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Abstract

Introduction: Corneal ulcer is one of the common reasons for ophthalmic OPD and IPD visit. It is responsible for vision loss
in large number of patients. We have conducted this study to evaluate epidemiological characteristics, predisposing factors
and treatment outcome of corneal ulcer patients in tertiary care teaching hospital. Method: A prospective study of corneal
ulcer patients from Dec 2009 to Nov 2013 was done. Data related to socio-demography, predisposing factors, prior treatment
and duration of symptoms were recorded. Ulcer was evaluated by slit lamp examination. Corneal scrapings were subjected to
Gram's stain and 10% KOH wet mount. Results: 432 eyes were evaluated. 53.9% were between 26-45 yrs.71.06% eyes
presented with vision <3/60. Trauma was commonest factor found in 53.93% patients. On staining 22.9% were having fungal
and 64.12% mixed bacterial and fungal infection. Anatomically 34.7% completely recovered leaving scar. 3 eyes were
eviscerated, rest not completed treatment. Conclusion: Corneal ulcer is common eye problem in developing countries. Most
of ulcers were moderate to severe grade. Treatment given on the basis of basic laboratory investigations and clinical features
was effective in about 84% of patients. Severe consequences can be prevented by community based awareness.
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Introduction

paramedical staff working at rural places to treat ulcer
more effectively. Bundelkhand Medical College is
situated in central part of Madhya Pradesh serving large
rural population surrounding Sagar division and adjacent
areas. Most of the patients are from rural areas. In the
present study, we have highlighted the demographic
pattern, predisposing factors, and status of ulcer at the

Corneal infection is a major public health problem
worldwide & most common cause of monocular corneal
blindness.! The incidence of ulcerative keratitis varies
from 11 per 100000/yr in USA? to 799 per 100000/yr in
developing countries.*>  Condition is even worse in
developing countries not only due to high incidences but
also due to late presentation to an ophthalmologist.
Availability of investigations like microbiological
evaluation and culture sensitivity, necessary for proper
management is limited in rural areas. Early diagnosis &

time of presentation with result of management in
uncomplicated cases on the basis of basic laboratory
investigation and clinical findings.

rational therapy reduces the dreaded complications of
ulcer. Most patients belong to rural areas in developing
countries, as agriculture trauma is a leading cause of
ulcer. Lack of knowledge of proper use of steroids makes
condition even worse.

Purpose of this study is to evaluate the efficacy of
management of ulcer on the basis of clinical features and
corneal scraping results. It will help medical and
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Material and Methods

This study was conducted in ophthalmology department
of Budelkhand Medical College Sagar from December
2009 to November 2013. During these four years about
80,000 patients were seen in our department out of which
693 were recorded ulcer patients. We included 432 eyes
of 432 patients in our study. Patients with presumed
microbial keratitis were included in this study with
exclusion criteria of

1. Those with viral keratits
2. Ulcer with impending or actual perforation
3. Ulcer with near total corneal melting
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4. Ulcer in healing stage with prior treatment

5. Patients not certain of regular follow up

6. Small children in whom proper examination and
scraping was not possible without GA.

Study was conducted with the approval of hospital
management. Data related to socio demographic features
were recorded. History was taken to find out predisposing
factors, previous treatment, and duration of symptoms.
Presenting visual acuity was recorded at the time of
presentation. Patients were evaluated on slit lamp
biomicroscope to record size, depth and location of ulcer
along with examination of margins, floor and infiltrations.
Presence or absence of hypopyon was noted. Examination
of ocular adenexa including lids, eyelashes and lacrimal
sac area was done. Patency of lacrimal system was
checked by syringing. Blood sugar was done to screen
diabetes mellitus in every patient.

