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ARTICLE INFO ABSTRACT

Keywords: Purpose: To report a case of Descemet membrane endothelial keratoplasty (DMEK) for the management of post-
Laser in situ keratomileusis laser in situ keratomileusis (LASIK) interface fluid syndrome (IFS) secondary to failed Descemet stripping
LASIK

automated endothelial keratoplasty (DSAEK) graft, and to provide a literature review on endothelial keratoplasty
. (EK) for this indication.
Endothelial keratoplasty . . . . . . —
Descemet membrane endothelial keratoplasty Observations: A 52-year-old patient presented with LASIK interface fluid accumulation and a non-functioning
DMEK primary DSAEK graft. Past ophthalmic history was relevant for: (1) phakic intraocular lens (PIOL) implanta-
tion with later refinement by LASIK; (2) combined PIOL explantation and refractive lens exchange due to
accelerated endothelial cell loss (ECL); (3) primary DSAEK due to corneal decompensation.
A secondary EK graft (DMEK) was performed, and the patient was prospectively followed for 6 months (M6).
DMEK surgery was uneventful, without postoperative graft detachment. Corneal clearing and resolution of
interface fluid accumulation occurred during the first postoperative month. Best-corrected visual acuity (BCVA)
improved from 20/800 Snellen to 20/25 Snellen at 3-month follow-up, remaining stable at M6. Due to a
persistent rise in intraocular pressure (IOP), the patient underwent uneventful non-penetrating deep sclerectomy
2 months after DMEK, with controlled IOP and without accelerated ECL.
Conclusions and Importance: DMEK is feasible, effective, and safe in the management of IFS in cases where corneal
endothelial failure plays a major role, even in complex eyes with previous EK grafts. Aggressive postoperative
IOP control is warranted to decrease the risk of interface fluid recurrence and damage to the optic nerve. Studies
with larger patient numbers are encouraged to ascertain the role of EK for this indication.

Interface fluid syndrome

there is no actual inflammation of keratocytes. '
In cases of IFS related to increased IOP, management generally

1. Introduction

Interface fluid syndrome (IFS) is a rare but potentially vision-
threatening complication of LASER in situ keratomileusis (LASIK),
characterized by the accumulation of fluid in the flap interface. It was
traditionally known as pressure-induced stromal keratitis (PISK), but IFS
is now more widely used because: 1) although a rise in intraocular
pressure (IOP) may be the main mechanism, interface fluid accumula-
tion may occur in eyes with corneal endothelial cell failure without high
intraocular pressure (IOP), and 2) the term keratitis is a misnomer, as

consists of ocular hypotensive drugs and cessation of topical cortico-
steroids (CS). However, corneal transplantation may be needed when
corneal endothelial failure is the main mechanism. To date, reports on
endothelial keratoplasty (EK) for this indication are scarce.

We present a complex case of LASIK interface fluid syndrome (IFS)
managed with Descemet membrane endothelial keratoplasty (DMEK),
and provide a literature review on EK for the management of IFS.

Abbreviations: DMEK, Descemet membrane endothelial keratoplasty; LASIK, LASER in situ keratomileusis; IOP, Intraocular pressure.
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2. Case report/findings

A patient who underwent DMEK to manage IFS and was prospec-
tively followed for 6 months after DMEK. A 52-year-old woman pre-
sented to our Cornea and Refractive Surgery Unit in May 2021 for
decreased visual acuity in her left eye (OS). The patient’s ophthalmic
surgical history showed a combination of bilateral implantation of an
angle-supported anterior chamber phakic intraocular lens (PIOL) plus
laser in situ keratomileusis (LASIK) in 2006, and PIOL explantation plus
refractive lens exchange due to accelerated corneal endothelial cell
(CEC) loss in November 2017. Due to irreversible corneal edema, DSAEK
was performed in September 2020 with early graft failure, leading to a
secondary loss of corneal transparency and accumulation of fluid in the
LASIK flap interface that was refractory to multiple medical and surgical
therapies, including flap elevation and suturing.

Upon first presentation at our institution, best-corrected visual acu-
ity (BCVA) was 0 logMAR (20/20 Snellen) in OD and 1.6 logMAR (20/
800 Snellen) in OS. Diffuse corneal stromal edema with epithelial bullae
due to a failed DSAEK graft was observed, with limited visualization of
the anterior chamber (AC) details. Although IOP was 12 mmHg with
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Fig. 1. A. Anterior segment optical coherence to-
mography (AS-OCT) scan at presentation. Fluid was
present at the LASIK interface, and a thickened stro-
mal bed was observed, along with an underlying
failed donor DSAEK graft. B. Anterior segment
photograph taken 6 weeks after DMEK, showing
corneal transparency and central corneal stromal
thinning. C. AS-OCT scan performed in the same visit,
showing resolution of flap interface fluid accumula-
tion, stromal bed thinning, and an attached func-
tioning DMEK graft.

neuropathy was observed, with significant peripapillary retinal nerve
fiber layer (pRNFL) thinning on optical coherence tomography (OCT)
and corresponding visual field defect on static automated perimetry
testing.

Anterior segment OCT (AS-OCT) scans (provided by the patient)
revealed a thickened corneal stromal bed and presence of fluid in the
LASIK interface (Fig. 1A).

