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Abstract

Purpose The purpose of this article was to

study the clinical features, pathogenic organisms,

and the outcome in cases of infectious scleritis.

Method Retrospective chart review of all

patients of infectious scleritis examined from

January 2000 to February 2005 in the cornea

services of L.V. Prasad Eye Institute,

Hyderabad, India was done. Information

including patient’s age, predisposing factors,

clinical presentation, pathogenic organism,

methods of diagnosis, treatment, and outcome

were abstracted from the medical records.

Results A total of 21 eyes of infectious

scleritis were identified. All except three

eyes had preceding predisposing factors,

prior cataract surgery (6 eyes) (30%) and

pterygium surgery (5 eyes) (23.8%) were the

most common predisposing factors. Fungus

(8 eyes) (38%), either alone (5 eyes) (24%)

or as mixed infection (3 eyes) (14%), was the

most common offending organism. Nocardia

was identified in five eyes (24%) and

Pseudomonas aeruginosa in two eyes (10%).

Seven eyes (33%) had accompanying

corneal infiltration. Multifocal scleral abscess

was seen in three eyes (14%) and

endophthalmitis was seen in three eyes

(14%). During the course of treatment, five

eyes (24%) were complicated by serous retinal

or choroidal detachment and five eyes (24%)

with progression of cataract. Surgical

debridement was carried out in 14 eyes

(67%). Four eyes (19%) were eviscerated.

Useful vision, defined as visual acuity Z20/200,

could be preserved with treatment in seven eyes

(33%).

Conclusion Although predisposing factors

were similar, fungi and Nocardia were the

most common etiological agents in this series

and the clinical outcomes were poorer.
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Introduction

Scleritis, an inflammatory disorder of sclera, is

often due to immunological phenomena. In

nearly 40–50% patients, this is associated with

systemic collagen vascular diseases. Infectious

scleritis is a rare entity and accounts for just

5–10% of all cases of scleritis.1–3 However, the

initial clinical picture of infectious scleritis may

be identical to that caused by immune-mediated

scleritis. Therefore, in a patient presenting with

scleritis, an infectious etiology is usually not

suspected, which may result in an unusual

delay in the diagnosis. Infectious scleritis may

follow accidental or surgical trauma, severe

endophthalmitis, or may occur as an extension

of a primary corneal infection.4 Conjunctival

and possible tear film alterations expose the

underlying necrotic scleral collagen to

microorganisms, thereby allowing them to

localize, adhere, colonize, and invade the

tissues. In addition, some infectious agents such

as Mycobacteria and Treponema may cause an

immune-mediated inflammatory

microangiopathy and thereby indirectly lead to

scleritis.5

Although a variety of organisms have been

identified as the cause of infective scleritis,

Pseudomonas aeruginosa has been the most

commonly reported causative agent in various

series.6–8 In the earlier series, the clinical

outcomes were reported to be poor and most

cases required enucleation or evisceration. A

review of more recent reports clearly suggests

that infectious scleritis can be managed

successfully with preservation of vision as a

result of combined antibiotic therapy and early

surgical intervention.6–8 Surgical debridement

not only facilitates the penetration of antibiotics

but also debulks the infected scleral tissue. Since
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most of these reports are from countries where bacterial

infections of eye are otherwise common, we

hypothesized that based on the experience with

microbial keratitis; etiological agents may be different in

geographic regions with tropical climate. In the present

communication, we highlight the differences in etiology

and outcome of the cases of infectious scleritis, compared

to the prior reported data.

Methodology

All patients of infectious scleritis examined in the cornea

services of L.V. Prasad Eye Institute, Hyderabad, India

from January 2000 to February 2005 were included in this

study. The criteria for the diagnosis of infectious scleritis

were the presence of single or multiple ulcerated or

non-ulcerated, inflamed scleral nodules that revealed

microorganisms either on microbiology or

histopathology evaluation. A total of 21 patients met

these inclusion criteria. Patients presenting with

ulcerative lesions underwent a detailed microbiology

workup that consisted scleral scrapings from the base of

the active lesion for microscopic examination as well as

culture on blood and chocolate agar, brain–heart infusion

broth, thioglycolate broth, non-nutrient agar with an

overlay of Escherichia coli, and Sabouraud’s dextrose agar.

