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Introduction
Tosufloxacin, a fourth-generation fluoroquinolone, has been used topically for the
treatment of ocular surface infection and prophylaxis after various intraocular surgeries because of its broad-spectrum antibacterial effects against gram-negative and
gram-positive pathogens. However, corneal deposits have been reported as an adverse
effect of topical application of fluoroquinolones such as ciprofloxacin,1-4 ofloxacin5
and norfloxacin,6,7 only two case reports (three cases) of corneal deposits caused by
tosufloxacin have been published.8,9 Moreover, among the three cases, only one was
of tosufloxacin precipitation after penetrating keratoplasty.9
We report a case of corneal deposition associated with topical tosufloxacin administered after penetrating keratoplasty.
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Case Report
Written informed consent was provided by the patient to have the case details and
accompanying images published.
A 60-year-old woman was referred to our hospital due to loss of vision in her left
eye due to diffuse corneal opacification. She had been treated for keratitis of unknown
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Purpose: To report the adverse event of topical tosufloxacin administered after penetrating
keratoplasty in one patient.
Case report: A 60-year-old female was referred to our hospital for treatment of vision loss due
to corneal opacification, etiology was unknown. Slit lamp examination showed dense opacification in corneal stroma. Penetrating keratoplasty was performed on her left eye. She was treated
with topical applications of 1.5% levofloxacin, 0.5% cefmenoxime, 0.1% betamethasone, 0.1%
hyaluronate sodium, and 3% aciclovir after penetrating keratoplasty. Delayed epithelialization
of the donor graft was observed at day 4 post-transplantation. Because of the concern that
levofloxacin induced corneal epithelialization delay, 1.5% levofloxacin was changed to 0.3%
tosufloxacin. At day 6 post-transplantation, deposits on the epithelial defect of the donor graft
were observed. Tosufloxacin was suspected to be the cause of deposits, and tosufloxacin eye drop
was discontinued. The deposits decreased gradually and completely disappeared by 5 months
post-transplantation.
Conclusion: Topical tosufloxacin treatment has the risk of precipitation on compromised
corneas such as corneal grafts with epithelial defect after penetrating keratoplasty. After discontinuation of therapy, the deposit may resolve spontaneously without surgical removal.
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etiology in both eyes. Her best corrected visual acuity at
presentation to our hospital was 0.7 with +1.25–2.50 ×40
in the right eye and 0.1 with +4.75–4.25 ×100 in the left
eye. Slit lamp examination showed stromal opacity in both
corneas. Corneal endothelial cell density was 3,247 cells/
mm2 in the right eye and 2,551 cells/ mm2 in the left eye.
Both the rapid plasma reagin test (RPR) and the Treponema
pallidum latex agglutination test (TPLA) performed using
serum samples, were negative. The Schirmer test showed
decrease in basic tear secretion (9 mm in the right eye, 5
mm in the left eye). After these tests, the cause of corneal
opacity was unknown.
We performed penetrating keratoplasty in her left eye.
Though the cause of death of the donor was lung carcinoma,
other medical history was unknown. There was no corneal
opacity or corneal scarring that indicated prior history of
corneal disease or ocular surgery. The graft was stored in
the corneal storage medium (Optisol-GS; Bausch & Lomb
Incorporated, Bridgewater, NJ, USA) at 4°C for 2 days. After
the surgery, the patient was treated with topical applications of levofloxacin (1.5% Cravit®; Santen Pharmaceutical
Co., Ltd., Osaka, Japan), cefmenoxime (0.5% Bestron®;
Pharmaceutical Co., Ltd., Osaka, Japan), betamethasone
(0.1% Rinderon; Shionogi & Co., Ltd., Osaka, Japan), and
hyaluronate sodium (0.1% Hyalein; Santen Pharmaceutical
Co., Ltd) ophthalmic solutions four times daily, as well as
aciclovir eye ointment (3% Zovirax; Santen Pharmaceutical
Co., Ltd) two times daily considering the possibility of the
hidden history of herpetic keratitis as a cause of the original corneal opacity. At day 4 post-transplantation, delayed
epithelialization of the donor graft was observed. Because
of the concern that 1.5% levofloxacin and 3% aciclovir may
induce corneal epithelialization delay, both 1.5% levofloxacin
and 3% aciclovir were discontinued and replaced by 0.3%
tosufloxacin. At day 6 post-transplantation, white granular
deposits were observed in the epithelial defect on the stroma
of the donor graft (Figure 1). The deposits closely resembled
those described in two previous reports.8,9
Tosufloxacin was considered the cause of deposition.
Therefore, tosufloxacin eyedrops were discontinued. At day
11 post-transplantation, the graft was completely epithelialized. After the re-epithelialization, the epithelium was
smooth, transparent, and well adhered. The deposits decreased
gradually and had disappeared completely at 5 months posttransplantation (Figure 2). The patient’s final best corrected
visual acuity improved to 0.7 in the left eye. No serious
complications occurred until 16 months after transplantation.
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Figure 1 White granular deposits were observed in the area of the epithelial defect
of the corneal graft at day 6 post-transplantation.

