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Anterior chamber aspirate cultures in small
incision cataract surgery

T D Manners, D K Chitkara, P J Marsh, M G Stoddart

Abstract
Background-Anterior chamber aspirates
on completion of extracapsular cataract
surgery contain significant numbers of
organisms, particularly coagulase nega-
tive staphylococci, an important cause of
endophthalmitis.
Methods-Culture rates were compared
in 50 patients after phacoemulsification
surgery, which allows the possible benefits
of a small, self sealing wound and main-
tenance of positive intraocular pressure,
with a similar number of extracapsular
cases.
Results-A culture positive rate of 20%
and 24% respectively was found, an
insignificant difference.
Conclusion-Small incision surgery has
no proved advantage over extracapsular
surgery in terms of reducing the intra-
operative bacterial inoculum. The signifi-
cance of this result in terms of causation
ofendophthalmitis is discussed.
(Br_J Ophthalmol 1995; 79: 878-880)

Recent studies by this and other groups have
confirmed that the anterior chambers of eyes
following extracapsular cataract surgery are
frequently contaminated by small numbers of
bacteria.1-3 Contamination rates of 29-43%
have been reported. This group found a rate of
24% in two groups of 40 patients, and that
preoperative topical antibiotics (norfloxacin,
MSD) had no effect on culture rates. The
organisms found are in small numbers (10-40
colony forming units/ml), and are most com-
monly skin commensals, especially coagulase
negative staphylococci. These organisms are a
leading cause of endophthalmitis. It has been
assumed that one route of entry is from fluid
circulating in the conjunctival sac at the time of
surgery, but although both povidone-iodine4 5
and topical antibiotics6 are effective in reduc-
ing skin commensals (as shown by conjunctival
swabs), efforts to sterilise the conjunctival sac
preoperatively are only one approach to the
problem, and according to our previous work
may not be reducing intraocular contamina-
tion.

Phacoemulsification allows a smaller
wound, and is usually combined with a scleral
tunnel which has a degree of self sealing prop-
erties. The eye is, therefore, less accessible to
contamination from any external source, be it
conjunctiva, lashes, or air. Studies of intra-
operative pressure changes do suggest that
positive intraocular pressure is easier to
maintain with this type of wound,7 and this,
together with the small wound, should

minimise influx of conjunctival fluid from the
wound margins.

This study has been designed to examine the
contamination of anterior chambers of eyes at
the completion of phacoemulsification cataract
surgery, and to compare this with previous
observations from extracapsular surgery.

Materials and methods
Fifty patients undergoing routine phacoemul-
sification cataract surgery were recruited into
this prospective study. Written consent for
aqueous samples to be taken was obtained.
Exclusion criteria included: (a) history or
evidence of previous surgery or penetrating
injury to the eye; (b) local or systemic infection
at the time of surgery; (c) perioperative compli-
cations such as posterior capsule rupture or
conversion to extracapsular surgery.
No preoperative drops other than preserva-

tive free cyclopentolate 1% and phenylephrine
10% were used. In theatre, aseptic preparation
consisted of scrubbing the eyelids, nose, cheek,
eyebrow, and forehead with povidone-iodine
7*5% in concentric circles outwards from the
eyelids. The same solution was dropped into
the conjunctival fornices and not rinsed. The
patient's face was draped with sterile cloths
and excess iodine wiped clear. Clear adhesive
Steridrape was applied. In all respects up to
this point the preparation was identical to
our earlier study on extracapsular surgery.
Phacoemulsification was performed by two
surgeons using the same technique. A 3-2 mm
scleral tunnel and separate paracentesis func-
tioned as entry sites, and fluids used were
sterile balanced salt with adrenaline 1:100 000
and sodium hyaluronate. A 5-5 mm one piece
PMMA lens was implanted after enlarging the
wound and irrigating the lens with balanced
salt. All viscoelastic was removed. Following
anterior chamber reformation, two sutures
closed the scleral tunnel, and 0 1-0-2 ml of
fluid was removed from the anterior chamber
with a sterile 27 gauge cannula via the
paracentesis. Further reformation was then
followed by subconjunctival cefuroxime
injected into the superior bulbar area. The
aspirate was sealed and taken within 3 hours to
the microbiology laboratory. Single drops of
approximately 0-025 ml were distributed
directly from the syringe to chocolate blood
agar (CBA) (5% carbon dioxide, 37°C),
Todd-Hewitt broth (37°C), blood agar (ABA)
(anaerobic, 37°C) and malt extract agar
(MEA, Oxoid, UK) (air, 30'C) in sequence
and looped out. If insufficient specimen
remained to permit inoculation of the latter
two media an equivalent volume of broth was
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Table I Details ofpositive cultures

Patient No of
No Organism Medium colonies

2 Coag negative staphylococcus CBA 6
5 Coag negative staphylococcus CBA 1
11 Micrococcus CBA 1
20 Coag negative staphylococcus CBA 1
22 Coag negative staphylococcus MEA 1
29 Diphtheroid Broth -

33 Diphtheroid Broth -

37t Diphtheroid ABA 1
39*t Gram positive coccus ABA 1
45* Gram negative diplococcus CBA 1

*Lost on subculture. tBroth inoculated medium.
CBA=chocolate blood agar; MEA=malt extract agar;
ABA=blood agar.

drawn into the syringe, agitated and
distributed. The broth was subcultured at 24
hours to CBA (5% carbon dioxide, 37°C). All
cultures were incubated for 5 days and
examined regularly for growth. Organisms
were identified by standard microbiological
methods.

