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ABSTRACT 
 

BACKGROUND 

Significant causes of corneal blindness worldwide are ocular trauma and corneal 

ulceration that are often under reported. They may be responsible for 1.5 - 2.0 

million new cases of monocular blindness every year. Corneal ulceration in 

developing countries has only recently been recognised as a silent epidemic. 

Infectious keratitis is one of the leading causes of blindness but in most cases 

these infections represent preventable or treatable ophthalmic diseases. Important 

predisposing factors related to corneal ulcers are trauma, chronic ocular surface 

disease, contact lens usage, ocular surgery, corneal anaesthetics abuse, diabetes 

mellitus, vitamin deficiency and immuno-deficiencies. This work is proposed to 

study the prevalence, clinical and lab diagnosis and management of suppurative 

corneal ulcer. We wanted to study the socio-demographic profile, microbiological 

investigation and treatment outcome of patients with corneal ulcer. 
 

METHODS 

This is a prospective study conducted among patients presenting with corneal ulcer 

at a tertiary level Government Medical College, Ajmer, Rajasthan. 

 

RESULTS 

Trauma comes out as a major predisposing factor for the development of corneal 

ulcer. 18.1 % of the study subjects had bacterial corneal ulcer and 37.7 % had 

fungal ulcer. More than half of the patients showed good prognosis on follow up. 

There was good response in most of patients, 51.2 % improved in first week which 

increased to 57.4 % at the time of second follow up. The most common bacterial 

species responsible for corneal ulcer was found to be staphylococcus followed by 

pseudomonas. 

 

CONCLUSIONS 

Bacteria and fungi are a frequent cause of ulcerative keratitis. Microbiological work 

up is an essential tool in the diagnosis of these infections which should not be 

under-rated. Timely administration of species-specific treatment certainly results 

in early resolution of keratitis followed by satisfactory visual outcome. Late or 

inappropriate treatment worsens the condition resulting in corneal perforation and 

increased morbidity. 
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According to World Health Organization (WHO) definition, 

blindness is a visual acuity of less than 3 / 60 in better eye 

with best possible refractive correction or visual field less 

than 10 degrees around central fixation. It is estimated that 

currently there are 45 million individuals worldwide who are 

bilaterally blind and another 135 million that have severely 

impaired vision in both eyes.1 

Worldwide ocular trauma and corneal ulceration are 

significant causes of corneal blindness that are often under 

reported but may be responsible for 1.5 - 2.0 million new 

cases of monocular blindness every year.2 Corneal ulceration 

in developing countries has recently been recognised as 

silent epidemic.2 

Corneal ulcer is defined as an inflammatory and 

potentially infective condition of cornea involving a 

disruption of epithelial layer with underlying stromal 

infiltration and suppuration associated with signs of 

inflammation with or without hypopyon.3 

Bacteria, fungi, viruses and protozoa widely cause a 

spectrum of corneal diseases. In the developing countries, 

suppurative corneal ulcers are frequently caused by bacteria 

and fungi. 

If the corneal protective mechanisms like tearing, 

blinking, epithelial integrity is compromised, then any 

organism can invade the corneal stroma. Moreover, in 

different geographical areas, microbial causes of suppurative 

corneal ulcers varies.4 

Infectious keratitis is one of the leading causes of 

preventable blindness. It is characterised by a cellular 

infiltration of the corneal epithelium or stroma, corneal 

inflammation, and necrosis. Disruption of the continuity of 

the epithelium is the most common event that allows the 

establishment of a corneal infection. Bacterial keratitis may 

be caused by gram positive organisms such as staphylococci 

and streptococci, or gram-negative organisms such as 

Pseudomonas aeruginosa. A few organisms such as 

Corynebacterium diphtheriae, Haemophilus aegyptius, 

Neisseria gonorrhoeae, Neisseria meningitides, shigella and 

listeria species can penetrate an intact epithelium. Fungal 

keratitis causes deep and severe corneal ulcer. It is caused 

by aspergillus spp., fusarium spp., acremonium spp., 

bipolaris spp., candida spp., as also rhizopus, mucor, and 

other fungi.5 

Further, corneal ulcers are commonly associated with 

some predisposing factors. Important predisposing factors 

related to corneal ulcers are trauma, chronic ocular surface 

disease, contact lens usage, ocular surgery, corneal 

anaesthetics abuse, diabetes mellitus, vitamin deficiency 

and immuno-deficiencies.6 

So, it is necessary to be aware of the clinical presentation 

of ulcerative keratitis to promptly suspect its presence and 

initiate proper laboratory investigations and implement 

optimal treatment. 