Figure 2 Deposits were completely resolved at 5 months post-transplantation.

Discussion
We encountered a case of corneal deposits associated with
topical tosufloxacin administered after penetrating keratoplasty. Kamiya et al8 performed surgical keratectomy to
remove corneal deposits formed after topical tosufloxacin in
a patient with poor tear secretion, and analyzed the deposit
using infrared spectrophotometry. They reported that the
spectroscopic pattern of the deposit was consistent with
tosufloxacin. In our case, corneal deposits were resolved
spontaneously without surgical removal, and analysis of the
deposits was not performed. The clinical appearance of the
white granular deposits was very similar to that reported
in the previous three cases.8,9 Moreover, deposits were
observed shortly after administering topical tosufloxacin
and disappeared gradually after discontinuation of tosufloxacin. Although there was an apparent causal relationship
between corneal deposition and topical tosufloxacin, the
possibility that the deposits were induced by tosufloxacin
in combination with other topical medications could not
be excluded.
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Kim et al9 reported two cases of tosufloxacin-induced
corneal deposits limited to areas of large epithelial defects,
and suggested that exposed stroma probably has high affinity
for tosufloxacin and that the corneal epithelium appears to
play an important role as a barrier to prevent contact between
the stromal substrate and drug particles. They concluded that
tosufloxacin may precipitate on corneas with compromised
epithelial integrity. Other risks of corneal deposition include
persistent epithelial defect, inflammation, frequent dosing,
poor tear secretion, poor tear mixing, and altered pH or poor
solubility caused by interaction of other concurrent topical
medications.8,9 Older patients are at a higher risk because
of a higher prevalence of dry eye and more alkaline ocular
surface.2 In the present case, deposits were limited to the area
of epithelial defect after penetrating keratoplasty. Thus, the
epithelial defect in the graft, reduced basal tear secretion,
and interaction with other eye drops probably contributed
to corneal deposits in the present case.
Corneal deposits disappeared completely after discontinuation of topical tosufloxacin in two of three previous
cases.8,9 Despite immediate discontinuation of tosufloxacin,
surgical keratectomy was required in one patient with poor
tear secretion.8 In our case, although the donor graft was
completely epithelialized while deposits remained beneath
the epithelium, the deposits were resolved eventually, by 5
months. Immediate discontinuation of tosufloxacin and longterm careful observation are necessary when tosufloxacininduced corneal deposits is suspected.

Corneal deposits of topical tosufloxacin following penetrating keratoplasty

Conclusion
Topical tosufloxacin has a risk of precipitation on compromised corneas such as corneal grafts with epithelial defects
after penetrating keratoplasty in eyes with poor tear secretion. The deposits may be resolved without surgical removal.
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