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ABSTRACT Mycotic keratitis is an important cause of preventable blindness in tropical and subtropical regions in ag-
ricultural and other outdoor workers. We present a case of keratitis due to Fusarium solani in an immuno-

competent male who was diagnosed by culture and aggressive topical treatment was instituted for management. Fila-
mentous fungi are found to cause keratitis in persons exposed to trauma by vegetable matter. Prompt microbiological 
investigations and immediate therapy with antifungals should be instituted to prevent ocular morbidity. Topical treat-
ment with natamycin 5% or amphotericin B 0.15% is commonly given for keratitis due to filamentous fungi.
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Introduction
Fungal keratitis, an important cause of preventable blind-
ness, is very commonly caused by molds which are wide-
spread in the environment. We report such a case in an 
immunocompetent male.

Case Report
A 25 year old healthy male presented to the Ophthalmology 
outpatient department with complaints of progressive, pain-
less blurring of vision, foreign body sensation, photophobia 
and discharge from the right eye since 1 week. He had a his-
tory of trauma to the eye while working in paddy fields.

On examination, there was a grey-yellow stromal infiltrate 
with indistinct margins on the right cornea. There was mi-
nor redness and lid swelling and progressive infiltration 
into the corneal stroma. There were no satellite lesions or 
hypopyon associated with the lesion. Corneal scrapings 
were obtained aseptically with a surgical blade from the 
site under local anaesthesia and sent to the Microbiology 
laboratory for microscopy and culture.

The corneal scrapings were inoculated onto blood agar in 
shape of “C” to distinguish actual pathogens from con-
taminants and incubated at 37O C. 10% KOH mount was 
prepared to visualise fungal elements, gram staining was 
done and the scrapings were inoculated into two sets of 
Saboraud’s dextrose agar (with and without cycloheximide) 
and incubated at 25O and 37OC.

The 10% KOH mount showed hyaline, septate, branching 
fungal elements suggestive of fungal keratitis. Blood agar 
showed white, tiny, fluffy colonies on the “C” streak. Sab-
ouraud’s dextrose agar had white to cream coloured, floc-
cose, cottony colonies after 6 days of incubation (Fig 1), 
which were teased and a lactophenol cotton blue (LPCB) 
mount was made. The LPCB mount showed septate, hya-
line, branching hyphae (2-4 µm diameter) and large macro-
conidia which were septate and banana-shaped with apical 
and basal cells (Fig 2). 

The causative organism was found to be Fusarium solani. 
Aggressive topical treatment was started for the patient 
with natamycin 5% eyedrops hourly for 48 hrs after debulk-
ing of the lesion. Mydriatics were also administered to pre-
vent synechiae formation. The frequency of application of 
the drugs was gradually reduced and the patient was ad-
vised to come for follow-up after a week. 

Discussion
Ocular trauma and corneal ulceration are responsible for 
1.5 to 2 million new cases of corneal blindness annually 
around the globe1. About 90% of these cases occur in de-
veloping countries and has been recognised as a silent ep-
idemic2. A survey by the Government of India (1997-2001) 
has shown that corneal lesions are responsible for 9% of all 
blindness in our country3. 

Mycotic keratitis is found all over the world, but is espe-
cially common in tropical and subtropical regions where 
it may account for more than 50% of all ocular mycoses4. 
Mycotic keratitis may either be due to filamentous fungi 
(especially Aspergillus or Fusarium or dematiaceous fungi 
like Curvularia) or due to yeast or yeast-like organisms 
(particularly Candida spp). More than 105 species of fungi, 
classified in 56 genera have been reported to cause oculo-
mycosis5.

Filamentous fungi are common causative agents of keratitis 
in tropical countries. In a study done in Ghana and south 
India in 2002, they were responsible for 42% of the cas-
es of suppurative keratitis6. It commonly follows trauma in 
healthy young males engaged in agricultural or other out-
door work. Traumatising agents of plant or animal origin, 
or even dust particles may abrade the corneal epithelium 
or may directly implant into the corneal stroma7. Other 
important predisposing factors are immunological incom-
petence, administration of corticosteroids and the use of 
extended-wear contact lenses8. In keratitis due to Can-
dida spp, there is usually impaired tear secretion, lagoph-
thalmos, reduced secretion of IgA in tears, or a systemic 
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condition like diabetes or immunosuppression. It may su-
pervene on an epithelial defect due to previous herpes 
keratitis or abrasions by contact lenses9.