Results
Fifty eyes were sampled and aspirate volume
averaged 0.1 ml. Approximately 25% of
specimens required use ofbroth to permit inoc-
ulation of the blood agar and MEA. Bacterial
growth was found in 10 specimens, a contami-
nation rate of 20%. Coagulase negative
staphylococci were the commonest organisms
(four out of 10), the remainder comprising
micrococci, diphtheroids, and two not fully
identified. No specimen gave growth with more
than one medium. Details are given in Table 1.

Discussion
This study provides further evidence that the
anterior chambers of patients undergoing
cataract surgery are often contaminated at the
end of the procedure by small numbers of
organisms, and that these organisms are

commonly skin commensals. It is recognised
that contamination may occur during the
process of obtaining and culturing samples.
The figures obtained therefore represent upper
limits which can only be refined by more

extensive studies.
As in previous studies, none of our patients

developed any complications that could be
related to these organisms, which probably
stems from their low virulence and/or clear-
ance of the organism from the anterior
chamber. The contamination rate of 20%
compares (without statistical significance) with
the rate of 24% found in our previous study of
extracapsular surgery, and hence we can state
that using our techniques, there is no proved
advantage to be gained by using small incision
surgery in terms of reducing bacterial con-
tamination of the ocular contents during
cataract surgery.

This is the first time, as far as we are aware,
that a significant number of cases has been
studied comparing the two techniques in this
way. Additional comparability is gained by
the fact that the same two surgeons who
carried out the procedures in the study on

extracapsular surgery performed the phaco-
emulsification surgery, thus reducing some of
the many variables entering any study compar-
ing surgical techniques. It is recognised, how-
ever, that limitations of sample size in this
study mean that a clinically worthwhile reduc-
tion (say 50%) in contamination rates could
have been missed.

Bacterial endophthalmitis remains a real
problem despite reduced incidence over recent
decades, and greater efforts towards prophy-
laxis and treatment. Severe damage to sight is
the outcome in 40-60% of cases. The inci-
dence of endophthalmitis after extracapsular
surgery is approximately 0 1%,8 a better figure
than was seen with intracapsular surgery
(0 7%). This improvement is thought to be
largely due to the maintenance of a physical
barrier (the posterior capsule and zonules)
between the anterior chamber and the privi-
leged culture medium of the vitreous.9 10
Various studies have postulated that small
incision surgery with phacoemulsification
might further reduce the incidence, for reasons
outlined previously, and some surgeons have
claimed very low incidence for their tech-
niques, but no large scale studies have been
published.

It has been shown by DNA analysis
techniques that the organisms causing endoph-
thalmitis are commonly the patients' own
bacterial flora,11 and efforts have been made to
reduce the preoperative conjunctival and lash
flora. Povidone-iodine conjunctival rinse has
been shown to be helpful both in reducing flora
and in reducing endophthalmitis,12 although
preoperative antibiotics appear to be of more
limited value.13
The mechanism of introduction of these

organisms into the eye is of most interest to us
with regard to this sturdy. Access may be
achieved via the irrigating solutions, instru-
mentation, the intraocular lens, or via surface
fluid reflux. Deeply placed sutures may allow
later tracking of organisms into the eye, and
inadequate wound closure or vitreous wicks to
the wound have been implicated in postopera-
tive infections. 14 Contaminated irrigation solu-
tion has caused epidemic cases,15 but should
not be a factor routinely. The intraocular lens
has received attention and, in particular,
polypropylene haptics are an additional risk
factor for bacterial adherence.16 Sherwood et al
postulated that surface fluid reflux via wound
margins, demonstrated by fluorescein tracks
during irrigation, might wash in the conjuncti-
val flora.2 This inflow may be a function of the
large unsealed wound in extracapsular surgery
and the episodes of low to negative intraocular
pressure (causing anterior chamber collapse)
often seen in this type of surgery. Small tightly
fitting incisions have been correlated with
better control of intraocular pressure, and
fewer episodes of anterior chamber collapse.'7
On our observations after instillation of
fluorescein during irrigation/aspiration in small
incision surgery, there is no obvious inflow.
The role of intraocular instrumentation has
not received as much investigation, although
the intraocular lens has been shown to become
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contaminated by the ocular surface and the
operating theatre atmosphere. Because of
the additional phacoemulsification measure,
intraocular instrumentation time may be
increased in this type of surgery, a factor which
may offset the supposed benefits of the smaller
wound. It is suggested that further study could
be made into instrument and intraocular lens
contamination, particularly concentrating on
episodes of contact with external ocular sur-
faces, as this is the apparent source of the
organisms responsible for endophthalmitis.

Until further evidence supports any particu-
lar surgical technique in this regard, prevention
of endophthalmitis can best be attempted by
the use of occlusive draping, preoperative
povidone-iodine, possibly perioperative anti-
biotics, meticulous surgery, and minimal intra-
operative instrumentation.
We should like to acknowledge the help ofMr K P Stannard of
the department of ophthalmology and Dr A J Bint of the
department of microbiology, Royal Victoria Infirmary,
Newcastle-upon-Tyne, for their technical assistance.
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