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Postoperative endophthalmitis is a rare but potentially devastating
condition. We investigated an outbreak of 8 cases of endophthalmitis
in patients who underwent phakectomy performed by a single sur-
geon from January through September 2004. The outbreak was
traced to damaged surgical blades, and it highlights the importance
of the quality of the surgical wound.
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Cataract extraction is one of the most commonly performed
operations in the developed world. Although rare, endo-
phthalmitis remains a much feared and devastating compli-
cation of this surgery."” From January through June 2004, five
patients operated on by surgeon A at the ophthalmology clinic
of the University of Geneva Hospitals presented with post-
operative endophthalmitis. An outbreak investigation was im-
mediately initiated, during which 3 additional cases occurred.
The outbreak consisted, therefore, of 8 infections that occurred
after phakectomy performed by surgeon A. We report the out-
break investigation and the control measures implemented.

METHODS

We initiated prospective surveillance for endophthalmitis. We
defined a case patient as any patient who underwent phak-
ectomy by surgeon A in 2004 and presented with blurred
vision, pain, conjunctival injection, and hypopion. Tapping
of the anterior chamber of the eye was systematically per-
formed, but microbiological confirmation of the infection was
not a mandatory criterion. Risk factors for infection were
investigated by a matched case-control (1 : 5) study. A control
patient was a patient who underwent phakectomy in 2004
performed by surgeon A and who did not develop any in-
fection. Control patients were individually matched according
to the day of surgery and their position in the operative
program for that day. Data collected included age, sex, eye
operated on, preoperative preparation, type of anesthesia, co-
morbidities, perioperative complications, duration of surgery,
brand of ocular lens used, presence of stitches, perioperative
and postoperative antibiotic therapy administered, instru-
ment set used, and staff involved in the surgery. The risk of
infection (with 95% confidence intervals [Cls]) was com-
puted as the number of infections per 100 surgeries and com-

pared using exact significance tests. Risk factors for infection
were investigated through conditional logistic regression by
comparison of exposures among infected patients and non-
infected patients. We report odds ratios and 95% Cls based
on robust standard errors.

Finally, we reviewed procedures (including surgical and
sterilization procedures), assessed the ventilation system, cul-
tured several environmental samples, and cultured specimens
of various drugs and fluids used perioperatively (aqueous
chlorhexidine, povidone-iodine, cocaine eye drops, and ar-
tificial aqueous humor).

RESULTS

Eight patients operated on by surgeon A developed postop-
erative endophthalmitis after phakectomy during the period
January through September 2004. The overall risk of infection
after phakectomy was 0.1% (95% CI, 0.0%-0.6%) in 2003
and 1.2% (95% CI, 0.5%-2.2%) in 2004 (January through
September) (P = .005). The risk of infection after phakec-
tomy for surgeon A alone was 0% in 2003, and 3.2% (95%
Cl, 1.4%-6.2%) in 2004 (January to September) (P < .001).
Case summaries are shown in Table 1. All infections occurred
within 1 week after surgery. Only 1 patient had diabetes, and
no patients had conjunctivitis or blepharitis before surgery.
Preoperative eye preparation with chlorhexidine was per-
formed for 3 patients. All interventions were performed in
the same operating room. Surgeon A placed the same brand
of ocular lens in 7 of 8 patients. The corneal tunnel was not
stitched in any patient. No perioperative complication oc-
curred in any case, and there was no loss of vitreous humor
at the time of surgery. All infected patients received systemic
therapy with ofloxacin and intravitreal therapy with vanco-
mycin and ceftazidime, and all underwent vitrectomy 48
hours later. The clinical course was good: the final visual
acuity of all patients was 20/25 or higher.

Surgeon A routinely performed approximately 10 phak-
ectomies per week, on Mondays and Fridays. Preoperative
eye preparation was performed with 5% povidone-iodine or,
in case of allergy to iodine, with chlorhexidine. All operations
were performed with clear corneal-cataract surgical tech-
niques and topical anesthesia. A 3-plane corneal tunnel in-
cision was made with diamond blades. Phakoemulsification
was performed through a 2.8-mm temporal clear corneal in-
cision that was enlarged to 4 mm for intraocular lens inser-
tion. At the end of surgery, a pad was placed over the eye.
Patients did not receive antibiotics preoperatively or intra-
operatively, but all patients were given tobramycin-dexame-
thasone eye drops postoperatively for 2 weeks. Surgeon A did
not modify his surgical technique in any way. However, his
technique differed from that of the other surgeons in the
following ways: (1) he used diamond blades to make the clear
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TaBLE. Characteristics of Surgery and Patients Who Presented With Endophthalmitis After Cataract Surgery, January Through September,
2004

