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Fungal corneal ulcers mostly occur after incidental 
corneal trauma by plant leaves in farm lands or the use 
of topical corticosteroids or antibiotics. The infection is 
more prevalent among farmers and harvesters and in 
some parts of the world is considered as an occupational 
disease; however, there have been a few reports on the 
occurrence of such ulcers in healthy individuals after 
incidental spillage of vegetative material into the eye. The 
importance of these ulcers is their long‑term and refractory 

course, which makes the visual prognosis unfavorable in 
most patients, even after appropriate antifungal therapy 
or ocular interventions. Herein, we present two rare cases 
of fungal ulcers caused by incidental spillage of vegetative 
material into the eye while eating nuts and corn. We also 
discuss the diagnostic and therapeutic approaches, as 
well as visual outcome reviewing the relevant literature.
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Introduction

Fungal corneal ulcers happen worldwide. They are especially 
seen in tropical areas as an occupational disease among farmers 
during harvest times or workers dealing with animal products.[1‑4] 
Ocular trauma by plant skin or pieces of plant leaves are the most 
common facilitating factors.[5]

Different studies estimate the incidence of corneal ulcers from 
17 to 44%,[1,4,6,7] which is apparently influenced by the geographic 
and epidemiological factors. The infection typically occurs in 
humid, warm, and windy seasons in tropical countries; which is 
the ideal atmosphere for the fungi to grow on plants.[8] Although 
the majority of plant fungi are saprophytic and are not harmful to 
the human, toxins of some fungi such as Aspergillus, Fusarium 
genera, Alternaria, or Mucor are known to be potential pathogens 
in human.[8]

The most common pathogen varies according to the geographical 
region; however in most parts of the world, Fusarium species 
are considered to be the most causative organisms.[9‑14] 
Aspergillus,[2,6,7,15‑18] and to a lesser extent, Candida species[14,19] 
are the next most common fungi.

Topical use of corticosteroids and antibiotics after traumatic 
eye contact by the infected plants and the resultant local 
immunosuppression are the main possible risk factors.[5] 
Self‑medication by topical steroids or antibiotics, insidious and 
gradual progression of infection, and delay in initiating antifungal 
therapy makes visual outcome unfavorable in most patients. These 
reasons, as well as difficulties to access professional healthcare in 
rural areas have made fungal corneal ulcers as one of the most 
important causes of blindness in developing countries.[4]

Case Reports

Case 1
History and physical examination
A 26‑year‑old male patient presented with gradual loss of vision 
in the right eye over the last 2 weeks. The patient had a history 
of incidental spillage of corn milk while eating corn into his right 
eye before the onset of his symptoms. There was no history of 
eye redness or mucopurulant eye discharge after the trauma. He 
had no history of drug consumption over the last 2 weeks and 
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patient was treated with fortified eye drop including amphotericin 
and natamycin and topical flucortison and chloramphenicol eye 
drops. Forty days later, the graft was rejected. VA appeared to be as 
equal to 1 m finger count. Examination revealed suture loosening, 
corneal edema, infiltration, and keratic precipitates  (KPs). 
The patient was again treated by fortified natamycin, 
prednisolone (oral: 75 mg/day), and non‑preservative steroid eye 
drop. The next day, suture removal and resuturing was done and 
topical prednisolone and ciprofloxacin eye drops were added to 
previously administered drugs. The patient was on treatment for 
4 weeks. By the end of the month, edema and infiltration were 
subsided, VA was increased to 2 m finger count and the patient 
was discharged with cyclosporine (oral: 200 mg/day) and fortified 
eye drop (natamycin). During a 2 year follow‑up, VA remained 
unchanged.

Case 2
History and physical examination
A 48‑year‑old female patient presented with redness and pain 
in the right eye. She had a history of incidental spillage of nut 
water into her right eye while eating nuts 11  days ago. She 
was also on medication as a diabetic case from several years 
ago. Over the last 11  days, she had been treated in another 
center with homatropin, NaCl, gentamycin eye drops, and 
ketoconazole (oral). Examination revealed decreased VA to be 
as equal as hand motion in the right and 6/10 in her left eye. 
A 4 + injection was noted within conjunctiva. A 4 × 5 mm central 
corneal ulcer with feathery margin and dry appearance was 
noted. Associated hypopyon was less than 0.5 mm [Figure 2].

Laboratory investigation
Direct smear and culture from the ulcer was positive for mycelia 
and Aspergillus species, respectively.

past medical history was also negative. Visual acuity  (VA) had 
decreased to hand motion in the involved eye. A  5.5  ×  6  mm 
central ulcer with a gray‑white dry appearing infiltrate, feathery 
margin, and satellite lesions characteristic for fungal keratitis was 
found during eye exam. An additional 1 mm hypopyon was also 
noted [Figure 1]. Other ocular exams were normal.