The decision was to first perform a DMEK. Under local anesthesia,
removal of the failed DSAEK donor graft was performed under air.
Descemetorhexis was not required, but the recipients’ posterior stroma
was explored for irregularities and remnants or tags using gentle
scraping with our spatula. An 8.0-mm DMEK graft (donor graft endo-
thelial cell density = 3000 cells/mmz) was inserted using the technique
we have previously described,? and attached to the host posterior stroma
with sulphur hexafluoride 20% (SF6) endotamponade. The post-
operative treatment was as previously described for secondary EK.*

The DMEK graft was completely attached in the early postoperative
period, without early perioperative complications including need for re-
bubbling and IOP spikes. However, the patient developed a significant
rise in IOP of above 30 mmHg 2 months after the surgery, which lasted

Goldmann applanation tonometry (GAT), glaucomatous optic more than three weeks despite ocular hypotensive drugs (topical and
Table 1
Published reports on endothelial keratoplasty for the treatment of LASIK interface fluid syndrome.
Authors [ref] Journal (year) Eyes EK technique F-U Outcome
()
Hoffmannetal.  J Cataract Refract Surg 1 DSEK 3 months DSEK insulfficient to solve fluid
4 (2008) Required elevation of LASIK flap at 11 weeks,
then PKP at 3 months
Luceri et al. ° Cornea (2016) 1 DMEK 6 months Uneventful DMEK; IFS resolved 1 month post-
operatively
Shajari et al. ° J Refract Surg (2017) 1 DMEK 6 months Partial GD requiring rebubbling + CME treated
topically.
IFS resolved at last F-U
Srirampuretal. Ind J Ophthalmol (2019) 1 UT-DSAEK 6 months Uneventful UT-DSAEK; IFS resolved 6 months
7 post-operatively
Galvis et al. © Saudi J Ophthalmol 1 DMEK 2 months Uneventful DMEK; IFS resolved 5 days post-
(2019) operatively
Wolf et al. ° J Refract Surg Case Rep 1 Secondary DSAEK (after failed DMEK 6 weeks after Uneventful DSAEK; IFS resolved 1 week post-
(2021) which induced IFS) secondary EK operatively
Our study - 1 Secondary DMEK (after failed DSAEK 6 months after Uneventful DMEK; IFS resolved in the first

which induced IFS)

secondary EK postoperative month

Legend: LASIK — LASER in situ keratomileusis; DSEK — Descemet stripping endothelial keratoplasty; DMEK — Descemet membrane endothelial keratoplasty; IFS —
interface fluid syndrome; GD - graft detachment; CME — cystoid macular edema; DSAEK - Descemet stripping automated endothelial keratoplasty; UT-DSAEK — ultra-

thin DSAEK.
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systemic), leading to the decision to perform a non-penetrating deep
sclerectomy (NPDS). No major perioperative or postoperative compli-
cations occurred after NPDS, and IOP measured by GAT was 6 mmHg 6
months after DMEK (under maintenance of topical CS treatment and
without need for hypotensive drops), without progression of pRNFL
thinning on OCT.

BCVA improved to 0.15 logMAR (20/32 Snellen) at the one-month
postoperative visit, and uncorrected distance visual acuity was 0.1
logMAR (20/25 Snellen) at the 3-month follow-up, remaining stable at
the last follow-up, 6 months after DMEK. On slit-lamp examination a
clear cornea was observed, with an obvious thinning of the corneal
stromal bed (Fig. 1B); central corneal thickness after DMEK decreased
from 567 pm to 481 pm, and AS-OCT confirmed resolved interface fluid
accumulation (Fig. 1C). Final postoperative CEC density was 2457 cells/
mm? (18% CEC loss).

3. Discussion

Our case highlights the two main proposed mechanisms of IFS."* We
postulate the patient developed IFS following DSAEK due to a combi-
nation of an individual CS-response and a thick, non-functioning DSAEK
graft (corneal endothelial failure). The IOP measurements at the time of
diagnosis may have been falsely low, as may occur in patients with IFS
after myopic LASIK. The fact that the patient developed a significant
IOP-CS response after DMEK requiring glaucoma surgery is indirect
evidence of the putative role of IOP in our case.

DMEK was successful in our case, in line with the previously pub-
lished reports on EK for the treatment of IFS (including DMEK, DSAEK or
ultra-thin DSAEK) suggesting that DMEK effective for LASIK IFS with an
associated endothelial pump failure.*° Although the published evi-
dence is limited and consists only of a few number of cases, taken
altogether they suggest that resolution of interface fluid is usually fast
after EK, with a success rate of 85.7% and with very few complications
(Table 1). Only one of the reported cases showed a DSAEK and flap
elevation failure ending with a full-thickness keratoplasty.”

We also highlight the surgical complexity of this procedure because
of the poor visualization of the AC details, which makes the manipula-
tion and attachment of the DMEK graft surgically challenging. However,
DMEK can and should be considered in cases of endothelial decom-
pensation or previous EK graft failure, including complex eyes, as we
have previously reported.'® Finally, we emphasize that careful man-
agement of IOP in the early postoperative period in any case but espe-
cially after lamellar surgery is important, to avoid the appearance or
recurrence of flap interface fluid accumulation and to prevent the
possible secondary damage of the optic nerve.

4. Conclusions

In conclusion, DMEK is a surgically feasible and effective procedure
for the management of the post-LASIK IFS, even in complex eyes.
Further studies with larger sample sizes are needed to ascertain the ef-
ficacy and safety of this technique.
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Patient consent

Informed written consent was obtained from the patient. This report
does not contain any personal information that could lead to the iden-
tification of the patient.
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