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Purpose: To analyze the outcomes of Descemet’s membrane endothelial keratoplasty (DMEK) for corneal endothelial failure 
secondary to phakic intraocular lens implantation (PIOL) at a reference center for corneal transplantation in Spain.
Design: Retrospective, single-surgeon case series.
Methods: Single-center analysis of patients who underwent DMEK for PIOL-related corneal decompensation between July 2011 and 
July 2020 with at least 6 months of follow-up postoperatively. Primary outcome was final best-corrected visual acuity (BCVA, 
logMAR) compared to pre-DMEK BCVA. Secondary outcomes analyzed included post-DMEK refractive spherical equivalent, 
endothelial cell loss (%ECL), and graft failure.
Results: Sixteen eyes (14 patients) underwent DMEK for PIOL-related corneal decompensation. Mean (SD) time to PIOL explanta
tion was 9.3 (5.0) years, and median (P25-P75) time between PIOL explantation and DMEK surgery was 3 (2–4) months. Median pre- 
DMEK BCVA was 0.80 (1.08–0.60) logMAR. A statistically significant improvement in BCVA was observed 1 month after DMEK 
(p = 0.001), and median final BCVA was 0.15 (0.0–0.35) logMAR (p = 0.002). Mean %ECL was 55.6 (18.7) % at 2-year follow-up 
and 61.7 (11.7) % in eyes with over 4 years of follow-up. Two eyes required re-bubbling (12.5%), one of which ended in primary graft 
failure (6.2%) and one eye had late endothelial graft failure (LEGF) at 4-year follow-up (1/15 grafts, 6.7%).
Conclusion: In patients with PIOL-related corneal decompensation, DMEK leads to good and clinically significant refractive and 
visual outcomes in the medium-long term, with a good safety profile. Prospective studies are encouraged to ascertain whether these 
cases are at increased risk of accelerated endothelial cell loss and LEGF.
Keywords: descemet membrane endothelial keratoplasty, endothelial keratoplasty, phakic intraocular lens, corneal endothelial failure

Plain Language Summary
● DMEK is safe and effective for corneal decompensation due to phakic IOLs.
● A two-staged approach (phakic IOL explantation, then DMEK) may be preferable.
● DMEK yields good refractive outcomes, relevant in previous refractive surgery cases.
● DMEK in this setting may have an increased endothelial cell loss rate.

Introduction
Despite the excellent long-term efficacy and safety profiles of phakic intraocular lenses (PIOLs) for the correction of 
moderate-to-high ametropia,1–4 accelerated endothelial cell loss is still the main concern after PIOL implantation,4,5 
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being the second most frequent indication for PIOL explantation (after cataract development).6–10 Up to 3–4% of patients 
with PIOL-related corneal decompensation may require corneal allograft transplantation. Although endothelial kerato
plasty (EK) techniques have demonstrated to be effective for Fuchs’ endothelial corneal dystrophy (FECD) and 
pseudophakic bullous keratopathy (PPBK), there is a paucity of data on the outcomes of Descemet’s membrane 
endothelial keratoplasty (DMEK) and Descemet’s stripping endothelial keratoplasty (DSEK) for novel indications, 
including PIOL-related corneal decompensation.11–13 Since patients who underwent refractive surgery have higher visual 
and refractive expectations, endothelial keratoplasty (EK) techniques (particularly DMEK) may offer them better post
operative outcomes compared with penetrating keratoplasty (PKP).

The aim of this study was to analyze the anatomical and functional outcomes of DMEK surgery for PIOL-related 
corneal decompensation.

Materials and Methods
Study Design and Approval
We conducted a single-center, retrospective, interventional, noncomparative study of all cases of primary DMEK for 
PIOL-related corneal decompensation. All patients gave informed consent to review their medical records, and patient 
data confidentiality was guaranteed under the national laws for personal data protection and digital rights guarantee, as 
well as under the Regulation (EU) 2016/179 of the European Parliament for personal data protection. This study 
complied with the Declaration of Helsinki and was performed according to ethics committee approval (Comité Ético 
de Investigación- Instituto de Microcirugía Ocular – CEIm IMO, Spain).

