
lable at ScienceDirect

American Journal of Ophthalmology Case Reports 5 (2017) 103e106
Contents lists avai
American Journal of Ophthalmology Case Reports

journal homepage: http : / /www.ajocasereports .com/
Case report
A case of fungal keratitis and endophthalmitis post penetrating
keratoplasty resulting from fungal contamination of the donor cornea

Koji Kitazawa a, b, c, Koichi Wakimasu a, Kazuhito Yoneda c, Bernie Iliakis d,
Chie Sotozono c, Shigeru Kinoshita a, b, *

a Baptist Eye Institute, Kyoto, Japan
b Department of Frontier Medical Science and Technology for Ophthalmology, Kyoto Prefectural University of Medicine, Kyoto, Japan
c Department of Ophthalmology, Kyoto Prefectural University of Medicine, Kyoto, Japan
d SightLife™, Seattle, WA, USA
a r t i c l e i n f o

Article history:
Received 22 July 2016
Received in revised form
18 December 2016
Accepted 28 December 2016
Available online 30 December 2016

Keywords:
Fungal endophthalmitis
Fungal keratitis
Candida albicans
Penetrating keratoplasty
Donor cornea
Contamination
* Corresponding author. Department of Frontier Me
for Ophthalmology, Kyoto Prefectural University of M
okoji-agaru, Kawaramachi-dori, Kamigyo-ku, Kyoto 6

E-mail address: shigeruk@koto.kpu-m.ac.jp (S. Kin

http://dx.doi.org/10.1016/j.ajoc.2016.12.015
2451-9936/© 2017 The Authors. Published by Elsevier
a b s t r a c t

Purpose: Fungal infections post keratoplasty due to contamination of the donor corneal graft have
become important issues that need to be addressed. Here we report a case of fungal keratitis and
endophthalmitis post penetrating keratoplasty (PKP) due to fungal contamination of the donor corneal
graft.
Observations: We present a 52-year-old male who underwent PKP with a donor corneal graft that was
later found to be contaminated with fungus. At 4-weeks postoperative, infectious infiltrates suddenly
appeared at the border between the host and donor corneal graft, and endophthalmitis concomitantly
occurred. A culture of the remnant donor corneoscleral rims and the vitreous fluid obtained during
vitreous surgery was found to be positive for Candida albicans. At 6-months post vitreous surgery and
intensive anti-fungal medical treatment, both corneal infiltrates and vitreous opacity completely dis-
appeared, and the patient's best-corrected visual acuity recovered to 20/40, with a transparent cornea.
Conclusions and importance: The findings of this case show that prompt intensive medical treatment and
surgical intervention effectively saved the vision in a patient with fungal keratitis and endophthalmitis
due to contamination of the donor corneal graft.
© 2017 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Corneal transplantation is a well known and widely-accepted
surgical intervention for the treatment of cornea-related disor-
ders and the prevention of blindness.1 A statistical study from the
Eye Bank Association of America (Washington, DC) reported that
the total number of donor corneas supplied from eye banks in the
United States for keratoplasty was 79,304 in 2015.2 However, it has
been reported that in 1.4 cases per 10,000 transplants, culture-
proven fungal keratitis and endophthalmitis occurred,3 and that
fungal infection resulting from contaminated donor corneas can
lead to devastating complications post keratoplasty.4e9 Thus, it is
important for physicians to be aware of the possible occurrence of
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02-0841, Japan.
oshita).
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fungal infection at the early postoperative period of corneal
transplantation, and that immediate proper treatment is required
in such cases.

Here we present a case of fungal keratitis with endophthalmitis
due to contaminations from the donor cornea following pene-
trating keratoplasty (PKP) that was successfully treated by medical
and surgical interventions.
2. Case report

