment
and pay close attention to patients during the treat-
ment.

Due to the restraints of the use of corticosteroids,
there has been an increasing interest in finding other
forms of therapy that could prove to be effective in
the management of ocular surface inflammation
with minimum adverse effects. The non-steroidal
anti-inflammatory drugs (NSAIDs) have also be-
come an effective agent in the treatment of ocular
inflammation. These medications have an anti-in-
flammatory action by blocking the enzymes of cy-
clooxygenase as such the formation of the prosta-
glandins that cause inflammation and painfulness.
NSAIDs are commonly administered as a single
agent or together with corticosteroids to increase the
therapeutic effects and decrease the dose of steroids
needed. This bi-modal intervention has the potential
to bring sufficient containment of inflammation, and
reduce steroid-related complications.

Along with the traditional pharmacological meth-
ods, a number of new therapeutic approaches are un-
der consideration in the control of inflammatory dis-
eases of the ocular surface. The recent progress in
molecular medicine has resulted in biologic agents
and small-molecule inhibitors, which are specific to
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different elements of the inflammatory pathway.
The use of biologic drugs, especially those that neu-
tralize cytokines (TNF-a and IL-1) have demon-
strated a positive response in patients that are refrac-
tory or severely inflamed with ocular conditions
which fail to respond to conventional therapies [8].
Biologic agents are able to inhibit selectively these
cytokines and treat inflammation and inhibit tissue
damage but cause minimal systemic toxicity.

Immunomodulatory therapy like cyclosporine A is
another therapeutic intervention that inhibits T- cell
activation, release of pro-inflammatory cytokines
and this suppresses immune-mediated inflammation
of the ocular surface [9]. It has been extensively em-
ployed in treating chronic inflammatory diseases
like dry eye disease, allergic conjunctivitis and au-
toimmune-based ocular diseases. Clinical evidence
has shown that cyclosporine A can help to a large
extent in improving the symptoms, decreasing the
inflammatory markers and increasing the tear film
stability in the affected patients. Immunomodulatory
therapy, therefore, is a valuable development in the
treatment of chronic inflammation of the ocular sur-
face.

Even when various treatment modalities are pro-
vided, clinical management of the inflammation of
the cornea and conjunctival is difficult because of
the differences in the etiology, disease severity, and
the response of the patient to the treatment. In most
developing countries, such as in the rural set up, the
lack of access to healthcare services, late presenta-
tion, and poor awareness of the ocular conditions are
other factors that complicate the management of the
conditions. The spectrum of ocular inflammatory
diseases that can be met in hospitals with high pop-
ulation is often large and includes mild types of con-
junctivitis up to severe infectious keratitis that has to
be treated immediately. Thus, the assessment of the
clinical presentation and effectiveness of treatment
in these facilities is necessary to facilitate better care
and create evidence-based methods of treatment .

Methodology

Study Design: The present study was designed as a
prospective observational study aimed at evaluating
‘the clinical management of corneal and conjuncti-
val inflammation among patients attending the oph-
thalmology outpatient department.

Study Area: The study was conducted in the De-
partment of Ophthalmology, Sri Krishna Medical
College and Hospital (SKMCH), Muzaffarpur, Bi-
har, India.

Study Duration: The duration of the study was 6
months from March 2025 to August 2025.

Study Participants: A total of 80 patients diag-
nosed with corneal or conjunctival inflammation
and attending the ophthalmology outpatient depart-
ment during the study period were included. Patients
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were selected using a consecutive sampling method,
where every eligible patient presenting during the
study period was considered for participation.

Inclusion Criteria

e Patients aged 18 years and above.

e Patients presenting with clinical features sug-
gestive of corneal or conjunctival inflammation,
such as redness, pain, discharge, photophobia,
or watering.

e Patients diagnosed with conjunctivitis, keratitis,
or other inflammatory conditions of the cornea
and conjunctiva by an ophthalmologist.

e Patients who were willing to participate and
provided written informed consent.

Exclusion Criteria

e Patients with severe ocular trauma or penetrat-
ing eye injuries.

e Patients with history of ocular surgery within
the past six months.

e Patients suffering from chronic ocular diseases
such as glaucoma or advanced cataract that
could interfere with assessment.

e Patients with systemic conditions affecting the
eye, such as uncontrolled diabetes mellitus or
autoimmune disorders.

e Patients who were unwilling or unable to pro-
vide consent or comply with follow-up proce-
dures.

Sample Size: The sample size of the study was 80
patients diagnosed with corneal or conjunctival in-
flammation. These patients were enrolled consecu-
tively during ‘the study period based on the eligibil-
ity criteria.