Patients
Between July 2011 and July 2020, sixteen eyes of fourteen patients with PIOL-related corneal decompensation under
went primary DMEK by a single experienced DMEK surgeon (J.L.G.) and had ≥6 months of postoperative follow-up 
(F-U). All the DMEK cases were performed in our center, but the PIOL patients were from a broad source of referral.

Donor Tissue Protocol
Pre-cut corneal donor tissues for primary DMEK grafts were obtained from the Barcelona Tissue Eye Bank. Corneal 
tissue donation followed the national regulations for cadaver donors (BOE-A-2012-15715), and this was conducted in 
accordance with the Declaration of Istanbul. The mean age of the DMEK graft donors was 67.5 (10.7) years, and the 
mean ECD was 2520.6 (296.1) cells/mm2.

Surgical Technique
The incisions for DMEK, crystalline lens surgery and “foldable” PIOL explantation were the same, standardly located at 
120°. In those cases of PMMA PIOL explantation, an independent incision was created at the surgical limbus and 
centered at 60°; once it was closed, both crystalline lens surgery and DMEK were performed through a standard 120°- 
centered 2.4-mm main incision.

All DMEK surgeries were performed under local anesthesia. The surgical technique for primary DMEK surgery was 
as previously described by our group.14,15 Briefly, after central descemetorhexis was performed under air and a surgical 
inferior peripheral iridectomy was made. The donor graft with a diameter 0.5–1.0 mm smaller than the descemetorhexis 
diameter was gently injected (using the Güell DMEK 2.2 injector, DK220; Medical, Thal, Switzerland), unfolded using 
indirect corneal manipulation, and 20% sulphur hexafluoride (SF6) was used as ocular endotamponade to ensure graft 
apposition onto the recipient’s posterior stroma. Subconjunctival methylprednisolone was administered at the end of the 
procedure.

Postoperative Protocol
The postoperative protocol was as our standard, including postoperative positioning regimens to ensure graft 
attachment,14 and immune rejection prophylaxis protocol, consisting of a) topical dexamethasone 0.1% every 2 hours 
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for one day, 6 times daily for one week, then 4 times daily for 4 weeks and then tapered over 3 months and then 
maintained once daily (with careful monitoring of the intraocular pressure (IOP)); b) dexamethasone 0.05% ointment at 
night-time for 6 months and then stopped in the absence of inflammatory signs or symptoms; c) oral methylprednisolone 
slowly tapered off for the first 3 weeks (40 mg/day for 3 days; 20 mg/day for 3 more days; 10 mg/day for 1 week; and 
10 mg every 48h for 1 week); and d) topical timolol 0.5% every 12 hours for twelve weeks, with additional IOP-lowering 
drugs if needed.

Data Collection
We analyzed demographic data (age, gender), time between PIOL implantation and explantation, the BCVA and 
refractive error (refractive spherical equivalent (RSE), in diopters) before PIOL explantation (± RLE) and before 
DMEK surgery, and the patients’ ECC and corneal pachymetry prior to DMEK. In cases where history was available, 
we also collected the data regarding the patient’s status prior to PIOL implantation surgery, including history of 
amblyopia or pathologic myopia, pre-PIOL BCVA, pre-PIOL RSE, PIOL type and spherical power.

We analyzed the post-DMEK BCVA at months 1 (M1), 3 (M3), 6 (M6), and at the last F-U observation; in cases with 
≥1 or ≥2 years of F-U, these time-points were also analyzed.

Main Outcome Measures
The main outcome was improvement in BCVA at the last F-U observation compared with BCVA before DMEK 
(baseline).