The scraping of corneal ulcer was then performed and
subjected to Gram's stain and 10% KOH wet mount to
identify fungus or bacteria.’ Pre disposing factors if more
than one were included separately. Ulcer was graded as
per our criteria in to mild, moderate & severe form.®

The therapy was started on the basis of clinical
examination & laboratory staining results. For suspected
bacterial ulcer, therapy given was ciprofloxacin 0.3% eye
drop alone. Combination of fortified cefazoline 5% &
gentamicin 1.4% was given in non-responding cases. Oral
Ciprofloxacin was added in patients with ulcer near
limbus. In the fungal corneal ulcers initial therapy was
Natamycin 5% eye drop alone, in ulcers not more than
50% of corneal thickness. Oral ketoconazole tablets 3.3-
6.6mg/kg body weight daily were added if deeper
infection was present. Fluconazole eye drops were added
in to the therapy in non responding cases. Combination
therapy including both antibacterial and antifungal were

Results
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given in ulcers with suspected mixed infection, either
clinically or on scrapings.

Patients were seen again after 48 hours & response was
evaluated on the basis of signs of inflammation &
symptomatic relief to the patient. Atropine 1% eye drop
three-time daily was given in all patients as supportive
therapy.  Systemic carbonic anhydrase inhibitor
(Acetazolamide) 1.5mg/kg body weight was given to the
patients with ulcer extending to the limbus or those in
which secondary glaucoma was suspected.

Patients showing improvements were reevaluated after
seven days & those who were not showing improvement
were admitted to see compliance, re-scraping was done &
therapy modified accordingly. Those who came with
perforation or impending perforation were treated either
by cyanoacylate glue application or tarsorrthaphy or
conjunctival grafting as per indication. We had to
eviscerate 3 eyes because of severe progression of ulcer.

First follow up in our study means follow up after one
week of initiation of therapy & second follow up was in
2-3 weeks. Status of ulcer was evaluated on each follow
up, on the basis of clinical features as whether healing or
deteriorated. Visual acuity was recorded & change in
visual acuity was noted.

Patients were kept on follow up till complete resolution of
ulcer. Antimicrobials were prescribed four times a day
after complete healing for one week in bacterial and for
two weeks in fungal corneal ulcer to prevent recurrences.

Treatment was considered as successful if final outcome
was an inactive corneal opacity and was recorded as
complete recovery. Patients, in whom anatomical integrity
couldn’t be saved, like those who were eviscerated or
deteriorated.

perforated,  were  categorized as

234(54.2%) patients presenting to our hospital were male with male female ratio of 1.18.

Table No 1: Distribution of patients according to age

Age group of the patient No. of patients
<15 yrs 18

16-25 16yrs 50

26-35 yrs 123

36-45 yrs 110

46-55 yrs 74

56-65 yrs 41

>65 yrs 16

As per the table depicted 233 (53.9%) patients were in between 26 to 45 years of age. Only 18(4.16%) patients were of

pediatric age group (<15years).
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307(71.06%) eyes were blind (<3/60) at the time of presentation & 19 (4.39%) had visual acuity more than or equal to 6/18.
(Figure 1)

Figure 1.Visual Acuity at Presentation

200 180
150
50 35— 2
14 10 9

\‘\\Q\/ \Q)Q \Q)Q \QQ \Q)Q \60 \Q’Q \'56 \(Lb‘ \»\‘b \»\(L 6\(3 6\6

Trauma was the most common predisposing factor, found in 233(53.93%) patients but cause was not identified in
188(43.51%).

Table No 2: Location and size of Ulcer

Location Of Ulcer No. of patients Size of Ulcer No of Patients
Central 90 <2 mm 22
Paracentral 57 2-5 mm 322
Peripheral 09 >5 mm 88
Central+ Paracentral 182
Central+ Paracentral+ Pericenrtal 76
Paracentral+Pericentral 18

On slit lamp biomicroscopy, ulcers were found to be in central & Para central region of cornea in 329(76.15%) patients while
in 9(2.1%) patients only peripheral part was involved. In 76 (17.6%) cases ulcer was large enough to involve central,
Paracentral and peripheral part. 322 (74.53%) ulcers were of size 2-5 mm, 88(20.37%) were of size >5mm and only22 (5.1%)

patients were mild type involving <2mm of cornea (Table N0.2)

