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A B S T R A C T

Purpose: To present a case of epithelial ingrowth into the laser-assisted in situ keratomileusis (LASIK) flap in-
terface after a patient underwent descemet stripping automated endothelial keratoplasty (DSAEK) surgery with
venting incisions.
Observations: We present a case of a 48-year-old man with previous history of LASIK that underwent DSAEK for
pseudophakic bullous keratopathy after complicated cataract surgery requiring an intraocular lens (IOL) ex-
change. The patient developed epithelial ingrowth into the LASIK flap interface from one of the venting inci-
sions. The epithelial ingrowth was observed as it was a small peripheral area that did not affect his visual acuity.
Conclusions and Importance: Epithelial ingrowth is a well-described complication following LASIK but has rarely
been described to occur after endothelial keratoplasty (EK). Even rarer, are reports of epithelial ingrowth after
EK cases that have been found to result from venting incisions. To the authors’ knowledge, this is the first case of
the ingrowth into a LASIK flap interface occurring after EK through a venting incision. Although it may be an
uncommon occurrence in which a patient with a history of LASIK requires EK, surgeons should take extra
precautions to avoid this complication.

1. Introduction

Epithelial ingrowth occurs when epithelial cells invade other ocular
tissues. Historically it was reported to occur retrocorneally into the
anterior chamber after trauma or surgery.1,2 Currently, the term is most
closely associated with epithelial invasion of a corneal lamellar inter-
face such as in laser-assisted in situ keratomileusis (LASIK) or en-
dothelial keratoplasty (EK).3 The term epithelial downgrowth more
specifically refers to cases of epithelial invasion into other ocular tissues
and can be used in these cases to help avoid confusion. After epithelial
invasion, the cells may regress, remain stable, or progress and pro-
liferate.4,5 A patient with this postoperative complication may be
asymptomatic, requiring only observation, or in rare cases, might need
surgical treatment to manage its sequelae.3,6 Complications resulting
from epithelial ingrowth include growth of opacity into the visual axis,
induction of irregular astigmatism, foreign body sensation and flap
melt.3,7

In LASIK, the ingrowth occurs when epithelial cells are introduced
intraoperatively or invade postoperatively into the flap-stromal bed

interface.5 In contrast, epithelial ingrowth occurs post EK primarily at
the donor graft-host interface and additionally can result in epithelial
downgrowth retrocorneally.3,4 Venting incisions have been implicated
in a few cases of epithelial invasion post EK and it has been demon-
strated in vitro that corneal epithelial cells may migrate deeper into the
cornea through such incisions.4,8,9

We report a patient who developed epithelial ingrowth in the LASIK
flap interface after having descemet stripping automated endothelial
keratoplasty (DSAEK) surgery with venting incisions. Considering that
both LASIK and EK have been independently associated with epithelial
ingrowth, this case represents an interesting opportunity to examine the
implications of this post-operative complication in a single case with
history of both procedures.

2. Case report

A 48-year-old white male presented for consult of persistent corneal
edema of the left eye after complicated surgery to repair a dislocated
intraocular lens (IOL) implant. The patient had undergone pars plana
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vitrectomy with scleral fixation of an Akreos AO lens (Bausch & Lomb).
The patient's ocular history was also significant for LASIK and pseu-
dophakia of both eyes. His systemic history was significant for anti-
phospholipid antibody syndrome for which he was taking apixaban.

Visual acuity at presentation in that eye was 20/400 with no im-
provement through pinhole. Intraocular pressure was normal and equal
to the other eye. Central corneal thickness was 686 compared to 527 in
the other eye. The iris was noted to be incarcerated in the wound and
with a large iridectomy and was poorly reactive. Posterior segment
health was unremarkable for both eyes. The patient was offered DSAEK
surgery instead of descemet's membrane endothelial keratoplasty
(DMEK) surgery due to the abnormal anterior chamber anatomy and
concern for opacification of the hydrophilic lens implant with injection
of a long-acting gas.

The patient subsequently underwent DSAEK with pupilloplasty. An
anterior chamber maintainer was used, and the graft was inserted using
a pull through technique. The use of a large air bubble was not an
option due to the large iris defects and lack of vitreous and capsule
structures increasing the risk for posterior dislocation of the bubble. To
promote graft adherence, the peripheral stromal bed of the host was
roughened using a Terry scraper. In addition, three venting incisions
were made to allow for drainage of interface fluid. The use of venting
incisions was essential in this case since the abnormal anatomy pro-
hibited the use of a large air bubble to aid in graft attachment and
higher likelihood that the air bubble would go behind the iris and lens
through the large iris defects. Post-surgical histopathological analysis
confirmed pseudophakic bullous keratopathy as the etiology for the
corneal edema.

Afterwards, the patient experienced a relatively uncomplicated re-
covery. Edema gradually resolved, and vision also improved. At the 6-
month postoperative visit, a small area of epithelial ingrowth was noted
for the first time near one of the venting incisions (Fig. 1). Due to the
small size and peripheral location, the ingrowth is expected to remain

stable and not interfere with vision. At last visit, about 8 months
postoperative, a manifest refraction obtained 20/20-2 best spectacle
corrected visual acuity in that eye.

