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Background
!

In Switzerland three Eye Banks are ope-
rational for tissue banking. The Jules-
Gonin Eye Hospital Eye Bank is one of
the main of them and is able to provide
each year about 120 corneal grafts for
human therapy. The storage method
used is organ culture at + 31 °C. In the
medium, detection for bacterial conta-
mination is available by change of color.
The contamination rate of corneoscleral
rims after penetrating keratoplasty is
about 0.53 to 0.7% [1, 4].
To our knowledge, this is the first des-
cription of a corneal button contamina-
ted by Pseudomonas Cepacia and graf-
ted on a recipient for human therapy.
We describe the clinical features, the
method used to identify the infection,
the treatment and the procedure that
was adapted to prevent a recurrence.

History and signs
!

Corneal processing (Donor)
Corneas were collected from cadaver
donors in the Centre Hospitalier Univer-
sitaire Vaudois (CHUV). The eyeballs
were removed after 5% povidone-iodine
decontamination for 3 minutes, and the
corneas with the scleral ring were exci-
sed in the eye bank under a vertical la-
minar flow in the clean room. After its
excision, the corneoscleral rims were
immediately immersed in 100ml of con-
servation medium (CM) (CorneaMax,
EUROBIO laboratories, France). In our ca-
se, no special features were noticed at
the initial exam and when the corneas
were prepared. After a quarantine of
7 days an endothelial cell count was
performed without trypan blue in the
clean room. During the banking the co-
lor and the turbidity of the CM were
analyzed each 3 days. Two days before
transplantation, a last quality check was
performed including endothelial cell
examination, with a color and a turbidi-
ty check of the CM. Furthermore, a di-
rect microbiological control was perfor-

med on 5ml of CM in an independent
laboratory (Bactolab SA in Lausanne).
Only then, the corneal button was ready
to be used for human therapy and was
grafted.

Clinical features of the recipient
The recipient was a 59-year-old diabetic
woman. On past ophthalmologic history,
she had a corneal graft on her right eye
for keratoconus in 1982, and 6 years la-
ter, she underwent a refractive radial
and arcuate keratotomy on the same
eye for residual ametropia. In 2006, she
underwent a second penetrating kerato-
plasty on her right eye for corneal scar,
complicating the refractive surgery per-
formed in 1988.
The day after her second penetrating
keratoplasty, clinical examination revea-
led a visual acuity limited to Hand Mo-
tion (●▶ Fig. 1). At slit lamp control, we
noticed diffuse stromal corneal opacities
in the graft with a recipient corneal
ring remaining transparent. A strong in-
flammation was present in the anterior
chamber: cells 3 + and Tyndall 2 + .

Method used to identify the
infection
Microbiologic controls were performed
with smears on the cornea, in the for-
nix, in the anterior chamber and in the
CM.
The diagnosis of a primary corneal in-
fection was confirmed regarding to the
association of the clinical features with
PC positive smears from CM and ocular
surface of the recipient. Moreover, the
CM culture of the donor’s fellow eye
was also positive for PC. The antibio-
gram results obtained 3 days after the
surgery showed sensitivity to quinolons
and chloramphenicol and resistance to
the other current antibiotics including
vancomycin and aminosids.

Therapy and outcome
!

In emergency, a third penetrating kera-
toplasty was performed once the diag-

nosis confirmed (●▶ Fig. 2). It was asso-
ciated to an intraocular injection of
both aminosids and vancomycin. Then
we introduced intensive topical and
parenteral antibiotherapy adapted to
the antibiogram. The evolution was fa-
vorable and leaded to a fast visual
recovery (0.2 decimal equivalents at
1 month and 0.4 at 3 months) with no
relapse of the infection during the fol-
low up (●▶ Fig. 3).

Fig. 3 Three months after the third graft, the
visual acuity was 0.4 (decimal) with no relapse
of the infection.

Fig. 2 One month after the third graft. Visual
acuity was 0.2 (decimal).

Fig. 1 Initial presentation of the patient the
day after the second corneal graft: visual acuity
limited to hand motion, corneal opacification,
whiteness and dense infiltration of the graft
with a recipient corneal rim remaining transpa-
rent.
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Discussion
!

Biosafety of organ or tissue used for
transplantation
Up to the new laws for organ and tissue
transplantation adopted by the Swiss
Confederation in July 2008, no specific
guidelines were listed for the banking.
We usually adopt the European Laws as
a guideline for our practice. With the
new set of laws, the processes for organs
or tissues transplantations have been de-
fined more precisely and good manu-
facturing practices (GMP) are controlled
by Swiss Medic. These GMP take in con-
sideration, organization of the Eye Bank,
quality control of the environment, tra-
ceability of the reagents, methodology in
the corneal processing and report of the
incidents (Swiss Federal Laws for tissues,
cells and organs transplants).
Contamination of a tissue during the
banking is an important concern. In a se-
ries of 2608 corneas managed in the Be-
sançon Eye Bank, 5.3% of the corneas
were positive for bacterial contamination
[8]. To detect an infection during the
banking, the most frequent protocol in
European Eye Bank is a rapid microbiolo-
gic testing, of a CM sample, by an inde-
pendent laboratory two days before sur-
gery. However, in the United States, con-
servation at + 4 °C is the standard method
for corneal banking and no bacterial eva-
luation is performed before grafting.

Procedure that was adapted to
prevent a recurrence
The case we report was unique in our
practice, that the reason why the bank
activity was not stopped then. In fact,
we rapidly postulated that PC was pro-
bably carried by the donor and was
transmitted to the recipient after the or-
gan culture period.
After this incident, we adapted our pro-
cedure and decided to advance the last
check quality point to 5 days before graf-
ting. With this procedure, we will not
have only a quick microbiological testing
on the CM, but also a culture on a longer
period of time able to identify suspect
bacterial growth.

Pseudomonas Cepacia
PC is a virulent pathogen responsible for
nosocomial infections in hosts with alte-
red immunity [5, 9]. It has been implica-
ted in endophthalmitis, keratitis and
conjunctivitis and is resistant to conven-
tional antipseudomonal therapy [3, 6].

Morel et al. reported a series of corneal
contamination with trypan blue used for
endothelial cell count during banking.
169 corneoscleral rims analyzed with a
contaminated trypan blue were grafted.
Fortunately, no cases of infection were
reported during the 3 months of fol-
low-up [8].
In the case we report, PC could survive
in CM because it was resistant to the
antibiotics present in the CorneaMAx
(penicillin and streptomycin). Further-
more, the antibiotics we used in emer-
gency were not efficient because of PC
resistances.
PC is innately resistant to a wide range
of antibiotics including polymyxin, ami-
noglycosides and the antipseudomonal
penicillins [10]. Historically the most ef-
fective antibiotics were cotrimoxazole
and chloramphenicol [10]. However,
these agents showed limited clinical ef-
ficacy. Ceftazidim, temocillin, imipenem
and ciprofloxacin display some in vitro
activity against the bacterium [10]. PC
is a pathogen that divides only poorly
and very slowly [7]. It is probably the
reason why we could not detect it befo-
re grafting.
Tissue banking contamination is a serious
complication. The critical contamination
periods are before removal of the eye,
during mortuary washing and during de-
contamination of the fornices [2]. A spe-
cial care must be undertaken during tho-
se critical stages of the procedure.
Pseudomonas cepacia is resistant to
conventional antipseudomonal therapy.
Changing the graft in emergency and
adapt the treatment according to the
antibiogram was probably the only issue
to solve this tricky situation. This case
led us to reconsider the procedure we
use to control possible contamination
during the banking.
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