Efficacy of 2 types of silicone hydrogel bandage
contact lenses after photorefractive keratectomy
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PURPOSE: To compare the efficacy of 2 types of silicone hydrogel bandage contact lenses with high
oxygen transmissibility after photorefractive keratectomy (PRK).

SETTING: Institute of Vision and Optics, Faculty of Medicine, University of Crete, Heraklion, Crete,
Greece.

METHODS: In this prospective study, 1 eye of patients having bilateral PRK was randomly fitted with
a bandage contact lens of lotrafilcon A (Night & Day) and the fellow eye, with a bandage contact lens
of lotrafilcon B (0,0ptix). The patients and the examiner were masked to which bandage contact
lens type was in which eye. Patients were examined on the day of surgery and 1, 3, and 5 days post-
operatively. Postoperative examinations included uncorrected distance visual acuity and slitlamp
biomicroscopy to assess epithelial defect size. Subjective evaluation of pain and vision was re-
corded 1, 2, 3, and 4 days postoperatively.

RESULTS: The study enrolled 44 patients (88 eyes). The mean epithelial defect size immediately
after surgery was 47.0 mm? with both types of bandage contact lenses. There was no statistically
significant difference in epithelial defect size between the 2 lenses at any postoperative visit. Three
days postoperatively, reepithelialization was complete in 75.0% of eyes in the lotrafilcon A group
and 72.7% of the eyes in the lotrafilcon B group.

CONCLUSION: There were no differences in corneal reepithelialization or subjective measurements

after PRK between the 2 types of silicone hydrogel bandage contact lenses.
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Although laser in situ keratomileusis (LASIK) is the
most popular refractive procedure today, photorefrac-
tive keratectomy (PRK) is an older, well-established
flapless procedure that has been performed for more
than 20 years.1 However, eyes with PRK have more
postoperative pain than eyes that have had LASIK as
well as delayed visual recovery.” It is also well estab-
lished that soft contact lenses can be used as a bandage
after PRK or laser-assisted subepithelial keratectomy
(LASEK).> This treatment was initially used to
reduce postoperative pain.6’7 However, subsequent
studies found that application of a bandage contact
lens increased the time and quality of epithelial heal-
ing and preserved the epithelial flap after LASIK.*"'°

To achieve optimum biocompatibility for overnight
wear, bandage contact lenses should allow enough
oxygen flow to maintain corneal aerobic metabolism.
Silicone hydrogel contact lenses use materials with
high oxygen permeability and thus meet this need.'!
Even so, conventional contact lenses from hydrogel
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materials remain the most common type of bandage
contact lens after corneal refractive surgery; however,
because of their low oxygen transmissibility, they do
not meet the criterion for overnight wear. Recent stud-
ies” report that in most patients, silicone hydrogel
contact lenses of lotrafilcon A provide significantly
faster corneal reepithelialization and reduced patient
discomfort after PRK. This lens (Night & Day, Ciba Vi-
sion) received U.S. Food and Drug Administration
(FDA) approval for 30 days of continuous wear and
for use as a bandage contact lens for therapeutic
applications.'?

During the past 5 years, other contact lenses of
newer silicone hydrogel materials, such as lotrafilcon
B, have been introduced on the market. Although the
lotrafilcon B lens (O,Optix, Ciba Vision) received
FDA approval for 6 days of continuous wear, a period
satisfying a criterion for epithelial healing, it has not
been approved for use as a bandage lens for therapeu-
tic purposes.
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The aim of the current study was to compare the
post-PRK performance of lotrafilcon A and lotrafilcon
B hydrogel contact lenses from the same manufacturer.
Outcome measures were postoperative vision, pain,
epithelial defect size, and speed of reepithelialization.

PATIENTS AND METHODS

This prospective double-masked comparative clinical study
enrolled patients who had bilateral PRK for the correction
of myopia at the Institute of Vision and Optics, University
of Crete. All patients provided written consent before enroll-
ment. The research conformed to the tenets of the Declara-
tion of Helsinki and followed a protocol approved by the
University of Crete Research Board.

Exclusion criteria included previous refractive surgery,
myopic refractive error higher than 8.00 diopters (D), aniso-
metropia higher than 2.00 D, and ocular or systemic disease
that could affect epithelial healing. All patients were asked to
cease contact lens wear at least 3 weeks before the preopera-
tive examination.