Diligence in diagnosis, patience and presence of mind 

with regard to treatment goes a long way to alleviate the 

ocular morbidity. Till date, no detailed study on bacterial and 

fungal ulcerative keratitis has been undertaken on patients 

attending J.L.N. Hospital, Ajmer. Hence, this work is 

proposed to study the prevalence, clinical features, clinical 

and lab diagnosis and management of suppurative corneal 

ulcer and also to educate the patients regarding preventive 

measures & better compliance during the course of 

treatment. 

 

 

Objectives  

1. To study socio-demographic profile of subjects with 

corneal ulcer. 

2. To study frequency of bacterial and fungal corneal ulcer. 

3. To study treatment outcome of the subjects. 

 

 
 

METHODS 
 

 

This is a prospective study of patients presenting with signs 

and symptoms of ulcerative keratitis in outpatient 

department (OPD) of Department of Ophthalmology, J.L.N. 

Medical College, Ajmer, between May 2015 to Dec 2016. 

Sampling was by convenience sampling method, those 

presenting with complaints of corneal ulcer and fulfilled 

inclusion criteria were included in the study. This consisted 

of sixty-one (61) corneal scrapings sent to the Department 

of Microbiology, JLN Medical College, Ajmer between May 

2015 and December 2016 for microbiology staining, culture 

and sensitivity testing. Each patient was assigned a hospital 

registration number to ensure identity. These registration 

numbers were correlated with their microbiology reports. 

Each microbiology report had unique number for each 

patient. Each case was thoroughly worked up clinically and 

was subjected to various laboratory tests. 

 

 

Inclusion Criteria  

The prospective study included all patients who presented 

to Department of Ophthalmology J.L.N. Hospital, Ajmer with 

clinical signs and symptoms suggestive of ulcerative 

keratitis. 

 

 

Exclusion Criteria  

Patients already on treatment and under healing stage, who 

did not give consent for scraping, viral keratitis suspects, 

thermal burns, chemically injured eye, exposure keratitis, 

neurotropic keratitis, immunologically mediated diseases or 

ulcer with impending or actual perforation. 

 

 

Clinical  Workup 

Data related to socio demographic details like name, age, 

sex, residential address, contact number and occupation 

were recorded. Meticulous history was taken to find out 

predisposing factors, mode of injury, previous treatment, 

duration of symptoms and severity of symptoms. General 

physical examination was done in each case. In each case, 

visual acuity was recorded at the time of presentation. A 

thorough ocular examination was carried out in each case 

under diffuse light and slit lamp. 

 

 

 

BACKGROUND 
 

 

https://en.wikipedia.org/wiki/Aspergillus
https://en.wikipedia.org/wiki/Fusarium
https://en.wikipedia.org/wiki/Candida_%28genus%29
https://en.wikipedia.org/wiki/Rhizopus
https://en.wikipedia.org/wiki/Mucor
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Microbiological  Lab Investigations  

The scraping of corneal ulcer was performed under strict 

aseptic conditions. Samples were inoculated directly in the 

media (blood agar-BA and Sabouraud dextrose agar-SDA) 

and smeared onto two glass slides, one stained with Gram 

stain and the other with 10 % potassium hydroxide (KOH) 

for direct microscopic evaluation. Gram stain and BA culture 

medium were used for identifying bacterial growth. KOH 

mount and SDA medium helped in identifying fungal growth. 

All bacterial cultures were aerobically incubated at 37 °C. 

Cultures on BA and chocolate agar (used in certain cases) 

were evaluated 24 hours and at 48 hours and then discarded 

if there was no growth. Two plates of SDA with 

chloramphenicol were incubated one each at 22 °C and 37 

°C respectively, examined daily, and discarded at 2 weeks if 

no growth was present. All the laboratory methods were 

performed by microbiologists in Department of Microbiology, 

JLN Medical College, Ajmer and followed standard protocols. 

The therapy was started on the basis of clinical examination 

& microbiological lab staining results. 