Procedure: Informed consent from the participants,
eligible patients attending the ophthalmology outpa-
tient department with symptoms of ocular inflam-
mation were enrolled in the study. A detailed clinical
history was obtained from each participant, includ-
ing demographic details, presenting complaints, du-
ration of symptoms, previous ocular history, history
of trauma, contact lens use, and any prior treatment
taken.

All participants underwent a comprehensive oph-
thalmological examination. Visual acuity was as-
sessed using a Snellen chart, and external ocular ex-
amination was performed to evaluate redness, dis-
charge, eyelid swelling, and other visible signs of in-
flammation. Slit-lamp biomicroscopy was con-
ducted to examine the conjunctiva, cornea, anterior
chamber, and surrounding ocular structures in detail.
Particular attention was given to identifying con-
junctival congestion, corneal epithelial defects, in-
filtrates, edema, or ulceration. Fluorescein staining
was performed when required to detect corneal epi-
thelial defects or abrasions.
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Based on clinical findings, patients were diagnosed
with specific types of corneal or conjunctival in-
flammatory conditions such as bacterial conjunctivi-
tis, viral conjunctivitis, allergic conjunctivitis, kera-
titis, or other related disorders. The clinical manage-
ment plan was determined by the treating ophthal-
mologist according to standard treatment guidelines.
Treatment modalities included topical antibiotics,
antiviral medications, anti-inflammatory drugs, lu-
bricating eye drops, antihistamines, or other sup-
portive therapy depending on the underlying cause.

Patients were advised regarding proper eye hygiene,
avoidance of eye rubbing, and adherence to pre-
scribed medications. Follow-up visits were sched-
uled to evaluate the response to treatment and mon-
itor improvement or progression of symptoms. At
each follow-up visit, clinical examination was re-
peated and treatment outcomes were recorded in a
structured data collection form. All relevant infor-
mation including demographic details, clinical find-
ings, diagnosis, treatment provided, and response to
therapy was systematically documented for analysis.

Statistical Analysis: The collected data were en-
tered into Microsoft Excel and analyzed using Sta-
tistical Package for Social Sciences (SPSS) version
27.0. Descriptive statistics were used to summarize
the demographic characteristics and clinical profiles
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of the study participants. Continuous variables were
expressed as mean + standard deviation (SD), while
categorical variables were presented as frequencies
and percentages. Appropriate statistical tests such as
chi-square test and independent t-test were applied
to determine associations between variables where
applicable. A p-value of less than 0.05 was consid-
ered statistically significant. The analyzed data were
then presented in the form of tables and graphs for
clear interpretation of the findings.

Result

Table 1 shows ‘the distribution of patients according
to different age groups in the study. Out of the total
80 patients, the highest proportion belonged to the
18-30 years age group, accounting for 24 patients
(30%). This was followed by the 3140 years age
group with 18 patients (22.5%). Patients aged 41-50
years constituted 16 cases (20%). The 51-60 years
age group included 12 patients, representing 15% of
the total sample. The lowest proportion of patients
was observed in the age group above 60 years, with
10 patients (12.5%). Overall, the findings indicate
that the majority of patients were younger adults,
particularly within the 18-30 years age group, while
comparatively fewer patients were observed in the
older age categories.

Table 1: Distribution of Patients According to Age Group
Age Group (Years) Number of Patients (n=80) Percentage (%)
18-30 24 30
3140 18 22.5
41-50 16 20
51-60 12 15
>60 10 12.5
Total 80 100

Table 2 shows the gender distribution of the study
participants included in the study. Out of the total 80
patients, the majority were males, accounting for 46
participants (57.5%), while females comprised 34
participants (42.5%). This indicates that male pa-
tients formed a slightly higher proportion of the
study population compared to female patients. The

difference suggests that males were more frequently
represented among the patients attending the oph-
thalmology outpatient department for corneal and
conjunctival inflammation during the study period.
Overall, although both genders were well repre-
sented, the study sample demonstrated a predomi-
nance of male participants.

Table 2: Gender Distribution of Study Participants
Gender Number of Patients (n=80) Percentage (%)
Male 46 57.5
Female 34 42.5
Total 80 100

Table 3 shows the distribution of different types of
corneal and conjunctival inflammation among the
study participants. Out of the total 80 patients, bac-
terial conjunctivitis was the most commonly ob-
served condition, affecting 22 patients (27.5%). This
was followed by viral conjunctivitis, which was re-
ported in 18 patients (22.5%). Allergic conjunctivi-
tis accounted for 16 cases (20%), indicating a
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considerable proportion of inflammation related to
allergic reactions. Keratitis was identified in 14 pa-
tients (17.5%), reflecting the presence of corneal in-
volvement in a notable number of cases. The re-
maining 10 patients (12.5%) were diagnosed with
other inflammatory conditions of the cornea and
conjunctiva. Overall, the findings indicate that con-
junctival inflammations, particularly bacterial and
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viral conjunctivitis, were more prevalent among the
patients attending the ophthalmology outpatient de-
partment.
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Table 3: Distribution of Types of Corneal and Conjunctival Inflammation

