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The first case of mycotic keratitis caused by Neosartoryafischeri var. fischeri the teleomorph of 
Aspergillus fischerianus, is described. The patient, a 62-year-old man, had no history of trauma to his 
infected left eye. The infection progressed despite treatment with ketoconazole and the eye had to 
be eviscerated. 

Histological studies revealed the presence of hyaline, septate mycelium in the eye tissue. 
Cultures gave rise to a thermotolerant mould that developed both its asexual and sexual forms. The 
isolate was identified on the basis of the morphologic features of its anamorphic and teleomorphic 
states. 

In the literature only seven other species of Aspergillus have been unequivocally reported as 
causing mycotic keratitis. 

INTRODUCTION 

Among the infectious diseases of the eye, mycotic 
keratitis looms as a growing challenge to 
ophthalmologists. In recent years, such infections 
have grown in frequency and present inherent 
diagnostic and therapeutic problems. Most fungal 
infections of the eye are the result of traumatic 
incidents that damage the cornea and permit 
potentially pathogenic airborne fungal propagules to 
penetrate the cornea and to become invasive. 

The etiology of oculomycosis is highly varied. In 
1980, Rebell and Forster stated that 84 species of 
moulds and yeasts, classified in 38 genera, had been 
recorded as etiologic agents of keratomycosis (10). 
Among the filamentous fungi, seven species of 

aspergilli have been acceptably documented, on the 
basis of direct examination of eye tissue and cultures, 
as causative agents (Table 1). Diagnosis of the first 
case of keratitis caused by a member of the A. 
fischerianus series [Neosartorya fischeri (Wehmer) 
Malloch and Cain 1972] prompted the authors to 
describe their case. 

Clinical History 
A 62-year-old man entered the Maria Paternm Arezzo Hospital of Ragusa, Sicily, with a history of 

having unexpectedly developed conjuntivitis with 
lacrimation and the sensation of having a foreign body 
in his left eye a week before admission. Two days 
previously, the patient had visited a private physician 
who prescribed a cortisone eyewash. However, the 
patient's condition deteriorated with the development I Corresponding author. 
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of bulbar pain and reduction in visual acuity. Because 
of these changes, he presented at the hospital where 
the following clinical symptoms were noted in his left 
eye: moderate palpebral edema, significant 
conjunctival hyperemia and active perikeratitis, and an 
irregularly shaped, epithelial ulceration of the cornea 
with raised borders associated with a whitish stromal 
infiltrate. The anterior chamber of normal depth was 
filled with a fibromatous exudate and a 2 mm thick 
layer of hypopyon. The remaining ocular structures 
appeared normal. Left eye vision was 5/10 and not 
correctable. In respect to the right eye, the adjacent 
tissues, the anterior segment and the fundus were 
normal, Vision was 10/10. 

Blood tests were normal with the exception of a 
slight leukocytosis and neutrophilia. 

Local therapy was initiated with non-steroidal 
anti-inflammatory dilators together with antibiotics 
(chloramphenicol, colistin and rolitetracycline). This 
therapy was integrated with the oral administration of 
ketoconazole (400 mg daily), the intravenous 
administration of ketoconazole (400 mg daily) and the 
intravenous administration of sodium pipercillin (4 
gm daily). After two days, the symptoms of the left eye 
worsened with exacerbation of the bulbar pain and 
with visual acuity dropping to 2/10. The corneal 
apparatus was complicated by extension of the area of 
infiltration up to the optic zone, the emergence of 
numerous streaks on Denemet's membrane and a 
coating of fibromatous exudate on the surface of the 
iris. 

In the meantime, the clinical picture was 
assuming the aspects of endophthalmitis with a 
negative prognosis. Following negative success with 
bulbar echography, the eyeball was eviscerated. The 
cornea and vitreous humor were promptly sent to the 
hospital's pathology and microbiology laboratories for 
culturing and processing. On Sabouraud's agar with 
chloramphenicol, an Aspergillus sp. of the Aspergillus 
fumigatus group was isolated. A subculture of this 
isolate was sent to the Centers for Disease Control in 
Atlanta, Georgia, along with slides of the sectioned 
eye tissue, for additional study. Immunodiffusion tests 
on the patient's serum were negative. 

Histopathologic Studies 
Examination of tissue sections stained with 

Gomori's methanamine silver (GMS) procedure 
revealed septate mycelium in the cornea (Figs. 1, 2). 
They measured 4-6 um D and up to 100 um in length. 
Branched mycelium was also present. When a tissue 
section was treated with a fluorescent antibody 
conjugate, specific for members of the genus 
Aspergillus, a strong positive reaction was obtained. 

Cultural Studies 

Upon receipt in Atlanta, portions of the culture 
were inoculated onto plates of Czapek's medium 
(Difco). They were incubated at 

25?C in the dark. 