This study involved a 52-year-old male patient who underwent
PKP combined with intraocular lens suturing in his right eye at
Baptist Eye Institute, Kyoto, Japan on October 2, 2015. The primary
disorder was a failed corneal graft due to blunt trauma. At the time
of corneal transplantation, we found a white opacity in the corneal
epithelium and superficial stromal layer of the donor cornea
(Fig. 1A), which appeared to be comprised of infectious infiltrates.
Thus, the patient underwent transplantation with another donor
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Images of the patient's right eye at the time of undergoing penetrating keratoplasty. A, A white opacity (white arrow) which resembled infectious infiltrates was observed on
the donor corneal graft, so this graft was removed and not used for the transplantation. B, Instead, a donor corneal graft was prepared from the contralateral eye of the same donor
and used for the transplantation.
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cornea that was prepared for the next patient on the same day of
the operation, which was the contralateral eye with no obvious
infiltrates from the same donor (Fig. 1B). The corneal donor was a
Fig. 2. Slit-lamp examination, retinal fundus, and B-scan ultrasound images. A-C, slit-lamp
right eye prior to undergoing vitrectomy on November 9, 2015. Small white infiltrates (whi
Retinal fundus and B-scan ultrasound examinations revealed a vitreous opacity. D and E, s
intensive treatment (D: slit-lamp image taken on May 10, 2016; E: retinal fundus image ta
cornea and vitreous opacity had completely disappeared.
58-year-old female, whose cause of death was metastatic colon
cancer. The donor death to initial preservation time in Optisol-GS™
Corneal Storage Media (Bausch & Lomb, Irvine, CA) was 21 hours
examination (A), retinal fundus (B), and B-scan ultrasound (C) images of the patient's
te arrow in A) were observed at the border between the host and donor corneal graft.
lit-lamp examination (D) and retinal fundus (E) images of the patient's right eye post
ken on December 11, 2015). As can be seen in the images, the white infiltrates on the
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and 24 minutes, and the elapsed time from donor death to trans-
plantation was 6 days. Slit-lamp and specular microscope exami-
nations performed at the eye bank revealed mild to moderate
diffuse epithelial exposure with 25% central sloughing, mild stro-
mal edema, several mild to moderate Descemet's folds, and several
peripheral stress lines on the endothelium with an corneal endo-
thelial cell (CEC) density of 2505 cells/mm2. Both donor corneas
were obtained from SightLife ™, Seattle, WA.

In this patient, we administered our routine postoperative
management consisting of a 4-times-daily topical application of
0.3% gatifloxacin and 0.1% betamethasone eye drops.10 In addition,
chloramphenicol eye drops were used, due to the fact that they are
mostly sensitive to Methicillin-resistant Staphylococcus aureus in
Japan. Since we suspected a possible bacterial or fungal contami-
nation from the donor cornea at the time of surgery, the unused
donor cornea and the corneoscleral rims from the used donor
cornea were cultured, resulting in Candida albicans being detected
in both corneas on October 29th. However, the transplanted cornea
had been transparent with no obvious infectious infiltrates and was
found to have a CEC density of 2452 cells/mm2 at 25-days
postoperative.

On October 29th (i.e., approximately 1-month after surgery), the
patient suddenly noticed a visual disturbance, and he revisited the
Baptist Eye Institute on October 31st. Upon examination, corneal
infiltrates were observed at the 4-o'clock position of the graft
border in his right eye, accompanied by conjunctival injection and
inflammatory reaction in the anterior chamber. For treatment, a 4-
times-daily administration of miconazole 0.1% eye drops and 1%
natamycin ointment according to the result of a corneoscleral rim
culture was added to the patient's original postoperative treatment
course, and the 0.1% betamethasone eye-drop treatment was
changed from 4-times daily to twice daily. In addition, a twice-daily
administration of 0.1% fluorometholone eye drops and oral pred-
nisolone were added due to the fact that the patient was in the
early phase post PKP. After 48-h of treatment, we suspected the
occurrence of endophthalmitis, as the patient suddenly reported
ocular pain and subsequent detailed retinal fundus and B-scan ul-
trasound examinations revealed a vitreous opacity. The findings of
our previous study in Japan showed that bacteria was most
Fig. 3. Summary of the intensive treatment. A: Intravitreous injection of vancomycin and
time), C: Vitrectomy.
commonly the causative pathogen at the early period post corneal
transplantation (i.e., within 7.8-months post surgery), while fungus
infection appeared over 2-years post surgery.11 Thus, the patient
was treated with an hourly topical administration of 1.5% levo-
floxacin instead of 0.3% gatifloxacin, which is known to fortify anti-
bacterial effect and show critical eradication of gram-positive cocci,
including the fluoroquinolone-resistant strains,12 and a once-daily
intravenous administration of 1 g ceftazidime. In addition, the pa-
tient was administered an intravitreal injection of vancomycin and
ceftazidime on November 2nd and 5th due to a suspicion of a
bacterial infection as well.