3. Discussion

Epithelial ingrowth into the cornea is characteristically apparent on
slit lamp examination as a homogenous gray-white interface opacity,
but may also be imaged by anterior segment optical coherence tomo-
graphy (AS-OCT).4,10 A case series by Suh et al. utilized AS-OCT to
evaluate epithelial ingrowth. These cases demonstrated hyperreflective
and hyporeflective areas in locations of epithelial ingrowth. These
findings are apparent in our case. The AS-OCT obtained shows hy-
perreflectivity in the LASIK interface flap in this region with a darkened
shadow below it (Fig. 2A and B).

Unlike other post-EK epithelial ingrowth cases, our patient experi-
enced growth of the epithelial cells at the LASIK flap interface in con-
trast to the donor-host interface. In the overwhelming majority of cases,
this finding is clinically insignificant.3,4,7 Despite being a well-known
complication of LASIK (incidence up to 20%), the percent requiring
surgical treatment is small after both primary treatment and enhance-
ment (0.92% and 1.7% respectively).5,7 For mild ingrowth, simple ob-
servation is recommended. Surgical management of epithelial ingrowth
in LASIK typically involves a flap lift, but additional interventions, such
as suturing or fibrin glue, may be required, depending upon recur-
rence.11

The overall occurrence with EK appears to be much less than in
LASIK, with a recent case series by Dalal et al. identifying a total of 33
cases from both their clinics and in the literature including cases of
epithelial downgrowth.4 Fortunately, the ingrowth observed in EK
generally appears to occur at the donor-host interface and outside the
visual axis, remaining static or even regressing over time.3,4 It appears
that the majority of cases that require additional intervention post EK
have epithelial downgrowth, involving ingrowth on the endothelium
and into the anterior chamber.4,10 Downgrowth has the potential to
cause more severe complications, such as corneal decompensation, ir-
itis, glaucoma retinal detachment and phthisis bulbi.10

In general, three mechanisms have been identified as possible
causes of ingrowth in EK including the introduction of loose epithelial
cells intraoperatively through the wound site, migration of donor epi-
thelial cells from eccentrically trephined grafts containing full-thickness
cornea, and introduction of epithelial cells from full-thickness corneal
incisions.3 Venting incisions appear to be the cause for the ingrowth in
this reported case due to the proximity of the ingrowth to the location
of one of the venting incisions.

It appears however that venting incisions are an uncommon cause of
epithelial ingrowth. In the cases series by Dalal et al., only one patient
out of eight documented to have venting incisions developed ingrowth
attributable to an incision.4 A review of the literature identified one
other similar case in which a 35-year old man developed epithelial
ingrowth one month after Descemet stripping endothelial keratoplasty
(DSEK) with stromal puncture.8 In both cases, cell growth did not
progress and remained stable. Additionally, unlike our case, none of the
cases appeared to have history of LASIK. Interestingly, we did find a
case which occurred after phacoemulsification in which epithelial in-
growth into the LASIK flap interface seemed to have entered through a
suture track.12

In the current state, our patient's epithelial ingrowth remains stable,
similar to other post EK cases with ingrowth and not requiring inter-
vention.10 As mentioned previously, two other post-EK cases were
found to have venting incision associated epithelial ingrowth and both
were able to be managed simply by observation.4,8 One of the cases first
noted the ingrowth at the 1-month follow up and was closely monitored
for 13 months after surgery with the ingrowth remaining stationary.8 In
the other case, it is not mentioned when the epithelial ingrowth was
first observed, but the patient was followed for two years and six

Fig. 1. Slit lamp photo 8 months post descemet stripping automated endothelial
stripping automated keratoplasty (DSAEK) demonstrating area of epithelial
ingrowth at arrow.
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months without complication.4

However, in some cases, such as endothelial graft failure, a repeat
EK or penetrating keratoplasty may be required.13,14

Prevention has been recommended as the best way to manage this
complication.3–5 This includes utilizing careful surgical technique.
Suggestions include debriding loose donor epithelium, removing epi-
thelium around venting incisions and avoiding excessive intraocular
manipulation.4,9 To avoid epithelial implantation during EK surgery, it
is recommended to mark the edge of the stromal bed created by the
microkeratome cut to facilitate centration of the tissue during trephi-
nation in order to avoid a full thickness edge for the DSAEK graft. This
can be done by the surgeon at the time of surgery or by the eye bank
during tissue preparation.4 Close observation is the most conservative
approach and is likely the best option when in growth is limited to the
interface and outside of visual axis as in the case we present.3,4 Another
potential treatment for epithelial downgrowth includes the use of in-
tracameral antimetabolites. 5-Fluorouracil has been reported as a suc-
cessful treatment in a few cases post keratoplasty.15,16 YAG laser has
also been reported as a potential treatment of epithelial ingrowth post
LASIK, but involves the risk of flap breakthrough with additional in-
growth.17,18 Repeat EK or PKP may be necessary in severe cases such as
those resulting in graft failure.

4. Conclusions

We present a unique case of venting incision associated epithelial
ingrowth at the LASIK flap interface after undergoing DSAEK surgery.
Though our patient has still experienced an excellent outcome, clin-
icians are advised to exercise added caution when performing DSAEK
surgery on patients with prior history of LASIK especially if venting
incisions are planned.3,4
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