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An outbreak of forty five cases of Pseudomonas aeruginosa acute endophthalmitis

after phacoemulsification

Surto de quarenta e cinco casos de endoftalmite aguda por Pseudomonas aeruginosa apds facoemulsificagio

Ricarpo Luz LeiTAo GUERRAL, BRuUNO DE PauLa FRrEiTAs?, CinTiA MARIA FELIX MEDRADO PARCERO?, OTACILIO DE OLIVEIRA MAIA JUNIOR!, ROBERTO LORENS MARBACK®

ABSTRACT

Purpose: To describe an outbreak of Pseudomonas aeruginosa endophthalmitis
post cataract surgery. Clinical findings, treatment and outcome are discussed.
Methods: Clinical charts review of forty-five patients treated for endophthalmitis
inatwo-day period.The patients underwent primary vitrectomy, anterior chamber
irrigation and intravitreous antibiotic injection. Cultures from vitreous and anterior
chamber samples were performed in all patients.

Results: Forty-five patients (twenty-three men and twenty-two women) were iden-
tified. The average age was 71.2 years (range, 56-83 years). The right eye (62%) was
affected more often than the left eye (38%). The median interval between surgery
and endophthalmitis onset was 5.5 days (range, 5-6 days). The visual acuity at the
diagnosis was better than 20/40 in one patient (2%), from 20/40 to 20/200 in one
patient (2%), from 20/400 to counting fingers in two patients (4%), hand movements
in eleven patients (24%), and light perception in thirty patients (68%). Pseudomo-
nas aeruginosa was the isolated agent in twenty-six vitreous samples and in three
anterior chamber samples. Overall, one patient (2%) achieved a final visual acuity
better than 20/40; eight patients (18%) achieved a final visual acuity from 20/40 to
20/200; six patients (13%) achieved a final visual acuity from 20/400 to counting
fingers; eleven patients (25%) achieved a final acuity of hand movements; thirteen
patients (29%) achieved a final acuity of light perception and six (13%) patients
had no light perception at the last examination. None of these eyes underwent
evisceration or enucleation in a three-month follow-up period.

Conclusion: Even with all the safety that cataract surgery has achieved, today,
endophthalmitis remains a risk and a fearful complication of this procedure. In the
present study, it was impossible to identify the source of the outbreak.

Keywords: Phacoemulsification/adverse effects; Endophthalmitis/etiology; Pseu-
domonas aeruginosa; Vitrectomy; Pseudomonas, infections; Equipment conta-
mination

RESUMO

Objetivo: Descrever surto de endoftalmite por Pseudomonas aeruginosa apds fa-
cectomia. Os achados clinicos, o tratamento e o resultado sdo discutidos.

Meétodos: Revisdo dos prontudrios de quarenta e cinco pacientes tratados para endof-
talmiteem um periodo de dois dias. Todos os pacientes foram tratados por vitrectomia
primdria, irrigacdo da camara anterior e inje¢do vitrea de antibioticos. Culturas do
vitreo e de amostras de camara anterior foram realizadas em todos os pacientes.

Resultados: Quarenta e cinco pacientes (23 homens e 22 mulheres) foram identifica-
dos. A idade média foi 71,2 anos (variacdo, 56-83 anos). O olho direito (62%) foi mais
afetado do que o esquerdo (38%). O intervalo médio entre a cirurgia e a apresenta¢do
da endoftalmite foi de 5,5 dias (intervalo de 5-6 dias). A acuidade visual no momento
do diagndstico foi melhor que 20/40 em um paciente (2%), de 20/40 a 20/200 em um
paciente (2%), de 20/400 para contar dedos em dois pacientes (4%), movimento de méo
em onze pacientes (24%), percep¢do de luz em trinta pacientes (68%). Pseudomonas
aeruginosafoioagenteisoladoem 26 amostras de vitreo eem trés amostras da camara
anterior. No geral, um paciente (2%) obteve acuidade visual final melhor que 20/40,
oito pacientes (18%) obtiveram acuidade visual final de 20/40 a 20/200, seis pacientes
(13%) obtiveram acuidade visual final de 20/400 para contar os dedos,; onze pacientes
(25%) obtiveram acuidade visual final de movimento de mao; treze pacientes (29%)
obtiveram acuidade visual final de percep¢do de luz e seis (13%) pacientes ndo havia
percepcdo luminosa no ultimo exame. Nenhum olho foi submetido a eviscera¢do ou
enucleagdo em trés meses de acompanhamento.