Age in Position Phakectomy

years, ASA Date of in surgical Instrument  instrument  Duration of Microorganism
Patient  sex  score surgery program  Outpatient nurse set number  surgery, min identified
1 87, F 3 Mon, Jan 19 1 No A 10 25 None
2 70, M 3 Mon, May 10 1 Yes C 4 15 None
3 78, F 2 Fri, May 21 3 No D 6 15 None
4 75, F 1 Mon, June 14 6 Yes B 6 15 None
5 82, M 2 Mon, June 14 4 Yes B 3 15 None
6 93, M 2 Mon, Jul 5 1 Yes C 11 30 None
7 83, F 2 Fri, Aug 26 5 No E 1 15 Streptococcus species®
8 84, F 1 Fri, Sep 3 2 Yes F 12 20 S. epidermidis®
NOTE. ASA score, American Society of Anesthesiology physical status score; S. epidermidis, Staphylococcus epidermidis.

* Identified by polymerase chain reaction.

corneal tunnel and did not suture it, (2) he used a phako-
chopper, (3) he used a tip polisher, (4) he used a specific
brand of lens, and (5) he did not administer postoperative
antibiotic therapy.

Infected patients were older and tended to have fewer co-
morbidities than did noninfected patients; preoperative prep-
aration with chlorhexidine was performed more frequently
for infected patients, although the difference was not statis-
tically significant. There was no difference in duration of
surgery, brand of lens used, presence of stitches, use of topical
medication, preoperative preparation, and contact with op-
erating room staff.

Reprocessing and sterilization of the surgical instruments
was transferred from the ophthalmology clinic to the central
sterilization department in April 2004. Instruments were de-
contaminated in the ophthalmology clinic and sent to the
central sterilization unit to be cleaned, reprocessed, and ster-
ilized. Retractable diamond blades were sent, opened, to the
central sterilization unit and mechanically cleaned with a
brush if macroscopically soiled, although these practices were
forbidden by protocols. We traced the instrument sets used
for patients who became infected and checked the autoclave
cycles; all parameters were correct. The Figure shows a used
and a new diamond blade. Indeed, we found that all used
blades were damaged to the same extent. Environmental in-
vestigations and cultures of instruments and fluids all yielded
no pathogens.

The outbreak stopped after surgeon A started to use dis-
posable blades, to systematically suture the wound, and to
use topical antibiotics. No new cases occurred after more than
1,000 phakectomies performed by surgeon A.

DISCUSSION

Endophthalmitis after eye surgery is a potentially devastating
condition.” Because its incidence is low, the study of risk
factors for infection and the effect of preventive measures is
difficult.*® Qutbreaks of postoperative endophthalmitis have
been traced to contaminated instruments,*” contaminated
fluids or lenses,*” contamination of the air resulting from

construction work," contamination of the ventilation sys-
tem," and perioperative eye preparation.'’

Our investigation suggested that there was a problem with
the surgical wound. The hypothesis was that the care of sur-
gical instruments was suboptimal after the change in the ster-
ilization process at the hospital, resulting in damage to the
diamond blades. This led to a ragged corneal incision, facil-
itating leakage through the tunnel and penetration of micro-
organisms. Although we were unable to prove this hypothesis
without ambiguity, several elements tend to support it: the
biological plausibility, the failure to identify other causes de-

FIGURE. A, The used diamond blade that belonged to instrument
set 6. B, An unused, new diamond blade.
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spite extensive environmental investigations, the absence of
proven contamination of any fluids or instruments, the cor-
rect functioning of sterilization, and the negative findings of
the case-control study. Most importantly, no new cases oc-
curred after the use of the damaged blades was stopped and
systematic suturing of the wound was initiated, along with
administration a topical antibiotic immediately after com-
pletion of surgery. We cannot state which of these 3 inter-
ventions contributed most to reduce the risk of infection,
because they were implemented simultaneously. Of note, all
3 measures targeted the surgical wound. However, neither the
systematic suturing nor the postoperative use of the antibiotic
could be claimed per se to have halted the outbreak, because
these measures were not implemented before the outbreak.

The clinical course was good in all patients because treat-
ment was initiated quickly, was aggressive, and included vit-
rectomy. This evolution (early-onset infection and favorable
clinical course) is compatible with infection with coagulase-
negative staphylococci, the microorganism most frequently
involved in endophthalmitis.” No microorganisms were iden-
tified by culture, possibly because only fluid from the anterior
chamber was cultured.’ Because vitrectomy was performed
only as a second step, vitreous fluid cultures were not per-
formed, since patients had already received systemic and in-
traocular antibiotic therapy.

In summary, this study highlights the need to pay particular
attention to clear corneal incision design, construction, and
sealing, to minimize infection risk. In addition, it raises the
question of the risk related to the cleaning and reprocessing
of fragile microsurgical instruments, as well as the potential
benefit of using disposable instruments, especially at a time
of concern about prion diseases.
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