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Background: Postoperative endophthalmitis is a severe complication after intraocular surgery.
The aim of this pilot study was to investigate the safety of intracameral cefuroxime in combined
vitrectomy and phacoemulsification for cataract and various vitreoretinal disease.

Methods: The charts of 152 patients who underwent combined phacoemulsification, intraocular
lens implant and pars plana vitrectomy were reviewed. The final tamponade was chosen among
fluid, air, gas or silicone oil, based on the requirement of each single case. Patients were operated
on by four different surgeons. At the end of surgery, 1 mg/0.1 mL of intracameral cefuroxime
(Aprokam) was administered.

Results: The mean follow-up was 6.26£7.78 months (range 1-12). No retinal complication,
such as retinal infarction or hemorrhages were observed. No acute macular serous detachment
and no new intraretinal cysts were noted, in those patients who received optical coherence
tomography within the fifth day after surgery. No endophthalmitis was recorded.
Conclusion: Intracameral cefuroxime, at the end of combined phacoemulsification and pars
plana vitrectomy, is safe as it has no toxicity on the retina and maybe could be considered
effective in endophthalmitis prevention. Due to the relatively small number of patients, further
studies are advisable.

Summary statement: The standard dose of intracameral cefuroxime at the end of combined
phacoemulsification and pars plana vitrectomy has no toxic effects on the retina. This paper/The
abstract of this paper was presented at the European Vitreo Retinal Society Conference 2017 as
a conference talk with interim findings. The poster’s abstract was not published.
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Introduction

Postoperative endophthalmitis (POE) is a serious complication of intraocular surgery.
It may lead to functional and even anatomical failure of the eye. POE could not be
eradicated, but the incidence could be reduced by using povidone-iodine antisepsis
preoperatively.!

In a large prospective randomized clinical trial, the European Society of Cataract
and Refractive Surgery (ESCRS) demonstrated that the use of intracameral cefuroxime
1 mg/0.1 mL, at the end of cataract phacoemulsification, reduces by 5-fold the incidence
of POE compared to topical antibiotics and no intracameral cefuroxime.? Despite these
exciting results, intracameral cefuroxime is not used everywhere in Europe and in
US, mostly because of some concerns about costs and dilution errors that could lead
to severe retinal complications, such as hemorrhagic retinal infarction.’ One case of
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acute toxic serous macular detachment with cystoid macular
edema was reported using intracameral cefuroxime and one
after subconjunctival cefuroxime at correct concentration.*?
Vitreoretinal surgery, as well, could lead to POE, and to our
knowledge there are no reports about the use of intracameral
cefuroxime in vitreoretinal surgery. The aim of this paper
was to investigate the safety of the intracameral injection
of cefuroxime 0.1 mg/mL at the end of combined cataract
phacoemulsification and vitrectomy.

Methods

The charts of 152 consecutive patients were analyzed. Five
minutes before surgery, periocular skin was disinfected with
povidone-iodine 10%, and drops of povidone-iodine 5% were
instilled in the conjunctiva for 3 minutes. All the patients
underwent uneventful cataract surgery and 23 g pars plana
vitrectomy (23gPPV) for various vitreoretinal diseases by
four different surgeons at Istituto Clinico Sant’Anna, GSD,
Brescia, Italy. The final tamponade was chosen among fluid,
air, gas or silicone oil, based on the requirement of each
single case.

Intracameral cefuroxime (Aprokam, Laboratoires Thea)
at concentration of 1 mg/0.1 mL was injected at the end of
combined surgery through the clear cornea incision, after the
tamponade injection and trocar removal.

Eyes were checked with a complete ophthalmological
examination at postoperative day 1 and at postoperative
day 7. Optical coherence tomography (OCT), fundus auto-
fluorescence (FAF) and fluorescein angiography (FA) were
performed if demanded by clinical features.

IRB of Sant’Anna Clinical Institute, Brescia, Italy,
approved this study. Patient consent to review their medical
records was not required by the IRB, and patients’ data
confidentiality were covered.

Results

The mean follow-up was 6.26+7.78 months (range 1-12).
Combined surgery was performed by four surgeons: BP
operated on 72 eyes, GB 40 on eyes, SP 32 on eyes and DC
on eight eyes. The most common retinal pathology for com-
bined surgery was epiretinal membrane (ERM), in 52 eyes.
Thirty-six eyes underwent combined surgery for macular
hole (MH), 20 for regmathogenous retinal detachment,
16 for vitreous hemorrhage (VH), eight for central retinal
vein occlusion (CRVO) sequelae, four for recurrent RRD, six
for metallic intraocular foreign body (IOFB), six for diabetic
macular edema (DME) and four for vitreous floaters. After
uneventful cataract phacoemulsification with intraocular

lens implant in the bag, 23gPPV was performed to treat the
vitreoretinal pathology. At the end of surgery, air was used
as tamponade in 80 eyes, SF6 mixture (20% concentration) in
56 eyes, standard silicon oil (SSO) in eight eyes, heavy silicon
oil (HSO) in four eyes and balanced salt solution (BSS) in
four eyes. No endophthalmitis were reported. We found no
evidence of retinal hemorrhages or retinal infarction during
follow-up visits during ophthalmoscopic examination.
Forty-eight eyes (32%) received OCT examination within
postoperative day, excluding signs of new acute serous
macular detachment or new intraretinal fluid.