Secondary Outcomes
Other outcomes analyzed were a) the proportion (%) of eyes reaching final BCVA ≤ 0.30 logMAR (≥20/40 Snellen), 
BCVA ≤ 0.10 logMAR (≥20/25 Snellen) and BCVA ≤ 0.00 logMAR (≥20/20 Snellen); b) change in RSE at final 
observation compared with pre-DMEK RSE; c) endothelial cell loss (%ECL); d) re-bubbling rate; e) immune rejection 
rate; f) primary and secondary graft failure rates; g) change in corneal pachymetry at last F-U compared with pre-DMEK; 
and h) postoperative complications after DMEK, including IOP spikes, ocular hypertension (OHT) or glaucoma, IOL 
opacification or cataractogenesis, and cystoid macular oedema (CMO).

Statistical Analysis
SPSS software (v 23.0; IBM Corp, Chicago, Illinois, USA) was used for the statistical analysis. Quantitative variables 
were described as mean (standard deviation) if they had a normal distribution, and parametric tests were applied in such 
case; quantitative variables without a normal distribution were described as median (P25-P75), and nonparametric tests 
were applied. Categorical variables were described in absolute and relative frequencies, and chi-square or Fisher exact 
tests were applied for comparison between categorical variables. The significance level α was 0.05.

Results
Baseline Data
Table 1 depicts the demographic and baseline data. Mean patient age was 49.2 (14.3) years. Four eyes (25%) had 
amblyopia, and three eyes (18.8%) had pathological myopia at the time of PIOL implantation. Five eyes (31.3%) had 
angle-supported PIOLs (AS-PIOL) implanted (Figure 1), two eyes (12.5%) had posterior-chamber collamer PIOLs (PC- 
PIOL), and the remaining nine eyes (56.2%) had anterior chamber (AC), iris-claw PIOLs (IC-PIOL); mean PIOL 
spherical power was- 10.20 ± 12.28 D. Two eyes (one patient) had an AC IC-PIOL implanted elsewhere (Worst phakic 
IOL) and was referred to us for corneal decompensation fourteen years after phakic IOL implantation. Visual acuity data 
prior to PIOL implantation were only available in four eyes, with a mean BCVA of 0.41 ± 0.28 logMAR. Mean time to 
PIOL explantation was 9.3 ± 5.0 years, with a mean BCVA prior to PIOL explantation of 0.45 ± 0.35 logMAR. The 
median time between PIOL (± RLE) and primary DMEK was 3 (2–4) months (range 1–28 months); staged DMEK 
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(DMEK performed within 4 months of the PIOL explantation) was performed in twelve eyes (75%). Median BCVA prior 
to DMEK surgery (baseline BCVA) was 0.80 (1.08–0.60) logMAR, with a median RSE of −0.88 (−2.56 – +0.06) D.

Twelve eyes (75%) underwent staged DMEK (DMEK performed within ≤4 months of the PIOL explantation ± 
refractive lens exchange (RLE), and the median time between PIOL (± RLE) and primary DMEK was 3 (2–4) months 
(range 1–28 months). Fifteen eyes (93.8%) underwent RLE at the time of PIOL explantation. In all cases where RLE was 
performed, presence of posterior vitreous detachment and absence of peripheral retinal lesions that required prophylactic 
treatment was confirmed before the RLE surgery; one eye (6.2%) remained phakic at the time of the DMEK surgery 
because PVD was not present. When RLE was performed, IOL determination was based on optical biometry using the 
IOL Master 500 (until 2016) or the IOL Master 700 (since 2016), and the Haigis formula was adopted in most cases, 
targeting a residual spherical error between −0.75 and −1.25D.16

Table 1 Patients’ Demographics, Preoperative Characteristics, and Cornea Donor Data

Patients’ Characteristics N = 16 Eyes (14 Patients)

Age, years 49.2 (14.3)

Female gender, n (%) 10 (62.5%)

Right eyes, n (%) 11 (68%)

Type of PIOL

Angle-supported AC-PIOL 5 (31.3%) 2 Baikoff, 2 Nuvita, 1 AcrySof Cachet

Iris-claw AC-PIOL 9 (56.2%) 3 Worst, 4 Artisan, 2 Artiflex
PC-PIOL (ICL) 2 (12.5%)

PIOL spherical power, D − 10.20 (12.28)