Concluséo: Mesmo com toda a sequran¢a da cirurgia de catarata nos dias atuais,
endoftalmite permanece um risco e uma complicagdo temivel deste procedimento.
No presente estudo nao foi possivel identificar a fonte do surto.

Descritores: Facoemulsificacdo/efeitos adversos; Endoftalmite/etiologia,; Pseu-
domonas aeruginosa; Vitrectomia, Infec¢bes por pseudomonas; Contaminagdo de
equipamentos

INTRODUCTION

Acute endophthalmitis is the most serious complication of ca-
taract surgery and intraocular lens implantation, with an incidence
of 0.07% to 0.12%"". Endophthalmitis occurring within 1 to 14 days
postoperatively is classified as acute. The most common cultured
organism is Staphylococcus epidermidis, accounting for 60% to 80%
of cases”. Gram-negative bacteria are responsible for 6% to 29%
of cases, however, the rapid progression of infection and their
virulence often result in a poor visual outcome despite prompt
treatment*,

The most common ocular infection caused by Pseudomonas ae-
ruginosa is contact lens-related keratitis, but it may also cause endo-
phthalmitis®. Outbreaks of postoperative P aeruginosa endophthal-
mitis have been described in the literature®'™. The association with
intrinsic contamination of ophthalmic solutions and contaminated
instruments or equipment has been reported®'?.

The purpose of this study is describing an outbreak of Pseudomo-
nas aeruginosa endophthalmitis after cataract surgery, which occur-
red at one ophthalmological center of Eunapdlis city, Bahia, Brazil.
Clinical findings, treatment and outcome are discussed.
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METHODS

A retrospective study based on medical records analysis of forty-
five patients with diagnosis of acute endophthalmitis after cataract
surgery performed in two consecutive days at one ophthalmological
center of Eunapdlis city, Bahia, Brazil, and treated at Sao Rafael Hos-
pital in a two consecutive day period. All patients underwent pha-
coemulsification and foldable single piece intraocular lens implanta-
tion in the capsular bag. Exclusion criteria were incomplete data or
less than a ninety day follow-up period. No patient was excluded from
the study. The cases occurred in September, 2009.

The study protocol was approved by the Institutional Ethics Re-
view Board of the Sao Rafael Hospital- Fundacao Monte Tabor (CAAE
- 00901112.5.0000.0048), and conducted by the Retina and Vitreous
Service of the same institution.

Three vitreoretinal specialists submitted all the patients to oph-
thalmologic examination. The same specialists collected the data.

Data reviewed included demographic information, affected eye,
pertinent systemic medical problems, interval between surgery and
onset, signs and symptoms, treatment performed and outcome of
visual acuity and eye preservation. The ophthalmologic examina-
tion at the ninetieth day after treatment was considered as the last
ophthalmological examination.

All patients were treated for endophthalmitis on the day of pre-
sentation. Anterior chamber irrigation, administration of intravitreous
antibiotics (vancomycin and ceftazidime) and primary vitrectomy
were performed in all the patients. Secondary vitrectomy (reopera-
tion) was performed in the cases with poor response to the treat-
ment. Perioperative images of different patients are shown in figure 1.

Figure 1. Perioperative images of different patients. A) Appearance
before the surgery. B) Mechanical removal of membrane from the an-
terior chamber. C) Mechanical removal of membrane from the posterior
chamber.D) Removal of opacities fromthe anterior vitreous and posterior
capsule. E) Vitrectomy in a mild case. F) Vitrectomy in a severe case.
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Vitreous and anterior-chamber fluid aspirates were collected in
the operating room using a sterile syringe prior to vitrectomy and
intravitreal antibiotic injection and were sent immediately to the
microbiology laboratory (at the same hospital) for analysis. A micro-
biologist inoculated the samples on blood agar, chocolate agar, Mac-
conkey agar and Sabouraud agar.