Follow up of patients: First follow up in our study is follow 

up after seven days of initiation of therapy & second follow 

up is follow up after 2 - 3 weeks. Status of ulcer like healing 

or not healing, debris, hypopyon, epithelialisation, infection, 

etc. were evaluated on each follow up on the slit lamp 

examination to classify it as healing or deteriorating. 

 

 

Statistical  Analysis  

Data was recorded in Microsoft Excel and analysed using 

SPSS 21 version. Data was presented in simple percentages. 

Bivariate analysis was performed to find out the factors 

affecting speed of healing of corneal ulcer. 

 

 
 

 

RESULTS 
 

 

 

The data was analysed to obtain results in simple 

percentage. Table 1 shows the age distribution of the 

patients. Maximum patients were in the age group of 61 - 

70 years. 

 
Age (in years) Frequency (N = 61) Percentage 

10 – 20 6 9.8 
21 – 30 7 11.5 
31 – 40 7 11.5 

41 – 50 13 21.3 
51 – 60 6 9.8 
61 – 70 16 26.2 

71 – 80 6 9.8 

Table 1. Age Distribution 

 

On analysis of sex distribution of the subjects, out of 61 

patients included in the study 44 (72.1 %) were males and 

17 (27.9 %) were females. Geographical area wise 

distribution of the study subjects showed that out of 61 

patients included in the study 40 belonged to rural area and 

21 belong to urban area. Rural areas were found to be more 

prevalent for corneal ulcer. 

Figure 1 shows the occupation wise distribution of the 

study subjects in which the predominant sufferers were 

farmers engaged in agricultural works (37.7 %), followed by 

housewives (22.9 %) and labourers (11.5 %). 

 

 
Figure 1. Distribution of Subjects According to Occupation 

 
Seasonal Variation (2016) Frequency (N = 37) Percentage 

Jan – Feb 15 24.3 
Mar – Apr 11 18.9 

May – June 11 18.9 

July – Aug 10 16.2 
Sept – Oct 10 16.2 

Nov – Dec 4 5.4 

Table 2. Seasonal Variation 

 

Table 2 shows that in year 2016 maximum number of 

patients presented in Jan - Feb month i.e. 9 (24.3 %). 

Table 3 shows that trauma comes out to be major 

predisposing factors for the development of corneal ulcer. 

Measures to prevent eye trauma and properly guided 

management of ocular trauma is a must. 

 
Predisposing Factors Frequency (N = 61) Percentage 

Trauma 43 70.5 
No Trauma 18 29.5 

Table 3. Predisposing Factors 

 

On microbiological assessment, it was found that 34 

subjects, out of total, were positive for either bacterial or 

fungal corneal ulcer. Out of these 34, 11 subjects had 

bacterial corneal ulcer and rest had fungal ulcer. [Table 4] 

 

Type of Micro-Organisms 
Frequency 

 (N = 61) 

Percentage  

(%) 

Definite bacterial growth 11 18.1 

Definite fungal growth 23 37.7 

Total positive [bacterial and 

fungal] cultures 
34 55.7 

Total negative cultures 27 44.3 

Table 4. Growth Pattern of Micro-Organisms 
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Table 5 tells about specificity and sensitivity of KOH 

mount. Six patients who were positive on KOH mount turned 

out to be negative on culture and on the other hand, 5 

patients who were negative on KOH mount when followed 

till the end showed growth on culture. 

 
Parameter (N) 

KOH positive SDA growth positive 18 
KOH positive SDA growth negative 6 
KOH negative SDA growth positive 5 

Table 5. KOH Mount and SDA Growth 

 

Table 6 shows that there was a good response seen in 

most of patients; 51.2 % improved in first week which 

increased to 57.4 % at the time of second follow up. 

 

Status of Ulcer 
First Follow-Up 

(within 1st week) 
Second Follow-Up  

(2 - 3 week) 
Healing 31 (51.2 %) 35 (57.4 %) 

No change 13 (21.3 %) 4 (6.5 %) 
Progressed 6 (9.8 %) 7 (11.5 %) 
Perforation 4 (6.5 %) 4 (6.5 %) 

No follow-up 7 (11.5 %) 11 (18 %) 

Table 6. Status of Ulcer in Follow-Ups 

 

Out of total, 41 patients (67.2 %) showed good 

prognosis. Bivariate analysis was performed to find out the 

factors affecting the healing of the ulcer. In this analysis 

none of the factors were found to be significantly associated 

with the healing of corneal ulcer [P > 0.05]. Table 7 shows 

the various agents out of which vegetative matter 

constituted the most common factor i.e. 29.5 % of cases. 

