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Abstract

We report an outbreak of endophthalmitis following cataract extraction or secondary
intraocular lens (IOL) implantation in a 400-bed general hospital in northern Thailand. From
December 1997 to September 1998, of 329 patients who had undergone cataract extraction or
secondary IOL implantation in the hospital, 31 (9.4%) developed postoperative endophthalmitis.
The interval between the operation and the clinical diagnosis of endophthalmitis ranged from 5 to
74 days with a median of 15 days. Of the 31 cases of endophthalmitis, 18 occurred in phacoemul-
sification (PE) with IOL, 11 in extracapsular cataract extraction (ECCE) with IOL, and 2 in
secondary IOL implantation. Patients who had undergone PE with IOL had a significantly higher
rate (12.4%) than those of ECCE with IOL (6.3%). The infection rates also increased with the
order of the operations within each operation period (morning or afternoon); later operations
were at higher risk. Our findings detected defects in sterilization for the surgeries including
possible inadequacy in the autoclave sterilization of surgical instruments, insufficient exposure
time with 2 per cent activated glutaraldehyde solution (about 15-30 minutes) for sterilizing some
surgical instruments, and the use of multiple-dose intraocular irrigating solution. This outbreak of
endophthalmitis emphasizes the necessity to monitor regularly the practice of sterilization/
disinfection in hospitals for prevention and control of nosocomial infections.
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The reported incidence of endophthalmitis
after intraocular surgery has been reduced from
about 10 per cent in the late 1800s to usually less
than 0.5 per cent after 1950(1-5). Advances in
asepsis, microsurgical techniques, and the use of
antibiotics have played important roles in reducing
the incidence. Despite the very low incidence in
recent years, outbreaks of disease have been reported
(6-13). The sources of infection in these outbreaks
usually are contaminated products used in surgery,
such as saline, lens, lens solution, or viscoelastic
material(6-13), This report describes an outbreak of
postoperative endophthalmitis related to defects in
sterilization for intraocular surgical procedures.

MATERIAL AND METHOD

In late October 1998, the authors were
asked to investigate an unusually high incidence of
endophthalmitis following cataract extraction with
or without intraocular lens (IOL) implantation in a
400-bed general hospital in northern Thailand. An
epidemiologic investigation was carried out to
determine risk factors and the possible source of
infection.

A newly trained ophthalmologist began
eye operations, mostly cataract extraction with IOL,
in August 1997. The first case of postoperative endo-
phthalmitis had cataract extraction in December
1997. Medical records of all patients who had under-
gone intraocular surgery from December 1997 to
September 1998 were reviewed. Nosocomial end-
ophthalmitis was defined according to the CDC defi-
nition for nosocomial eye infections(14). Informa-
tion on cases of endophthalmitis referred to another
institution was also collected to assess the outcome
of treatment. Trauma-associated endophthalmitis
was excluded from the study.

All the eye operations in this hospital were
performed by one health team consisting of the
ophthalmologist and 3 nurses in one operating room.
Patients undergoing cataract extraction with or
without IOL implantation usually received the same
preparation and medications before, during, and
after the operation. Samples of various medications
and solutions utilized in the surgeries and supposed
to be sterile were screened for the presence of micro-
organisms on 2 November 1998. Other subjects and
materials (scrub solutions, surgical instruments,
dressings, etc.) related to the surgeries were also
sampled for culture.
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Chi-square test and Fisher’s exact test
were used for statistical analysis.

RESULTS

From December 1997 to September 1998,
a total of 375 intraocular surgeries, of which 329
(87.7%) were cataract extractions with IOL
implants or secondary IOL implants, were per-
formed in the hospital. Thirty-one cases (9.4%)
developed postoperative endophthalmitis. The
interval between the operation and the clinical diag-
nosis of endophthalmitis ranged from 5 to 74 days
with a median of 15 days. Intraocular specimens
were taken from 9 cases of endophthalmitis for
gram-staining and from 11 cases for both gram-stain-
ing and culture. Gram stain was positive in 10 cases
(8 with gram-negative rods and 2 with gram-posi-
tive cocci) but culture results were all negative on
aerobic media. Unfortunately, cultures for anaerobic
organisms and fungi were not performed due to lack
of laboratory resources.

Of the 31 cases of postoperative endoph-
thalmitis, 18 occurred in phacoemulsification (PE)
with IOL, 11 in extracapsular cataract extraction
(ECCE) with IOL, and 2 in secondary IOL implanta-
tion. The first case had PE with IOL done on 18
December 1997. Subsequent cases were during
February and August 1998, with peak incidence in
April and August 1998 (Table 1).

The infection rates varied with surgical
procedures. Patients who had undergone PE with
IOL had a significantly higher rate (12.4%) than
those of ECCE with IOL (6.3%) (Table 2). Of the
8 patients who had secondary IOL implantation, 2

Table 1. Incidence of postoperative endophthalmitis
by menths.