Details of microbiology workup have been published in

our previous publication.9 Patients presenting with

non-ulcerative lesions, and where an infectious etiology

was strongly suspected were subjected to scleral scraping

in the operating room after de-roofing the nodular lesion

by dissecting overlying conjunctiva. Initial therapy was

based on either the clinical suspicion or results of

microscopic examination of smears. Treatment was later

modified depending on the clinical response and the

results of culture and sensitivity. The medical

management included topical and systemic antibiotics

and surgical debridement was performed as indicated to

remove the infected necrotic tissue and facilitate

antibiotic penetration. Screening was done in all the

patients to rule out collagen vascular diseases.

Information including patient’s age, the predisposing

factors, pathogenic organisms, clinical presentation,

methods of diagnosis, treatment, and outcomes were

abstracted from the medical records.

Results

A total of 21 patients (21 eyes) were included in this

study. Demographic data and clinical details of these

cases are given in Table 1.

The age of these patients ranged between 6 and 80

years. Male to female ratio was 6 : 1. All except three eyes

(14%) had preceding history of surgical or accidental

injury. None of the patients had any debilitating ocular or

systemic disease except for case 7, who was a known

diabetic. Cataract surgery was a predisposing factor for

infectious scleritis in six eyes (30%) (95% confidence

interval (CI), 10–48%) followed by pterygium excision in

five eyes (24%) (95% CI, 6–42%) and scleral buckling in

three eyes. Because the surgeries were performed

elsewhere, preoperative and operative details of these

cases were not available in the medical records of the

institute. The latency period between the time of cataract

surgery and the onset of infectious scleritis ranged from 1

month to 4 years, and between pterygium excision and

infective scleritis from 1 month to 3 years. Three patients

had incurred ocular trauma, 1 month to 1 year prior to

the onset of infective scleritis. The various organisms

isolated from these cases are shown in Table 1

(Figure 1a–d). Fungus, (8 eyes) (38%) (95% CI, 17–59%)

either alone (5 eyes) (24%) or as mixed infection (3 eyes)

(14%) was the most common offending organism in this

series. Nocardia was identified in five eyes (24%),

Corynebacterium diphtheria in three eyes (14%),

P. aeruginosa in two eyes (10%), and Streptococcus

pneumoniae in one eye (5%). At presentation, seven cases

(33%) had associated corneal involvement. Corneal

infection was contiguous with the scleral lesion in all

cases. Corneal infiltrate was of full thickness and there

was associated severe anterior chamber reaction. There

was no difference in predisposing factors or etiological

agents in these cases as compared to those without

corneal involvement. An ulcerative scleral lesion was the

most common presentation in this series. In addition,

three eyes presented with multifocal scleral abscesses,

and three eyes (14%) had associated endophthalmitis at

presentation.

Treatment details of these cases are given in Table 1.

Fungal scleritis cases were treated with topical

natamycin 5% eye drops supplemented with systemic

itraconazole 100 mg two times per day. Nocardia scleritis

cases were treated with topical amikacin and a systemic

trimethoprim–sulfamethoxazole combination. The

treatment of fungal and Nocardia scleritis cases had to be

continued for an average duration of 5–6 months.

Surgical debridement was performed in 14 eyes (67%).

The surgical debridement was diagnostic in cases with

nodular lesion or those with negative microbiology on

initial scraping. This also facilitated debulking of the

infected scleral tissue and improved the drug

penetration. During the surgical debridement, the actual

area of involvement was usually found to be larger than

the visible lesion on biomicroscopic view.

During the course of treatment, five eyes (23.8%) were

complicated by serous retinal or choroidal detachment

and five eyes (23.8%) with progression of cataract. Four

eyes (19%) were eventually eviscerated (all these eyes
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Table 1 Patient characteristics, treatment, and outcome

Sl
no.