Surgical Technique

The surgical procedure was performed under sterile con-
ditions using topical anesthesia of proxymetacaine hydro-
chloride 0.5% eyedrops. The epithelium was removed with
a soft rotating brush. Stromal ablation was performed with
a 400 Hz Allegretto laser platform (WaveLight AG). After ab-
lation, mitomycin-C 0.02% was applied for up to 15 seconds.
At the end of the procedure, 1 eye of each patient, randomly
determined by a coin flip, was fitted with a lotrafilcon A ban-
dage contact lens (Night & Day) and the fellow eye, with a lo-
trafilcon B bandage contact lens (O,Optix). Table 1 shows the
specifications of the lenses. Patients were masked to which
type of bandage contact lens was in which eye. The same cli-
nician evaluated the fit of the bandage contact lenses using
slitlamp biomicroscopy.

The postoperative medication regimen was the same for
both eyes and included diclofenac sodium 0.1% for 2 days
and tobramycin-dexamethasone drops until the bandage
contact lens was removed. Patients were encouraged to use
artificial tears every 30 minutes until the day of complete
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Table 1. Contact lens characteristics.

Bandage Contact Lens

Parameter Night & Day O,0ptix
Material
Name Lotrafilcon A Lotrafilcon B
Type Silicone hydrogel  Silicone hydrogel
Dk/t 140 110
Water content (%) 24 33
Diameter (mm) 13.8 14.2
Back vertex Plano Plano
power (D)
Back optic 8.40 8.60

zone radius (mm)

Dk/t = oxygen transmissibility coefficient

reepithelialization. For pain control, patients could take 1
to 2 tablets of oral nimesulide 100 mg.

Postoperative Follow-up

All patients were examined 1, 3, and 5 days postopera-
tively. Each postoperative examination included slitlamp bi-
omicroscopy and assessment of uncorrected distance visual
acuity measured using logMAR ETDRS charts at 4 m.
Slitlamp biomicroscopy was used to evaluate the integrity
of the corneal media and objectively assess epithelial healing.
An ophthalmologist who was unaware of the type of ban-
dage contact lens in each eye performed the assessments.
The epithelial defect size was calculated from the remaining
area (A) of the epithelial defects using the following
equation:

A=r{(a+b)/4]

where 4 is the shortest dimension of the defect and b is the
longest dimension. Other researchers have used this equa-
tion to determine the remaining epithelial defect size after
PRK.'® Each bandage contact lens was removed when there
was no observable remaining epithelial defect. After removal
of the bandage contact lens, fluorescein was instilled to con-
firm the absence of an epithelial defect. The day of epithelial
healing was recorded in each case.

Subjective evaluation of pain (discomfort) and vision was
also recorded on every postoperative day. Pain scores were
evaluated on a scale of 0 to 4 as follows: 0 = no discomfort
or pain; 1 = mild discomfort; 2 = moderate burning pain;
3 = burning pain requiring oral medication (nimesulide
100 mg); 4 = severe constant or sharp pain not mitigated
with oral medication. Vision scores were evaluated on a scale
of 0 to 4, with 0 representing blurred vision and 4, vision sim-
ulating the patient’s corrected distance visual acuity.

Statistical Analysis

Based on pilot data and previously published studies, "’
the maximum standard deviation of the difference in epithe-
lial defect size between the lotrafilcon A contact lens and the
lotrafilcon B contact lens 1 day and 3 days postoperatively is
+5. Thus, using a sample size of 40, the study was designed
to detect a difference in epithelial defect size of 2.3 with 80%
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power at a significance level of 5%. This value corresponds to
the average defect size 1 day before complete reepithelializa-
tion reported by Engle et al."

Statistical analysis was performed using StatView
software (version 5.0, SAS Institute, Inc.) on a Macintosh
platform (Apple Inc.). Subjective and objective outcomes
were compared using paired Student t and chi-square
tests, where appropriate. Because the number of discor-
dant pairs in each case was small (<10), paired propor-
tions were compared using tests based on exact
binomial probabilities.

RESULTS

Forty-four patients (88 eyes) were enrolled the study.
The mean age of the 22 men and 22 women was 28.5
years (range 20 to 45 years). Slitlamp biomicroscopy
at the end of surgery showed the fit of the bandage
contact lens was satisfactory in all eyes.

