Alternaria keratitis and hypopyon
after clear-cornea phacoemulsification
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We report a case of Alternaria keratitis and hypopyon following clear-corneal cataract surgery. A
66-year-old woman presented with a painful red left eye several months after uneventful
self-sealing clear-corneal phacoemulsification that was unresponsive to prolonged treatment
with topical/oral quinolones and topical corticosteroids. A full-thickness stromal white dense infil-
trate in the area of the intrastromal tunnel incision and a 2.0 mm hypopyon were observed. Culture
from corneal scrapings revealed Alternaria species. Treatment included topical and subconjunc-
tival injections of amphotericin-B (5 mg/mL) and 200 mg of oral ketoconazole. Complete resolu-
tion of the corneal infiltration and hypopyon was observed after 30 days of treatment, with no
recurrence during 6 years of follow-up. To our knowledge, this is the first report of Alternaria
species keratitis complicating self-sealing clear-corneal cataract surgery. Topical and subconjunc-
tival injections of amphotericin-B and oral ketoconazole were effective in resolving the corneal
abscess and anterior chamber inflammatory reaction.
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The variety of fungi isolated from patients with severe
keratitis is extensive, and a consensus on appropriate
treatment is not well defined." The isolates are essen-
tially saprophytic soil and plant fungi, not usually
involved in human infections.” In a large series from
India,” Fusarium and Aspergillus species were the most
common etiologic agents found in fungal keratitis
(36.6% and 30.4%, respectively), followed by dematia-
ceous fungi (15.7%).

Alternaria species is a filamentous dematiaceous
ubiquitous mold that is isolated frequently from air,
soil, and decomposing vegetation”” and from human
skin.” It is infrequently involved in corneal infections
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and generally may infect spontaneously or following
trauma, more frequently in tropical regions.’

Alternaria alternata is most commonly isolated from
human infections, especially as opportunistic patho-
gens,” particularly in immunosuppressed patients and
contact lens wearers.”” Nontraumatic Alternaria kera-
titis was first reported in 1975 in an eye that had been
treated for herpetic stromal keratitis with topical idox-
uridine and corticosteroids” and has been observed in
leprosy” and in diabetic patients.”*"'

Postsurgical Alternaria corneal infection has been
reported following cataract surgery,'’ corneal trans-
plantation,'”"” and laser in situ keratomileusis.'*"”
Although ocular fungal infections following ocular
surgery are rare, they frequently have a poor prog-
nosis, generally as the consequence of misdiagnosis
and inadequate treatment, especially in cases previ-
ously treated with topical corticosteroids that may
contribute to the fungus spread before clinical signs
are evident."">” In some cases, serial smears may be
necessary to obtain a positive diagnosis.’

CASE REPORT

A 66-year-old woman with a recent diagnosis of diabetes
was referred to our department because of a painful, tearing,
inflamed left eye. Uneventful self-sealing clear-corneal
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Figure 1. Left eye showing superonasal, juxtalimbal, deep stromal,
dense white snowflake-like infiltrate with fernlike margins in the
area of the cataract surgery incision. Note the V-shaped mark of
the distal end of the intrastromal tunnel, delineated by the deep
white stromal infiltration. Hypopyon is not visible because the pic-
ture was obtained 1 week after initiation of antifungal treatment.

phacoemulsification with in-the-bag implantation of a
foldable hydrophobic acrylic posterior chamber intraocular
lens (IOL) had been performed in the left eye 24 weeks
earlier. The corrected distance visual acuity (CDVA) at the
end of the first postoperative week was 20/25. Blurred
vision, red eye, and pain developed in the eye 15 days after
surgery. Streptococcal infection was suspected, but 5 months
of treatment with topical ciprofloxacin-dexamethasone and
oral ciprofloxacin had been ineffective and the inflammation
had progressed.

