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Aggressive management of an epidemic of chronic
pseudophakic endophthalmitis: results and literature
survey

N K Rogers, P D Fox, B A Noble, K Kerr, T Inglis

Abstract
Six cases of chronic endophthalmitis following
extracapsular cataract extraction and lens
implantation are reviewed. All were referred
for tertiary management by one surgeon over
a period of just over 2 years. In two of the
cases coagulase negative staphylococci were
isolated and in three Propionibactenum spp
were retrieved. In the remaining case a mixed
growth of coagulase negative staphylococci
and Propionibactenum acnes was cultured.
The surgical management, microbiological
results, and eventual visual outcome are dis-
cussed. To our knowledge, this is the first
documented outbreak of chronic pseudo-
phakic endophthalmitis with commensal
organisms from a single centre.
(BrJ Ophthalmol 1994; 78: 115-119)
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Figure I Anterior chamber
photograph ofpatientNo 3
showing granulomatous
keratic precipitates, capsular
thickening, and abscess
superiorly, indicated by the
arrow. This was the best
appearance after prolonged
topical treatment with
steroids and antibiotics.
Other eyes showed severe
corneal oedema, hypopyon
unveitis, and pupillary
membranes.

Chronic endophthalmitis is a rare complication
of cataract surgery but has been well docu-
mented in several small series.-'-0 The clinical
picture is of a recurrent, often low grade, uveitis
which partially responds to topical or systemic
steroids. It may occur months or even years after
the initial surgical event and presents with mild
pain, granulomatous uveitis with or without
hypopyon, vitreous activity, capsular thicken-
ing, or plaque and, in the later stages, visual loss
(Fig 1). The records of six patients referred to
us have been reviewed retrospectively. Five
underwent anterior chamber lavage, removal of
intraocular lens, capsulectomy, and anterior
vitrectomy with injection of intracameral anti-
biotics. One patient, with an already detached
retina, had a pars plana vitrectomy and injection
of intravitreal antibiotics. In each case incuba-

tion yielded positive culture, in some cases after
a prolonged period. Four of the cases had a good
visual outcome (that is, 6/18 or better), one has
persistent macular oedema, and one has an
intractable retinal detachment. Four of these
patients have had raised intraocular pressure
following diagnostic/therapeutic surgery. No
cases were excluded because of failures of diag-
nosis or treatment.

Patients and methods

CASE 1
A 61-year-old man underwent routine uncompli-
cated left extracapsular cataract extraction and
lens implant (19 February 1990). Two weeks
after the operation he was noted to still have
considerable anterior chamber activity but this
responded to topical steroids. Seven months
after the operation he reported deterioration in
vision (from 6/9 to perception of light) and
tertiary referral was made to elucidate the cause
of his severe uveitis. The diagnoses were endo-
phthalmitis and retinal detachment. A coagulase
negative Staphylococcus was retrieved from a pars
plana vitrectomy sample.

CASE 2
An 80-year-old man underwent right extra-
capsular cataract extraction with sphincterotomy
and lens implant (27 March 1991). He had a
prolonged recurrent postoperative uveitis that
partially responded to topical steroids. Five
months after his initial surgery and having had
three episodes of hypopyon uveitis, his vision
deteriorated from 6/12 to hand movements and
he was referred for further management. A
coagulase negative Staphylococcus was cultured
from the aqueous, lens, capsular bag, and
vitreous samples. Eight months after diagnostic
and therapeutic surgery a posterior chamber
sutured lens was implanted. Uncontrolled glau-
coma was surgically treated with a 5-fluorouracil
enhanced trabeculectomy and current best
corrected vision is 6/18.

CASE 3
A 50-year-old man with retinitis pigmentosa
underwent uncomplicated left extracapsular
cataract extraction and lens implant (11 March
1991). Two months postoperatively he presented
with uveitis and hypopyon and marked decrease
in visual acuity (from 6/12 to hand movements).
Right cataract surgery was performed unevent-
fully 4 months after the left. Tertiary referral was
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made 7 months after the first operation with left
uveitis not controlled by steroids. A coagulase
negative Staphylococcus was isolated from the
aqueous, viridans group streptococci from the
lens, and Propionibacterium acnes from the cap-

sule. No organisms were found in the vitreous
sample. Fifteen months later a posterior
chamber sutured lens was inserted and current
best corrected acuity is 6/9.

CASE 4
A 74-year-old myopic woman underwent
bilateral simultaneous extracapsular cataract
extractions with lens implants (October 1990).
Three months after surgery she presented with a

left uveitis partially responding to topical
steroids and antibiotics (gentamicin and a

cephalosporin). YAG capsulotomy was per-
formed (August 1991) and this provoked further
uveitis and deterioration of vision to counting
fingers. She was referred for investigation and
treatment and underwent left vitrectomy 1 year

after her initial surgery. Propionibacterium acnes

was isolated from the lens, capsule, and vitreous,
but the aqueous was sterile. Given her axial
myopia, secondary lens implantation has been
unnecessary and best corrected acuity is 6/12.
Secondary glaucoma is satisfactorily controlled
with topical ,B blockers.

