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Associated
With LASIK

Most cases can be managed with observation alone.

BY RICHARD E. BRAUNSTEIN, MD; AND ANNE S. STEINER, MD

aser vision correction is a popular treatment for

patients who desire spectacle independence.

There are currently two main options for such

patients: PRK and LASIK. As a surface procedure,
PRK eliminates the risks associated with the creation of a
stromal flap but requires longer visual recovery and
increases patient discomfort. LASIK offers faster recovery
and improved patient comfort; however, inherent in the
LASIK procedure are the risks of creating a stromal flap,
including the possibilities of flap infection, dehiscence,
buttonhole, diffuse lamellar keratitis, and epithelial
ingrowth.

Epithelial ingrowth under a LASIK flap is a rare compli-
cation, with varied rates reported in the literature;'
Farah et al' reported a 4.3% incidence of ingrowth,
whereas Stulting et al? reported that epithelial ingrowth
occurred in 9.1% of cases. Both studies were published in
the late 1990s, shortly after LASIK became popular.

There are three possible sources of epithelial cells
under the LASIK flap. One is the microkeratome blade,
which can drag epithelial cells through the stromal flap
during flap creation. The second is injection of epithe-
lial cells under the flap during flap irrigation, when they
can become trapped in the interface. The third source
is central migration of epithelial cells from the periph-
eral cornea under the flap. Theoretically, the cells that
are inserted or injected during flap creation have limit-
ed capacity to replicate and are therefore limited in
their viability. However, the migrating cells have the
potential to cause progressive and more significant
complications.

Epithelial cells may migrate
centrally, causing a decrease in
BCVA, astigmatism, photophobia,
glare, foreign body sensation,
scarring, and flap necrosis.

DIAGNOSE CORRECTLY

On slit-lamp exam, epithelial ingrowth may appear as
isolated islands of epithelial cells, usually with limited
potential for proliferation, or as a line of migratory cells
continuous with the peripheral flap. Retroillumination
may be useful to identify the presence and extent of
ingrowth. Clinically, epithelial ingrowth is most commonly
asymptomatic and limited to the flap periphery. However,
these epithelial cells may migrate centrally, becoming clin-
ically significant and causing a decrease in BCVA, astigma-
tism, photophobia, glare, foreign body sensation, scarring,
and, rarely, flap necrosis.

Epithelial cells may incite a large inflammatory
response, mimicking diffuse lamellar keratitis or infec-
tious keratitis. Although these complications are rare,
they can be devastating. For this reason, it is prudent to
minimize the incidence of epithelial ingrowth and diag-
nose it correctly when possible.

The incidence of epithelial ingrowth is greater in eyes
with postoperative epithelial defects, poor flap adherence,
anterior basement membrane dystrophy, thin flaps or flap
perforation, with increasing age, and in patients with dia-
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Figure 1. Clinically significant epithelial ingrowth after LASIK
enhancement.

betes.>* Good surgical technique at the time of the pri-
mary procedure helps decrease this risk. Some authors rec-
ommend that the stromal bed be well irrigated prior to
lowering the flap, although excessive irrigation may cause
stromal swelling and reduced flap adhesion.’ It is also rec-
ommended that adequate time be taken at the end of the
procedure to allow the flap to dry and ensure its adhesion.

In addition to the factors that increase the risk of epithe-
lial ingrowth during the primary procedure, postoperative
flap lift is the main maneuver that significantly increases the
risk of epithelial ingrowth. Although the rates of clinically
significant epithelial ingrowth in association with primary
LASIK surgery are low, they increase dramatically in re-
treated eyes. Stulting et al’ reported an overall rate of
epithelial ingrowth of 9.1%, but only 1.3% of primary LASIK
cases required surgical intervention for epithelial ingrowth.
In eyes that had undergone flap lift, the rate of ingrowth
was 3.2%. Recently, Caster et al® reported 0% and 2.3% of
clinically significant epithelial ingrowth cases in primary
LASIK and retreatment eyes (Figure 1), respectively.
Additionally, the authors noted that the rate of clinically
significant ingrowth increased when flap lift was performed
more than 3 years after the original treatment.

TAKE-HOME MESSAGE

- The three possible sources of epithelial ingrowth are the
microkeratome blade, flap irrigation, and cell migration
under the flap.

- It is prudent to minimize the incidence of epithelial
ingrowth and diagnose it correctly.

