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Surgical excision is the only definitive treatment for pter-
ygium. Pterygium removal is usually combined with a
conjunctival autograft and/or antimitotic molecules to
reduce the rate of recurrence [1]. Reported complications
include keratitis, scleral ulceration, necrotizing scleritis,
perforation, iridocyclitis, cataract formation, glaucoma, and
scleral calcification [2, 3]. In this study, we described eleven
cases of infectious keratitis following pterygium surgery.
The authors are unaware of any other studies detailing
keratitis after pterygium surgery.

In this retrospective study, the medical records of eleven
patients who presented with infectious keratitis following
pterygium surgery from January 2016 up to December 2017
were reviewed. The patient data recorded at other hospitals
were collected by reviewing hospital records. The data of
the patients who underwent surgery at Farabi Eye Hospital
and were followed using the routine schedule were extrac-
ted from hospital records and the patients were advised
about any untoward post-operative events. Cases with
apparent infiltration in the cornea were included, but
patients with corneal thinning without infiltration such as
dellen formation were excluded from the study. The prin-
ciples of the Declaration of Helsinki were observed and the
study was approved by the local ethics committee.

Eight patients were men. The mean age of the patients
was 63.6 ± 8.2 (53–77) years. The mean latency period
between pterygium surgery and corneal ulcer was 49.3 ±
41.2 (25–165) days. Five cases developed keratitis as a
result of surgery at Farabi Eye Hospital out of a total of
2118 pterygium operations during the same time period,
suggesting an incidence rate of two corneal ulcers in every
1000 pterygium operations. However, it is possible that

some patients with keratitis following pterygium surgery at
Farabi Eye Hospital were visited elsewhere.

The site of pterygium was nasal in ten cases and temporal
in one case. Intraoperative topical mitomycin-C (MMC)
(0.2 mg/ml for 2–3 min) was administered in all cases with
no postoperative topical MMC drops. Most of the cultures
(five patients) demonstrated gram-positive bacteria.
(Table 1). Corneal thinning was seen in eight patients of
whom two presented with a corneal perforation (Fig. 1a, b).
A tectonic surgical support was used in five patients with
corneal thinning including amniotic membrane transplant
(AMT), cyanoacrylate glue, patch graft (using the anterior
stroma following endothelial keratoplasty), and penetrating
keratoplasty. Five cases presented with sclerokeratitis and
scleral thinning in whom a tectonic procedure was under-
taken (Table 1). A history of herpetic keratitis was negative
in all patients. The corneal sensation was intact in all
patients on pre-operative examination.

There are case reports of microbial keratitis following
pterygium surgery. Shenoy et al. reported a case of late
corneal thinning and keratitis after pterygium surgery. They
considered the use of MMC as a primary risk factor by
causing delayed wound healing in response to keratocyte
depletion; however, they did not report any microorganisms
[4]. Because intraoperative MMC was used in all of our
cases, their conclusion could be consistent with our study.
Hirst reported only one case of infectious keratitis in 1000
pterygium operations. All operations were done by one
surgeon [2]. In our study, the incidence of keratitis was two
cases in 1000 pterygium operations. It may be related to the
fact that operations in our hospital were performed by
residents.

Excessive scraping, cauterization, and adjunctive anti-
proliferative treatment such as beta-irradiation and mito-
mycin C were described as significant risk factors for
infectious sclerokeratitis in previous studies [3–6]. Corneal
epithelial defects following surgery and a chronic avascular
zone in the area of the pterygium surgery would predispose
the patients to infection [1]. (Fig. 1c) Corneal ulceration and
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perforation in Sjogren syndrome [6] may follow pterygium
excision. In our study, only one case (Case 8 in Table 1)
presented with dry eye syndrome documented by a tear
breakup time (TBUT) less than 6 mm in both eyes com-
patible with a diagnosis of dry eye.