At the time of referral, the CDVA was 20/32 in the right
eye and 20/200 in the left eye and the intraocular pressure
was 16 mm Hg and 14 mm Hg, respectively. Besides a
nuclear cataract, the biomicroscopy and the fundus findings
in her right eye were unremarkable. In the left eye, a superior
nasal juxtalimbal full-thickness stromal, dense, cotton
wool-like infiltrate in the area of the intrastromal corneal
tunnel incision and extending deeply to the central cornea
(Figure 1) with diffuse fernlike margins (Figure 2) was
observed. Translucent filaments extended from the underly-
ing endothelium through the anterior chamber without
reaching the iris, and a heaped-up central 2.0 mm hypopyon
was present (not shown). The overlying epithelium
appeared intact and did not stain with topical 0.25% fluores-
cein. Conjunctival and episcleral congestion was observed
principally in the adjacent area.

After 2 consecutive failed corneal scrapings, a third deeper
scraping revealed significant amounts of septate hyphae.
After seeding in chocolate agar and Sabouraud agar, culture
grew Alternaria species. Treatment was started with topical
amphotericin-B (5 mg/mL) every 2 hours and 0.3 mL
(6 mg/mL) injected under the juxtalimbal superotemporal
bulbar conjunctiva. Oral ketoconazole 200 mg every 12 hours
was concomitantly initiated. During the first week of treat-
ment, rapid improvement was observed, especially clearing
of the hypopyon and anterior chamber filaments. The 0.3 mL
amphotericin-B  subconjunctival injection was repeated
7 days later. Topical drops of amphotericin-B 6 times a day
and oral ketoconazole were continued for a total of 30 days
and discontinued when the left eye was calm and without

Figure 2. Higher magnification of the left eye showing the fernlike or
feathery inferior margin of the lesion.

corneal stromal infiltration. A diffuse and irregular opacity
of moderate density of the upper nasal quadrant extending
through the central cornea with mild midstroma neovascula-
rization resulted in the area of the previous abscess
(Figure 3). The anterior chamber was clean, and the rest of
the examination was unremarkable.

The final CDVA in the left eye was 20/ 63 after a follow-up
of 6 years. The patient refused further surgical treatment in
the eye.

DISCUSSION

Infectious complications after cataract surgery are
generally a serious threat to vision and the eye's integ-
rity. Fungal infection of a self-sealing scleral or corneal
incision in cataract surgery is rare; Aspergillus and
Candida have been most frequently found in 1 series
in India.” In 2009, Tu'’ reported 3 cases of Alternaria
Kkeratitis, 1 of which was the case of a 70-year-old man
with glaucoma, long-standing diabetes, heart disease,
prostate cancer, and concurrent chemotherapy for
rectal cancer who developed a “3 mm x 3 mm paracen-
tral corneal ulcer with feathery edges temporal to the
pupillary margin” in his right eye 3 months after un-
eventful phacoemulsification and in whom corneal
smear culture from the ulcer revealed Alfernaria species.
However, in that case no relationship between the
corneal ulcer and the surgical procedure was inferred
and no anterior chamber compromise was mentioned;
the Alternaria corneal ulcer in that case may not have
been directly related to the cataract surgical procedure.

In our patient, symptoms started relatively soon
after the surgical intervention. Long-term treatment
with topical/systemic quinolones and topical cortico-
steroids may have facilitated the proliferation of and
infection by an intraoperative inoculated Alternaria
species. The corneal abscess compromised the entire
thickness of the corneal stroma with no apparent over-
lying epithelial defect, spreading from the surgical
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Figure 3. Calm left eye with complete resolution of corneal abscess
that left a moderately dense stromal opacity (9 months later).

incision area to the central cornea, delineating the in-
trastromal surgical tunnel. This was more evident
after a few days of treatment because of the decreasing
density of the intrastromal abscess (Figure 1).

Various sources of contamination may explain a
fungal postsurgical corneal infection.”'® Possible sour-
ces from the host include eyelid borders and conjunc-
tiva, especially in associated general conditions such
as immunosuppression, diabetes, or leprosy, and after
prolonged use of topical corticosteroids and
lagophthalmos.””