- Incidence of clinically significant epithelial ingrowth
increases in eyes that undergo retreatment.

- Appropriate prevention and prompt diagnosis and
treatment yield the best clinical outcomes.
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Figure 2. Same eye after flap lift and debridement of
epithelial ingrowth at 2 months postoperative.

MINIMIZING THE RISK,
TREATMENT OPTIONS

Numerous surgeons have proposed flap-lift techniques to
minimize the risk of epithelial ingrowth. Using 0.12-mm for-
ceps instead of a spatula to initiate the flap lift may decrease
the incidence of ingrowth because a spatula can drag
epithelial cells into the interface. Chan et al® compared the
rate of postoperative epithelial ingrowth after flap lift using
a forceps lift alone, a spatula alone, and a forceps lift with
subsequent contact lens placement. Patients treated with
the contact lens had increased incidence of epithelial
ingrowth compared with the other groups. The forceps
group had a slightly higher incidence of ingrowth; however,
none of these differences were statistically significant.

The treatment of epithelial ingrowth varies depending
on the clinical presentation. The vast majority of cases
have mild epithelial ingrowth (ie, less than T mm from
the peripheral edge of the flap), which requires nothing
more than safe observation. Treatment is indicated when
the area of epithelial ingrowth increases to more than 1
to 2 mm from the peripheral margin of the flap; when
the ingrowth appears to undergo significant progression;
or when clinically significant astigmatism, decreased
vision, inflammation, or corneal melt occur.

Several options exist for the treatment of epithelial
ingrowth. First, the surgeon can lift the flap and mechani-
cally debride the epithelial cells (Figure 2). This is done
using a blunt instrument, scraping both the stromal bed
and the flap, followed by irrigation with balanced saline
solution. Haw et al” reported the adjunctive use of 50%
ethanol at the time of debridement and irrigation in
cases of aggressive ingrowth. No eyes in this series
required further surgical intervention. One eye developed
recurrent nonprogressive epithelial ingrowth.

The application of fibrin glue at the flap edge and
suturing of the flap are adjunctive treatments that have



been reported to decrease the rate of recurrent epithelial
ingrowth;®? however, these techniques are usually
reserved for cases of severe, aggressive ingrowth or recur-
rent episodes. Fagerholm et al' reported the use of
excimer laser phototherapeutic keratectomy (PTK) to
treat both primary and recurrent epithelial ingrowth.
After mechanical debridement, PTK was used on the
stromal bed and the cap. Although there were no cases
of central recurrence, one eye required additional surgical
intervention for peripheral recurrence.

CONCLUSION

Epithelial ingrowth is a relatively infrequent complication
of LASIK that can result in poor surgical outcomes, but the
vast majority of cases can be managed conservatively with
observation alone. In cases of severe epithelial ingrowth,
usually associated with flap-lift enhancement surgery, surgi-
cal techniques have been described to appropriately treat
the patient and decrease the possibility of further complica-
tion. Although good surgical technique cannot eliminate
the risk of epithelial ingrowth, appropriate preventive steps,
prompt diagnosis, and treatment as necessary will yield the
best clinical outcomes. B
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Hot news from ASCRS 2010

Mean time of 53 hours postop for complete
epithelial healing
with the Moria Epi-K™...
... some as rapid as 42 hours.

Results of 80-eye study presented by Robert Mitchell, MD
(Calgary, Canada)

Epi-LASIK Surgery

The surface ablation procedure of choice

Surgeons who have observed the slow healing and visual recovery
patients experience with PRK and LASEK will be pleased to note
the difference with Epi-LASIK. The Moria Epi-K™ creates a much
smoother, more reqular bed for laser ablation, and with no affected
cells covering the treatment area, corneal re-epithelization and visual
recovery occur more rapidly. Discover why an increasing number of
surgeons prefer Epi-LASIK, rather than PRK and LASEK, for surface

Epi-K

Faster healing and visual recovery than PRK and LASEK
No intrastromal flaps — Better biomechanics
o Practice growth opportunity - treats a wider range of patients than LASIK

The most widely used epikeratome on the market — by a very wide margin

Michell R. Cornea epithelial healing rates after advanced surface treatment refractive
surgery. Paper presented during ASCRS 2010, Boston, MA.
Dr. Mitchell has no financial interest in the product mentionned and is not a paid

consultant for Moria.
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