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Abstract

A 46-year-old patient presented with a flip-folded partially dislocated flap after trauma
caused by a sheet of paper, four years after a reportedly uneventful laser in situ kera-
tomileusis procedure using microkeratome. Flap re-lift, mechanical debridement, and flap
stretching were performed in a first interventional approach. Due to epithelial ingrowth
two month after the first intervention, a flap re-lift and mechanical removal of epithelial
cells from the stroma bed and flap were performed. In addition, triamcinolone was applied
subconjunctivally. Thereafter, best corrected visual acuity of 20/20 was regained and no
more epithelial ingrowth was observed. Only few cases of flap dislocation with epithelial
ingrowth have been described in the literature following trauma, though none of a per-
manently inward folded flap. The use of subconjunctival triamcinolone is a new approach

to prevent recurrent epithelial ingrowth. © 2019 The Author(s)
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Introduction

Since laser in situ keratomileusis (LASIK) was introduced in 1991, it has offered an accu-
rate and safe refractive procedure with fast rehabilitation [1, 2] to correct refractive errors.
Traumatic flap dislocation is a feared complication, which can occur early, within the first
week, or as a late complication up to 14 years after an initially uneventful LASIK procedure
[3-6]. Consequences are corneal irregularities, epithelial ingrowth, haze formation, or flap
shrinkage [5, 7], which may be associated with decreased visual acuity, glare, and varying lev-
els of discomfort.

We present an unusual case of flap dislocation and a partially “flipped flap” with epithelial
ingrowth four years after uneventful LASIK. With two subsequent interventions, the condition
was revised and full best corrected visual acuity (BCVA) was restored. Recurrent epithelial
ingrowth and haze formation were successfully prevented by the use of subconjunctival tri-
amcinolone.

Case Report

A 46-year-old man had undergone uneventful LASIK using a microkeratome in 2014 to
correct myopia. Apart from that, no other ophthalmic treatments were reported. Four years
later, in April 2018, he hit himself with the edge of a sheet of paper in his left eye. At presen-
tation at our clinic four weeks later, the patient reported blurred vision, glare, tears, and pain
in his left eye. BCVA was 20/50, and the slitlamp examination of the left eye revealed a partial
displacement of the temporal flap margin, which was folded “calzone-like” underneath the
central part of the flap (Fig. 1). The bare stroma bed was covered with epithelial tissue, and
epithelial ingrowth was present under the folded flap. An average flap thickness of 110 um
was measured on the anterior segment optical coherence tomography.

Flap lifting and repositioning was planned under topical anesthesia for the next day. After
conjunctival disinfection with povidone-iodine 7.5% solution (Braunol®) and topical anesthe-
sia with oxybuprocain (Novesine® 0.4%), the folded flap was lifted with a LASIK spatula and
extensively flushed with balanced salt solution. The anterior and posterior side of the flap as
well as the stroma bed were properly freed from epithelium by scraping with a hockey knife.
Because the flap had slightly shrunken, it was gently stretched mechanically and flushed again
with balanced salt solution until a perfect fit was achieved, and the flap was put in its original
position. At the end of the procedure, a therapeutic contact lens was applied, and the eye was
patched. The patient was instructed to use antibiotic drops (levofloxacine [Oftaquix®]) and
topical dexamethasone (Monodex®) five times a day for one week. Thereafter, antibiotic drops
were stopped, and steroid drops were tapered off gradually over four weeks. Additionally,
artificial tears were applied hourly.

Six weeks postoperatively, epithelial ingrowth was detected again at the temporal flap
margin which progressed towards the center and caused corneal astigmatism of 2 diopters. A
flap re-lift was performed two month after the first intervention, epithelial cells were removed
mechanically from the stroma bed and the posterior surface of the flap, and 0.4 mL triamcin-
olone acetonide (40 mg/1 mL)(Volon A®) were injected subconjunctivally. The patient was
informed about the off-label use of the treatment and gave informed consent. Antibiotic and
steroid drops were applied in the same way as after the first procedure. One week postoper-
atively, BCVA was 20/20 and has remained stable since, until the most recent follow-up ex-
amination (three months postoperatively). The patient did not complain about any symptoms
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apart from slightly decreased uncorrected distance visual acuity due to mild myopia (SE -1.00
diopter), and the anterior segment examination showed some remaining residual subconjunc-
tival triamcinolone. No flap-related problems were observed (Fig. 2).

Discussion

Traumatic flap dislocation is an occasionally reported but still rare complication after
LASIK, which can occur immediately or many years after surgery [6, 8]. As there are reports
of flap displacements happening up to 14 years [6] and flap re-lifts happening up to 18 years
[9] after LASIK, there seems to remain a reduced adhesion of the flap over a long period. Ad-
ditional corneal crosslinking after LASIK, which demonstrably increases the interface bonding
[10], is yet not very popular due to potential side effects [11], extended operating time, and
costs. Besides, traumatic flap dislocations are a very rare and unpredictable event, therefore,
it remains questionable whether general treatment in all cases is justified to possibly prevent
accidental traumatic dislocations. Costs and risks seem to be disproportionally high.

The incidence rate of early flap dislocations is reported as <0.1% during the first year and
is most often seen within the first few days after surgery [8]. The severity of a dislocation is
variable, micro- or macrostriae are reported more often [12]; however, complete flap loss is a
rare complication [9, 13]. To our knowledge, there are no reports of a folded flap case yet,
where the flap margin was situated between the central part of the flap and the stroma bed.
The folded part of the flap was patched and overgrown by epithelium. That had obviously led
to a somehow stable situation, which was tolerated by the patient for a relatively long period
(two months). However, some flap shrinkage and epithelial ingrowth had occurred.

Flap dislocation and revision, microkeratome-assisted LASIK, and flap re-lift are known
risk factors for epithelial ingrowth [6, 14, 15], risk factors that were all present in the pre-
sented case. In addition, the flap was folded and had shrunken, what might have caused insuf-
ficient adhesion to the stroma bed and a gap at the flap margin, allowing epithelial cells to
migrate into the interface.

Mitomycin C, ethanol, flap suturing, amnionic membrane graft, fibrin glue, Nd-YAG laser,
or phototherapeutic keratectomy are used in addition to mechanical debridement in cases of
recurrent epithelial ingrowth [14, 15], but efficacy, costs, and additional effort need to be
judged individually. A clinical proof of the efficacy of such a procedure is not available and
would be difficult to achieve due to the huge sample size needed for statistical significance. As
it is known that topical steroids delay corneal epithelial healing [16], it might appear reason-
able that the use of subconjunctival triamcinolone will halt fast epithelial migration into the
LASIK interface and prevent epithelial ingrowth. The use of subconjunctival triamcinolone of-
fers an additional reasonable and simple treatment modality for post-LASIK epithelial in-
growth, especially in recurrent cases. In our clinic, triamcinolone is vastly applied for inflam-
matory conditions of the anterior segment upon informed patient consent to an off-label use.
New data suggest positive effects of such a treatment also for the prevention of macular edema
[17].
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Fig. 1. Preoperative slitlamp (a) and anterior segment optical coherence tomography (b) examination
which show a partial displacement of the temporal flap margin, which is folded “calzone-like” underneath
the central part of the flap.
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Fig. 2. Slitlamp (a) and anterior segment optical coherence tomography (b) examination three months
postoperatively.
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