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ABSTRACT

Introduction: The purpose of this study was to
report the first case of acute bacterial keratitis
produced by methicillin-resistant Staphylococcus
aureus after the implantation of two intra-
corneal ring segments during an uneventful
procedure for treating keratoconus in a 13-
year-old child.
Case Report: A patient with grade III kerato-
conus underwent an implantation of intra-
corneal ring segments with no complications
during the procedure. Three days later, a whit-
ish corneal infiltrate appeared in between the
union of both corneal rings. Sample cultures
were positive for methicillin-resistant S. aureus
(MRSA). Corneal infiltrate did not improve
despite intensive topical and systemic antibi-
otics. Melting appeared even after the explan-
tation of both corneal rings. Keratoplasty à
chaud had to be performed to preserve the eye
integrity.
Conclusions: MRSA keratitis following intra-
corneal ring segment implantation is a rare but

severe complication that can lead to a thera-
peutic penetrating keratoplasty to definitely
cure the process.
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INTRODUCTION

In the past century, penetrating keratoplasty
(PK) was the one and only procedure to treat
patients with keratoconus. Fortunately, nowa-
days the treatment of keratoconus has multiple
options. Different techniques have improved in
the last decade, thereby reducing the need for a
corneal graft. In early stages of keratoconus, we
may use gas-permeable contact lens, corneal
cross-linking, or even intracorneal segment
rings (ICSR). The use of ICSR has been increas-
ing since Colin [1] first reported its efficacy.

ICSR were first approved to correct low
myopia. Years later the refractive procedure
switched to an orthopedic one. The use of ICSR
for keratoconus, pellucid marginal degenera-
tion, or post-LASIK ectasia is widely accepted.
Reversibility, adjustability, and the fact that the
center of the cornea is left untouched are the
main advantages of this procedure [2].

Although rare, complications like extrusion
of the ring, neovascularization, corneal haze,
corneal melting, and infectious keratitis have
been described after ICSR implantation [3]. We
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report the first case of methicillin-resistant Sta-
phylococcus aureus (MRSA) acute keratitis after
ICSR implantation aided by femtosecond laser
in a child.

CASE REPORT

A 13-year-old boy presented with bilateral and
asymmetrical keratoconus relating to a 3-year
history of blurred vision. The best-spectacle
corrected visual acuity (BSCVA) of the right eye
(RE) was 20/25 (?0.25–1.50 9 95�), the maxi-
mum keratometry (Kmax) was 43.8 diopter (D),
and the thinnest pachymetry was 573 lm. The
BSCVA of the left eye (LE) was 20/400
(-3.0 to 3.0 9 160�), Kmax was 59.8 D, and the
thinnest pachymetry was 504 lm. The patient
did not tolerate the test with gas-permeable
contact lens.

The implantation of intracorneal ring seg-
ments (ICRS) was performed, after informed
consent was obtained from the patient and his
parents, on the LE in order to regularize the
shape of the cornea and decreasing corneal
aberrations. Femtosecond laser (Visumax�

Zeiss) was used to create the intrastromal
channel. Two Ferrara rings of 160� (AJL Oph-
thalmic S.A., Spain) were implanted at 400-lm
corneal depth by using an incision at 65�.

One day after the implantation, the BSCVA
was 20/200 and the Kmax was 52.5 D. No other
findings on the slit-lamp examination were
reported (Fig. 1).

Seventy-two hours after the procedure, the
patient presented with hyperemia and ocular
pain. A whitish infiltrate appeared in the infe-
rior union of both rings. Anterior chamber
reaction was mild but no hypopyon was present
at that time. Corneal curettage samples were
collected for stain and culture. Topical treat-
ment with hourly fortified antibiotics was star-
ted (vancomycin 50 mg/mL and ceftazidime
50 mg/mL). On day 4, the infiltrate grew and a
5-mm hypopyon appeared. The patient was
hospitalized to explant the ICRS and irrigate the
ring channels with vancomycin and moxi-
floxacin. Intravenous vancomycin 350 mg
every 8 h was started.