Laboratory evaluation
Corneal scraping was done to obtain smear and culture. Although 
the direct smear stained with gram staining revealed fungal 
mycelia, the culture became negative for fungus species within 
Sabouraud’s environment.

Management
The patient was treated with a high suspicion for filamentous 
fungal keratitis. Oral ketoconazole  (400  mg/day), fortified 
antibiotic eye drop  (voriconazole and amphotricin), topical 
steroid eye drop (betamethasone, twice daily), and dicloptin eye 
drop (every 6 h) were prescribed for two weeks. Due to the lack 
of response to the initial treatment, two intrastromal injections 
of voriconazole (50 µg/0.1 cm3) were performed within 8 days. 
The patient was discharged with the aforementioned drugs after 
relative response with corneal epithelialization and decreased 
infiltration. Follow‑up session after 2 and 4  weeks revealed no 
better VA than hand motion after the initiation of therapy. The 
enlargement of the previous ulcer  (6.5  ×  7  mm) with central 
thinning, hypopyon of 0.5 mm, and protective ptosis were also 
evident. Due to no obvious improvement, direct smear and 
culture was obtained again, which became positive for mycelia 
and Fusarium species, respectively  [Figure  1]. The patient 
underwent two intrastromal injections of variconazole in 5 days. 
VA was only light perception afterwards. Two weeks after the 
last injection, tectonic penetrating keratoplasty was done and the 

Figure 1:  (a) Slit photograph of the right eye showing central corneal infiltration with a size of 5.5 × 6 mm with feathery margin, dry appearance, and typical satellite lesions 
characteristic for fungal keratitis. (b) Photomicrograph of gram staining of the specimen (×40) reveals mycelia in favor of fungal keratitis. Culture was negative. (c) Delayed repeat 
culture (after 1 month) became positive in blood agar (top left), chocolate agar (top right), and Sabouraud’s dextrose agar (down) environments

cba

Figure 2: (a) Slit photograph of the right eye demonstrating central corneal infiltration measuring around 4 × 5 mm with feathery margin, dry appearance, and satellite lesions in favor 
of fungal keratitis. A small hypopyon (less than 1 mm) is also noted within anterior chamber. (b) Mycelia were found in gram staining of the corneal specimen. (c) Culture became 
positive in chocolate agar (top left), blood agar (top right), and Sabouraud’s dextrose agar (down) environments

cba
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Management
The patient was treated with ketoconazole (200  mg/day, oral), 
doxycyclin  (100  mg/12  h, oral), amphotricin, homatropin, and 
vitamin C eye drops. Follow‑up session at one month showed 
resolved fungal keratitis and partial improvement in right VA (1/10). 
Due to the development of neurotrophic ulcer and persistent 
epithelial defect  (PED) in the cornea, the patient underwent 
amniotic membrane transplantation  (AMT) and was discharged. 
Follow‑up at 1 year revealed no further improvement in VA.

Discussion

Fungal infection is not only considered as a threat to agricultural 
products, but also is of utter importance to the farmers and 
harvesters dealing with infected farming products. Weather 
condition and geographical characteristics of some tropical areas 
can contribute to the endemic fungal keratitis, especially during 
harvest time.[4,5]

Risk factors for keratomycosis include occupation (agriculture), 
male sex, age between 30 and 59 years, history of ocular trauma, 
and self‑medication.[20]

Incidental ocular trauma by plant leaves or vegetative materials 
is a facilitating factor in most patients, which can lead to fungal 
keratomycosis and corneal ulcer after the release of cytotoxins. The 
inflammatory reaction occurs after the release of mycotoxin and 
proteolytic enzymes, which are responsible for the catastrophic 
corneal melting in some patients.

More than 70 molds and yeasts are believed to cause 
keratomycosis.[21] Although the main fungi varies according 
to the geographical area, in tropical areas, hyaline molds, such 
as Aspergillus and Fusarium species are more prevalent than 
phaeoid dematiaceous fungi.[22‑24] Fungi are opportunistic 
organisms, which are able to penetrate conrneal stroma after 
traumatic disruption of the natural defensive barrier of the 
cornea (epithelium). Most of these fungi are saprobic and cannot 
cause any infection, because of cellular and humeral defensive 
mechanism of the host;[25] however, self‑medication by topical 
steroids and antibiotics will increase the risk of infection due to 
local immunosuppression.