Contaminated surgical instruments, IOLs, or irri-
gating solutions, and breaches in the sterile technique
during the surgical procedure are possible sources of a
postsurgical fungi infection.” A poorly constructed
wound, loose or broken sutures, and dacryocystitis
have also been identified as important predisposing
factors.”

Airborne propagation from ventilator systems and
unattended air conditioning filter systems in the oper-
ating room have been related to postsurgical fungal
infections.'® As initial symptoms of corneal infection
in our patient started relatively soon after surgery
and the patient denied having been exposed directly
to an air conditioning source after surgery or suffering
an ocular trauma, contamination of the surgical
wound may have happened in the surgical room
from a contaminant air ventilating system or by a
contaminated surgical blade.

Development of Alternaria keratitis is insidious,
sometimes leading the patient to consult several weeks
after the possible time of inoculation, and presenting
symptoms may be decreased visual acuity, tearing,
photophobia, or a painful red eye."””"” Clinical presen-
tation may vary, ranging from a corneal ulcer with
diffuse borders and some infiltrate in the anterior
stroma to a dense cotton wool abscess with feathery
edges and eventually hypopyon.”™”

Due to rapid fungal corneal penetration, fungal
keratitis is the most likely external ocular infection
complicated by infective hypopyon.'” Whether aseptic
or infectious, hypopyon is commonly observed in
fungal keratitis,””"'* especially in cases produced by
Fusarium (59.6%) and Aspergillus (61%)."% Other risk
factors for hypopyon include longer duration of
symptoms and larger size of lesion.'® In Alternaria
keratitis, hypopyon has been observed in 29.4% of
cases, particularly in patients with longer duration of
symptoms; half the cases have been septic.'® Our pa-
tient presented hypopyon and filaments in the anterior
chamber despite having been treated with topical
corticosteroids for several months. Although no
aqueous humor material was obtained and conse-
quently the nature of the hypopyon was ignored, the
hypopyon resolved rapidly after initiation of the anti-
fungal treatment.

Several treatments have been proposed for fungal
keratitis depending on its severity and causative
agent." Every broad-spectrum antifungal medication
may not be effective in all cases.'’ In Alternaria kera-
titis, good results have been obtained with topical
drops of fluconazole 0.02%,'° voriconazole 1%, keto-
conazole,” and amphotericin B.” Topical caspofungin
0.5% associated with intrastromal voriconazole was
used in a case with multiple failed treatments.'” Com-
bined topical with systemic antifungal treatment for
Alternaria keratitis is generally used in severe or resis-
tant cases and in relapses.*”"*'? Although natamycin
5% is currently proposed for filamentous fungal kera-
titis," it has generally been ineffective in Alternaria
keratitis."”'""” A combination of topical amphotericin
B associated with subconjunctival injection of flucona-
zole may have the advantage of offering a broader
spectrum of antifungal coverage, lowering the risk
for complications observed with systemic use of am-
photericin B."*''" In our patient, treatment with
eyedrops and subconjunctival injections of amphoter-
icin B associated with ketoconazole was very effective
in resolving the keratitis and its probable extension to
the anterior chamber. The average duration of medical
treatment in Alternaria keratitis is 3 to 4 weeks."*” %!

In conclusion, Alternaria species may produce a
severe postsurgical corneal infection that may diffuse
intraocularly or produce a severe inflammatory
response in the anterior chamber and should be sus-
pected in case of a torpid postsurgical corneal infiltra-
tion unresponsive to wide-spectrum antibiotics or
natamycin. In our case, despite previous prolonged
treatment with topical corticosteroids and quinolones,
topical and adjacent subconjunctival injection of
amphotericin and oral ketoconazole proved to be
effective for the complete resolution of both the
corneal abscess and anterior chamber signs of
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endophthalmitis. To our knowledge, this is the first
report of an Alternaria species keratitis complicating
a self-sealing clear-corneal cataract surgery.
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