Year/months No. eyes operated  No. infected Rate (%)

1997 December 49 1 20

1998 January 33 0 0.0
February 36 2 5.6
March 38 2 53
April 41 8 19.5
May 21 1 4.8
June 35 4 11.4
July 22 4 18.2
August 45 9 20.0
September 9 0 0.0

Total 329 31 94
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Table 2. Incidence of postoperative endophthalmitis, by type of surgery and order of operations within
each operation period (morning or afternoon).
Type/order No. eyes operated No. infected Rate (%) p-value
Total 329 31 9.4
Type of surgery
ECCE with IOL 176 Il 6.3
PE with IOL 145 18 124 0.05
Secondary IOL implantation 8 2 25.0
Order of operation
18t 163 11 6.7
2nd 110 11 10.0 0.12
3rd 55 8 14.5
4th 1 1 100.0

ECCE = Extracapsular cataract extraction, PE = Phacoemulsification, IOL = Intraocular lens

(25.0%) developed postoperative infection. The
infection rates also increased with the order of the
operations within each operation period (morning or
afternoon); later operations were at higher risk, but
this difference was not statistically significant.
There was no association between the types of sur-
gical procedures and the order of the operations.
Infection was not associated with any of the other
study variables including the patients’s age, sex,
presence of diabetes mellitus or hypertension, type
of IOL, intraoperative complications, medications
used preoperatively, intraoperatively and postopera-
tively (before diagnosis of endophthalmitis), and
among different scrub nurses.

The hospital had 2 surgical sets for all cata-
ract extractions, including ECCE, PE, and secondary
IOL implantation (cataract set), but one lacked a pair
of surgical instruments used for lens removal. The
complete set was used for the first surgical case in
each operation period (morning or afternoon). There
were also 2 sets for additional PE procedures (PE
set). Thus, patients undergoing PE were exposed to
both cataract and PE sets, whereas, those of ECCE
or secondary IOL implantation were exposed to
only the cataract set. These sets were alternately
sterilized by steam under pressure (autoclave sterili-
zation) for use between patients, whereas, the pair
of instruments used for lens removal were treated
with 2 per cent activated glutaraldehyde solution
(use life 28 days) for subsequent use within each
operation period. The chemical was also used as a
sterilizing agent for the PE knife. The exposure
time with the chemical usually ranged from 15 to 30
minutes according to the available time between

cases but not recorded. The duration of operative
procedures was generally shorter for PE than for
ECCE. A 500 ml bottle of balanced salt solution
was used for intraocular irrigation in patients
throughout the morning and a new one for the
afternoon operations.

In early July 1998, the autoclave in the
Department of Ophthalmology was out of order.
Sterilization was done in the Department of Den-
tistry between July and August 1998, and since then,
by the hospital central supply. The efficacy of auto-
clave sterilization during the epidemic could not be
determined since microbiological monitoring was
not carried out during this process. Insufficient steri-
lization by autoclaving in the Department of Den-
tistry was detected later by a positive spore test in
November 1998 but the test was negative in the hos-
pital central supply. However, we were unable to
examine the autoclave in the Department of Ophthal-
mology due to machine breakdown. Samples (or
swabs) of medications, solutions, and materials
involved in the surgery were culture-negative on 2
November 1998.

Combination of cefazolin and gentamicin
(or amikacin) were commonly used for treatment of
the cases. Three cases underwent vitrectomy. Of
the 31 infected eyes, 14 (45.2%) resulted in a final
vision of 20/20-20/40, 10 (32.3%) with 20/50-20/
100 vision, and the remaining seven (22.6%) with
20/200 or less. The following control measures were
undertaken: 1) Purchasing additional surgical instru-
ments and sets, 2) Regular microbiological moni-
toring of autoclave sterilization, 3) Single use of
intraocular irrigating solution, and 4) Sterilization
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by steam under pressure rather than with the chemi-
cal when feasible. No additional cases of postopera-
tive endophthalmitis were detected by intensive
disease surveillance during the following 3 months.

DISCUSSION

The etiologic agents causing endophthal-
mitis in this outbreak could not be identified pre-
cisely since attempts of microbiological culture
failed. Gram stain findings from intraocular samples
are sometimes unreliable and do not correspond to
culture results(13), But the findings suggest that
different organisms were involved among the cases.
The possibility of anaerobic organisms responsible
for infection, particularly in some cases with delayed
onset of endophthalmitis, could not be excluded as
cultures on anaerobic media were not performed in
this outbreak.

Defects in sterilization for the surgeries
could be an important contributory factor of post-
operative endophthalmitis in this outbreak. These
included defective autoclaving of surgical instru-
ments, insufficient exposure time with 2 per cent
activated glutaraldehyde solution (about 15-30
minutes) for sterilizing some surgical instruments
(15,16), and the repeated use of intraocular irrigating
solution. These causes were similar in another
regional hospital in northern Thailand(17). In our
study, patients undergoing PE had a higher inci-
dence of endophthalmitis than ECCE. Insufficient
sterilization by the use of the chemical could
account partly for the difference in the infection
rates between these two groups. The patients under-
going PE were exposed to more surgical instruments
treated with the chemical than those of ECCE. The
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shorter operating time for PE, thus shorter time
between cases as compared with ECCE, might
reduce the contact time of the instruments with the
chemical during sterilization. The use of multiple-
dose intraocular irrigating solution might increase
the risk of infection among the subsequent surgical
cases, compared to the first case within each opera-
tion period. This outbreak emphasizes the necessity
to monitor regularly the practice of sterilization/dis-
infection in the hospital for prevention and control
of nosocomial infections.

The incidence of endophthalmitis after
secondary IOL implantation is generally higher
than after cataract extraction, probably related to
greater manipulation(2.5.18). However, the number
of secondary IOL implantations in our study was
too few to substantiate this finding.

Glutaraldehyde solution has been widely
used in Thailand for sterilizing surgical instruments
between cases. The contact time of the instruments
with this chemical during this outbreak was not
adequate for sterilization.

Postoperative endophthalmitis is a very
serious complication of intraocular surgery. The inci-
dence of this disease in many developing countries,
including Thailand, is unknown. This report under-
scores the need for better surveillance of this con-
dition to provide early detection and prompt inter-
vention of outbreaks.
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