Treatment of Persistent Corneal Epithelial
Defect With Extended Wear of a Fluidventilated Gas-permeable Scleral Contact Lens
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● PURPOSE:

To report treatment of persistent corneal
epithelial defects unresponsive to other therapies by
extended wear of a fluid-ventilated gas-permeable scleral
contact lens.
● METHODS: In this retrospective study, 14 eyes of 13
consecutive patients referred for the treatment of persistent corneal epithelial defects that failed to heal with
conventional therapies or developed epithelial defects
after penetrating keratoplasty for persistent corneal epithelial defects were fitted with an extended-wear gaspermeable scleral lens. These included seven eyes of six
patients with Stevens-Johnson syndrome and seven eyes
of seven patients who did not have Stevens-Johnson
syndrome. Twelve eyes had undergone recent penetrating keratoplasty. All 14 eyes were fitted with a gaspermeable scleral contact lens designed to avoid the
intrusion of air bubbles under its optic. An antibiotic and
corticosteroid were added to the lens fluid reservoir or
instilled before each lens insertion in 12 of 14 eyes. The
lenses were worn continuously except for brief periods of
removal for purposes of cleaning, replacement of the lens
fluid reservoir, and examination and photography of the
cornea.
● RESULTS: Five of the seven persistent corneal epithelial defects associated with Stevens-Johnson syndrome
healed. The persistent corneal epithelial defects of four of
these eyes re-epithelialized within 7 days, and a fifth
healed in 27 days of gas-permeable scleral lens extended
wear. A sixth persistent corneal epithelial defect that
failed to heal initially re-epithelialized after a subsequent
penetrating keratoplasty and gas-permeable scleral lens
extended wear. The seventh eye healed after 3 days of
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gas-permeable scleral lens extended wear, but the persistent corneal epithelial defect subsequently recurred.
Three of seven non–Stevens-Johnson syndrome persistent corneal epithelial defects re-epithelialized within 36
hours, 6 days, and 36 days, respectively. Of the six (six of
14) persistent corneal epithelial defects that failed to heal
with a gas-permeable scleral lens extended wear, one subsequently healed after multiple amniotic membrane grafts.
Microbial keratitis occurred in four eyes (four of 14) and
graft failure in one eye, all of which required repeat
penetrating keratoplasty.
● CONCLUSION: Extended wear of an appropriately designed gas-permeable scleral contact lens was effective in
promoting the healing of persistent corneal epithelial
defects in some eyes that failed to heal after other
therapeutic measures. Re-epithelialization appears to be
aided by a combination of oxygenation, moisture, and
protection of the fragile epithelium afforded by the scleral
lens. However, microbial keratitis represents a significant
risk. (Am J Ophthalmol 2000;130:33– 41. © 2000 by
Elsevier Science Inc. All rights reserved.)

A

FTER A TYPICAL CORNEAL ABRASION, EPITHELIUM

characteristically resurfaces the defect quickly and
uneventfully. However, the coexistence of risk
factors, such as corneal hypesthesia, limbal stem cell
deficiency, dry eye conditions, exposure, and diabetes, may
retard the centripetal migration of epithelia adjacent to
the denuded area, thereby resulting in a persistent corneal
epithelial defect.1,2 Lacking an intact epithelium, the
underlying cornea is susceptible to inflammation and
infection. Therapeutic modalities available to facilitate
re-epithelialization include eyelid patching, soft contact
lens extended wear, copious lubrication, and tarsorrhaphy.
However, these efforts sometimes fail. In a recent report,
only 51% of corneas with severe ocular surface disorders
re-epithelialized after epithelial stem cell transplantation.3
Other studies document complete resurfacing of otherwise
intractable persistent corneal epithelial defects after surgi-
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TABLE 1. Ocular Medications Used in Scleral Lens Reservoir: Prophylactic Antibiotics

Ciprofloxacin
0.3%

Patient 1
2 RE
2 LE
3 fourth PK
3 fifth PK
4
5
6
7
8
9
10
11
12
13

Ofloxacin
0.3%

Trimethoprim
Polymyxin B
Sulfate

Polymyxin B
10,000 units/ml
Gramicidin
0.025 mg/ml

Bacitracin Zinc
Polymyxin B
Ophthalmic Ointment

2 gtt.*
1 gt.
1 gt.
No antibiotic used
1 gt.
No antibiotic used
1 gt.
1 gt.
Placed on peripheral rim
of lens
2
2
2
2

gtt.
gtt.
gtt.
gtt.

