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HIGHLIGHTS
Endogenous endophthalmitis
with involvement of the iris and
crystalline lens is an uncommon
presentation. Candida albicans
was identified as the main
causative organism, and the
main associated risk factors
being intravenous drug use and
a history of invasive medical
procedures. Early vitrectomy and
lensectomy have been associated
with a favourable visual
prognosis.
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ABSTRACT

Endogenous endophthalmitis (EE) is a sight- and life-threatening disease. EE
associated with the involvement of iris and crystalline lens is an uncommon
presentation. We reported a case of EE with iridolenticular involvement in
a 19-year-old woman with a history of candidemia. Therapeutic vitrectomy
with lensectomy was performed, and the patient was treated with intravitre-
al meropenem and amphotericin B. She was discharged with 6 weeks of oral
fluconazole. At follow-up, her vision was 20/60 with aphakic correction. We
also conducted a systematic review of the current literature to analyse the clin-
ical features, risk factors, and outcomes of EE with iridolenticular involvement.
The systematic review included 10 cases, and found that Candida albicans was
the main causative organism. Intravenous drug use and a history of invasive
procedures were important risk factors. 70% of the cases required vitrectomy
and lensectomy. Post treatment, majority of the cases (80%) had a good visual
prognosis of better than 20/60. Our results suggested that in cases of EE with
iridolenticular involvement, early surgical removal of the infectious nidus via
vitrectomy and lensectomy is recommended for a good visual outcome. A high
level of suspicion is crucial in diagnosing the disease, and early aggressive ther-
apy is fundamental.

Key words: endogenous endophthalmitis, lens abscess, lenticular abscess, irido-
lenticular abscess, Candida
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INTRODUCTION

Endogenous endophthalmitis (EE) is a sight-threatening
intraocular inflammation that results from the hematoge-
nous dissemination of infective organism from distant foci
[1]. EE accounts for 2-15% of all cases of endophthalmitis
[1-3]. Previous studies found that fungal organisms ac-
count for 11.1% to 17.54% of the cases, which majority of
the cases were caused by Candida albicans [4, 5]. Classical
presentations of EE due to Candida species are vitritis and
white, fluffy, well-circumscribed retinal lesions that may
protrude into the vitreous giving an appearance of “puff
ball” abscesses [1, 3]. Iris and lens abscesses are uncommon
presentations, which may be associated with a history of
ocular trauma, ocular surgery, and metastatic infection [6].
We reported a case of Candida endophthalmitis with iri-
dolenticular abscess. We also performed a systematic re-
view of literature to identify cases of EE with iridolenticu-
lar involvement, and described their clinical features, risk
factors, and outcome. To our limited knowledge, this is the
first systematic review of EE with iridolenticular involve-
ment in adults.

CASE REPORT

A 19-year-old Bangladeshi female was referred to the eye
clinic of Hospital Kuala Lumpur with a one-month history
of right eye painful blurring of vision. She had an underly-
ing well-controlled asthma. 2 months ago, she had a one-
and-a-half-month hospital admission for intracranial
bleed after a road traffic accident. Her condition was com-
plicated with nosocomial infection, which blood cultures
grew extended-spectrum beta lactamase (ESBL) - pro-
ducing Klebsiella pneumoniae and Candida albicans. She
had completed intravenous ertapenem and fluconazole for
a week and was discharged on oral antibiotics and antifun-
gal for a month.

She was initially diagnosed with low-grade anterior uvei-
tis in the right eye and topical corticosteroid was initiated
in a different eye centre. Subsequently, she developed hy-
popyon on the next day, and topical levofloxacin was com-
menced. She was then referred to our centre for further
management. However, the patient defaulted and present-
ed 3 weeks later to our centre. At the time of assessment,
she had developed dense vitritis. Vision was hand move-
ment OD with positive relative afferent pupillary defect,
with an intraocular pressure of 36 mmHg. Slit-lamp ex-
amination revealed a hazy cornea and dense fibrin in the
anterior chamber covering the pupil with 4+ cells and flare.
Anterior chamber paracentesis and vitreous aspiration of
the right eye were performed and intravitreal vancomycin
(2 mg/0.1 ml), ceftazidime (2 mg/0.1 ml) and amphotericin
B (5 pg/0.1 ml) were administered. Blood cultures were ob-
tained and she was admitted to the hospital for initiation

of intravenous ertapenem and fluconazole, with reference
to her previous blood cultures and sensitivity results. All
cultures taken during the admission were negative. The
patient was referred to an infectious disease specialist. No
disseminated infection was found in other organs, such as
the lungs, liver, spleen, and kidneys.