Figure 1 shows characteristic slittamp biomicro-
scopic images of the cornea in the same eye 1 day
and 3 days postoperatively. The corneal epithelial de-
fect was mostly healed by the third postoperative day.

The mean attempted spherical equivalent was —3.90 D
+ 1.82 (SD) in the lotrafilcon A group and —3.88 +
1.81 D in the lotrafilcon B group; the difference was not
statistically significant (P = .69). The mean epithelial
defect size immediately after surgery was 47.0 mm?
in both groups; the range of the defect was 29.7
to 78.8 mm” in the lotrafilcon A group and 31.2 to
70.8 mm? in the lotrafilcon B group. Figure 2 shows
the correlation for epithelial defect size between the
2 bandage contact lenses immediately after surgery.

On average, eyes in the lotrafilcon B group had
slightly larger areas of epithelial defect than eyes in
the lotrafilcon A group. The difference was not statis-
tically significant at 1 day (26.0 mm? versus 25.7 mm?
P = .67),3 days (2.2 mm? versus 1.9 mm?% P = .64), or
5 days (0.2 mm? versus 0.3 mm? P = .56) (Figure 3).

Three days postoperatively, reepithelialization was
complete in 33 eyes (75.0%) in the lotrafilcon A group
and 32 eyes (72.7%) in the lotrafilcon B group. At 5
days, reepithelialization was complete in 42 eyes
(95.5%) and 41 eyes (93.2%), respectively. The

Figure 1. Slitlamp biomicroscopic images of the same eye at
day 1 (left) and day 3 (right) postoperatively.

difference between groups was not statistically signif-
icant on either day (P = 1.00).

Figure 4 compares the mean subjective pain and vi-
sion scores between the 2 groups at all time points.
There were no statistically significant differences
between the 2 bandage contact lenses at any time
(P >.10).

DISCUSSION

Although the therapeutic use of soft contact lenses was
reported almost 40 years ago,”>™° their use has in-
creased significantly in recent years as a result of the
introduction of surgical techniques designed to per-
manently correct refractive errors. Soft contact lenses
used as a bandage after refractive surgery aid in cor-
neal protection and pain relief and accelerate the heal-
ing process'® by preserving the epithelial flap after
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Figure 2. Correlation of the area of epithelial defect between the 2
silicone hydrogel lenses immediately after surgery. The dashed
line represents the least-square regression fit (> = 0.94).
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Figure 3. Plot of the mean epithelial defect size on all postoperative
days. The error bars represent +1 SD. Values at day 5 correspond to
11 eyes and 12 eyes (lotrafilcon A and lotrafilcon B, respectively)
(Day 0 = day of surgery).

LASIK or by promoting reepithelialization after PRK
or LASEK.>>1

Contact lenses interact mechanically with the cornea
and modify the physiologic processes of corneal tissue,
reducing corneal function. The most frequent compli-
cations of contact lens wear are the direct result of
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Figure 4. Subjective pain (top) and vision (bottorm) on all postopera-
tive days (Day 0 = day of surgery).

impaired oxygen supply to the cornea. Rigid gas--
permeable and soft contact lens materials with high
oxygen permeability have driven the success of contin-
uous wear because they have eliminated the hypoxic
effects previously associated with extended-wear
lenses."”'® Essential to this was the establishment of
corneal oxygen requirements and the development
of materials and manufacturing techniques to meet
those requirements. The introduction in the late
1990s of silicone hydrogel contact lenses designed for
continuous wear was beneficial to the field of refrac-
tive surgery. The high oxygen transmissibility of these
lenses alleviates hypoxic-induced complications,
enhancing wound healing and epithelial cell repro-
duction after refractive surgery.

Photorefractive keratectomy, a well-established
flapless refractive procedure, has been performed for
more than 20 years.! However, significant drawbacks
of PRK remain; that is, it causes greater postoperative
pain and more delayed visual recovery than LASIK.
The therapeutic value of the lotrafilcon A bandage
contact lens has been shown,' as has its efficacy in
achieving faster corneal reepithelialization and in re-
ducing discomfort after PRK.' Therefore, we evalu-
ated whether another silicone hydrogel bandage
contact lens with different technical characteristics
produced by the same manufacturer would have the
same efficacy. Our hypothesis was that a bandage con-
tact lens of lotrafilcon B, which has FDA approval for 6
days of continuous wear (versus 30 days for the lotra-
filcon A lens), would be as efficacious as the lotrafilcon
A lens in reepithelialization after PRK.