CASE 5
An 84-year-old man underwent right extra-
capsular cataract surgery with lens implant (24
September 1991). Three months later he pre-
sented having sustained minor trauma to the eye
with a uveitis that remitted and relapsed with
topical steroids. His visual acuity fell from 6/6 to
hand movements. He was referred for further
investigation 2 months after his initial surgery.
Propionibacterium acnes was isolated from the
aqueous, but all other samples were sterile. He
has had prolonged cystoid macular oedema and
secondary glaucoma. Current best corrected
acuity is 6/24 and he is awaiting secondary lens
implantation.

CASE 6
An 82-year-old man underwent bilateral extra-
capsular cataract surgery (left eye 1988; right eye
19 March 1990) with lens implants. The right eye

had several episodes of uveitis responsive in part
to steroids, but as soon as topical therapy was

discontinued the uveitis flared up. He was

referred for vitrectomy 27 months after initial
surgery, when his visual acuity had deteriorated
to 6/18 from a best postoperative acuity of 6/5.
Propionibacterium granulosum was retrieved from
the lens, capsule, and vitreous, but the aqueous
was sterile. Eight months later a posterior
chamber sutured intraocular lens was implanted
and his current best corrected acuity is 6/6.

LABORATORY METHODS
In all but the first case, the anterior chamber
contents were aspirated, an infusion cannula
inserted, the original corneal cataract section
partially reopened, and the intraocular lens
removed. The capsule was then gently teased
from its zonules and removed intact or piece-
meal. An ocutome anterior vitrectomy was per-
formed initially without infusion so as not to
dilute the microbiological sample. Then, as

much organised vitreous as possible was

removed. Intracameral antibiotics were adminis-
tered and topical and systemic antibiotics were

also instigated (Table 1). A microbiologist was

present in theatre to handle the samples as they
were taken. Each specimen was inoculated on to
horse blood agar, chocolate agar, Sabouraud's
agar, thioglycolate enrichment broth, and
glucose serum broth. An immediate Gram stain
was also performed. Samples were incubated
under the appropriate atmospheric conditions.
Organisms isolated were identified by standard
biochemical methods.

Results
The microbiological results are summarised in
Tables 2 and 3. Positive cultures were obtained
in all six cases, but no single site was uniformly
productive on culture. The aqueous was sterile
in two cases, the vitreous in two, the lens in one,
and the capsule in one. Initial Gram stain was

positive in five out of the six cases. The time to
culture varied between 2 and 12 days. In case

No 5, the Gram stain was positive for all four
specimens, especially on the lens and the
capsule, but organisms were grown only from
the aqueous and not until after 7 days. This
illustrates the fastidious nature of the organisms
and the importance of extended incubation. In

Table I Summary ofantibiotic therapy and details ofthe age and sex ofthe patients

Organism and therapy

Case Agelsexleye Organism Intracameral Topical Systemic

1 61/M/L Staph Vancomycin/cephazolin Methicillin/gentamicin Gentamicin/prednisolone
Methicillin/gentamicin Prednisolone Fusidic acid

2 80/M/R Staph Gentaniicin Gentamicin/cephazolin Cephazolin
Prednisolone Flucloxacillin

3 50/M/L Staph Vancomycin/gentamicin Gentamicin/cefuroxime Prenisolone
Strep Prednisolone Vancomysin
P acnes

4 74/F/L P acnes Vancomycin/gentamicin Gentamicin/cephazolin Prednisolone
Prenisolone Gentamicin/vancomycin

Cephazolin/penicillin
5 84/M/R P acnes Vancomycin/cefuroxime Cefuroxime/vancomycin Cefuroxime

Prednisolone Cephradine
6 82/M/R P gran Vancomycin/gentamicin Gentamicin/cefuroxime Ciprofloxacin

Vancomycin Rifampicin
Prednisolone Vancomycin
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case No 2, some of the organisms were already
phagocytosed, but still intact, which may be
another reason for the difficulty in culturing
organisms in this condition. Given the unpre-
dictability of which samples yielded positive
cultures, we advocate this radical approach.
The visual results are summarised in Table 4.