1 gt.
1 gt.

PK ⫽ penetrating keratoplasty.
* Drops.

cal application of an amniotic membrane,4,5 treatment
with gas-permeable scleral lenses,6 and the use of nerve
growth factor.7

which consisted of an antibiotic and/or corticosteroid,
were instilled immediately before lens insertion (Tables 1
and 2). The size of the fluorescein-stained persistent
corneal epithelial defect was monitored at each visit by
video and still photography performed during the brief
periods of lens removal.
In designing the lenses, priority was given to preventing
the intrusion of large air bubbles under the optic of the
lenses. Small, mobile bubbles were acceptable.

PATIENTS AND METHODS
THIS RETROSPECTIVE CASE STUDY INCLUDED 14 EYES OF 13

consecutive patients with persistent corneal epithelial
defects who were referred because of failure of other
therapeutic measures or who developed a large epithelial
defect after penetrating keratoplasty for persistent corneal
epithelial defects that was refractory to other treatment.
The design, manufacture, and fitting protocol of the
Boston Scleral Lens are described elsewhere.8
Informed consent was obtained from all patients. The
continuous wear of the Boston Scleral Lens was interrupted by brief periods of removal once or twice during
each 24-hour period for cleaning and replacement of the
fluid reservoir, except for patient 8, who wore the lens
without interruption for 1 week. After its removal, the lens
was cleaned with the Boston Cleaner (Polymer Technology Corporation, Rochester, NY), rinsed with nonpreserved sterile saline, and generously coated with Simplicity
conditioning solution (Polymer Technology Corporation).
The posterior surface of the lens was again rinsed with
sterile saline. In some patients one or two drops of the
prescribed medications (Tables 1 and 2) were placed in the
lens cup, which was topped off with sterile, nonpreserved
saline before lens reinsertion. In others, the medication(s),
34
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RESULTS
DETAILS OF CLINICAL FINDINGS, TREATMENTS, AND OUT-

comes before scleral lens wear are listed in Table 3. Previous
unsuccessful treatments of the persistent corneal epithelial
defects included tarsorrhaphy (11 eyes), soft contact lens
extended wear (11 eyes), patching (12 eyes), buccal mucous
membrane grafts of the tarsal conjunctiva in five of the seven
Stevens-Johnson syndrome eyes, and copious lubrication in
all eyes. The persistent corneal epithelial defects of 12 of the
14 eyes in this study followed penetrating keratoplasty of
which seven were in eyes of six patients with StevensJohnson syndrome and eight were performed for nonhealing
persistent corneal epithelial defects.
The persistent corneal epithelial defects of five of the
seven eyes with Stevens-Johnson syndrome, including
one eye of one patient with toxic epidermal necrolysis,
re-epithelialized with gas-permeable scleral lens extended wear (Table 4). Four of these five eyes were
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TABLE 2. Ocular Medications Used in Scleral Lens Reservoir: Topical Corticosteroid Drops

Prednisolone Acetate 1%

Patient 1
2 RE
2 LE
3 fourth PK
3 fifth PK
4
5
6
7
8
9
10
11
12
13

Prednisolone Sodium
Phosphate 1%

Rimexolone Ophthalmic
Suspension 1%

2 gtt.
Not used in lens reservoir*
Not used in lens reservoir*
No steroid used
1 gt.
2 gtt.
Not used in lens reservoir*
1 gt.
No steroid used
Not used in lens reservoir*
2 gtt.
2 gtt.
Not used in lens reservoir*
2 gtt.
1 gt.