Following the protocol of the hospital, susceptibility to amikacin,
ampicillin, ampicillin sulbactam, aztreonam, cephalothin, cefepime,
cefotaxime, cefoxitin, ceftazidime, gentamicin, imipenem, merope-
nem, piperacillin-tazobactam and trimethoprim-sulfa were tested.

RESULTS

Forty-five patients (twenty-three men and twenty-two women)
presenting acute P. geruginosa endophthalmitis post phacoemulsifi-
cation were identified. The average age was 71.2 years (range, 56-83
years). The right eye (62%) was more often affected than the left
eye (38%). Associated systemic medical findings included arterial
hypertension (53%) and type 2 diabetes mellitus (11%). The median
interval between surgery and endophthalmitis onset was 5.5 days
(range, 5-6 days).

Visual acuity at diagnosis was better then 20/40 in one patient
(2%), from 20/40 to 20/200 in one patient (2%), from 20/400 to
counting fingers in two patients (4%), hand movements in eleven
patients (24%) and light perception in thirty patients (68%). The most
significant findings at the diagnosis were decreased visual acuity
(96%), pain (84%), hyperemia (73%), eyelid edema (42%), headache
(4%), foreign body sensation (4%) and fever (2%). Additional clinical
findings at the diagnosis were conjunctival hyperemia (100%), ante-
rior chamber inflammatory reaction (91%), hypopyon (82%), corneal
edema (76%), pupillary membrane (64%), chemosis (56%), vitreous in
anterior chamber (4%), conjunctival purulent secretion (4%), hyphe-
ma (2%) and shallow anterior chamber (2%) - table 1.

Cultures were positive for Pseudomonas in twenty-six patients
(57.8%), three (6.6%) anterior chamber samples and twenty-six
(57.8%) vitreous samples. Nineteen patients (42.2%) had negative
cultures. Antibiotic resistance test were similar in all cases, sensitive
to amikacin, aztreonam, cefepime, cefotaxime, ceftazidime, gentami-
cin, imipenem, meropenem, piperacillin-tazobactam and trimetho-

Table 1. The most significant findings at the diagnosis

Ocular finding Incidence (%)

Hyperemia 100
Decreased visual acuity 96
Anterior chamber reaction 91
Pain 84
Hypopyon 82
Corneal edema 76
Pupillary membrane 64
Chemosis 56
Eyelid edema 42
Vitreous in anterior chambre 4
Purulent secretion 4
Headache 4
Foreing body sensation 4
Fever 2
Hyphema 2
Shallow anterior chamber 2
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AN OUTBREAK OF FORTY FIVE CASES OF PSEUDOMONAS AERUGINOSA ACUTE ENDOPHTHALMITIS AFTER PHACOEMULSIFICATION

prim-sulfa, and resistant to ampicillin, ampicillin sulbactam, cefoxitin
and cephalothin.

One patient (2%) achieved a final visual acuity better than 20/40;
eight patients (18%) achieved a final visual acuity from 20/40 to
20/200; six patients (13%) achieved a final visual acuity from 20/400
to counting fingers; eleven patients (25%) achieved a final acuity of
hand movements; thirteen patients (29%) achieved a final acuity
of light perception and six patients (13%) were no light perception
at the last follow-up. Five patients were submitted to a secondary
vitrectomy. None of the studied eyes underwent evisceration or
enucleation in a three-month follow-up period. Best corrected visual
acuity before and after treatment is shown in figure 2.

DISCUSSION

The largest Pseudomonas endophthalmitis outbreak post ca-
taract surgery that we were able to find in the literature involved
twenty eyes of twenty patients in a six-week period"?. In the current
study we had forty-five eyes of forty-five patients (twenty-six culture
positive for Pseudomonas) in a two consecutive day period. Endo-
phthalmitis suspect cases cultures turn out to be positive in a range
of 24% to 85% according to different studies".