Age
(years)

Sex Eye Visual
acuity

Previous
history/duration

Findings Organism
smear/culture

Medical therapy Surgery Visual
acuity

Outcome Complications

1 63 M OS PL SB/1 month Scleral abscess, stromal
edema, AC reaction

Fungus/Aspergillus
fumigatus

Topical natamycin/
systemic fluconazole

Buckle
explantation

NPL Phthisis
bulbi

F

2 76 M OD 20/400 Pterygium
excision with
MMC/3 years

Scleral abscess, AC
reaction

GPC/Staphylococcus
epidermidis

Systemic steroids/
topical ciproloxacin

Scleral
debridement/
scleral patch

graft

FCCF Resolved Cataract

3 25 M OS PL Acid burns/2
months

Scleral abscess,
perforation, corneal

infiltrate,
endophthalmitis

Fungus/Cladosporium Topical, systemic
antifungals

Evisceration NPL Eye
eviscerated

Endophthalmitis

4 70 M OS 20/125 SB/1 month Scleral abscess,

inferior RD

Actinomycete/

Nocardia
Topical amikacin Debridement 20/80 Resolved None

5 65 M OS PL Cataract surgery/
2 months

Scleral necrosis,
endophthalmitis

Fungus/unidentified
hyaline

fungusþPseudomonas

Topical/systemic
ciprofloxacin, topical

natamycin

Evisceration NPL Eye
eviscerated

F

6 70 M OS PL Pterygium
excision with

MMC/2 months

Scleral abscess,
corneal ulcer

with perforation

Fungus/Acremonium Topical natamycin/
systemic itraconazole

Debridement/
corneal tissue

adhesive

NPL Resolved Choroidal
detachment

7 55 F OS 20/50 Cataract surgery/
4 years

Multifocal scleral
abscess

Fungus/A. fumigatusþ
Pseudomonas

Topical and systemic
antifungals with

topical ciprofloxacin

Debridement/
evisceration

NPL Eye
eviscerated

F

8 70 F OS 20/120 Cataract surgery/
1 month

Scleral abscess,
anterior uveitis

GPC/Streptococcus
pneumoniae

Topical cefazolin/
systemic ciprofloxacin

Debridement 20/50 Resolved None

9 62 M OS HMCF None Scleral abscess,
corneal infiltrate

Actinomycetes/NocardisTopical and systemic
amikacin

Debridement PL Resolved Cataract

10 64 M OD 20/30 Injury/1 month Scleral abscess,

anterior uveitis

Fungus/A. fumigatus Topical natamycin,

systemic itraconazole

Debridement PL Resolved Cataract

11 6 M OS 20/20 Injury/1 year Scleral abscess,

granuloma pyogenicum

GPB/Corynebacterium
diphtheriae

Topical ciprofloxacin Debridement 20/20 Resolved None

12 25 F OS 20/20 Injury/2 months Scleral abscess,
granuloma pyogenicum

No organism/C.
diphtheriae

Topical ciprofloxacin Debridement 20/20 Resolved None

13 50 M OD 20/70 Pterygium
surgery/1 month

Scleral abscess, corneal
infiltrate and thinning

No organism/C.
diphtheriae

Topical fortified
cefazolin

Debridement/
tissue adhesive

20/400 Resolved Cataract

14 38 M OS CF Nil Multifocal scleral

abscess

GNB/Pseudomonas
aeruginosa

Systemic and topical

ciprofloxacin

Debridement PL Resolved Exudative

retinal
detachment

15 80 M OS CF Pterygium

surgery/1 month

Scleral abscess,

corneal infiltrate,
anterior uveitis

GNB/P. aeruginosa Systemic and topical

ciprofloxacin

F CF Resolved Corneal/

scleral
thinning

16 52 M OD 20/400 SB/2 months Multifocal scleral

abscess

Actinomycetes/

Nocardia
Topical amikacin and

clotrimoxazole

F 20/400 Resolved None
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had fungal scleritis), 3 of these 4 eyes had associated

endophthalmitis and one had multifocal scleral abscess.

Comparison of fungal with other scleritis cases is shown

in Table 2. Infection resolved in 17 eyes but useful vision

(better than or equal to 20/200) was regained only in 7

eyes (33%).