Table No 3: Depth of Ulcer and Microbial agent

Depth of Ulcer No. of Patients Microbial agent
<20 % of corneal thickness 1 Fungal 99 (22.91%)
20-50% 352 mixed 277 (64.12%)
>50% 79 bacterial 36(8.3%)
Not known 20(4.6%)

79(18.28%) ulcers were involving more than 50% of corneal thickness, 352(81.48%) involving superficial stroma & only
1was epithelial ulcer. On corneal scraping, 99 (22.91%) were pure fungal ulcers & 277 (64.12%) were fungal ulcers having

co-infection with bacteria while only bacteria was identified in 36(8.3%) patients. (Table 3)

Table No 4: Status of Ulcer on follow-up

Status of Ulcer First follow-up Second follow-up
Healing 281 195
No change 48 16
Progressed 8 14
Perforated 10
No follow-up 93 104

339(78.47%) patients came for 1% follow up. 281(82.9%) were in healing stage. 10(2.94%) were deteriorating out of which 2

cases i.e. 0.59% were perforated.
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Table No 5: Change in visual acuity on follow-up
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Change in visual acuity First follow-up Second follow-up
Improved 118 155
Deteriorated 17 28
No change 204 52
No follow-up 93 104

118(34.8%) had shown improvement on snellen acuity, while 17(5.01%) patient's visual acuity decreased compared to their
acuity at the time of presentation. In rest of the 204(47.22%) patients there was no change in visual acuity.

Out of 339 patients who came for 1 follow up, 235 (69.3%) came for subsequent follow-ups. In these patients 195(82.97 %)
were healing and 24(10.2%) were deteriorating clinically in which 10(4.2%) were perforated.

Anatomically, 150(34.7%) patients recovered completely leaving a corneal scar only. 3 (0.6%) eyes were eviscerated. Rest

of the patients stopped follow ups before completion of treatment.

Discussion

Infective keratitis is a major public health problem in
developing countries.”® If not diagnosed early and treated
effectively may lead to loss of not only sight but even eye
too. The spectrum of corneal ulcer presentation worldwide
has large variations & this is especially due to difference
in geographical & socio economic structures. Occurrence
of corneal ulcer is significantly associated with lower
socio economic status.’

Highest number of patients presenting to our hospital
were between 26 to 45 years of age.

This is socio economically active age group. Morbidity of
these people affects whole of the family. Most of them are
agriculture worker as this is the commonest occupation of
rural population in developing countries. This explains
why agriculture trauma is the leading predisposing factor
of corneal ulcer in developing countries.'’

This is in concurrence with that of Panda et al'” and other
studies® * ' where non-surgical trauma is found to be the
leading cause of corneal ulcer. We had 43.5% patients in
which cause was unidentified. This is a large number and
certainly needs improvement in our work-up system.

Schaefer et al have identified co existing ocular diseases
as a major pre disposing factor'? but in our study only one
percent ulcers had concurrent ocular diseases. Bourcier et
al found contact lenses as major risk factor, which is less
in this part of world."3

Male preponderance is 1.18 that of female. Male
predominance is found in many studies*!4, some has
found it in ratio as high as 1.6. This may be because males
are more involved in outdoor activities and also males are
preferred over females to seek medical advice.

Most of the ulcer presenting to us are of severe grade and
late presentation is mainly responsible for this. Majority
of patients coming to our hospital are from nearby rural
places. Most of them take initial treatment from local
practitioner including paramedical and medical personnel,
relatives, traditional healer and even directly from drug
stores. Patient’s accessibility to eye care services is the
main barrier for early consultation followed by cost,
social belief, and ignorance about the disease. 23.8%
patients were on steroid therapy at initial presentation.
Topical steroids could have suppressed the inflammation
so that patient might have been less symptomatic'® & thus
presenting late to the ophthalmologist. Steroids also
predispose to fungal keratitis. More than %34 of the
patients had vision <3/60 in affected eye at initial
presentation. Similar results were noted in other studies'®

Large numbers of fungal infection were found in our
hospital, which was higher than that found in other
studies.* ' 17 Agriculture trauma is responsible in our
study. Similar results are also seen in other studies> !
Many of the patients were using either corticosteroid
(23.8%) or some unidentified drops (40.3%) before
coming to this hospital and association of fungal keratitis
with use of corticosteroid and diabetes mellitus has been
reported earlier.'® 1