Ocular comorbidities, n (%) 4 (25%) amblyopia, 3 (18.8%) PM

BCVA before PIOL implantation, logMAR 0.41 (0.28)

Time between PIOL implantation and explantation, years 9.3 (5.0)

BCVA prior to PIOL explantation, logMAR 0.45 (0.35)

Donor characteristics

Age, years 67.5 (10.7)

ECC, cells/mm2 2520.6 (296.1)

PT, days 5.6 (1.0)

Baseline (pre-DMEK) data

Lens status at the time of DMEK surgery, n (%) 1 phakic eye (6.2%), 15 pseudophakic (93.8%)

Time between PIOL explantation and DMEK, months 3 (2–4)

Staged DMEK, n (%) 12 (75%)

Pre-DMEK BCVA, logMAR 0.80 (1.08–0.60)

Pre-DMEK RSE, D − 0.88 (−2.56–0.06) D

F-U, months 37.3 (29.6)

Notes: Quantitative variables are presented as mean (SD) or as median (P25-P75). Categorical variables are presented as absolute and relative frequencies (n, %). 
Abbreviations: DMEK, Descemet’s membrane endothelial keratoplasty; PIOL, phakic intraocular lens; AC-PIOL, anterior-chamber phakic intraocular lens; PC-PIOL, 
posterior-chamber phakic intraocular lens; PM, pathological myopia; BCVA, best-corrected visual acuity; ECC, endothelial cell count; PT, preservation time; D, diopters; F-U, 
follow-up time following DMEK (months).
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Primary Outcome - Visual Acuity
One eye (6.2%) had primary graft failure following DMEK (PGF) and was excluded from the BCVA analysis. In eyes 
without PGF (n = 15), mean F-U time was 37.3 ± 29.6 months (range 6–96 months); three eyes (20%) had <12-month 
postoperative F-U. As a group, median BCVA at last F-U observation was 0.15 (0.00–0.35) logMAR (20/23 Snellen 
equivalent), which was statistically significantly better compared with baseline BCVA (p-value = 0.002), as well as 
compared with BCVA before PIOL explantation (p = 0.004). In eyes without ocular comorbidities limiting visual 
potential, median final BCVA was 0.10 (0.00–0.23) logMAR (p = 0.017).

A statistically significant improvement in BCVA from baseline was observed as early as in the first postoperative 
month (median BCVA at M1 = 0.42 (0.50–0.20) logMAR; p = 0.001) and again at M3 post-DMEK (median BCVA at 
M3 = 0.25 (0.30–0.10 logMAR); p = 0.039) and remained stable for the two first postoperative years (Figure 2). Nine 
eyes (n = 9) had >2-year follow-up after DMEK, the final median BCVA was 0.10 (0.15–0.00) logMAR at 52.9 (28.3) 
months (not displayed in Figure 2). Three eyes (n = 3) had more than 5 years of F-U, with a final BCVA of 0.25 logMAR 
(20/25 Snellen) in one eye and 0 logMAR (20/20 Snellen) in the other two eyes.

Figure 2 Box-plot charts showing the evolution in BCVA following Descemet’s membrane endothelial keratoplasty over a 24-month follow-up period. Statistically significant 
improvements in mean/median BCVA were observed at postoperative M1 (p = 0.001) compared with baseline pre-DMEK, and again at M3 compared with M1 (p = 0.039). 
Median BCVA remained stable thereafter during the 2-year follow-up. *P-value < 0.05.

Figure 1 Anterior segment photograph of a patient who underwent DMEK for PIOL-related corneal decompensation. (A) Corneal decompensation in an eye with an angle- 
support, phakic intraocular lens (BCVA = 20/40 Snellen). (B) 8 years after staged surgery (PIOL explantation plus RLE, followed by DMEK), showing a clear cornea (BCVA = 
20/20 Snellen).
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The proportion of eyes reaching final BCVA ≤ 0.30 logMAR (≥20/40 Snellen), BCVA ≤ 0.10 logMAR (≥20/25 
Snellen) and ≤0.00 logMAR (≥20/20 Snellen) were 73.3%, 40%, and 26.7%, respectively; after excluding eyes with 
ocular comorbidities limiting visual potential, these proportions increased to 87.5%, 62.5%, and 37.5%, respectively.