Pseudomonas aeruginosa is one of the most common Gram-
negative pathogens associated with nosocomial infections!'®. The
epidemics seem to be related to contaminated intraocular irrigating
solutions®’21214 " Pseudomonas was also identified in povidone-io-
dine solution™, at the fluid pathways of a phacoemulsifier®, water
of autoclave? and air-conditioning system®. Technics as high-re-
solution fluorescent amplified fragment length polymorphism
analysis can identify the source of the outbreak to help preventing
new ones''®. It was impossible to identify the source of the outbreak
because all the patients were referred from another hospital (500
miles away) and no cultures of the phacoemulsification fluids and
ophthalmic solutions were performed.

According to the Endophthalmitis Vitrectomy Study (EVS), the re-
commended treatment for endophthalmitis is primary vitrectomy
only for cases with light perception, any acuity better than this should
be submitted to intravitreous antibiotic injection after intraocular
fluid aspiration for culture?. Chen et al, suggests that vitrectomy
(primary or secondary) reduces the likelihood of evisceration”. In
the current study all the patients underwent primary vitrectomy, five
of them needed a secondary vitrectomy and no patient underwent
evisceration or enucleation in a three-month follow-up. The EVS pro-
tocol was not followed in this outbreak. The aggressive clinical aspect
at the diagnosis of endophthalmitis was crucial for the choice of the
treatment performed.

Generally the visual prognosis is poor despite of the treatment
with intravitreal antibiotics even in cases in which the isolates
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Figure 2. Best corrected visual acuity before and after treatment.
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were sensitive™. In a nine patient reported outcome, five of them
reached final acuity of no light perception and no patient reached
acuity better then 20/400“. In the EVS, four of the four hundred and
twenty patients had confirmed Pseudomonas endophthalmitis and,
three of these, had final acuity worse then 20/400%. In the current
study, nine patients had final acuity 20/200 or better, six patients
between 20/400 and counting fingers, eleven had hand movements,
thirteen had light perception and six no light perception. None of
these eyes underwent primary or secondary evisceration. Maybe the
better visual outcome in some of these cases could be attributed
to the treatment performed (primary vitrectomy, anterior chamber
irrigation and intravitreal antibiotics) in all patients at the diagnosis
despite the visual acuity.

The choice of antibiotics for injection at the first moment, prior
to culture results, aims to cover gram positive and gram negative
bacteria. The safety and effectiveness of vancomycin and ceftazidime
combined has been reported in experimental studies using mice and
confirmed in humans case series*'®. To treat ocular Pseudomonas in-
fection we must take into consideration the increasing prevalence of
antibiotic-resistant isolates. Reviewing the literature we have found
reports of resistance to various antibiotics as cefazolin, ampicillin,
cephalothin, neomycin, chloramphenicol, tetracycline, aminogly-
cosides, and fluoroquinolones™. In the current study, resistance
to ampicillin, ampicillin-sulbactam, cephalothin and cefoxitin was
observed. The other antibiotics tested (amikacin, aztreonam, cefepi-
me, cefotaxime, ceftazidime, gentamicin, imipenem, meropenem,
piperacillin-tazobactam and trimethoprim-sulfa) were effective on
the isolated strain of Pseudomonas.

CONCLUSION

Even with all the safety cataract surgery has achieved, today,
endophthalmitis remains a risk and a fearful complication of the
procedure. The proper cleaning and sterilization of surgical instru-
ments, surgical quality inputs, and correct prophylaxis are crucial to
prevention. In the present study, it was impossible to identify the
source of the outbreak.

Another fact that caught the attention of the authors was the
high level of preservation of the eyeball and some useful vision as
compared to the results of other case series found in literature. It
might have been due to the early treatment with primary vitrec-
tomy and subsequent intravitreal antibiotic injection at the time of
endophthalmitis diagnosis. Further study is needed to sustain this
hypothesis.
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