PK ⫽ penetrating keratoplasty.
* Corticosteroid drop instilled just before scleral lens insertion.

transitioned to daily wear without recurrence of a
corneal epithelial defect. The fifth patient (patient 5),
whose corneal epithelial defects had persisted for 60
days and healed in 3 days of extended-wear gas-permeable scleral lens extended wear, discontinued scleral lens
wear because of handling difficulties, and the corneal
epithelium remained intact 1 year later. The epithelial
defect of patient 1 did not resolve with gas-permeable
scleral lens extended wear, but it did heal after a
subsequent penetrating keratoplasty that was immediately followed by gas-permeable scleral lens extended
wear.
Of the three non–Stevens-Johnson syndrome corneal
epithelial defects that persisted and healed uneventfully
with gas-permeable scleral lens extended wear, two were in
neurotrophic corneas secondary to Herpes simplex keratitis
(patients 7 and 11), and the defect in patient 8 was
associated with longstanding ocular cicatricial pemphigoid.
The persistent corneal epithelial defects of six eyes failed
to resurface during the course of this study (Table 4).
Epithelial defects in patients 1 and 9 had healed after
penetrating keratoplasties, but these corneas failed to
re-epithelialize after a subsequent penetrating keratoplasty
was performed for other reasons.
Four eyes in this study developed microbial keratitis; the
eye of patient 10 had three separate episodes. All required
penetrating keratoplasty, which resolved the infection. A
persistent corneal epithelial defect was present in all eyes
at the time of onset, except for patient 3, in whom the
status of the corneal epithelium was unknown. All patients
VOL. 130, NO. 1
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had been wearing the scleral lens for extended periods,
except for patient 10, whose third corneal bacterial ulcer
occurred during daily wear. The organisms cultured from
the corneal ulcers are listed in Table 5.

CASE REPORTS
● PATIENT 2:

This woman developed Stevens-Johnson
syndrome in 1992 at age 18, 2 months after treatment
was initiated for acute leukemia. In the same year, 4
months after a depleted bone marrow graft was performed, she developed bilateral persistent corneal epithelial defects. The cornea in her right eye perforated
after two glue and bandage lens procedures. The subsequent penetrating keratoplasty perforated, as did the
lamellar keratoplasty that followed. A second lamellar
keratoplasty developed a persistent corneal epithelial
defect that persisted despite a 75% tarsorrhaphy which
was extended to over 90%. Sixteen months later, the
tarsorrhaphy was reversed, and gas-permeable scleral
lens extended wear was initiated on an intact cornea
and resumed immediately after a stem cell allograft was
performed 1 month later. Four months later this eye
underwent a penetrating keratoplasty, cataract extraction, and posterior chamber implant, after which a large
epithelial defect developed that promptly healed on
resuming gas-permeable scleral lens extended wear. This
eye was transitioned to daily wear and has 20/30⫹
vision through the lens 2 years later
The cornea of the left eye perforated, as did the
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TABLE 3. Patient Profiles Before Scleral Lens Fitting for Persistent Corneal Epithelial Defect

Patient

Age

Gender

Eye

16
18

M
F

26
19
74

M
F
M
F

LE
RE
LE
LE
RE
LE
RE

7

69

F

RE

8
9

68
66

F
M

RE
LE

10

57

F

RE

11

56

M

LE

12

49

F

LE

13

20

M

LE

1
2
2
3
4
5
6

Penetrating
Keratoplasty

Diagnosis

Stevens-Johnson syndrome
Stevens-Johnson syndrome
Toxic epidermal necrolysis
Stevens-Johnson syndrome
Stevens-Johnson syndrome
Neurotrophic keratitis
Keratoconjunctivitis sicca
Rheumatoid arthritis
Diabetes
Neurotrophic keratitis
Herpes simplex
Ocular cicatricial pemphigoid
Neurotrophic keratitis
Herpes zoster
Keratoconjunctivitis sicca
Sjögren syndrome
Mooren ulcer
Neurotrophic keratitis
Herpes simplex
HIV ⫹
Neurotrophic keratitis
Herpetic corneal disease
Atopic keratoconjunctivitis
Stevens-Johnson syndrome

Duration of PCED

Prior Treatment
for PCED*

Yes
Yes
Yes
Yes
Yes
Yes
Yes

12 months
2 days†
5 months
21 days
21 days
60 days
0‡

1,2,3,4,5,6,8(2)
1,2,4,5,6,8(1)
2,3,4,5,6,8(1)
3,4,5,6,8(3)
3,4,5,6
1,2,3,4,5,6,7
2,4,6,7

No

5 months

2,5,6

No
Yes

1 month
0‡

2,4,5,6
2,6

Yes

0‡

2,4,5,6,8(3)

Yes

5 months

4,5,6,8(2)