The median final RSE after DMEK was −0.50 (−1.25–0.00) D. One eye remained phakic after DMEK and had a final 
refraction of −14.25 DS −1.50 DC (160°), and one eye underwent photorefractive keratectomy (PRK) 2 years after 
DMEK and reached plano refraction.17 Excluding these two cases, 8 eyes (62%) had a final RSE within ± 0.50 D of 
emmetropia, and 10 eyes (77%) had a final RSE within ± 1.00 D of emmetropia.

Endothelial Cell Count and Corneal Thickness
Corneal thickness after DMEK decreased from 651.1 ± 66.0 µm to 492.1 ± 37.0 µm. Mean ECC at 2-year F-U was 
1042.6 ± 418.0 cells/mm2), with a mean %ECL of 55.6 ± 18.7%. In eyes with >2 years of follow-up (n = 9), after 
excluding one eye which had late endothelial graft failure (LEGF) at 4-year follow-up, mean total %ECL was 61.7 ± 
11.7% (range = 47–77%). Two eyes (n = 2) had 8 years of follow-up, with a mean %ECL of 69.8 ± 1.2% (Table 2).

Postoperative Complications
Two eyes (12.5%) developed graft detachment requiring re-bubbling, one of which ended in PGF. We observed no cases 
of immune rejection episodes.

One eye (6.2%) developed CMO 3 months after DMEK, with a BCVA of 0.40 logMAR (20/50 Snellen equivalent), 
which was resolved at 6-month F-U with intravitreal sustained-released dexamethasone implant injection, maintaining 
a BCVA of 0.00 logMAR (20/20 Snellen) at 4-year follow-up. Seven pseudophakic patients developed posterior capsular 
opacification (PCO) during the follow-up. In three eyes, visual acuity at M6 follow-up was hindered by PCO, and these 
cases had significant improvement in vision following Nd:YAG laser posterior capsulotomy.

DMEK Survival and Graft Failure
In one eye, the cornea (1/16 eyes, 6.2%) failed to clear following DMEK (PGF). This eye had a graft detachment for 
which rebubbling was performed, although anatomical reattachment was successful, the graft failed and a repeat DMEK 
was performed.

Table 2 Efficacy and Safety of Descemet Membrane Endothelial Keratoplasty for Phakic Intraocular Lens-Related Corneal 
Decompensation

Pre-DMEK Post-DMEK

BCVA (logMAR) 0.80 (1.08–0.60) logMAR 0.15 (0–0.35) logMAR

RSE (D) − 0.88 (−2.56–0.06) D −0.50 (−1.25–0) D

ECL (%) Donor graft ECD = 2520.6 

(296.1) cells/mm2

2-year: 55.6 (18.7)% 

4-year (n=9): 61.7 (11.7)% 
8-year (n=2): 69.8 (1.2)%

CCT (µm) 651.1 (66.0) µm 492.1 (37.0) µm

Re-bubbling rate (n, %) – 2, 12.5% (one ending in PGF)

Rejection episodes (n, %) – 0, 0%

Graft failure (n, %) – 1 eye PGF (1/16, 6.2%) 
1 eye LEGF at 4-year F-U (1/15, 6.7%)

Other complications (n, %) – 0 intraoperative complications (0%) 
1 (6.2%) cystoid macular oedema (resolved with sustained-release 0.7-mg 

dexamethasone implant [Ozurdex])