The latency period between pterygium surgery and
sclerokeratitis was 10 days to 18 years in the previous
studies [7]. This latency period was 1 to 6 months in our
study. In the previous studies, Pseudomonas aeruginosa
was the most common microorganism causing scleritis after

Table 1 Descriptive data of patients with post pterygium keratitis

Case Age
(years)

Gender Site of
pterygium

Technique Complication Latency period between
pterygium surgery and
keratitis (Days)

Corneal
thinning

Scleritis Surgery Topical medical
treatment

Culture BCL Systemic
disease

1 56 Female Nasal AMT − 27 + + Patch graft
then PKP

ceftazidime,
vancomycin

Streptococcus
pseudomonas

+ DM

2 65 Male Nasal AMT − 75 + − − ceftazidime,
vancomycin
changing to
levofloxacin

− _ _

3 74 Male Nasal Conjunctival graft Bare sclera,
conjunctival
retraction

165 − + Scleral
debridement and
conjunctival flap

ceftazidime,
amikacin then
changed to
amikacin

Pseudomonas _ _

4 62 Male Nasal Conjunctival graft 32 + + AMT cefazolin, amikacin _ _ _

5 60 Male Nasal AMT 35 + + PKP cefazolin, amikacin Streptococcus _ _

6 53 Male Temporal Second surgery
for the recurrence
by
conjunctival graft

55 − − − cefazolin, amikacin Staphylococcus
epidermis

_ _

7 77 Male Nasal AMT 25 + − Glue cefazolin, amikacin − − −

8 57 Male Nasal Conjunctival graft Bare sclera,
retracted
conjunctiva

28 + − − cefazolin, amikacin − _ _

9 62 Female Nasal Conjunctival graft Conjunctival
retraction

32 + + PKP Voriconazole Fusarium − −

10 59 Female Nasal AMT _ 27 + − − Fortified cefazolin
and amikacin then
changed to fortified
cefazolin

Staphylococcus aureus − −

11 75 Male Nasal Conjunctival
rotational graft

− 42 − − − Fortified cefazolin
and amikacin then
changed to fortified
cefazolin

Pneumococcus − −

BCL bandage contact lens, PKP penetrating keratoplasty, AMT amniotic membrane transplantation, Glue cyanoacrylate glue, DM diabetes
mellitus

Fig. 1 Panel a shows perforated
keratitis one month after
pterygium surgery and amniotic
membrane transplantation. Panel
b shows another patient with
perforated keratitis after
pterygium surgery and
conjunctival graft. Panel
c shows keratitis with
conjunctival retraction and bare
sclera after pterygium surgery
and conjunctival graft, as
mentioned in the text, long-term
scleral and anterior segment
ischemia could result in keratitis
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pterygium surgery [3]. In our study, gram-positive micro-
organisms were cultured more frequently compared to other
organisms, which may be related to the inclusion of the
keratitis vs. scleritis after pterygium surgery in our study.
Although surgical site infection is expected to occur in early
postoperative days, scleritis and keratitis may develop more
than one month after the primary surgery. Some authors
propose that MMC could cause necrotizing scleritis and the
subsequent ischemic area of the anterior segment could lead
to superinfection by different microorganisms. In our study,
the cornea was involved in all cases, and the sclera was
involved in five cases. One of the limitations of this study
was its retrospective nature, and another limitation was the
different experience levels of surgeons in pterygium
surgery.

In conclusion, keratitis could unexpectedly occur more
than one month after pterygium surgery; therefore, close
follow-up of susceptible patients for a more extended time is
warranted. Gram-positive organisms were most frequently
isolated. This finding could emphasize the possible role of
ocular surface flora superinfection, especially with gram-
positive bacteria, in the context of segmental scleral ischemia
following the use of topical steroid in the presence of per-
sistent epithelial defects. This study found an incidence of 2/
1000 for microbial keratitis after pterygium surgery. A pro-
spective study would be required to substantiate our findings.
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