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Abstract

Fungal agents come second after bacteria in the etiology of keratitis.
Fusarium species also have an important place among keratitis agents.
Among the factors that predispose to fungal keratitis, traumas constitute the
most important place. Traumas occurring especially with organic materials
are among the most common causes in the development of fungal keratitis.
Fusarium species are difficult to treat due to the high antifungal resistance rate.
In our study, a case of Fusarium-induced keratitis, which started after contact
with animal feces and progressed to endophthalmitis during the follow-up, was
presented in a woman who does not have a known disease and is engaged
in agriculture. The patient was treated with topical and systemic voriconazole

therapy and co-administration of keratoplasty operation.

Introduction

Keratitis is a severe infection of the cornea that leads vision
loss. This infection mainly caused by bacteria beside fungi, parasites
and viruses. The second most common reason is fungi [1]. Fungal
keratitis also named as keratomycosis. More than hundred fungi
species are isolated from the mycotic keratitis; Most frequent ones are
Aspergillus and Fusarium which are filamentous fungi and Candida
which is a yeast fungus [2,3].

Trauma, using contact lenses, topical antibiotic and steroids,
variety of corneal diseases, previous eye surgeries, immundeficiencies
and various systemic diseases such as diabetes are the leading
factors of the fungal keratitis. Trauma is the most important reason
among them. In several researches, traumas caused by herbal and
organic materials are detected as the most common reasons of the
keratomycosis [3,4]. Gray-white colored cotton like infiltrates and
satellite lesions can be seen. Sometimes, hypopyon and inflammatory
membranes can develop in the anterior chamber [5,6].

Fusarium species are the filamentous fungi which are found in
soil and on plants, and can be widely encountered all over the world.
The most common infectious agents are F. Solani and F. Oxysporum.
They can cause systemic and superficial infections in humans. The
most frequent forms of superficial Fusarium infections are keratitis
and onychomycosis. Their resistance to many antifungal agents, is
the most outstanding feature of the Fuserium species in the sense of
infections [6,7]. The incidence of fusarium keratitis varies according
to climatic conditions. Generally it can be commonly seen in tropical
and subtropical locations and it is seen less often in temperate zones
such as our country [3,8].

Case Presentation

A 29 years old female presented at the emergency medicine
department due to discomfort, pain in her left eye and fatigue, a day
after the contamination of her left eye with the feces of an animal.
Four times a day dexamethasone ophthalmic drops and twice a day
hydrocortisone pomade were prescribed. Even though she applied

the medications for 2 days, due to increase in her complaints, she
presented at Ophthalmology Department. The previous treatment
was cancelled and three times a day 800 mg acyclovir, five times a
day synthetic tears and five times a day ofloxacin ophthalmic solution
were prescribed instead. Due to absence of any improvement,
the patient presented at the outpatient clinics of ophthalmology
department in our hospital, in September 23, 2019. It was found out
that she lived in a village and she was engaged in farming after the
medical history of the patient was questioned. She hadn’t any chronic
illnesses and she wasn’t on medication. According to her ophthalmic
examination, conjunctival hyperemia, ciliary ejection, corneal edema,
blur on cornea and 3x4 mm focus of keratitis on the inferior nasal of
the cornea were detected (Figure 1).

The patient hospitalized based on the initial diagnosis; keratitis.
The obtained corneal material from smear was analysed via direct
microscopic examination and fungal hyphae were seen. Following
this, the patient’s new therapy determined as hourly voriconazole
ophthalmic solution, eight times a day moxifloxacin ophthalmic
solution, five times a day synthetic tears, twice a day cyclopentolate
(Figure 2). The patient was consulted to Infectious Diseases
Department after the growth of Fusarium spp. in culture. Due to
minimal improvement to the existing therapy, voriconazole optimised
to twice a day 6 mg/kg intravenous therapy as a loading dose and
twice a day 4 mg/kg intravenous therapy as a maintenance dose.

Figure 1: The patient’s eye in the acute phase.
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Figure 3: Banana-shaped fusarium macroconidia stained with lactophenol
cotton blue.

Thirteen days after the patient was hospitalized, the complaints of the
patient were increased and the patient was dispatched due to fungal
endophthalmitis prediagnosis. Afterwards, the patient underwent a
keratoplasty operation and her medical treatment completed.

Microbiological Examination

The corneal scrapings that are sent to the microbiology laboratory
was examined as microscopic in 100x and 400x view after they
prepared with physiological saline solution. The wide fungal hyphae
were observed. Then the specimen was inoculated in Sabouraud
dextrose agar plates, Potato dextrose agar plates, Microbiotic agar
plates and they were left for incubation at 30°C. After incubation
for four days, the velvety colony growth is observed which yellow-
orange colored on the base and white colored on the top. For a further
investigation, the colonies are dyed with lactophenol cotton blue stain
and crescent shaped, banana shaped macroconidias with septas are
detected; thus the Fusarium spp. diagnosed (Figure 3,4).