Figure 1. - Mycelial fragments of Neosartorya fischeri in corneal 
tissue. GMS, x160. 

Figure 2. - Septate, branched mycelium of N. fischeri. GMS, 
X160. 

After 10 days the surface of the plates was covered by a 
velvety growth of mycelium. The surface of the 
colonies remained white throughout the period of 
study and produced numerous spherical cleistothecia 
(Fig. 3). 

Slide culture mounts of the isolate in lactophenol 
cotton blue revealed hyaline, septate, dichotomously 
branched mycelium and conidiophores with terminal 
vesicles bearing columnar conidial chains. The 
smooth-walled conidiophores of varied length ranged 
from 275-500 um. Their flask-shaped vesicles bore a 
single series of phialides that only covered the upper 
part of the vesicles. The conidial chains were made up 
of subglobose conidia that were finely roughened. 
They measured 2-5 um in diameter (Fig. 4). The 
conidiophores were characteristic of those produced 
by members of the A. fumigatus group. 
Thermotolerance tests revealed that the isolate grew 
well at 370C and 400C, as do most species of this group 
(8). 
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Figure 3. - Two week old colony of N. fischeri on Czapek's agar 
showing numerous, white cleistothecia. 

Figure 4. - Conidial head of N. fischeri on Czapek's agar 
incubated at 370C. Lactophenol Cotton blue, X560. 

The colonies had also given rise to numerous 
white, tomentose cleistothecia with a 
pseudoparenchymatous peridium. In the main, the 
cleistothecia were globose and measured up to 400 um 
D. When mature, they were filled with asci containing 
eight oblate ascopores. These were quickly liberated 
due to the evanescent nature of the ascal sacs. The 
hyaline, biconvex, ridged ascospores (4-7 um D) had 
two equatorial crests (Fig. 5). 

On the basis of the teleomorph, our isolate was 
identified as Neosartorya fischeri (Wehmer) var. 
fischeri Malloch and Cain 1972 (7). The anamorph was 
referable to Aspergillus fischerianus Samson and 
Gams, 1985 (11). 

DISCUSSION 

Almost invariably, keratomycosis results from 
impairment of the inherent defense mechanisms of the 
eye. The contributory factors involved in exogenous 
ocular fungal infections encompass the entry of 

foreign materials, traumatic injuries, and the treatment 
of pre-existing conditions with antibiotics and 
corticosteroids (14), and the use of contact lenses (13). 

Figure 5. - Ascospores of N. fischeri showing twin equatorial 
crests, produced on Czapek's agar after two weeks at 250C. 
Lactophenol cotton blue, X875. 

Given the ubiquitous occurrence of Aspergillus 
spp. conidia in the environment (8), it is not surprising 
that some of these fungi are causitive agents of ocular 
infections. Apparently, the potential is limited to a few 
of the 166 species of the genus Aspergillus that have 
been described (3). A critical survey of the literature 
revealed that only seven species (Table 1) had been 
unequivocally estabilished as disease agents. Their 
credentials as pathogens were based on histological, as 
well as, cultural studies. 

TABLE 1. - Aspergillus species confirmed by histology 
and culture as causes of keratomycosis. 

Species Ref.* Species Ref.* 

A. fischerianus ** A. nidulans 5 

A. flavus 1 A. niger 2 

A. fumigatus 2 A. oryzae 12 

A. glaucus 6 A. wentii 13 

*Representative references 
**Present case 

A member of the A. fischerianus series of the A. 
fumigatus group was reported for the first time in 
association with human disease in 1973 (4). The 
organism, isolated from six samples of the patient's 
sputum, was identified as A. fischeri var. spinosus 
Raper and Fennell 1965 (Neosartorya fischeri var. 
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spinosa [Raper and Fennell] Malloch and Cain 1972). 
For detailed information on the nomenclature used in 
this report, the reader is referred to Samson and Gams 
(11). Because the investigators were unable to obtain 
lung tissue, they remarked that "it was impossible to 
determine whether the patient had invasive 
pulmonary aspergillosis or saprophytic colonization of 
lung tissue damaged in the past by some other agent". 
Presumptive evidence that the isolate had invaded 
tissue was based on serologic studies that provided no 
evidence of other fungal disease. An acceptable 
diagnosis of aspergillosis is dependent on the 
detection of the tissue form(s) of the causal fungus in 
the host's tissues and the isolation of a fungus 
compatible with the observed tissue forms. As noted 
by Austwick (9), "the isolation of aspergilli from 
human and animal sources requires selective 
techniques both to reduce bacterial contamination 
and to ensure that the fungus isolated is the one 
growing in the lesion and has not arisen from 
contaminating conidia from other sources". 
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