Discussion

Preventing endophthalmitis is a constant goal for every
ophthalmic surgeon. The use of preoperative povidone-
iodine antisepsis is proven to reduce significantly the rate of
bacterial endophthalmitis.! The role of preoperative topical
antibiotics is still controversial. The ESCRS performed a
large prospective randomized clinical trial and reported that
the intracameral use of 1 mg/0.1 mL cefuroxime at the end of
phacoemulsification reduced the incidence of postoperative
endophthalmitis by approximately 5-fold.? However, POE is
not an inconvenience that could occur only after cataract sur-
gery, but also after every type of intraocular procedure. POE is
reported even after pars plana vitrectomy with incidence that
ranges from 0.018% to 1.53% in several series.® The incidence
of post vitrectomy endophthalmitis does not depend on the
gauge used, and it could end with very poor visual acuity.®’
Due to these data, prevention of post vitrectomy endophthal-
mitis was attempted by using subconjunctival antibiotics at
the end of surgery.® Two authors reported serious retinal com-
plications after subconjunctival injection of gentamicin at the
end of 25gPPV with sutureless sclerotomies.®!° In both cases,
the patient had a permanent severe visual loss due to macular
infarction secondary to aminoglycoside toxicity. The authors
speculate that the antibiotic might enter the eye through the
unsutured sclerotomies, due to an early postoperative hypot-
ony. One eye was tamponaded with an SF6 mixture, and this
could lead to high antibiotic concentration that exacerbates the
toxic effect, due to the non-dilution of the drug.'® The retinal
toxicity of aminoglycoside has been well known for more than
20 years, especially in vitrectomized eyes.!'!3 Beta-lactams
antibiotics as well showed signs of retinal toxicity, since they
have a posterior route of clearance from the eye.!* Intracam-
eral cefuroxime caused retinal hemorrhage and infarction
that resulted in very poor visual acuity in four patients in one
published series,’ because of an inadvertent overdose of drug
administered after uneventful cataract surgery. Two papers
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reported retinal toxicity from the use of a standard dose of
cefuroxime, administered intracameral or subconjunctival,
after uncomplicated cataract surgery.** The authors described
an acute macular detachment with intraretinal fluid which
appeared at day 1-2 postoperatively and disappeared sponta-
neously at day 6—7. A toxic mechanism was speculated from
the author who administered an intracameral standard dose
of cefuroxime, because of the absence of leakage at FA and
indocyanine green angiography (ICGA) that excluded the
hematoretinal barriers disruption. Electroretinogram (ERG)
was performed in one study and showed that the cefuroxime
toxicity affected the entire retina.* Recovery was spontane-
ous and fast, as the normal appearance of the macula was
restored within 7 days. The intravitreal diffusion of an intra-
cameral drug is determined by several factors: lens status,'
physicochemistry properties (molecular weight, ionic charge,
liposolubility and solubility of the drug in his diluent), con-
centration gradient from the anterior chamber to the posterior
segment, status of the vitreous (age, myopic refraction and
surgical history) and on intraocular inflammation.!*"'® The
intravitreal diffusion and concentration of a drug are difficult
to predict, especially in vitrectomized eyes and when the
vitreous chamber is filled with gas or silicon oil. Both those
agents lead to a higher concentration of the cefuroxime in the
vitreous cavity, due to an absence of the possibility of dilu-
tion and to a compartmentalization of the drug. In our study,
we found no evidence of retinal hemorrhage or infarction,
which was the worst complication expected because of the
higher concentration of cefuroxime in the vitreous chamber
in those eyes tamponated with air, SF6 mixture and silicon
oil. Many studies that assay intracameral cefuroxime safety
in cataract surgery are based on OCT findings from week 4
to week 12 postoperatively,'*?° but we know that a very early
toxicity could occur in the first postoperative days, with a
spontaneous resolution with no sequelae within 7 days. We
performed OCT in 48 eyes (32%) within day 5 postoperative,
and we found no evidence of new macular detachment or
intraretinal, referable to already described cefuroxime toxic-
ity. This is the first study, to our knowledge, that investigates
the safety of a standard dose of intracameral cefuroxime at
the end of combined phacoemulsification and small gauge
pars plana vitrectomy. Our study has several limitations.
The retrospective nature and the small number of patients
do not allow us to comment on the efficacy of intracameral
cefuroxime in preventing POE prevention. Also, we have to
underline again that the purpose of the study was to investigate
primarily the safety of intracameral cefuroxime in combined
vitrectomy and phacoemulsification for cataract and various

vitreoretinal disease, as there is no paper about this topic.
Moreover, it could be a useful pilot study to exclude retinal
cefuroxime toxicity which is the major concern in POE
prevention, when combined surgery for cataract and various
vitreoretinal disease is performed.
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