After 2 courses of intravitreal vancomycin, ceftazidime, and
amphotericin B 48-hours apart, there was improvement in
the severity of vitritis based on ultrasound B-scan. How-
ever, the anterior segment demonstrated worsening signs,
with a nodular elevation in the iris from six to nine o'clock
and shallowing of the anterior chamber with iridocorne-
al touch (fig. 1). There was iris neovascularization. Ultra-
sound biomicroscopy (UBM) showed an iridolenticular
abscess with vitritis (fig. 2).

The patient underwent diagnostic and therapeutic pars
plana vitrectomy combined with lensectomy, and exci-
sion of the involved iris. Intraoperatively, there were white
fluffy lesions resembling fungal balls in the vitreous, cy-
clitic membrane, and whitish exudates over the pars pla-
na. White fluffy lesions were also found in the crystalline
lens. There were perivascular exudates on the retina with
generalized vasculitis, retinitis, and two retinal holes at
three o’clock, anterior to the equator. The choroid was not
involved. Intravitreal meropenem (500 pg/0.1 ml) and am-
photericin B (5 p1g/0.1 ml) were administered. Vitreous cul-
ture was positive for Candida albicans, which was sensitive
to fluconazole and voriconazole. Chronic granulomatous
inflammation of the iris and fungal infection of the lens
were demonstrated by histopathology. The patient was
discharged with oral fluconazole in addition to topical am-
photericin B, topical fluconazole, and topical prednisolone.
Upon 6 weeks follow-up after treatment, the patient’s visual
acuity in the right eye with aphakic correction was 20/60.

Anterior segment photo of the right eye demonstrated
nodular elevation in the iris from six to nine o’clock, with
dense fibrin overlying the pupil.
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UBM of the right eye found hyperechoic lesion seen behind
the iris at nine o’clock position, resembling a collection
(arrow); and hyperechoic lesion in the crystalline lens,

resembling an active inflammation (arrowhead).

Slit-lamp examination showed a quiet anterior chamber
and vitreous cavity, with resolved vasculitis and retinitis.
There was no involvement of the fellow eye throughout the
course of the disease.

SYSTEMATIC REVIEW

Method

We performed a systematic review of PubMed and Embase
databases till December 18, 2022 according to the PRISMA
guidelines (Table S1) [7]. Search terms (both free text and
medical subject headings thesaurus) for endophthalmitis,
iris, lens, and abscess were combined (Supplementary Dig-
ital Content S1). The search was limited to human studies,
with no language restriction. Reference lists of the retrieved
articles were manually searched. EndNote database was
used to import and manage abstracts and full texts. Dupli-
cate records were removed. Two investigators (R.J.J.T. and
Y.PL.) independently searched published articles, screened
titles and abstracts, and identified potential articles. Eligi-
bility queries were resolved by discussion. The search was
repeated to ensure accuracy and completeness.

Case reports, case series, and observational studies describ-
ing clinical features, risk factors, and outcome of EE with
iridolenticular involvement were included in the systematic
review.

Endogenous endophthalmitis with iridolenticular involvement — a case report and systematic review
R.J.J.Teoh, Y Lai, R. Alias, N.A.A. Tarmidzi, S.Y. Choo

Studies of exogenous endophthalmitis and without clinical
features or outcome were excluded.

The demographic data, risk factors, clinical features, treat-
ment, and outcomes were recorded. The definition of a fa-
vourable visual outcome was defined as a best corrected
visual acuity of better than 20/400 [8].

Informed consent was obtained from the patient in our case
report.

RESULTS

We identified 50 citations on Embase and 43 citations on
PubMed, of which nine meet the inclusion criteria [9-17].
We included our case report in the following discussion, to-
talling up to 10 cases of EE with iridolenticular involvement
in adults (fig. 3).

