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Abstract
Purpose: To provide the first description of photorefractive keratectomy (PRK) for the correction of mild residual

refractive error after Descemet membrane endothelial keratoplasty (DMEK).

Methods: Case report.

Results: A 45 year-old woman presenting with phakic intraocular lens (PIOL)-related corneal decompensation under-

went staged DMEK surgery following PIOL explantation and cataract surgery. Eighteen months after DMEK, uncorrected

distance visual acuity (UDVA) was 20/60 and best-corrected visual acuity (BCVA) was 20/22, with a stable refraction. The

patient requested refractive surgery to decrease spectacle dependance, and wavefront-optimized PRK was performed. At

last follow-up observation thirty-three months after PRK (54 months after DMEK surgery), UDVA was 20/20, the cornea

remained clear without signs of rejection or endothelial failure, and the endothelial cell loss rate was not accelerated after

PRK.

Conclusion: Since long-term visual and refractive stability can be expected after DMEK, PRK may be a particular safe and

effective approach for the correction of mild residual refractive errors after DMEK. However, we consider that surgeons

must exercise caution when considering keratorefractive surgery in these eyes due to postoperative changes in corneal

curvature and thickness, and further studies are encouraged.
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Introduction
Phakic intraocular lens (PIOL)-related corneal decompen-
sation is an increasingly frequent indication for
Descemet’s membrane endothelial keratoplasty (DMEK).
These are patients who have high visual demands and
high expectation of spectacle independence; this is also
true in patients who undergo DMEK after refractive crys-
talline lens surgery. Although DMEK has been considered
a refractive neutral procedure, endothelial keratoplasty is
associated with mild hyperopic shift, with an overall
mean change in spherical equivalent of +0.31 D and a
mean change in astigmatism ranging from −0.60 to
+1.11 D after DMEK.1 Of note, DMEK may induce a
refractive change ≥ 1.00 D in up to 35% of patients,2

and up to 32% of patients experience a change in astigma-
tism higher than 1.00 D after DMEK, related to the
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combination of postoperative corneal deswelling and
corneal incision-induced astigmatism.3 However, long-
term visual and refractive stability can be expected after
DMEK, which has risen the question as to whether these
cases are amenable to keratorefractive surgery, as has
been reported in Descemet stripping endothelial kerato-
plasty.4,5 This suggests that photorefractive keratectomy
(PRK) may be a safer approach to correct the residual
refractive error after DMEK.

We present the first reported case of wavefront-optimized
photorefractive keratectomy (WFO-PRK) after DMEK.
Written informed consent was obtained from the patient
and the study was performed according to the tenets of the
Declaration of Helsinki.

Case description
A 45 year-old female patient underwent staged DMEK
for corneal decompensation due to accelerated endothe-
lial cell loss and cortical cataract four years after
implantation of an angle-supported, anterior chamber
PIOL in another center for correction of −8.00 D
myopia; DMEK was performed 8 weeks after combined
PIOL explantation plus cataract extraction and pseudo-
phakic IOL implantation. Manifest refraction at the
time of DMEK surgery was −0.50 cyl @ 20°, with a
best-corrected visual acuity (BCVA) of 0.52 logMAR
(20/60 Snellen equivalent).

Postoperative cystoid macular edema was detected at
4-week follow-up after DMEK, which resolved after intra-
vitreal sustained-release 700-µg dexamethasone implant.
At 6-month follow-up after DMEK, BCVA was 0.10
logMAR (20/25 Snellen), with a residual refractive error
of −0.50 sph −1.25 cyl @100°, and at 18-month follow-up
BCVA was 0.04 logMAR (20/22 Snellen) with a stable

manifest refraction, with uncorrected distance visual
acuity (UDVA) of 0.52 logMAR (20/60 Snellen). The
patient requested surgery to improve spectacle independ-
ence. Corneal topography showed a thinnest point of
472 µm, with keratometry 44.30 D and 45.80 D @45°
(Figure 1). WFO-PRK was performed using the MEL 90
excimer LASER (Carl Zeiss Meditec, Jena, Germany),
with a 6.0-mm optical zone diameter.