Recently, Gil-Cazorla et al.” evaluated the efficacy of
2 types of silicone hydrogel contact lenses used as
a bandage after LASEK. The 2 lenses differed signifi-
cantly in oxygen transmissibility, water content, sur-
face treatment, and initial modulus. The authors
found no significant differences between the 2 lenses
in vision, corneal epithelial status, conjunctival and
limbal hyperemia, or lens movement. However, the
results are not directly comparable to those in our
study because of the significant differences between
LASEK and PRK.

The present study, in which each patient wore both
types of lenses, was a direct comparison between lotra-
filcon A and lotrafilcon B lens after PRK. We controlled
factors that could influence the epithelial healing pro-
cess, such as the environment and physiologic healing
response, and patients and examiners were masked to
which type of lens was in which eye. Although, on av-
erage, eyes with a lotrafilcon A lens had slightly small-
er areas of epithelial defect than eyes with a lotrafilcon
B lens, there were no statistically significant differ-
ences between the 2 lenses at any postoperative exam-
ination. There was also no difference in the number of

J CATARACT REFRACT SURG - VOL 35, DECEMBER 2009



SILICONE HYDROGEL BANDAGE CONTACT LENSES AFTER PRK 2107

days required for complete reepithelialization or in the
subjective evaluation of pain or vision between the 2
lenses at any time. Engle et al.' found significantly
faster corneal reepithelialization and reduced patient
discomfort during the first 48 hours after PRK in the
eyes with a lotrafilcon A bandage contact lens than
in eyes with a hydrogel bandage contact lens. Al-
though there was no significant correlation between
discomfort and defect size on any postoperative day
with either bandage contact lens, our study found
that larger epithelial defects at 3 days were associated
with higher levels of pain with both lens types. It is not
clear why Engle et al. did not find a significant correla-
tion because larger epithelial defects should cause
greater discomfort as a result of greater sensory nerve
exposure. Moreover, in our study, patients reported
increased discomfort postoperatively, although com-
plete reepithelialization may have already occurred.
This might be because the oral medication for pain
control, which would likely result in underestimation
of subjective evaluation of pain, had been discontin-
ued by that time. However, in addition to the major
role of corneal sensory nerves, other factors might
play a part in pain sensation.

Furthermore, in the subjective vision evaluation, all
patients reported that vision on the third postopera-
tive day was worse than on the earlier 2 postoperative
days. This was not unexpected because the epithelial
healing process takes place at the center of the cornea
at that time.

Although the 2 types of bandage contact lenses used
in our study differ in the back optic zone radius and
diameter, there were no significant differences be-
tween the 2 lenses fitted in post-blink lens movement
and centration, corneal coverage, or tear-film thickness
after the lens was removed (all assessed using specular
reflection). The basic fitting philosophy, as previously
suggested,” was to provide adherence and stabiliza-
tion, allowing for less than normal mobility. On the
other hand, some tear exchange should be conserved
to provide sufficient oxygen to the corneal periphery
for metabolic changes to occur in the regenerating cor-
neal epithelium. Seo et al.”! showed that a flat-fitted
bandage contact lens after LASEK results in shorter ep-
ithelial healing time than a steep-fitted lens. However,
itis important to differentiate between the role of a ban-
dage contact lens fitted after LASEK and the role after
PRK. After LASEK, the key action of the bandage con-
tact lens is to accelerate the wound-healing response of
the corneal epithelium. After PRK, the bandage contact
lens should promote stabilization and complete cor-
neal reepithelialization. Based on this, we fit bandage
contact lenses tighter than normal to prevent excessive
lens movement that could cause further trauma to the
central cornea or patient discomfort.

In conclusion, as have previous studies, our study
found that contact lenses of silicone elastomer mate-
rials can be used as an effective and well-tolerated
bandage after refractive surgery.”*'® Furthermore,
we show for the first time that in addition to the lo-
trafilcon A contact lens with its established efficacy,
the lotrafilcon B contact lens can be used as an effec-
tive bandage after PRK because of the limited time
(4 to 5 days) usually required for complete corneal
reepithelialization.
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