All had initially successful cataract surgery
which progressed to severe visual loss at the time
of referral. In four cases the best corrected visual
acuity after surgical intervention as described
above, was better than 6/18, one still has persist-
ent macular oedema and the detached retina was
deemed inoperable. Of note here is the recurrent

Table 2 Gram stain resultsfor samples takenfrom each of
thefour possible sites

Case Organism Gram stain

1 Staph +ve Cocci from vitreous
2 Staph Pleomorphic +ve cocci found in all four

samples. Some phagocytosed
3 Staph +ve Cocci from intraocular lens, capsule and

Strep vitreous, none from anterior chamber
Pacnes

4 P acnes No organisms seen
5 P acnes All four specimens showed +ve coccobacilli,

especially lens/capsule
6 P gran +ve Cocci from vitreous

Table 3 Summary ofmicrobiologicalfindings. The time
shows the period in days to positive culture and then to
sensitivities

Microbiological sources ofgrowth

Case Organismn Aqueous Lens Capsule Vitreous Time

1 Staph Not applicable + 3
2 Staph + + ++ + 2
3 Staph +

Strep + Nil 3-12
P acnes +

4 P acnes Nil + +++ + 5
5 P acnes + Nil Nil Nil 7-10
6 P gran Nil + + + 5

Table 4 Visual outcome indicating the best acuity
immediately after cataract surgery (column 1), the acuity
before tertiary referral (column 2), and the final acuity after
diagnostic and therapeutic surgery and secondary lens implant
ifappropriate (column 3).

Vision

Case Post-ECCE Referral Current Organism

1 6/9 PL HM Staph
2 6/12 HM 6/18 Staph
3 6/12 HM 6/9 Staph/Strep/P acnes
4 6/6 CF 6/12 P acnes
5 6/6 HM 6/24 P acnes
6 6/5 6/18 6/6 Pgran

ECCE=extracapsular cataract extraction; PL=perception of
light; HM=hand movements; CF=counting fingers.
Case No 1 had a retinal detachment at presentation.
Case No 5 still has persistent macular oedema.

Table 5 Intraocular pressures at presentation and
subsequently

Intraocular pressure (mm Hg)

Case Organism Referral Post biopsy Comment

1 Staph 10 8-14 Retina detached
2 Staph 40 24-50 5-FU, trabeculectomy
3 Staph

Strep 30 30-15 Timolol
P acnes

4 P acnes 30 30-18 Timolol
5 P acnes 15 16-26 (Acetazolamide for CMO)
6 P gran 14 8-12

problem of controlling intraocular pressure both
before and after surgery (Table 5). Three of our
six patients have required ocular hypotensive
agents or surgery and one has pressures at the
upper range of normal despite taking acetazola-
mide for macular oedema. The trabecular
meshwork of the patient who underwent trabec-
ulectomy was densely infiltrated with inflam-
matory cells.

Discussion
Epidemics of acute pseudophakic endophthal-
mitis have been reported in the literature. '12
Pseudomonas spp contaminated intraocular
lenses and intraocular fluid infusions have been
reported and two cases of staphylococcal en-
dophthalmitis have been linked with indis-
tinguishable isolates from the nose of a surgeon
who wore his mask under his nares. An epidemic
of chronic pseudophakic endophthalmitis due to
Paecilomyces lilacinus contamination ofneutralis-
ing fluids has also been described.'3 We know of
no other report of a localised outbreak of chronic
pseudophakic endophthalmitis from a single
referring centre.

Propionibacterium acnes, formerly Coryne-
bacterium parvum,'4 is a variably staining Gram
positive pleomorphic anaerobic bacillus (Fig 2),
whose natural habitat is the human sebaceous
follicle and is a normal commensal of the con-
junctival sac. It is associated with chronic skin
infections, as its name suggests, and has been
found to contaminate a variety of prosthetic
devices.'5 It is a potent stimulant of the immune
system, activates complement via the classic and
alternative pathways, and produces chemotactic
factors, but is largely, resistant to the killing
mechanisms of polymorphonucleocytes and
monocytes, such that after phagocytosis it
persists intracellularly. 16
The clinical course of chronic infective en-

dophthalmitis is similar to that of phakoanti-
genic uveitis and it has been suggested that there
is an adjuvant effect of the bacteria with residual
soft lens material to provoke an immune
response.4 1" Were this to be the case one might
expect that there would be some incidence of
associated uveitis of the other eye. However, in a
series of 26 cases of culture proved P acnes
endophthalmitis there was no evidence of fellow
eye involvement'0 and the cellular profile of the
inflammatory exudate is not what would be
expected for an anaphylactic picture.9
Fox et al17 in a review of 19 cases of late onset

chronic uveitis, report that Gram stain was only
positive for one case out of 12 with proved
P acnes infection. Cultures may take up to 10
days to show an identifiable growth and this
reflects not only its fastidious nature, but also
that it may be sequestered within the inflamma-
tory cells or within colonies in the capsular bag.
There have been numerous reports of bacterial
colonisation of intraocular lenses in both experi-
mental"' 19 and clinical"'"24 settings, but the
uncertainty as to whether or not to remove the
lens continues.25 Successful treatment of differ-
ent forms of endophthalmitis has been reported
with the prosthesis left in situ,2 12 26-28 while others
have vigorously supported its removal.'93"
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Figure 2 Gram stain of
Propionibacterium acnes
showing variably staining
Gram positive pleomorphic
bacilli. When the organisms
arefresh out ofthe eye the cell
morphology is less uniform
and the staining more
variable such that a report of
mixed Gram positive and
negative rods and cocci is
possible.