Other factors responsible are injury with wooden stick (11.5 

%) followed by injury with dust particles (8.2 %). 

 
Object Frequency (N = 61) Percentage 

Vegetative injury 18 29.5 
Dust particles 5 8.2 

Stone particles 6 9.8 
Horse tail 1 1.6 
Cow horn 1 1.6 

Wooden stick 7 11.5 
Electric wire 1 1.6 
Insect fall 1 1.6 

Sand particles 2 3.3 
Fingernail 1 1.6 

Operated pterygium 1 1.6 
Severe trichiasis 1 1.6 

Pond bath 1 1.6 

No significant history 15 24.6 

Table 7. Predisposing Agents (Mode of Ocular Trauma) 

 

The most common bacterial species responsible for 

corneal ulcer is found to be staphylococcus (5) followed by 

pseudomonas (3). The most common fungal agent 

responsible for corneal ulcers is found to be aspergillus (in 7 

cases) followed by fusarium (in 5 cases) and curvularia (in 4 

cases). Some rare fungal species like S. apiospermum, 

acremonium were also isolated. 

 

 
 

 

DISCUSSION 
 

 

The eye being lined by the epithelial layer is virtually 

impermeable to most environmental agents. Also, 

continuous tear flow mechanically flushes the ocular surface 

and prevents the accumulation of microorganisms. A sight 

threatening infection, microbial keratitis, may be due to 

bacteria, viruses, fungi or parasites. Worldwide, most 

common cause of profound corneal morbidity is corneal 

infection.7 

The associated ocular morbidity is the result of plenty of 

factors and patient treatment is dependent on the diagnostic 

facilities and initiation of antimicrobial therapy. 

The current study was an attempt by the authors to find 

out the most common causes of corneal infections 

presenting to the ophthalmology OPD of JLN hospital, Ajmer. 

The results of our study have been found to be consistent 

with many similar studies conducted the India and 

neighbouring countries. Studies have suggested specific 

geographical distribution of microbial aetiology of corneal 

ulcer. The results of the current study will help 

ophthalmologist in predicting aetiology of several patients 

presenting with corneal ulcer in places with scarcity of lab 

diagnosis. 

 

 

Age Distr ibution  

In our study, the age of patients having corneal ulcer varied 

from minimum of 10 years to maximum of 80 years with the 

peak incidence between the age group of 61 to 70 years. 

Bharathi MJ et al.8 concluded in their study that patients 

above the age of 50 years (60.2 %) were significantly (P < 

0.0001) more than patients below 50 years (39.8 %). This 

could be attributed to lower level of immunity with increasing 

age and thus, rendering chances favourable for pathogens 

to cause corneal ulcer. 

 

 

Sex Distr ibution  

In our study out of 61 patients, there were 44 males (72.1 

%) and 17 females (27.9 %). VC Poria in his study of 100 

cases of clinically suspected mycotic keratitis found that 51 

% were males and 43 % females.9 Bharathi MJ et al.8 found 

out that out of 1043 patients 56.78 % were males and 43.24 

% were females.8 Hence, it was seen that incidence of 

corneal ulcers is more in males as compared to females 

because of more indulgence of males in fields, industries and 

other labour works for livelihood. 

 

 

Correlation of Geographical  Area with 

Bacterial  and Fungal  Corneal  Ulcer  

In our study, it was seen that out of total 24 KOH positive 

patients, 16 (66.66 %) patients belonged to rural area and 

8 (33.33 %) patients were from urban area. Out of total 10 

grams’ positive patients, there was equal geographical 

distribution i.e. 5 patients belonged to rural area and rest 5 

belonged to urban area. The greater prevalence of corneal 

ulcers in villages may be attributed to following points: - 

 People are more exposed to traumatic abrasions of the 

cornea from vegetative sources mostly while working in 

fields. 