At the completion of the procedure, a therapeutic soft
contact lens was placed for 5 days, during which topical
ofloxacin was instilled q4 h in addition to a fixed
combination of tobramycin 0.3%+ dexamethasone
0.1% q4 h. After contact lens removal, postoperative
treatment was, as our standard, consisting of fixed com-
bination of tobramycin 0.3%+ dexamethasone 0.1%
q4 h during the first week and tapered over 3 weeks,
then switched to fluorometholone 0.1% q8 h for 2
weeks with tapering over three months and then kept
once daily indefinitely for post-DMEK rejection prophy-
laxis; a fixed combination of dexamethasone 0.05%+
chloramphenicol 1% ointment q.h.s. for 3 months; and
timolol 0.5% eyedrops q12 h for 3 months.

No postoperative complications were observed after
PRK. Three weeks after PRK, UDVA was logMAR 0
(20/20 Snellen) with plano refraction, ant thirty-three
months after PRK (54 months post-DMEK), UDVA was
0 logMAR (20/20 Snellen) and refraction remained
plano. The cornea remained clear, without signs of allo-
graft rejection or endothelial failure. Endothelial cell
density (ECD) was 1704 cells/mm2 (preoperative donor
ECD decrease= 43%) one year after PRK, and
1045 cells/mm2 (preoperative donor ECD decrease=
65%) at 54-month after DMEK (Figure 2), which is in
agreement with the linear decrease in ECD in the
medium to long-term after DMEK.6

Figure 1. (A) Corneal topography before wavefront-optimized photorefractive keratectomy (PRK). (B) Corneal topography 33

months after PRK (54 months after DMEK), showing keratometric stability.
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Conclusions
Since the introduction of endothelial keratoplasty techni-
ques, there has been an increasing interest in its refractive
outcomes.7 This is especially true in cases where DMEK is
combined with refractive correction or cataract surgery,
where the refractive target may be adjusted to account
for the anticipated refractive shifts following DMEK.
However, the literature is very limited regarding the treat-
ment of post-DMEK refractive errors by means of laser
refractive surgery. Price et al. reported the first case of
laser-assisted in situ keratomileusis (LASIK) after
DMEK, and raised doubt regarding the safety of excimer
laser surgery in these eyes.8 Since then, only one small
case series reported the outcomes of femtosecond-assisted
LASIK after DMEK in eyes with Fuchs’ corneal endothe-
lial dystrophy.9 In that study, LASIK was found to be safe
and effective.9

In our case, we have observed good midterm visual,
refractive, and keratometric stability following PRK. To
the best of our knowledge, this is the first published
report of PRK for the correction of post-DMEK refractive
error. Importantly, the DMEK graft ECD loss was not
accelerated after PRK, in line with previous studies that
donor graft ECD after DSAEK or DMEK is unlikely to
be affected by excimer laser treatment.4,9

In eyes with refractive changes > 1.00 D following
DMEK, the magnitude of refractive “surprise” reported
in previous publications has ranged from 1.25 to 2.50 D
in astigmatism, and nearly 90% of patients will be within
2.00 D of emmetropia. We believe that this amount of
residual refractive error may be amenable to PRK in
many cases. However, PRK may not be effective in all
cases, and we still consider that surgeons must exercise

caution when considering keratorefractive surgery in
DMEK eyes. After DMEK, changes in both the anterior
and posterior corneal curvatures can occur.1 Resolution
of corneal edema after DMEK may be associated with a
thinner-than-normal central cornea, steeper pachymetric
progression from the thinnest point to the periphery, and
higher posterior elevation values.10 Further long-term pro-
spective studies are encouraged to adequately assess the
stability of this surgery as well as the safety of the
procedure.
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Figure 2. (A) Slit-lamp photograph showing corneal transparency maintained at last follow-up (54 months after DMEK). (B) Specular

microscopy at last follow-up 33 months after photorefractive keratectomy, showing stable postoperative endothelial cell density.
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