Zambrano et al I have suggested that the severity
of the condition should dictate the therapeutic
strategy. All six of our cases fall into the more
florid category and justify our radical approach.
We recognise that there is no consensus in the
literature on precisely how aggressively to treat
this condition, but when it is treated inade-
quately, the patients enter a spiral of incomplete
interventions leading to blindness.
There have been reports of exacerbation of

this condition with YAG laser capsulotomy4 `0
and this would be consistent with the histological
and microbiological findings of localised
capsular microabscesses.2 24 3-32 However, it
should be noted that the presence of a capsule is
not absolutely necessary.2133 Our results here of
the marked capsular colonisation (Fig 3, Tables
2 and 3) lead us to favour a more aggressive

approach which debulks the pathological load
and removes the infected prosthesis and tissues,
since it has been shown that bacteria adherent to
the lens have enhanced protection from concen-
trations of antibiotic well above the minimum
inhibitory concentrations normally required.'9

Despite the uncertainty over the best way of
treating this condition there is remarkable
unanimity over the need for committed and
enthusiastic microbiological processing of the
samples. We have found the presence of a
microbiologist in theatre a great asset and
reassurance, since there is an exponential loss of
colony forming units with time. Samples of the
aqueous, capsular plaques, and vitreous were
incubated on blood agar, chocolate agar, and
Sabouraud's plates. Thioglycollate and glucose
serum broth should also be used but any tempta-
tion to use blood culture bottles alone should be
avoided.-3'3
The sensitivity of Propionibacterium acnes to

standard antibiotics has been documented in
vitro's and this has been largely verified by the
clinical ophthalmic experience. Our choice of
antibiotics in these cases was driven initially by
personal preference and subsequently by the
microbiological data as they became available.
Penicillin and its derivatives, cephalosporins and
vancomycin, have good activity but the amino-
glycosides have little effect, as one would expect
for an anaerobic organism. Intravitreal vanco-
mycin (with or without cephazolin) is the
antibiotic of choice in chronic pseudophakic
endophthalmitis since vancomycin is effective
against the increasingly common methicillin
resistant staphylococci37 and against strepto-
cocci.3S Propionibacterium acnes is sensitive to
vancomycin, but cephazolin may be more
effective.36 These intracameral antibiotics may
need to be repeated,639 but care should be taken
with the possibility of retinal toxicity arising
from repeated injections.:" The use of systemic
and topical antibiotics remains a matter of
debate.

u.1

Figure 3 Photomicrograph
ofthe capsule ofcase No 2
showing multiple colonies of
Gram positive cocci within
the capsular envelope. Gram
stain, magnification x 15.

Conclusion
Recent reviews of the incidence of postoperative
endophthalmitis indicate a frequency ofbetween
1 and 3 per 1000, rising to nearly 6 per 1000 if
vitreous is lost.41 42 The ratio of acute to chronic
cases may be between 5:1 and 2:1,2838 40 indicat-
ing that the rate of chronic pseudophakic endo-
phthalmitis should be of the order of 5 per
10000. Given the high incidence of lens and
anterior chamber contamination,'843 it is perhaps
remarkable that endophthalmitis is not more
common after cataract surgery. The unusual
features of this series are (i) the single referring
centre, (ii) the short time period, and (iii) higher
than expected incidence. Possible aetiological
factors are being sought, but none has been
identified as yet.
This report gives only the second case of

Propionibacterium granulosum endophthalmitis of
which we are aware" and an unusual case
of mixed Staphylococcus/Propionibacterium
endophthalmitis which has been reported only
twice elsewhere.264' The finding of raised intra-
ocular pressure as in four of these six cases has
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not been noted as a dominant feature in other
reports.

Chronic pseudophakic endophthalmnitis is
likely to be caused by pathogens oflow virulence
such as Propionibacterium acnes, Staphylococcus
epidermidis, and Candida parapsilosis.7 We have
shown that planned and aggressive surgical
management with enthusiastic microbiological
support and intravitreal antibiotics hold the key
to diagnosis and good visual outcome.

We are grateful for the assistance of Dr S Al-Saraj, Department of
Neuropathology, the General Infirmary at Leeds, who provided
the histology.
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