Type of Inflammation Number of Patients (n=80) Percentage (%)
Bacterial Conjunctivitis 22 27.5

Viral Conjunctivitis 18 22.5

Allergic Conjunctivitis 16 20

Keratitis 14 17.5

Other Inflammatory Conditions 10 12.5

Total 80 100

Table 4 shows the presenting symptoms among the
study participants. Out of the total 80 patients, red-
ness of the eye was the most commonly reported
symptom, observed in 64 patients (80%). This was
followed by watering of the eye, which was reported
by 52 patients (65%). Eye discharge was also a com-
mon complaint and was observed in 46 patients
(57.5%). Additionally, 40 patients (50%)

experienced eye pain or irritation. Photophobia was
comparatively less common, reported by 28 patients
(35%). Overall, the findings indicate that redness
and watering of the eye were the predominant symp-
toms among patients presenting with corneal and
conjunctival inflammation, while photophobia was
the least frequently reported symptom.

Table 4: Presenting Symptoms Among Study Participants
Presenting Symptoms Number of Patients (n=80) Percentage (%)
Redness of Eye 64 80
Eye Discharge 46 57.5
Watering 52 65
Photophobia 28 35
Eye Pain/Irritation 40 50

Table 5 shows the clinical outcome of patients after
receiving treatment for corneal and conjunctival in-
flammation. Out of the total 80 patients included in
the study, ‘the majority, 52 patients (65%), achieved
complete recovery following treatment. This indi-
cates that the clinical management strategies used in
the study were effective for most of the patients. Ad-
ditionally, 20 patients (25%) showed partial im-
provement, suggesting that although their symptoms

were reduced, complete resolution was not achieved
during the study period. Meanwhile, 8 patients
(10%) did not show any significant improvement de-
spite treatment. Overall, the findings demonstrate
that a substantial proportion of patients responded
positively to the treatment, with complete recovery
being the most common outcome, while only a small
percentage of patients experienced no noticeable im-
provement.

Table 5: Clinical Outcome After Treatment
Treatment Qutcome Number of Patients (n=80) | Percentage (%)
Complete Recovery 52 65
Partial Improvement 20 25
No Significant Improvement 8 10
Total 80 100
Discussion up only a small part of the study population. Previ-

The present study evaluated the clinical manage-
ment of corneal and conjunctival inflammation
among patients attending the ophthalmology outpa-
tient department. The results showed that younger
adults formed the biggest group of people who ex-
perienced the problem. Our research on 80 patients
found that 30 percent of the subjects belonged to the
18 to 30 years age group while 22.5 percent of the
subjects belonged to the 31 to 40 years age group
and 20 percent of the subjects belonged to the 41 to
50 years age group yet patients above 60 years made
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ous research showed that younger and middle-aged
people had higher rates of ocular surface inflamma-
tory conditions because they faced more environ-
mental risks and used contact lenses and worked in
dangerous conditions (Willcox et al., 2019) [10].
Gomes et al. (2020) [11] found that working-age
people made up most of the patients who developed
ocular surface infections because they experienced
both environmental contaminants and microbial ex-
posure. Some clinical research studies show that el-
derly patients develop chronic inflammatory ocular
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diseases because their body experiences natural ag-
ing and their tear film production functions at a
lower capacity (Roda et al., 2020) [12].

The current research found that male study partici-
pants outnumbered female participants because the
male group constituted over half of the total studied
population. This finding is consistent with several
earlier studies where male patients accounted for ap-
proximately 55-60% of ocular inflammatory cases.
Willcox et al. (2019) ‘reported that around 57% of
patients with corneal inflammatory conditions were
male, which is comparable to the male predomi-
nance observed in our study. The higher incidence
among males may be attributed to greater outdoor
exposure, occupational activities, and contact with
environmental irritants such as dust, pollution, and
chemicals. The current study found that female pa-
tients made up a substantial part of the study popu-
lation because corneal and conjunctival inflamma-
tion affects both genders about the same way.
Gomes et al. (2020) observed that although males
made up a slightly larger portion of the study group,
the gender difference between males and females,
which reached approximately 54%, remained minor,
thus showing that both genders experience ocular
surface disorders at similar rates.