Cultures came back positive for methi-
cillin-resistant S. aureus.

One day after the explantation, the hypop-
yon level was higher and an intense corneal
melting was present (Fig. 2). An 8.5-mm ker-
atoplasty à chaud had to be performed to save
the integrity of the globe. Ten days after the
surgery the corneal graft was clear with no signs
of infection. Tobramycin (3 mg/mL) and dex-
amethasone (1 mg/mL) eye drops (Tobradex;
Alcon Cusı́ S.A., Barcelona, Spain) five times
daily were started. The patient was allowed to
return to his country of origin but presented
4 months later with a marked corneal edema
and all the stitches were loose (Fig. 3a). One
month later a new penetrating keratoplasty was
performed and the patient now has a transpar-
ent graft (Fig. 3b).

DISCUSSION

Infectious keratitis is a rare complication after
the implantation of ICRS. Despite its low fre-
quency it can be a serious and sight-threatening
event when it occurs. Coskunseven et al. [4]
reported the largest series of complications after
the implantation of ICRS aided with femtosec-
ond laser. Only one patient of those 850 pre-
sented with an infectious keratitis (0.1%). Other
authors like Shabayek and Alió [5] reported an
incidence of 4.8%. Most of the reported cases
are adults. Cases in children are extremely rare.
Mulet et al. [2] indicates that ring implantation
using a femtosecond laser is safer than using a

Fig. 1 Day 1 slit-lamp examination after the implantation
of ICRS
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manual technique. Other publications suggest
that there is no significant difference between
both techniques [6].

Multiple microorganisms have been reported
in the context of this complication. Both bac-
teria and fungi can produce an infectious ker-
atitis. However, S. aureus is the most common

microorganism reported [6]. Different risk fac-
tors have been reported such as contact lens
misuse, diabetes, loose sutures, trauma, and
atopic blepharoconjunctivitis. In this case, the
patient was constantly rubbing his eye, which is
another well-described risk factor. The use of a
Ferrara ring seems to increase the incidence of

Fig. 2 Evolution of the case. a Day 3 after ICSR
implantation. A whitish corneal infiltrate appeared in the
inferior union of both rings. b Day 4 after ICSR

implantation. A 5-mm hypopyon is present. c Explanted
ISCR. d Day 1 after the explantation. Corneal melting and
6-mm hypopyon

Fig. 3 a Four months after therapeutic penetrating keratoplasty. Corneal edema and loose stitches. b Second penetrating
keratoplasty
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infectious keratitis as a result of its triangular
shape and higher risk of extrusion [6]. It is
important to try to prevent those risk factors,
treating any kind of pathology before implant-
ing the ring and also educating the patient by
explaining the risk behaviors.

Topical antibiotic therapy is the most
extensive way of treating infectious keratitis
after ICRS implantation. Bourcier et al. [7]
reported that the use of topical antibiotics alone
was enough to treat the infection. On the other
hand, ring removal is considered in some pub-
lications as the first therapeutic option to treat
this complication. Hofling-Lima et al. [8]
reported, as in this case, the need to perform
penetrating keratoplasty à chaud to control the
infection in two patients out of eight.

Therapeutic keratoplasty (TKP) is indicated
in cases with progressive ulceration despite
maximum antibacterial medication, extensive
corneal involvement, descemetocele, or high
risk of perforation. TKP has an incidence of
3–6% in bacterial corneal ulceration [9]. This
procedure has a definitive role in the manage-
ment of progressive microbial keratitis refrac-
tory to medical therapy and offers a cure rate up
to 100% in bacterial and fungal keratitis [10].
Methicillin-resistant S. aureus is a rare microor-
ganism that can cause an infectious keratitis
after ICRS implantation for keratoconus, an
acute and serious complication that can lead to
therapeutic keratoplasty to save the eye
integrity.

In conclusion, we recommend a strict fol-
low-up of patients with risk factors and ICRS
implantation for keratoconus to try to prevent
such a severe keratitis. Educating the patients
about avoidable risk factors and alarm symp-
toms may help to prevent and detect this severe
complication early.
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