We analysed the demographics, predisposing medical con-
ditions, cultures, concurrent focus of infection, treatment,
and the final vision of the 10 patients (including our case)
(tab. 1). The case reports included 6 women and 4 men, with
a median age of 33 years (range 14-72). There were 3 pa-
tients with a history of intravenous drug use (IVDU) [10,
12, 17], 3 patients with a history of invasive procedure [11,
13, 15], and 2 patients with a history of Candida albicans
sepsis [16], our case. All 10 cases had positive eye speci-
men cultures, which 6 out of the 10 cases were attributed
to Candida albicans. Seven of the cases had negative blood
cultures. Three cases were found to have a concurrent fo-
cus of infection. Majority of the cases required pars plana
vitrectomy (70%), and all cases were treated with systemic
antibiotics. Eight cases (80%) achieved a favourable visual
outcome post treatment.

DISCUSSION

Iridolenticular abscess secondary to EE is a rare presenta-
tion that poses a diagnostic and therapeutic challenge. As
EE results from the hematogenous spread of infective or-
ganisms, it primarily affects highly vascularized areas, such
as the choroidal space and ciliary body. Subsequently, it will
progress to affect the retina and the vitreous space. In our
case, it is likely that C. albicans spread into the ciliary body,
followed by extension into the iris and then the body of the
crystalline lens, leading to the formation of an iridolenticu-
lar abscess. The crystalline lens is an avascular, protein-rich
environment, which the reach and penetration of antibiotics
is difficult, leading to inadequate treatment.

From the systematic review, there was no age predilection
demonstrated. The age range of the patients were 14 to 72
years old. [IVDU was found to be a risk factor in 3 cases in
this review [10, 12, 17]. IVDU carries a risk of introducing
organisms into the bloodstream, which may result in the
development of EE. The incidence of drug use-associated
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3

Study selection process.

PubMed: 43
EMBASE: 50

Records identified through database searching: 93

A 4

Records after duplicates removed
(n=284)

Y

Duplicates (n=9)

Y

Records excluded after title screening
(n=57)

Records after title screening
(n=27)

A 4

Records excluded after abstract screening
(n=13)

Records after abstract screening
(n=14)

'

Full text assessed for eligibility
(n=14)

Records excluded (n = 6)
[Does not meet inclusion criteria (n = 6)]

h 4

Additional records identified through
backward snowballing (n=1)

Case reports and studies included
(n=9)

EE had increased four-fold from 0.08 per 100,000 in 2003
to 0.32 per 100,000 in 2016 [18]. This also corresponded to
a study by Patel et al., which found that more than half of the
patients with EE had a history of IVDU, and had poor visual
prognosis despite treatment [19]. Detailed history and ex-
amination are necessary in patients with IVDU for early de-
tection and management of EE.

Three patients had invasive procedures performed prior to
the diagnosis of EE with iridolenticular involvement [11,
13, 15]. All 3 cases mentioned had bacterial EE, which or-
ganisms were Enterobacter agglomerans, Streptococcus in-
termedius, and Staphylococcus aureus [11, 13, 15]. Entero-

bacter is a Gram-negative commensal bacterium present in
the human gut [15]. Staphylococcus aureus is a Gram-pos-
itive bacteria which was found colonizing the human skin,
while Streptococcus intermedius is a Gram-positive bacteria
found as part of the normal flora in the oropharynx [20, 21].
Previous studies reported an association of EE with gastro-
intestinal, genitourinary, and dental procedures [22]. A his-
tory of invasive procedures poses a risk of inoculation of
pathogens into the bloodstream crossing the blood-retina
barrier and causes EE.

Two of the cases in this review (Monshizadeh et al. [16] and
current case) had a history of C. albicans sepsis 2 months
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Characteristics of the cases included in the systematic review.