Discussion

Necrotizing scleritis, generally associated with

autoimmune vasculitic diseases, tuberculosis, or syphilis,

is a devastating ocular disorder. All these cases require

treatment with systemic corticosteroid or other

immunosuppressive agents that may worsen infectious

scleritis. Therefore, it is important to make an early

diagnosis of infectious scleritis. Infectious scleritis should

be suspected in any case of indolent progressive scleral

necrosis with suppuration, especially if there is a history

of accidental or surgical trauma. Faulty surgical

technique and trauma cause destruction of conjunctival

and episcleral tissue and their vasculature, predisposing

to direct scleral invasion by organisms. In addition,

inflammatory microangiopathy response in vessels

induced by microbial agents may perpetuate the

condition. It is unusual for the operative site to be

infected after a long and silent postoperative period

without any other occurrence. Survival of organisms in

the tissue for this period of time is unlikely. For these

cases, the trigger mechanism is still unknown for the

development of infectious scleritis after a long latent

period. But it is well established that necrotizing scleritis

(SINS) can be activated long after surgery.10 The

mechanism which induces SINS may be a prodromal

factor in inducing the infectious scleritis. It had been

postulated by Lin et al6 that probably after the initiation

of SINS, the microorganisms invaded and caused the late

onset postsurgical infectious scleritis. However, unlike

the high prevalence of vasculitis among patients of SINS,

none of our patients had any systemic disorder.10

Similar experience has been reported by Altman et al,11 in

their series of four cases of infectious scleritis by S.

pneumoniae. Two of the four patients developed scleritis 4

and 13 years after the prior surgeries and it was

suspected that an underlying SINS became super-

infected. Both these patients were negative for collagen

vascular diseases.

Although various organisms have been identified as

the cause of infectious scleritis, P. aeruginosa remains the

leading responsible organism in reported literature.4–8

Fungal scleritis was a rare entity. Huang et al reported 16

cases of infective scleritis, of which three were fungal

(18%). Lin et al6 reported 30 patients of infectious scleritis

of which only one had fungal keratitis (3%). In a series by

Hsio et al,7 only one case had fungal etiology (5%) out ofT
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the total 18 cases of infectious scleritis. Unlike these

previous reports, fungus in our series was the most

common offending organism (38%), probably due to

geographic areas with a hot and humid climate. At the

L.V. Prasad Eye Institute, among the 3399 patients with

culture-proven infectious keratitis cases examined from

February 1991 to June 2001, 1352 (39.8%) patients were

diagnosed as having fungal keratitis.12 The increased

incidence of fungal infections over a major part of the

year in India may be attributable to the enormous

amount of fungal spores prevalent in the environment.12

Fungal scleritis usually occurs as an exogenous

infection; occasionally, however, it may result from the

hematogenous spread of systemic fungal disease.13

Stenson et al13 reported a case of endogenous fungal

scleritis in an intravenous drug abuser. In our series, all

cases of fungal scleritis had a preceding predisposing

surgical or accidental trauma. None of the patients had

any debilitating ocular or systemic disease predisposing

for endogenous scleritis except for case 7, who was a

known diabetic. Aspergillus flavus was the most common

fungus isolated in these cases. Three cases of fungal

scleritis had associated corneal infiltration (case no. 3, 6,

and 18) and three had associated endophthalmitis (cases

no. 3, 5, and 18).

Nocardia was the next common microorganism isolated

from this series. Review of literature using PubMed and

search using term ‘infective scleritis’ revealed that even

this organism is a rare cause of scleritis.14–18 High

prevalence in the current series could be due to the

higher presence of Nocardia in the soil of India. Also,

India being an agricultural-based developing economy,

has led to greater opportunities for transfer of these

organisms from the soil to the eye.19

Nocardia belongs to the order Actinomycetales. It is a

Gram positive, weakly acid-fast, filamentous saprophyte

representing the indigenous microflora of soil and

Figure 1 (a) Clinical photograph of a 63-year-old male patient with a scleral ulcer in the left eye caused by Aspergillus fumigatus, one
month after scleral buckling surgery (patient 1). (b) A 55-year-old female presented with multifocal scleral abscess in her left eye
caused by A. fumigatus and Pseudomonas aeruginosa, 4 years after cataract surgery, (patient 7). (c) Clinical photograph of a 62-year-old
male patient with a scleral and corneal ulcer in the left eye caused by Nocardia asteroides (patient 9). (d) Clinical photograph of a 50-
year-old male patient with a scleral and a corneal ulcer in the right eye caused by Corynebacterium diphtheriae, one month after
pterygium surgery (patient 13).

