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Improvement in
corneal scarring
following bacterial
keratitis

Abstract

Aim Bacterial keratitis results in corneal
scarring and subsequent visual impairment.
The long-term evolution of corneal scars has
not been well described. In this case series,
we identified patients who had improvement
in corneal scarring and visual acuity from

a clinical trial for bacterial keratitis.

Methods We searched the records of the
Steroids for Corneal Ulcers Trial (SCUT) for
patients who had improvement in vision
between the 3-month and 12-month visits
and reviewed their clinical photographs.
Results Of the 500 patients enrolled in
SCUT, five patients with large central corneal
scars due to bacterial keratitis are presented.
All experienced improvement in rigid contact
lens—corrected visual acuity from months 3
to 12. All patients also had marked
improvement in corneal opacity during the
same time period. None of the patients opted
to have penetrating keratoplasty.

Conclusions Corneal scars may continue to
improve even many months after a bacterial
corneal ulcer has healed. The corneal
remodeling can be accompanied by
considerable improvement in visual acuity,
such that corneal transplantation may not be
necessary.
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Introduction

Infectious keratitis is a significant cause of
visual impairment worldwide, and many
affected patients ultimately undergo surgical
intervention."> The Steroids for Corneal Ulcers
Trial (SCUT; clinicaltrials.gov #NCT00324168)
investigated the safety and efficacy of
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corticosteroids in the treatment of bacterial
corneal ulcers.? In SCUT, visual acuity was
assessed at 3 and 12 months after a patient
presented with a corneal ulcer. We noticed that
the corneal scars of some patients continued to
resolve even after 3 months, which was often
accompanied by improvement in vision. Here,
we present a case series demonstrating that
improvements in corneal scarring and visual
acuity can continue even months after finishing
treatment.

Methods

The SCUT trial was approved by the University
of California, San Francisco Committee on
Human Research and the Aravind Institutional
Review Board.

The methodology and results of the SCUT
trial have been reported previously.>* Briefly,
patients with culture-confirmed bacterial
corneal ulcers were randomized to one of two
treatment arms: topical antibiotic and
prednisolone phosphate, 1%, or topical
antibiotic and placebo. Best spectacle-corrected
visual acuity was assessed at enrollment,
months 3, and 12, and rigid contact
lens—corrected visual acuity was assessed at
months 3 and 12. Certified refractionists
performed all visual acuity testing using a
tumbling E chart. For this report, we identified
patients with large central scars who had visual
acuity improvement from months 3 to 12 and
examined their clinical photographs.

Case reports

In SCUT, 404 of 500 subjects had visual acuity
measured at months 3 and 12; of these, 127 had
large scars (>4 mm, measured as the geometric
mean of the two longest perpendicular
diameters) obscuring the entrance pupil at
enrollment. Of these, 14 subjects had at least
four lines of improvement in best contact
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lens—corrected visual acuity from months 3 to 12, of
which 7 had a 12-month contact lens visual acuity
better than logMAR 0.5 (20/63). Five of these study
subjects had photographs at all time points and are
presented here.

Serial corneal photographs of the five subjects at
enrollment, 3, and 12 months are shown in Figure 1. At
enrollment, each of the participants had a large central
infiltrate and best spectacle-corrected visual acuity of
counting fingers or worse. Corneal cultures were
performed in all the study subjects and grew
Streptococcus pneumoniae for subjects 1-4 and Pseudomonas

aeruginosa for subject 5. All subjects were initially treated
with moxifloxacin. Subjects 1 and 2 were treated with
placebo eyedrops, and subjects 3-5 with prednisolone
phosphate, 1% eyedrops. Each responded to topical
therapy but developed a large corneal scar by 3 months
after enrollment. Nonetheless, visual acuity improved
markedly from enrollment to the 3-month visit (Table 1).
Although the size of the corneal scars in these subjects
generally did not change between the 3- and 12-month
visits, the scars became markedly less dense during this
follow-up period (Figure 1), and visual acuity continued
to improve (Table 1). Rigid contact lenses improved

Figure 1 Improvement in corneal scarring after treatment for bacterial keratitis. Each row shows a different study subject at
enrollment, months 3 and 12. Subject 4 was pseudophakic at presentation; all others were phakic for the duration of the follow-up

period.
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Table 1 Characteristics of five study subjects with large central scars and visual improvement between months 3 and 12

ID Age Sex SCUT Tx Organism BSCVA BCLVA
0 Month 3 Months 12 Months 3 Months 12 Months
1 50 F Placebo S. pneumoniae CF 20/159 20/38 20/69 20/29
2 43 M Placebo S. pneumoniae HM 20/240 20/66 20/132 20/55
3 63 M Steroid S. pneumoniae CF 20/289 20/69 20/289 20/42
4 65 M Steroid S. pneumoniae CF 20/96 20/28 20/80 20/25
5 30 F Steroid P. aeruginosa HM 20/145 20/26 20/126 20/24

BCLVA, best visual acuity after correction with rigid gas permeable contact lens; BSCVA, best spectacle—corrected visual acuity; CF, counting fingers; HM,
hand motions; SCUT T, treatment group in the Steroids for Corneal Ulcers Trial. 34

vision in four of the five subjects at 3 months and in all
the five subjects at 12 months (Table 1).

Discussion

In this case series, we demonstrate that a small fraction
of severe corneal scars resulting from bacterial keratitis
will show improvement in the density of opacity over
time, with concurrent improvement in vision. None of
the five patients in this series required corneal
transplantation by 12 months after enrollment, which
might not have been expected given the examination at 3
months.

Several mechanisms account for decreased vision
following corneal scarring, including reduced corneal
transparency, irregular astigmatism, and light scatter.
However, various populations of myofibroblasts and
fibroblasts are active during corneal stromal wound
healing and may even restore corneal transparency.’ In
this study, the serial photographs demonstrate that visual
acuity impairment due to occlusion can improve over
time, even long after the corneal ulcer has healed. In
addition, if irregular astigmatism is estimated as the
difference between spectacle corrected and contact lens
corrected visual acuity, then four of the five patients in
this series had smaller amounts of irregular astigmatism
at the 12-month visit compared with the 3-month visit.
Therefore, both scar opacity and irregular astigmatism
may improve after the first 3 months following a large,
central corneal ulcer.

The chief limitation of this case series is that the
observations represent a minority of bacterial ulcer
patients and therefore may not be generalizable to all
corneal ulcers. However, the series does demonstrate that
at least some corneal ulcer scars—even large centrally
located scars—will continue to improve many months
after the initial infection. It may be prudent to delay
corneal transplantation in patients with good vision in
the contralateral eye, as surgical visual rehabilitation may
not ultimately be necessary. Further follow up of the
SCUT study participants will provide additional insight

regarding longer-term visual acuity outcomes and
corneal scar remodeling.

Summary

What was known before
® Bacterial keratitis results in corneal infiltration, with
resultant corneal scarring.
@ Corneal scars from bacterial keratitis undergo remodeling
in the short term.

What this study adds

® Eyes with large central corneal scars from bacterial
keratitis demonstrated considerable fading of the corneal
opacity, even between the third and twelfth months
following presentation.

® Eyes with central scars from bacterial keratitis had less
irregular astigmatism at month 12 compared with
month 3.

® Eyes underwent corneal remodeling many months after
the corneal ulcer healed, suggesting that penetrating
keratoplasty could be delayed in patients with good
contralateral vision.
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