Percentage of mixed bacterial and fungal infection is also
high. About 65% of fungal infections are having co-
infection with the bacteria. Recent studies found bacteria
in 5% to 25% of keratomycosis.* 202 But other
laboratories in Asia and South America have isolated
bacteria in approximately 30% to 60% of corneal
specimen during fungal keratities.» 2% 2° This diverse
prevalence estimate may indicate non-conformity in
distinguishing microbial co-infection, and dual infections,
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but could be due to differences in risk factors, climate &
access to care also. The detection of fungal filaments in
10% KOH mount has 90-99% sensitivity.'® 2° While
sensitivity & specificity of bacterial detection in Gram's
stain is inferior to that of culture method.?’” Senstivity of
Gram stain in detection of bacteria was 36.0% in early
and 40.9% in advanced Kkeratitis cases ,however
specificity is higher(84.9% and 87.1% respectively).’ This
could also be a reason for less bacterial detection in our
series.

Microbiological work-up is now recommended in all
suspected cases of microbial keratitis and its importance is
proved in many studies, but most general ophthalmologist
do not practice the recommendations.?® In a study only
10% ophthalmologist were found to have the facility of
Gram stain and only 14.5% of all ulcers were examined
with scraping for Gram stain and culture.?® A survey in
United States had revealed that commonly practitioners
start empirical treatment with antimicrobials for ulcers
and microbiological evaluation is done only in non-
responding cases.?®

This practice can be applied if bacterial infection is the
dominating cause of ulcer but places like India and other
countries where fungal ulcers are more common*!'®!7 this
approach is not recommended. Jones DB's suggestions of
initial therapeutic treatment on the basis of corneal smear,
clinical features and severity of keratitis?® are very much
applicable in areas with high prevalence of fungal corneal
infections.

To grade the ulcer prior to its management is an important
parameter, as severe ulcer requires closer observation.
20.4% ulcers were more than Smm size and, 18.3% were
having ulcer of depth more than 50%. 76% of ulcer were
involving central part of cornea. Other studies!® have
found a large percentage of severe grades of ulcer.

Treatment was given as Netamycin®® drops & systemic
ketoconazole in deeper penetration of suspected fungal
corneal ulcers. Suspected bacterial ulcers were treated
with either ciprofloxacin eye drops or combination
fortified cefazoline & gentamicin eye drops®'-33.

We had 12 perforations during our study, reasons could be
poor patient compliance or resistant cases, but possibility
of prolong use of topical fluoroquinolones being
responsible for this hazard cannot be ruled out and causes
other then fungal and bacteria can also be responsible for
non healing ulcers

Major limitation of this study is that we had to exclude
large number of patients attending the OPD. About 40%
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of total ulcer patients were excluded. Follow up rate was
also not encouraging as only %34 patients came for
follow-up, but 82% follow up were clinically in healing
stage. Though 34.1% were still with poor vision but
65.9% had improvement in snellen's acuity. Less follow
up may be because most patients coming to our hospital
are poor and coming from far places. That’s why only
35.4% had actually completed the therapy; rest had
stopped follow-ups before completion of therapy.

Conclusion

In summary our study highlights that corneal ulcer in this
part of the world is a major eye problem. Incidence can be
reduced, if the predisposing factors can be controlled®*. If
treatment starts at early stage then basic laboratory
investigations & knowledge of clinical features is very
helpful in effective management of corneal ulcers.

Topical fluoroquinolones & Natamycin supported with
fortified cefazoline & gentamicin & Fluconazole are
effective in uncomplicated cases. So the prevention of
predisposing factors, appropriated diagnosis at early stage
& proper medical management can help greatly in
handling microbial keratitis properly.

Local paramedical and medical people if trained to
manage ulcer with the use of this knowledge than we can
manage them effectively at an early stage. A community
based awareness program regarding risk factors like
trauma to eye and use of medications without proper
prescription may create a difference in over all scenario of
ulcer presentation.
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