Table 2 Comparison of fungal cases with other infectious
scleritis cases

Fungal scleritis Others

Total number 8 13
Associated corneal
infiltration

3/8 (40%) 4/13 (30%)

Multifocal scleral
abscess

3/8 0

Endophthalmitis 3/8 (40%) 0
Eviscerated 4/8 (50%) 0
Useful vision 1/8 (13%)

(95% CI, 0–36%)
6/13 (46%)

(95% CI, 19–63%)

CI, confidence interval.
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decaying vegetation. Nocardia are not a normal part of the

ocular flora. The mode of infection is normally by

implantation or seeding of the organisms from the soil

due to preceding trauma or a foreign body and run a

slow chronic clinical course. In our cases, an antecedent

history of previous ocular surgery or trauma was present

in three cases. Corticosteroids are known to worsen the

infection, probably by stabilizing and inhibiting the

release of lysosomal enzymes thereby preventing the

destruction of phagocytosed intracellular Nocardial

organisms. High doses of both topical and systemic

antibiotics were necessary to halt the progression of

infection by this organism. While literature review

suggests a variable response to medical, surgical, and

combined treatment regimes, all patients in our series

responded favourably to treatment.14–18

As recommended for severe scleritis refractory to

medical treatment, surgical debridement and irrigation

of the exposed scleral bed with antibiotics were

performed in this series in 14 cases. Surgical debridement

not only facilitates the penetration of antibiotics but also

debulks the infected scleral tissue. Lin et al6 reported

favourable outcomes in 26 cases of infectious scleritis that

underwent surgical debridement. Hsio et al7 also

reported similar outcomes in their series of 18 patients of

infective scleritis.

In our series, the overall outcome of treatment in spite

of surgical debridement was not very good; the infection

resolved in 15 of 21 cases. Even in these cases, useful

vision, defined as vision better than 20/200, could be

achieved in seven (33%) cases only. All these resolved

cases had bacterial etiology except for one case of fungus.

Vision could not be salvaged in remaining cases of fungal

scleritis. Review of literature using PubMed revealed that

outcome of fungal scleritis is usually poor.6–8,20–22 Huang

et al reported 16 cases of infective scleritis, of which three

were fungal, two of these cases required enucleation, and

the last one developed recurrence in a patch graft.

Similar poor outcome of fungal scleritis was reported by

Lin et al6 and Hsio et al.7 Numerous factors could be

responsible for progressive worsening in fungal scleritis;

these are poor penetration of antifungal agents in

avascular sclera, nonavailability of fungicidal agent, and

the ability of organisms to persist in the avascular

interstitial scleral lamellae for prolonged periods without

inciting an inflammatory response, leading to

progressive worsening. Moriarty et al23 reported presence

of fungal hyphae in enucleated specimens from two

patients, in spite of the prolonged treatment.

Further, infective scleritis can be complicated by

formation of cataract, glaucoma, endophthalmitis, and

exudative choroidal and retinal detachment. These

sequelae are at least partially responsible for poor visual

outcomes seen in our series in cases of resolved scleritis.

The high percentage of these complications was probably

due to prolonged and severe infection and inflammation.

Further, the actual intraocular spread of infective agent

may lead to infective endophthalmitis. In our series,

endophthalmitis developed in three eyes, all of which

were eventually eviscerated. All three of these eyes had

fungal scleritis (case no. 3, 5, and 18).

In conclusion, our results demonstrate the high

frequency of fungal scleritis among infective scleritis

patients. Most of these patients had poor anatomical and

visual outcomes. Nevertheless, early diagnosis,

appropriate antimicrobial therapy, and timely surgical

debridement are essential to shorten the course of

treatment and improve the final outcome of infective

scleritis.

As with all retrospective studies, our results must be

interpreted cautiously. Our series is one from a tertiary

care practice and not a population-based study. As such,

there is the potential for ascertainment bias and towards

patients with more unusual or difficult-to-control

disease.
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