Notes: Quantitative variables are presented as mean (SD) or as median (P25-P75). Categorical variables are presented as absolute and relative frequencies (n, %). 
Abbreviations: DMEK, Descemet membrane endothelial keratoplasty; BCVA, best-corrected visual acuity; RSE, refractive spherical equivalent; D, diopters; ECL, 
endothelial cell loss; ECD, endothelial cell density; CCT, central corneal thickness; PGF, primary graft failure; LEGF, late endothelial graft failure; F-U, follow-up.
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Of the functioning grafts (n = 15), one eye (1/15 eyes, 6.7%) evolved to LEGF (final ECC = 551 cells/mm2, 
representing a 73.8% endothelial cell loss), diagnosed at 4-year F-U. This eye also developed OHT following 
DMEK, which may have been an important contributing factor to increased %ECL and to graft failure. Graft 
survival rates at 1-year and at 2-year follow-up after DMEK were 93.8%. Five eyes had F-U ≥4 years, with 4 out 
of those 5 eyes (80%) having clear corneas at 4-year follow-up. Survival rates throughout the follow-up are shown 
in Figure 3.

Discussion
Although there is an increase in the endothelial cell (EC) loss rate after PIOL implantation,3,5 the published rates of PIOL 
explantation due to accelerated EC loss and corneal decompensation are highly variable, ranging from 0% to 32%.6–9 

Phakic IOL explantation for this indication usually occurs over the long term, with reported average times to explantation 
ranging between 7 and 13.8 years after implantation.6–9 Although we did not observe cases of intraoperative complica
tions during phakic IOL explantation, this surgery is not without risks and may be technically challenging, and especially 
in the case of angle supported PIOLs (but also in the cases of iris claw-PIOLs and, to a lesser degree, with PC-PIOLs), 
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Figure 3 Survival rates after Descemet’s membrane endothelial keratoplasty (DMEK) performed for phakic intraocular lens-related corneal decompensation. 
Abbreviations: PGF, primary graft failure; LEGF, late endothelial graft failure.
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the risk of intraoperative hemorrhage and iris damage is not negligible and may even adversely affect the outcomes of 
subsequent DMEK surgery.

In our study, DMEK proved feasible in the setting of PIOL-related corneal decompensation, in line with previous 
reports.11,12 Although some authors have advocated simultaneous PIOL explantation and EK,13 we consider that a staged 
approach is preferable in this setting for two main reasons: 1) the risk of intraoperative bleeding during explantation 
which would complicate DMEK surgery; and 2) in less severe cases we believe that if the PIOL explantation (± RLE) 
procedure is uneventful, some patients may retain sufficiently acceptable BCVA to delay or prevent DMEK surgery. In 
the study of López et al,12 only one case underwent quadruple procedure (simultaneous PIOL explantation + cataract 
surgery + DMEK), and it ended in PGF, which supports our notion that a two-staged approach may be preferable. Highly 
myopic eyes with very deep AC may pose surgical challenges for DMEK surgery. However, collapsing the AC in these 
myopic eyes can be relatively simple (unlike the challenges with deep AC of aphakic eyes or vitrectomized eyes) by 
carefully removing small volumes of aqueous humor from the AC via the main incision, and thus unscrolling the DMEK 
graft in these eyes is feasible by DMEK surgeons who have completed the learning curve of DMEK surgery.

In our study, clinical and statistically significant changes in BCVA occurred as early as 1 month following DMEK, and 
stability was observed in the medium term. Our findings are similar to those of Fernandez López et al and Liarakos et al.11,12 

Importantly, we also found that BCVA did not significantly deteriorate after multiple surgeries, which is a possible risk 
owing to factors such as limbal stem cell deficiency, low-grade chronic inflammation, and postoperative complications such 
as OHT, glaucoma or posterior segment complications. Of note, if eyes with ocular comorbidities limiting visual potential 
were excluded, we found a high proportion of eyes reaching higher levels of BCVA (≥20/25 and ≥20/20 Snellen), 
comparable with previous reports of DMEK for other indications.18–22 Although eyes with PIOL-related corneal decom
pensation are often considered complicated eyes for DMEK grafting, we have found that DMEK is feasible and resulted in 
superior visual outcomes compared with DSEK for this indication.11,23,24