Yes

4 months

2,4,6,8(2)

Yes

3 days†

1,2,4,5,6,7,8(7)

HIV ⫽ human immunodeficiency virus; PCED ⫽ persistent corneal epithelial defect.
* 1) Limbal allograft, 2) tarsorrhaphy, 3) mucous membrane grafting, 4) pressure patching, 5) therapeutic soft lens, 6) copious lubrication,
7) amniotic membrane grafting, 8) penetrating keratoplasty (number of penetrating keratoplasties before scleral lens fitting).
†
History of previous persistent epithelial defects.
‡
Scleral lens inserted prophylactically at close of penetrating keratoplasty.

subsequent Gunderson flap. The penetrating keratoplasty
that followed developed a persistent corneal epithelial
defect 8 months postoperatively which persisted for 5
months, despite a 75% tarsorrhaphy. Extended-wear use
gas-permeable scleral lens was then initiated, and the
persistent corneal epithelial defect healed in 6 days (Figure
1). This eye was subsequently transitioned to daily wear
and has been free of an epithelial defect during the
subsequent 4 years.

6 days (Figure 2). This eye, which was transitioned to daily
wear, has been free of an epithelial defect during the
interim 3 years, and the patient has 20/30 visual acuity
through the lens.
● PATIENT 11:

This 56-year-old man developed a persistent corneal epithelial defect in his left eye secondary to
chronic herpes simplex keratitis. His first penetrating
keratoplasty in 1996 was followed by a persistent corneal
epithelial defect that persisted until his second penetrating
keratoplasty, cataract extraction, and posterior chamber
implant 1 year later. A persistent corneal epithelial defect
developed immediately after surgery and persisted for 5
months. The epithelial defect healed in 36 hours after the
initiation of gas-permeable scleral lens extended wear, at
which time the schedule was changed to daily wear. The
persistent corneal epithelial defect promptly reappeared
and resolved when extended wear was resumed for an
additional 24 hours. This eye has been free of an epithelial

● PATIENT 4:

This woman developed Stevens-Johnson
syndrome in 1992 at age 15. Her right cornea perforated
shortly thereafter and was treated with glue and bandage
lens. Four years later this eye underwent a penetrating
keratoplasty, cataract extraction, posterior chamber lens
implantation, and anterior segment reconstruction. A
persistent corneal epithelial defect developed postoperatively and persisted for 21 days until gas-permeable scleral
lens extended wear was initiated and the defect healed in
36
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TABLE 4. Clinical Outcomes After Onset of Extended-wear Scleral Lenses for Persistent
Corneal Epithelial Defects
Diagnosis
SJS vs
Non-SJS

Patient

Defect Healed

Time to Heal

1
2 RE
2 LE
3

SJS
SJS
SJS

No
Yes
Yes
Yes

4
5
6

SJS
SJS
Non-SJS

Yes
Yes
No

6 days
3 days

7
8
9

Non-SJS
Non-SJS
Non-SJS

Yes
Yes
No

6 days
36 days

10
11
12
13

Non-SJS
Non-SJS
Non-SJS
SJS

No
Yes
No
No

Complications

Microbial keratitis
4 days
6 days
27 days

Microbial keratitis (4th PK)
Suture abscess (5th PK)

Graft failure, repeat penetrating
keratoplasty

Repeat penetrating keratoplasty
with limbal autograft, Amniotic
membrane grafting
Microbial keratitis ⫻ 3
36 hours
Microbial keratitis
Graft rejection
Defect recurred and failed to heal

Non-SJS ⫽ non–Stevens-Johnson syndrome; PK ⫽ penetrating keratoplasty; SJS ⫽ StevensJohnson syndrome.

TABLE 5. Microbial Keratitis in Patients With Scleral Lens
Extended Wear
Patient

Organism Cultured

1
3
10 (fourth penetrating keratoplasty)
10 (fifth penetrating keratoplasty)
10 (sixth penetrating keratoplasty)*
12

Mycobacterium abscessus
Streptococcus pneumoniae
Alpha-hemolytic streptococcus
Staphylococcus epidermidis
Staphylococcus epidermidis
Staphylococcus epidermidis

* Microbial keratitis developed with daily wear of a scleral lens
after penetrating keratoplasty and amniotic membrane grafting.

defect during the subsequent 18 months, except for one
transient episode that followed the patient’s failure to tape
the lids closed at night.