Predisposing | Positive vitre-| Positive | Concurrent | Pars plana vi- . .
Author, . " Systemic treat- Final
year Sex | Age medlc.al condi- | ous/aqueous blood .focus.of trectomy and ment vision
tions culture culture infection | lensectomy
Budmann |female |27 | HIV Candida negative | none yes Intravenous 20/20
etal, 2021 syphilis albicans C-penicillin for
[9] 2 weeks.
Oral fluconazole
for 6 months
Pierceetal., |female |30 |IVDU Candida negative | axillary yes, with Intravenous 20/20
2016 [10] hepatitis C albicans abscess iridectomy vancomycin, with
cefepime, +12D
voriconazole. contact
Discharged with | lens
oral voriconazole
for 4 weeks
Malietal, |female |50s |oneweekafter | Streptococcus | Streptococ- | none no, did ex- Sulfamethoxazole | 20/25
2015[13] routine dental intermedius cus inter- traction of iris | and trimethoprim
cleaning medius granuloma and clindamycin
| for 2 weeks
Braichetal, /male |33 |nil Candida negative | none yes Intravenous am- | 20/50
2011[14] | albicans photericin, oral
([ e fluconazole
Cumurcu female |65 | twoweeksafter | methicillin- | methicillin- gluteal no Intravenous pip- | 20/60
etal, 2010 an Intramuscular | -sensitive -sensitive | abscess eracillin-tazobac-
[11] injection Staphylococ- | S. aureus tam for 2 weeks
o | N cus aureus
Ramonas male |37 |IVDU methicillin- methicillin- | bacterial no Intravenous 20/25
and Freilich, -sensitive -sensitive | endocar- antibiotics for
2003 [12] | = S. aureus S.aureus | ditis 2 weeks
Monshiza- | female |14 | Onimmunosup- | Candida negative | none yes, with Intravenous am- | 20/50
dehetal, pressant post albicans excision of photericin Band
2003 [16] cardiac trans- involved iris | 5-flucytosine for
plantation. 8 weeks
Hypogamma-
globulinemia
Presence of
indwelling cath-
eter. History of
C. albicans uro-
sepsis 2 months
before presenta-
tion
Faheyetal, 'male |32 |IVDU Candida negative | none yes Oral fluconazole | phthisi-
1999 [17] hepatitis C albicans 400 mg o.d., cal, evis-
topical micona- | cerated
zole 1%
Zeiteretal, 'male |72 | oneday after Enterobacter | negative | none yes Intravenous 10/400
1989 [15] internal hemor- | agglomer- gentamicin and
rhoidal ligation | ans (Erwinia cefoperazone
species)
Current female | 19 | history of C. albi- | Candida negative | none yes, with Oral fluconazole |20/60
report cans sepsis albicans excision of with +10
2 months before involved iris correc-
presentation tion

HIV - human immunodeficiency virus; IVDU - intravenous drug use.

before the presentation of EE. In the former case, the patient
was treated with 10 days of intravenous amphotericin B for
C. albicans urosepsis. Repeated cultures were negative. The
patient in our case completed intravenous fluconazole for
a week followed by oral fluconazole for a month. According

to the 2016 Infectious Diseases Society of America (IDSA)
guideline, a 2-week duration of systemic therapy after doc-
umented clearance of Candida from the bloodstream was
recommended in patients with candidemia without meta-
static complications [23].
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Despite the completion of systemic antifungal therapy, there
is still a risk of hematogenous dissemination of Candida
cells to deep-seated organs. Candida can form biofilms on
medical devices such as vascular catheters, stents, and en-
dotracheal tubes, which contributed to its prevalence in no-
socomial infections [24]. This was evident in both the cases
with a history of C. albicans infection, which the patient in
Monshizadeh et al. case report had an indwelling catheter,
and the patient in this current case report had a history of
long hospitalization [16]. Biofilm formation was linked to
the virulence traits of Candida, namely dimorphism and
phenotypic switching, which are capable of reducing the
susceptibility of the organism to the host immune system
and antifungal therapy [24, 25]. This could lead to inade-
quate eradication of Candida and subsequently resulted in
Candida endophthalmitis.