The current study discovered that conjunctival in-
flammation occurred more frequently than corneal
involvement. The study found that bacterial con-
junctivitis was the most common condition among
all examined types whereas viral conjunctivitis and
allergic conjunctivitis followed behind and keratitis
made up a smaller percentage of cases. The results
establish a connection to earlier epidemiological re-
search which showed that conjunctivitis accounted
for almost 55-65 percent of all inflammatory eye dis-
orders that outpatient centers treated while corneal
involvement was present in around 35-45 percent of
cases according to Maya et al. 2014 [13]. The study
found high rates of bacterial conjunctivitis because
people encountered environmental risks which sci-
entists know to cause microbial contamination.
Johnson (2022) [14] reported that hospital outpatient
departments frequently treat patients with infectious
conjunctivitis because it constitutes a major part of
ocular surface inflammatory diseases which produce
redness and discharge. The study found that envi-
ronmental allergens and seasonal changes trigger in-
flammatory responses on the ocular surface accord-
ing to the results which showed multiple patients de-
veloped allergic conjunctivitis.

The study results about patient symptoms showed
that eye redness was the most frequent symptom
which patients reported, while eye watering and eye
discharge and eye pain or irritation followed as
fewer common symptoms. Photophobia was present
in a smaller proportion of cases. The symptom pat-
tern demonstrates alignment with previous research
findings. Belmonte (2019) [15] showed that ocular
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surface inflammation creates symptoms which in-
clude eye redness, eye irritation, and eye tearing be-
cause of inflammatory mediators and sensory nerve
pathways in the cornea and conjunctiva. Johnson
(2022) found that redness and discharge appeared as
the most common clinical signs which occurred in
more than half of the conjunctivitis and keratitis
cases that he studied. Our study found that many pa-
tients showed discharge, which indicates that infec-
tious causes probably played a major role in their
observed inflammatory conditions.

The current study established that most patients ex-
perienced positive results from their clinical treat-
ment. The treatment results showed that 65% of pa-
tients made full recovery while 25% exhibited par-
tial recovery and 10% maintained their original con-
dition. The research findings show that suitable
treatment methods can successfully treat most cases
of corneal and conjunctival inflammation. Previous
studies which assessed various treatment methods
for ocular surface inflammation have shown similar
positive treatment results. White et al. (2020) [16]
reported that patients who received correct anti-in-
flammatory and antimicrobial treatment for ocular
inflammatory diseases achieved high rates of symp-
tom improvement. Dogru et al. (2018) [17] con-
ducted a study which showed that targeted therapies
which use anti-inflammatory drugs to treat ocular
surface inflammation lead to better clinical results
and enhanced patient experience.

The current study shows that some patients show
partial progress because of their delayed treatment
and their severe infection status and their existing
eye diseases. Earlier research has shown that severe
inflammatory cases may require prolonged therapy
or more aggressive treatment approaches to achieve
complete recovery (Hernandez et al., 2002) [18].
The chronic inflammatory processes that affect the
ocular surface through dry eye disease will extend
both their symptoms and their recovery time when
not administered proper treatment. Yamaguchi
(2018) [19] demonstrated that continual inflamma-
tory reactions in eye tissues create ongoing cycles of
irritation and tissue destruction which doctors must
identify and treat for proper eye surface inflamma-
tion management.

The current study results support existing research
about how corneal and conjunctival inflammation
manifests in different demographic groups and leads
to specific clinical symptoms and treatment results.
The affected group included more younger adults
and males whereas conjunctivitis happened more
frequently than corneal involvement and the main
symptoms included eye redness and watering. The
majority of patients achieved complete recovery af-
ter treatment while showing positive treatment re-
sults. The results demonstrate that proper diagnostic
procedures together with suitable treatment methods
and public knowledge of eye care and environmental
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dangers play a crucial role in decreasing the outpa-
tient incidence of corneal and conjunctival inflam-
matory diseases.

Conclusion

The present study highlighted the clinical profile and
management outcomes of corneal and conjunctival
inflammation among patients attending the ophthal-
mology outpatient department at SKMCH. The find-
ings demonstrated that younger adults, particularly
those aged 18-30 years, constituted the largest pro-
portion of affected individuals, with a slight pre-
dominance among males. Bacterial conjunctivitis
emerged as the most common condition, followed
by viral and allergic conjunctivitis, while keratitis
represented a smaller proportion of cases. Redness
of the eye and watering were the most frequently re-
ported symptoms among the patients. Importantly,
the majority of patients responded well to treatment,
with 65% achieving complete recovery and only a
small percentage showing no significant improve-
ment. These results indicate that timely diagnosis
and appropriate therapeutic management can effec-
tively control ocular surface inflammation and help
prevent potential complications affecting vision and
ocular health.
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