DISCUSSION
ALTHOUGH THIS UNCONTROLLED RETROSPECTIVE CASE

series study lacks a previous and subsequent treatment
protocol, the history and outcomes before referral suggest
that continuous wear of a fluid-ventilated gas-permeable
scleral lens enhances the healing of persistent corneal
VOL. 130, NO. 1
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epithelial defects that are refractory to other treatment
modalities. We believe this to be the result of the unique
environment these lenses create for the corneal epithelium, an environment consisting of three salient features:
an adequate supply of oxygen, a constant aqueous interface, and the absence of friction or shearing forces generated by the movement of the lids over the cornea as occurs
during blinking, or the movement of the cornea under the
lids, as occurs in patching and tarsorrhaphy (Table 6).
A continuing supply of oxygen is necessary to sustain
the health and repair of the corneal epithelium. It has been
suggested that partial tarsorrhaphy is more effective than
patching in treating epithelial defects, because it causes
less corneal oxygen deprivation.1 The oxygen content of
the reservoir fluid of the Boston Scleral Lens is maintained
principally by its diffusion through the matrix of the lens,
although some is also supplied through tear-fluid exchange.
During sleep, the driving partial pressure of oxygen at the
front surface of a contact lens is greatly reduced, and the
amount that reaches the corneal surface is further attenuated as it passes through the matrix of the lens and the fluid
compartment.9,10 Nevertheless, our results suggest that the
corneal oxygen supply under the Boston Scleral Lens is
sufficient to maintain the viability of regenerating epithelium during sleep.
One of the principal design features of the Boston
Scleral Lens is its ability to avoid suction through fluid-tear
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FIGURE 1. Left eye of patient 2. (Top left) Epithelial defect at presentation. Defect had been present for 5 months. Use of scleral
extended-wear lens initiated. (Top right) Reduction in size of epithelial defect after 3 days of scleral extended wear. (Bottom left)
Smaller defect on day 4. (Bottom right) Resolution of defect by day 6. The scattered pools of fluorescein dye indicate continued
corneal surface irregularity.

Although the persistent corneal epithelial defects of some
eyes resolve with extended soft contact lens wear, others do
not, possibly partly because of individual variation in corneal
oxygen uptake rates.11 However, in a large series of cases in
which the effects of contact lens extended wear on overnight
corneal edema were studied,9 it was also noted that the soft
contact lenses were immobile, with various degrees of adherence on eye opening (Holden B, written communication,
January 15, 1998). If the situation is similar to that found with
rigid corneal contact lenses, adhesion is accompanied by the
depletion of the aqueous component of the tears trapped
beneath the lens, leaving a mucoid substrate that binds it to
the corneal surface.12 Moreover, the decreased tear osmolality
during sleep may also facilitate soft lens adhesion.13 Under
these circumstances, the initiation of blinking on awakening
can create shearing forces between the adherent lens and
underlying cornea that may detach weakly adherent, newly
migrated epithelium, such as occurs in classical recurrent
erosions without a contact lens when the lids are first opened
after sleep. The Boston Scleral Lens, on the other hand,
maintains a substantial layer of aqueous fluid over the cornea
at all times.

interchange under the haptic (fluid ventilation) instead of
air aspiration through fenestrations (air ventilation). Air
was specifically excluded because of our observations of its
adverse effects on the surface epithelium, as evidenced by
fluorescein staining. Moreover, the epithelium of corneas
with ocular surface disease is generally more vulnerable to
desiccation.
The elimination of lid– cornea friction is fundamental to
the success of the extended-wear gas-permeable scleral
lens. This is inferred by our observation that overnight
scleral lens wear was a prerequisite to the healing of certain
persistent corneal epithelial defects. Moreover, the premature transition to daily wear in several cases resulted in the
temporary recurrence of the corneal epithelial defects. In
patient 8, healing of the large persistent corneal epithelial
defect did not occur until uninterrupted scleral lens wear
was extended to periods of 1 week. Even when reepithelialization was complete under this regimen, the new
surface failed to become securely attached to the underlying stroma, as suggested by the observed wrinkling of the
epithelium immediately inferior to the descending upper
lid margin during the closing phase of a blink.
38
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FIGURE 2. Right eye of patient 4. (Top left) Epithelial defect at presentation. Defect had been present for 21 days after penetrating
keratoplasty. Use of scleral extended wear lens initiated. (Top right) Reduction in size of defect at day 3. (Bottom left) Resolution
of defect by day 6. (Bottom right) Scleral lens on right eye of patient 4. Note the fluorescein-highlighted reservoir bathing the
corneal surface.