Discussion and Conclusion

Microbial keratitis which is a corneal pathology, is one of the most
frequent causes of vision loss, especially in developing countries. The
etiology of keratitis varies by the climatic conditions and development
levels of the countries. In tropical regions, the fungal agents are
prevalent since the bacterial agents are the predominant microbial
reason in the temperate zone. In Lalitha’s and his colleagues’ study,
they researched the keratitis cases that are encounterd in a large
Ophthalmology Department in the south region of India for 11 years
and in 8.206 out of 14.738 collected specimens, fungal growth was
observed (34,4%) while in 5.912 specimens showed bacterial growth
(24,7%). Fusarium species are the most frequent species that are
isolated from the fungal agents (14,5%) [9].

Figure 4: Fusarium colony on mycobiotic agar.

In Yilmaz’s and his colleague’s research that has been carried out
in our country where is in temporate zone, they studied 620 keratitis
cases for 16 years and culture of the 225 specimens were positive. In
175 of them bacterial growth (77,7%) observed while in 50 cultures
showed fungal growth (22,3%). Fusarium species were observed as
the most frequent fungal agents [10]. In Ong’s and his colleague’s
study, United Kingdom, they obtained 79 culture positive in corneal
scrapings among fungal keratitis and 33 of them detected as Fusarium
spp. (41,8%), the predominant species [11].

The history of trauma is one of the most important predisposing
factors concerning fungal keratitis. In Yilmaz’s and her colleagues’
study, 72% of 630 patients’ histories were including at least 1
predisposing factor and traumas with the 36% ratio were the most
frequent ones. 63% of them were caused by organic traumas [10]. In
Ong’s and his colleagues’ study, they detected that the most frequent
predisposing factor of the fungal keratitis was using contact lenses
and they stated that the traumas were at the fourth place on the list
[11]. Since the agricultural activity and inhabiting on the countryside
in Turkey are common considering United Kingdom, the difference
between those studies can be explained by these reasons. In our case,
the patient stated that she was living in the countryside and she was
contaminated by the animal feces.

The corneal scrapings and direct microscopy is very important
for early diagnosis of keratitis. Manikandan and his friends studied
500 corneal scrapings with KOH with the help of direct microscopy
and they stated that 96,1% of their observations were correlated with
the results of the cultures [12]. And also, Altunok’s and his friends
research stated that the fungal keratitis cases can be detected 91%
by direct microscopy with the existance of KOH [4]. In our case, the
fungal structure was detected by virtue of the direct microscopy and
until the results of cultures have been arrived, the therapy was put in
order.

Even though microbial keratitis varies according to regional
and climatic changes, it is a disease that is commonly seen. But its
progression to the endophthalmitis is a rare condition. Henry and his
friends stated that only 49 patient’s keratitis out of 9.934 progressed
to endophthalmitis according to their infectious keratitis study that
continued 15 years. Result of the study, 0,5% of the keratitis cases
progressed to endophthalmitis. The most frequent isolate of the
keratitis induced endophthalmitis was fungal agents, 26 cases [13].
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In an other research, Dursun and his friends studied the fusarium
keratitis that leads endophthalmitis through 13 years. 10 out of 159
fusarium keratitis cases progressed to endophthalmitis which the ratio
is 6,29% [14]. In our case, after 13 days the patient was hospitalized,
endophthalmitis was clinically diagnosed.

Even though the topical and systemic antifungal agents are used
along with surgical techniques, depending on the severity of the
infection’s treatment may be challenging [15]. Due to the resistance
of Fusarium species to the most of the antifungal agents, success of
the treatment can be affected [7]. Voriconazole, an azole, can be used
as topical and systematic antifungal in Fusarium infections. There are
some studies show that voriconazole can treat the fusarium keratitis
successfully. These studies emphasise the importance of surgical
techniques with voriconazole for the infection [15-19]. Our case
also a patient whose infection was treated by topical and systematic
voriconazole treatment beside the kertoplasty.

Fungal keratitis is an important cause of blindness and death,
even though there are developing medical techniques and newly
invented antifungal agents. Early diagnosis is the key to treat the
infection properly. The collaboration of the physicians and the
microbiology laboratories accelerates the process of the diagnosis and
the treatment. We presented a case, whose initial diagnosis was fungal
keratitis, diagnosed early bye virtue of the direct microscopy which is
progressed into endophthalmitis during the treatment, and be treated
with topical-systemic vorinocazole and keratoplasty successfully.
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