 Ignorance and poverty, illiteracy and poor hygiene and 

lack of awareness about the disease. 

 Lack of proper specialist facilities, guidance and 

treatment in the rural areas so that either they seek 

advice quite late or go to quacks of their areas and 

report to hospitals mostly when condition gets worse. 
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 Irrational and improper use of medication and topical 

corticosteroids all leading to an aggravation of infection 

and worsening of corneal ulcer. 

 

 

Occupational Distr ibution  

In the present study of 61 cases, it came into light that most 

common sufferers were farmers engaged in agricultural 

works (37.7 %), followed by housewives (22.9 %) and 

laborers (11.5 %). The farmers are exposed to open field 

works, dust, sand, vegetative matter, hot and humid 

environment. Trauma from vegetative matter, wooden 

particle, sand and stone injury is not so uncommon in 

farmers. Working with cattle also carries risk of tail, horn 

injuries. 

 

 

Seasonal Variation  

In our country, ulcerative keratitis was more frequently 

reported in winter with a humid climate which favours 

growth of microorganisms. The data in this study also points 

toward a relatively higher occurrence of keratitis during the 

winter (October to January) compared with summer 

(February to May). The increased incidence of fungal 

keratitis over a major part of the year in India may be 

attributable to the enormous number of fungal spores 

prevalent in the environment.10 

 

 

Microbiological  Profi le  

In the present study of 61 cases of corneal ulcers, pure 

fungal cultures were obtained from 23 patients, whereas 

pure bacterial cultures were obtained from 11 patients. The 

findings of the current study of percentages of bacterial and 

fungal corneal ulcers have been supported by a number of 

studies from rest of India.11 In our study, we found 37.7 % 

of the cases were due to fungal infection. This finding has 

been supported by many other studies.11,12,13 

Less number of bacterial pathogens were isolated from 

the patients in the present study, as compared to fungal 

isolates. This result can be correlated with the fact that, 

patients had started using antibiotics before the time 

samples were collected and also the local anaesthetic, we 

used was 4 % lignocaine which shows bacteriostatic effect 

to some extent. As a consequence, fewer bacteria were 

isolated. 

Chowdhary and Singh K, conducted a prospective 

hospital based study on 485 consecutive patients presenting 

with corneal ulcers and found out that diagnosis of mycotic 

keratitis was established in 191 (39 %) out of the total study 

group.14 Authors concluded that Aspergillus niger to be the 

most common fungal isolate, followed by curvularia species 

in culture proven cases of fungal keratitis.14 In the developed 

world fungal infections are rare but they are a major cause 

of keratitis cases in many parts of the developing world. 

Corneal infections due to filamentous fungi are frequent 

cause of corneal damage in developing countries. 

Direct microscopic examination of KOH mounts emerged 

as a rapid, reliable and inexpensive diagnostic modality with 

sensitivity of 62 % which would facilitate early anti-fungal 

therapy before the culture results become available. Though 

microscopy is an essential tool in the diagnosis of such 

infections, but knowledge of local aetiology within the region 

also helps in determining the cause. In our study, out of 24 

corneal scrapings which were KOH positive on the same day, 

only 18 showed fungal growth on SDA culture and 6 were 

culture negative. On the other hand, 5 corneal scrapings 

which were negative on KOH mount showed definite growth 

on SDA culture when followed till the end. A major cause of 

monocular blindness in the developing world is bacterial 

keratitis. 

 

 
 

 

CONCLUSIONS 
 

 

 

Bacteria and fungi are prevalent causes of keratitis. 

Microbiological work up is undoubtedly an essential tool in 

the diagnosis of keratitis. Specific introduction of potent 

antibiotics or antifungals has drastically improved the 

prognosis of bacterial and fungal keratitis respectively. 

Prompt and careful examination of eye along with good 

microbiological investigation allows early administration of 

specific anti pathogenic therapy and thereby improves the 

treatment outcome. Our experience indicates that the 

patients who seek late medical advice or present with large 

sized ulcers often remain refractory to antibacterial or 

antifungal therapy. Larger ulcer size and involvement of 

deeper tissue layers are factors limiting successful 

management of ulcerative keratitis despite appropriate 

treatment. In such cases surgical intervention including 

removal of diseased cornea followed by transplantation of 

healthy cornea is the definitive treatment. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 
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