The predominant fungi responsible for corneal ulcers vary 
according to the epidemiological and climatic factors. For instance, 
Fusarium species are the most common fungi in Ghana,[24] south 
Florida,[1] and south India;[26] while Aspergillus and Candida are 
the most prevalent fungi in other countries.[27,28]

Filamentous fungi are believed to cause up to one‑third of 
traumatic corneal infections.[29] These fungi are also found within 
the corneal stroma after surgical trauma, such as penetrating 
keratitis (PK) or radial keratotomy.

Fusarium infection might occur in healthy individuals after ocular 
trauma or in the presence of ocular foreign body. Some authors 

believe Fusarium is the most common cause of keratomycosis 
worldwide;[9,10,13] however, the consensus is that the most common 
fungi varies as the geographical condition differs.[10] Corneal 
ulcers caused by Fusarium species are typically suppurative 
and ulcerative.[30] In one recent study, the most predominant 
species was found to be Fusarium solani.[13] Fusarium keratitis is 
refractory to treatment, and especially solani species has a worse 
prognosis than other fungi and can lead to corneal sloughing and 
visual loss.[31]

Genus Aspergillus is believed to be the second most common 
cause of fungal keratitis. Aspergillus flavus is the most prevalent 
pathogen among this species.[32] Other members of the genus also 
can rarely cause fungal keratitis.[33] Other fungi species might 
also rarely cause keratitis and include Carvularia lunata[34] and 
Colletotrichum.[35,36] These fungi typically cause milder clinical 
course than Fusarium; however, Culvularia keratitis might 
spread in immunocompromised patients and cause systemic 
involvement.[37]

Fungal keratitis has been reported as an occupational disease 
among farmers in different countries; such as USA,[1] Thailand,[38] 
and India.[5] Tropical climate in these areas, which is the ideal 
atmosphere for plant fungi to grow in, as well as wind blowing 
during harvest time; which increases the risk of traumatic 
corneal contact with already infected plant leaves; pieces of 
vegetables or vegetative material are believed to be the two most 
facilitating factors. Incidental contact between the cornea and 
plant products can destroy the epithelial barrier and fungus can 
infiltrate the corneal stroma and initiate its pathogenesis. In 
India, for example, up to 46.8% of central corneal ulcers are due 
to pure fungal infection.[39] The figure is estimated to be 36% in 
Bangladesh,[7] 17% in Nepal,[6] 35% in south Florida,[1] and 56% 
in Ghana.[25]

The results of one study in India revealed that Fusarium infection 
is responsible for nearly half of keratomycosis cases, while 
Aspergillus was only found in 16% of cases.[4] Dematiaceous fungi 
including filamentous pigmented organisms, such as Culvularia 
and Cladosporium were found in 13.5% of cases, while hyaline 
fungal species include 9.6% of patients.

In some cases, the exact fungus is hardly ever to be diagnosed 
and for some cases, it is even more difficult to spot the genus of 
organism.[4,39] For these cases the initiation of empirical antifungal 
therapy is suggested.

The coincidence of bacterial and fungal keratitis is not an 
uncommon phenomenon, because both infections share common 
facilitating factors. Even, the incidence of coinfection might 
be more than expected. In one study,[40] up to 42.8% of fungal 
keratitis cases showed bacterial coinfection; however only 20% of 
cases were confirmed by laboratory exam. The rate of coinfection 
is 3.16 times more with yeast keratitis than filamentous fungal 
keratitis.[40] The result of the latter study confirmed that the 
possibility of culture to become positive is 80% in blood agar, 
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77% in chocolate agar, and 74% in Sabouraud agar plates.[40] 
Gram positive cocci were the most common bacterias  (51%) 
in coinfection. Other studies have estimated the prevalence of 
bacterial coinfection from 5 to 60%.[41‑43] This wide discrepancy 
is possibly due to the difference between risk factors, climate, 
access to healthcare facilities, and the sensitivity of culture 
environments.

Conclusion

Fungi are a threat to vision. Ocular trauma in farm lands and 
incidental spillage of vegetative material into the eye are two 
major causes for the entrance of fungal innoculum into the 
corneal stroma. As presented herein, the visual outcome of 
such ulcers might be disappointing due to the fact that these 
ulcers are resistant to most of treatment modalities. Instant 
ophthalmological care and meticulous follow‑up should be 
taken in the event of incidental spillage of vegetative material 
into the eye. This should include appropriate smear and culture 
taken with a high suspicion for fungal organisms and initiating 
empirical antifungal therapy for symptomatic cases until the 
results of smear and culture are known. When fungal mycelia 
are found in the smear, therapy should be continued even 
when the culture is negative. Repeat smear and culture might 
be necessary in the absence of clinical response. Despite these 
prompt attempts, the visual outcome might not be as satisfactory 
as bacterial ulcers.
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