TABLE 6. Characteristics of Therapeutic Modalities for the Management of Persistent
Epithelial Defects
O2 Deprivation of
Epithelium

Eyelid patching
Therapeutic soft lens
Frost suture*
Partial tape tarsorrhaphy
Tarsorrhaphy
Gas-permeable scleral lens
Amniotic membrane graft

Yes
Yes
No
No
No
†
†

Reduces Hydration
of Epithelium

Adds Fluid
Reservoir

Yes
Yes
No
No
No
No
No

No
No
No
No
No
Yes
No

External Friction to
Fragile Epithelium

Eyelid
Contact lens
Eyelid
Eyelid
Eyelid
None
None

* Intramarginal eyelid suture used to narrow or close palpebral fissure.
Probable insignificant amount of oxygen deprivation (see text).

†

Patching and tarsorrhaphy share the disadvantage of
generating friction between the corneal and tarsal conjunctival surfaces during eye movement. Because a teardeficient state exists during sleep13 and with neurotrophic
VOL. 130, NO. 1
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corneas,14 friction between the eyelid and corneal epithelium may be increased under these circumstances. Corneal
trauma generated by blinking in Stevens-Johnson syndrome is exacerbated by the presence of keratinization of
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the lid margins, trichiasis, and dystichiasis. Pressure patching can exacerbate this abrasive effect. Moreover, tarsorrhaphy does not eliminate lid– cornea friction, and partial
tarsorrhaphy does not completely avoid the effects of
corneal drying.
In patient 13 the size of the persistent corneal epithelial
defect had not changed significantly when observed after
the first overnight wear, but it rapidly decreased over the
course of the following day and resolved by the following
morning. It was apparent in this case that the major period
of healing occurred during waking hours when the lids
were open.
The Boston Scleral Lens also served as a vehicle for
delivering prophylactic and therapeutic topical ocular
medications to the cornea. The low rate of reservoir fluid
turnover is reflected by the observed slow seepage of
fluorescein-stained tears into the postlens fluid reservoir
and the fact that the dye can be observed under the lens for
up to 24 hours after its introduction. This slow rate of
turnover would also apply to drugs placed in the lens
reservoir.
Four eyes developed microbial keratitis with the extended-wear gas-permeable scleral lens and required penetrating keratoplasty. A Mycobacterium abscessus keratitis and
endophthalmitis developed in patient 1, 4 months after an
extruding Ahmed prosthesis was removed and after 45
months of gas-permeable scleral lens extended wear. This
eye was eventually lost because of a nonreparable retinal
detachment. Patient 3 developed a Streptococcus pneumoniae keratitis while continuing the extended-wear gaspermeable scleral lens 2 months after the resolution of the
persistent corneal epithelial defect. This was successfully
treated with a penetrating keratoplasty, and the persistent
corneal epithelial defect has not recurred on a scleral lens
daily wear schedule during a follow-up period of 24
months. The only eye of patient 10 developed an ␣
streptococcus keratitis 2 months after the extended-wear
gas-permeable scleral lens was initiated after the fourth
penetrating keratoplasty. Two months after a fifth penetrating keratoplasty and an extended-wear gas-permeable
scleral lens for a persistent corneal epithelial defect, the
eye again developed a bacterial keratitis from which
Streptococcus epidermidis was recovered. A subsequent penetrating keratoplasty and amniotic membrane graft were
performed. The amniotic membrane was removed at 1 week,
and scleral lens daily wear was started. A large epithelial
defect developed. One month later, a third bacterial keratitis
occurred; S. epidermidis was again cultured.
These cases illustrate the high risk of bacterial keratitis
that exists when contact lenses are worn for extended
periods,15 especially in the presence of an epithelial defect.
The fact that the fluid compartment of the lenses on three
of the four eyes that developed bacterial keratitis contained both an antibiotic and a steroid may be significant.
Based on this experience, our current strategy is to convert
patients to daily wear as soon as possible after the resolu40
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tion of the persistent corneal epithelial defect. The decision when to convert to daily wear is determined by
balancing the risk of developing a bacterial keratitis
against the benefit of resolving the otherwise intractable
persistent corneal epithelial defect for the individual patient. The risk of keratitis resulting from opportunistic