All of the patients had positive eye specimen cultures. There
were 6 patients with yeast endophthalmitis, 3 with Gram-pos-
itive bacterial endophthalmitis, and 1 with Gram-negative
bacterial endophthalmitis. Seven of the cases included in
this review had negative systemic cultures [9, 10, 14-17].
As postulated in a previous study, transient bacteraemia and
fungemia could be the cause of EE [26]. Although any or-
ganism found in the bloodstream can result in EE, certain
organisms are more frequently isolated, including Candida
spp., Klebsiella spp. and S. aureus [22]. Blood cultures ob-
tained from patients with deep-seated infection often yield
a negative result, as the causative organism has been cleared
from the bloodstream at the time of culture collection [27].
It is important to search for additional infectious foci once
the diagnosis of EE is established. In this review, 30% of the
cases had other concurrent infections, i.e., axillary abscess,
gluteal abscess, and bacterial endocarditis. These could be
the primary foci of the EE. It is common to have no primary
focus of infection identified, as a previous study by Binder
et al. found that 42% of bacterial EE and 44% of Candida EE
had no other foci of infection identified [26]. However, it is
still important to look for the primary focus of infection, as
the management and duration of treatment would be differ-
ent based on the underlying source of infection.

All Candida endophthalmitis cases with iridolenticular in-
volvement underwent vitrectomy with lensectomy, whereas
Gram-positive endophthalmitis cases with iridolenticular
involvement were treated with topical, intravitreal, and sys-
temic antibiotics. Candida endophthalmitis typically has
a subacute presentation and it may remain clinically silent
until late in the disease. Transient candidemia might have
been cleared from the bloodstream, but there is a risk of he-
matogenous, deep-seated infection, such as EE with abscess
formation. Such cases would require surgical intervention
[28]. A systematic review by Breazzano et al. found that
Candida endophthalmitis responded well with systemic
antibiotics, with a significant greater association found be-

tween medical management only and successful treatment
[29]. However, our study found that vitrectomy with lensec-
tomy was crucial in treating cases with iridolenticular in-
volvement for a good outcome.

On the other hand, vitrectomy is often necessary in treating
bacterial EE, as it frequently leads to severe endophthalmi-
tis. A review of 342 cases of bacterial EE demonstrated that
vitrectomy was associated with a better visual prognosis and
a reduced occurrence of eviscerations or enucleations. In
our study, 1 patient with bacterial EE with iridolenticular in-
volvement underwent vitrectomy [15], and another patient
had extraction of involved iris [13]. One of the patients suc-
cessfully recovered without surgical vitrectomy [12]. Due to
the limited number of reported cases of bacterial EE with
iridolenticular involvement, it could not be concluded that
medical management only would be sufficient. Further re-
search is needed to address this matter.

The visual outcome of the cases included in this review
was generally good, in which eight eyes had achieved a fi-
nal visual acuity of better than 20/60. A case by Zeiter et
al. had a final visual acuity of 10/400 [15]. It was found that
anterior vitrectomy with intravitreal, subconjunctival, and
systemic antibiotics had failed to control the infection [15].
Pars plana vitrectomy with additional intravitreal antibiot-
ics was required to successfully suppress the infection [15].
The case reported by Fahey et al. demonstrated diagnostic
difficulties of Candida endophthalmitis, in which the pa-
tient first presented with panuveitis with negative vitreous
culture from diagnostic vitrectomy [17]. The patient recom-
menced heroin and defaulted follow-up [17]. Six weeks lat-
er, his condition had worsened and it was complicated with
inoperable subtotal retinal detachment, which the affected
eye became phthisical and was eviscerated [17]. Both cases
demonstrated that early diagnosis and surgical debulking of
the vitreous of virulent organisms were necessary in EE with
iridolenticular involvement.

CONCLUSION

This systematic review is the first of its kind to elicit the
risk factors, clinical presentations, microbiologic spectrum
and treatment of EE with iridolenticular involvement. The
available information from the current systematic review is
limited since it depends on individual case reports. Despite
the limitation, it is evident that in EE with iridolenticular in-
volvement, early surgical removal of the infectious nidus via
vitrectomy and lensectomy is recommended as the clearance
of the causative organism would reduce the microbial load
and improve the reach of antibiotics in the eye. A high level
of suspicion is essential in diagnosing the condition as early
aggressive therapy is important for a good visual outcome.

Figures: authors’ own resources.
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