Despite intense antibacterial therapy and moderated antifungal
therapy, corneal infiltrates at the graft-host junction gradually
expanded to the deeper layer of the cornea and the vitreous opacity
enlarged and worsened (Fig. 2A,B,C). Thus, a vitrectomy was per-
formed on November 9th to completely remove of infectious focus
in the vitreous and to confirm the diagnosis of causative agents.
Since Candida albicans was detected by the culture of vitreous fluid
obtained at the time of surgery, medical treatment was shifted from
anti-bacterial to intensive anti-fungal treatment, including oral
voriconazole and intravenous fosfluconazole in addition to topical
antifungal treatment. Following the vitrectomy and the adminis-
tration of intensive antifungal treatment, the corneal infiltrates and
inflammation inside the eye were gradually, yet markedly,
improved. Two-days later, a 2-week administration of oral cyclo-
sporinewas added in order to prevent rejection of the corneal graft.
Approximately 6-months later, the corneal infiltrates and intraoc-
ular inflammation completely disappeared and the corneal graft
remained transparent (Fig. 2D and E). The patient's visual acuity
improved to 20/40 and the CEC density was 2502 cells/mm2. A
summary of the intensive treatments is shown in Fig. 3.
3. Discussion

Although fungal infections transmitted via corneal trans-
plantation are a very rare occurrence, it has recently become a
subject of interest to corneal surgeons and the eye bank commu-
nity. This is because fungal infection of the eye is a devastating
disease. In fact, and as reported in previous studies,5,6,8,9 most
ceftazidime (1st time), B: Intravitreous injection of vancomycin and ceftazidime (2nd
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patients afflicted with a donor-graft-related fungal infection post
PKP must repeat the operation. In the case presented in this study,
topical anti-fungal treatment was immediately started in addition
to anti-bacterial treatment, as the donor corneoscleral rim culture
detected Candida albicans, and endophthalmitis post PKP is re-
ported to bemore likelywith a culture-positive donor corneoscleral
rim.4,13 In addition, detailed retinal fundus and B-scan ultrasound
examinations were repeatedly performed in our patient to evaluate
whether the infiltrates had spread to the posterior part of the eye.
The surgical intervention, including intravitreal injection and vit-
rectomy at the appropriate time-points, minimized the damage to
the corneal graft and retina and resulted in better visual recovery.

The case presented in this study was quite complicated, with a
combination of infectious keratitis and post corneal transplantation
at the early postoperative stage. In order to keep corneal trans-
parency without occurring corneal rejection, even during intense
infectious treatment, we think that a minimum use of steroids is
important. Thus, we did not completely discontinue the steroid
treatment, but reduced the frequency of betamethasone eye drops
and added to address fluorometholone eye drops. As a result, the
findings in this report provide a good insightful method to keep the
cornea transparent after intensive treatment including surgical
intervention.

Fungal contamination from a donor cornea has become a critical
issue, and one that needs to be addressed.3 It has been reported
that of 2466 consecutive corneoscleral rims cultured, 325 (13.2%)
were found positive for microbial growth, and of those, 28 (8.6%)
were found positive for fungus.4 Another report showed that the
median annual contamination rate was 5.3%.14 In fact, it has been
reported that Candida albicans is responsible for the majority of
fungal infections post PKP and Descemet's stripping automated
endothelial keratoplasty.3e7,9,15,16

In our patient, although DNA analysis of the samples obtained
from the vitreous fluid and donor corneoscleral rim was not per-
formed, fungal keratitis associated with endophthalmitis was sus-
pected due to the appearance of the donor cornea as well as the
cultures of the obtained samples were found to be positive for
fungus. Thus, we first initiated anti-fungal treatment in this case
due to the well-known high correlation between fungal contami-
nations of donor corneas and postoperative infections.4,13 It has
been suggested that if drug toxicity to the donor corneal endo-
thelium is minimal, amphotericin B or voriconazole can be added to
Optisol-GS ™ in order to prevent the occurrence of fungal
endophthalmitis post keratoplasty.17e19

4. Conclusion

In summary, our prompt intensive medical treatment and sur-
gical intervention effectively saved the vision in a patient with
fungal keratitis and endophthalmitis due to contamination of the
donor corneal graft. The most important aspect in this current
report was the need to adequately perform surgical intervention in
addition to intensive medical treatment, which may have been
therapeutic in this case, and to use an adequate amount of steroids
to keep the cornea transparent, even when the infection occurred.
We hope that the findings in this case report will stand as a good
reminder of the need to look carefully at all donor tissue prior to
transplantation.
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