organisms is not eliminated by the use of prophylactic
antibiotics. One of the four eyes developed three episodes
of infectious keratitis during scleral lens wear, suggesting
that the occurrence of a bacterial keratitis may be a
predictive marker for a future infection. A second eye
developed a suture abscess while on scleral lens daily wear
after a persistent corneal epithelial defect, which developed after a therapeutic penetrating keratoplasty for microbial keratitis had resolved.
These results suggest that conversion from extended to
daily wear should commence as soon as possible after
resolution of the persistent corneal epithelial defect and
after the epithelium has remained intact for a minimum of
24 hours. The risk of infectious keratitis associated with
prolonging gas-permeable scleral lens extended wear must
be balanced against the risk of the recurrence of the
persistent corneal epithelial defect if the transition to daily
wear is premature. However, the treatment of both intractable persistent corneal epithelial defects and infectious
keratitis complicating the use of the extended-wear gaspermeable scleral lens is the same, namely, penetrating
keratoplasty. In contrast, in our population with nonpersistent corneal epithelial defects using scleral lenses, which
is not included in this study, bacterial keratitis occurred in
four of 300 eyes of 208 patients, and three of the four
resolved on medical treatment.
The more difficult question is when to discontinue the
extended-wear gas-permeable scleral lens in the face of an
unresolved persistent corneal epithelial defect. Although
six persistent corneal epithelial defects cleared within 1
week of this treatment, two eyes required periods of 27 and
36 days. If the extended-wear gas-permeable scleral lens
had been aborted in the two cases that required longer
extended wear, the likely outcome would have been a
repeat penetrating keratoplasty complicated by a recurrence of the persistent corneal epithelial defects and the
need for the resumption of the extended-wear gas-permeable scleral lens use.
Our current strategy is to examine these patients daily
without exception and transition them to daily wear 24
hours after the persistent corneal epithelial defect has
resolved. The epithelial defect must show improvement
within the first 24 to 48 hours to continue the extendedwear gas-permeable scleral lens regimen. Once the persistent corneal epithelial defect has resolved, the patients are
instructed to remove the lens just before retiring and
immediately instill a lubricating ointment and tape the lids
closed to minimize eyelid friction during the night. The
lens is reinserted as soon as possible after awakening.
It might be argued that, in some cases, the role of the
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scleral lens in the healing of the persistent corneal epithelial defects was unclear. This is especially true of those
patients in whom the Boston Scleral Lens was inserted at
the close of surgery or shortly thereafter. However, in
patients 2, 4, 5, 7, 8 and 11, the time frames, histories, and
disease processes strongly support the pivotal role of the
extended-wear gas-permeable scleral lens in the resolution
of their persistent corneal epithelial defects. Moreover, the
experience of patients 1, 6, and 9 suggests that the failure
of the extended-wear gas-permeable scleral lens to heal a
persistent corneal epithelial defect does not preclude it from
being successful after a subsequent penetrating keratoplasty.
The composition of the fluid in the lens reservoir
warrants further study to improve its biocompatibility and
perhaps further improve the healing environment of the
corneal epithelium. The incorporation of autologous serum4 and nerve growth factor7 may optimize their suggested benefits, because of the small rate of turnover of the
fluid compartment and the significantly greater corneal
contact time. More rapid healing and earlier conversion to
daily wear has the potential of reducing the risk of
microbial keratitis significantly.
The recently introduced amniotic membrane5 also appears to aid in resurfacing the cornea after a persistent
corneal epithelial defect. Its mechanism of action may be
similar to that of the extended-wear gas-permeable scleral
lens in that it is permeable to oxygen, moist, and protects
the regenerating corneal epithelium from lid friction.
Further long-term studies are required to determine
whether the continuation of daily gas-permeable scleral
lens wear subsequent to the healing of a persistent corneal
epithelial defect prevents or reduces their recurrence in
vulnerable eyes.
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