We have achieved a high proportion of eyes with good refractive outcomes (RSE within 0.50 and within 1.00 D of 
target refraction). In the setting of PIOL-related corneal decompensation requiring DMEK, the decision to perform RLE 
is not always straightforward: 1) these patients are usually relatively younger than those undergoing DMEK for other 
indications, 2) the risk of long-term complications following crystalline lens surgery may be increased, as these eyes are 
usually highly myopic, 3) corneal transparency may pose a surgical challenge for crystalline lens removal, and 4) IOL 
power determination may be challenging due the corneal decompensation. However, myopic patients tend to have 
cataract onset at an earlier age. Besides, cataractogenesis or cataract progression is to be expected following DMEK, and 
later cataract surgery may put DMEK grafts at risk of EC loss and graft failure. In addition, if RLE is not performed, 
these patients may be at risk of significant anisometropia and aniseikonia if the fellow eye is left with a PIOL. Finally, 
these are patients who underwent refractive surgery and who have a higher expectation of spectacle independence. 
Importantly, in patients in which RLE is considered, the refractive target should be shifted by −0.75 to −1.25 D to 
compensate the expected hyperopic shift induced by corneal deturgescence.16,25,26

We observed a mean %ECL of 55% at 2 years, and of 61% in eyes with medium-long term follow-up times (range 
2.5–8 years). Our EC loss rates were considerably lower than those of a previous study.12 However, our 2-year EC loss 
was somewhat higher than the reported average of 48%±16% (although within this range) of a recently published model 
of EC loss following DMEK.27 Besides, these rates appear to be higher compared with our own results for DMEK for 
other indications,15,19 as well as with medium-term DMEK studies, where reported %ECL 4 to 5 years after DMEK 
ranged between 48% and 59%.20–22,28 Finally, in the two eyes with 8-year follow-up, we observed an average EC loss 
rate comparable to that reported 10 years after DMEK.22 Taken altogether, these findings suggest that these eyes may be 
at risk of accelerated EC loss following DMEK. This has also been reported in one study which reported a 42–47% EC 
loss rate at 6-month follow-up,11 and in another study where the authors observed an average of 77% EC loss one year 
after DMEK.12 Potential factors contributing to increased EC loss in this setting may include iris changes and chronic 
low-grade subclinical AC inflammation. We additionally postulate that the presence of PIOL induces a significant EC 
loss also at the periphery of the corneal endothelial layer, which probably relates with the observation of higher EC loss; 
this may be the case especially in angle-supported PIOLs, or possibly with PC-PIOL with a narrow angle or a large vault. 
Increased EC loss may pose these eyes at increased risk of LEGF over the medium-to-long term. We have found an 80% 
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graft survival rate in eyes with ≥4-year follow-up (4 out of 5 eyes with 48-month follow-up), which is lower in 
comparison with reported 83–96% graft survival rates at 5–7 years for other indications.20–22,28

Although this study has a relatively small cohort size, this is the largest study reporting outcomes of DMEK for 
PIOL-related corneal decompensation to date, with a mean 3-year follow-up period which allows us to draw important 
conclusions regarding visual outcomes and complications after DMEK. In addition, it provides relevant insight into the 
refractive aspects of DMEK surgery, reinforcing the notion that DMEK may be ideal in managing corneal decompensa
tion in refractive patients.29 Although in our study one eye underwent PRK after DMEK with excellent outcomes, 
keratorefractive surgery in DMEK eyes must be decided with great caution, since corneal deturgence 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.17

In conclusion, DMEK is surgically feasible in eyes with PIOL-associated corneal decompensation, resulting in early, 
clinically significant visual improvement, and with a high proportion of eyes reaching high levels of BCVA and very 
good refractive outcomes. However, these eyes may have an increased rate of EC loss following DMEK and thus 
a higher risk of LEGF. We consider that larger, prospective studies are needed to ascertain two main aspects: 1) whether 
PIOL-related corneal decompensation is associated with inferior outcomes compared with DMEK performed for other 
indications such as Fuchs’ dystrophy and 2) to determine whether a two-staged approach has a superior efficacy and 
safety profile compared with simultaneous PIOL-explantation and crystalline lens surgery.
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