Filamentous fungi were found to cause majority of mycotic 
keratitis in a study done in South India in which only 0.7% 
of the cases were due to yeast-like fungi. Males were more 
affected than females (in a ratio of 2.5: 1) and 64% of the 
patients were found to be in the age-group of 16-49 years. 
Ocular trauma was found to be a predisposing factor in 
54% of the patients10. Trauma due to plant material was 
found to be a specific risk factor in another study (upto 14-
17% of the cases) 11.

Fusarium solani keratitis is usually devastating, resulting 
in destruction of the eye in a few weeks. Infection is usu-
ally severe and perforation, deep extension and malignant 
glaucoma may supervene12. About 23-32% of corneal ul-
cers due to Fusarium may require keratoplasty. Any part 
of the cornea may be involved, with firm, elevated slough. 
Satellite stromal infiltrates may be seen and “immune ring” 
may be formed. Endothelial plaque and hypopyon may be 
seen after the first week.

Microbiological investigations should be done in every 
case where fungal keratitis is suspected13. A sterile blade 
or spatula is used to scrape material from the base and 
edges of the lesion. Corneal biopsy is done in cases where 
a small epithelial defect is present, but fungal proliferation 
is confluent in the depth of the corneal stroma. Corneal 
material may also be obtained at the time of a penetrating 
keratoplasty14. Impression debridement procedure may be 
considered in cases where the patient is reluctant to un-
dergo biopsy15.

Direct microscopic observation of corneal scrapings allows 
a rapid presumptive diagnosis of fungal keratitis. A wet 
mount preparation of 10% KOH or one of its modifications 
with the material spread as thinly as possible helps in the 
visualisation of fungal elements. Lactophenol cotton blue 
or Calcofluor white may also be used. Gram or Giemsa 
staining done on the corneal material, or a smear stained 
by periodic acid-Schiff (PAS) or Gomori methenamine silver 
(GMS) gives good results16. 

Culture, which remains the cornerstone of diagnosis, is 
done by inoculating the corneal material onto several 
media like blood agar, brain-heart infusion agar and Sab-
ouraud glucose-neopeptone agar (with added antibacteri-
als to prevent bacterial contamination) in the form of “C” 
streaks and incubated at 25O and 37O C. Growth occurring 
only in the region of the streaks distinguishes true patho-
gens from contaminants. The corneal material may also be 
inoculated into broth media like Sabouraud broth, brain-
heart infusion broth and thioglycollate broth with added 
antibiotics. Fungal growth can be observed within 4-5 
days, though incubation may be required for about 4-6 
weeks. Growth of the same fungus on two or more solid 
culture media or growth that is consistent with clinical find-
ings is considered significant17. 

Mycotic keratitis can be managed by medical or surgical 
means or a combination of the two. Cycloplegics are used 
to relieve anterior uveitis that usually accompanies fungal 
keratitis and broad-spectrum antibiotics are given for bac-
terial infection that supervenes on the fungal. The antifun-
gal agent is selected based on the microbiological results. 
Topical natamycin 5% or amphotericin B 0.15% is usually 
administered as first-line therapy for superficial keratitis 

due to filamentous fungi18. If yeasts or pseudohyphae are 
seen on direct microscopy, topical amphotericin B 0.15%19, 
fluconazole 2% or flucytosine 1% eyedrops are used. Topi-
cal therapy is given hourly round the clock for several days 
after which the frequency of application is gradually re-
duced. Oral azoles or intravenous miconazole is given for 
severe keratitis. Surgical intervention is required if corneal 
infection continues to progress in spite of rigorous anti-
fungal therapy. Debridement, conjunctival flaps20 and pen-
etrating keratoplasty is done as per the requirement of the 
condition. Removal of the necrotic tissue and infected ma-
terial helps in better penetration of the topical drugs and 
helps in complete healing of the lesion.

Conclusions
Fungal infection of the cornea is an important problem in 
outdoor workers in the tropical and subtropical regions. It 
should be adequately investigated and prompt treatment 
started to prevent ocular morbidity. 

Acknowledgements
We would like to thank Dr Naga Sai Anila and Dr Sang-
eeta Panigrahy for their invaluable help. We gratefully ac-
knowledge the help rendered by the technical staff in the 
Department of Microbiology. We thank the ASRAM author-
ities for their permission to publish this article.

Fig 1: Growth of Fusarium solani on Sabouraud’s dex-
trose agar 

Fig 2: Lactophenol cotton blue mount of the fungus 
showing hyaline, septate hyphae and banana-shaped 
macroconidia
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