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ABSTRACT

Purpose To evaluate the results and complications of Des-
cemet membrane endothelial keratoplasty (DMEK) in previ-
ously vitrectomized eyes.

Design Retrospective study of 35 eyes that had undergone
DMEK, due to Fuchs endothelial corneal dystrophy (FECD), at
our department with a follow-up after 6 months postopera-
tively. We compared the intraoperative procedure, complica-
tions, and results of DMEK between 14 previously vitrectom-
ized pseudophakic eyes (group 1) and a control group of
21 pseudophakic non-vitrectomized eyes (group 2).

Results The unfolding time (in minutes) was significantly
longer in group 1 than in group 2 (10.5+6.4 vs. 3.2 £1.5,
p<0.01). A single re-bubbling was needed in 8 patients in
group 1 (57.1%) and in 3 patients in group 2 (14.2%)
(p<0.01). Repeated re-bubbling (= 1 time) was performed in
only 5 patients of group 1 (35.7 %). There was significant post-
operative improvement in best-corrected visual acuity (BCVA,
in LogMAR) in both groups (p=0.04 in group 1and p<0.01in
group 2). The central corneal thickness (CCT, in pm) did not
differ significantly between the two groups preoperatively
(p=0.4) or postoperatively (p=0.1). However, the CCT de-
creased significantly postoperatively in both groups (p<0.01
in both groups). The postoperative endothelial cell density
(ECD in cell/mm?) was significantly lower in group 1 than in
group 2 (p=0.03).

Conclusion DMEK in previously vitrectomized eyes presents
a surgical challenge, which requires special, and sometimes
unpredictable, intraoperative maneuvers, but good functional
and morphological results can be achieved. The use of the
endothelial Descemet membrane lamellae (EDML) of older
donors might be recommended to facilitate the intraopera-
tive unfolding process.

ZUSAMMENFASSUNG

Ziel Evaluierung der Ergebnisse und Komplikationen der Des-
cemet-Membran-Endothel-Keratoplastik (DMEK) in zuvor
vitrektomierten Augen.

Design Retrospektive Studie von 35 Augen, die aufgrund
Fuchs’scher endothelialer Hornhautdystrophie (FECD) in un-
serer Abteilung einer DMEK unterzogen wurden, mit einem
Follow-up von mindestens 6 Monaten postoperativ.
Ergebnisse Die Entfaltungszeit (in Minuten) war in Gruppe 1
signifikant langer als in Gruppe 2 (p <0,01). Ein einmaliges Re-
Bubbling war bei 8 Patienten in Gruppe 1 (57,1%) und bei
3 Patienten in Gruppe 2 (14,2%) erforderlich (p<0,01). Ein
wiederholtes Re-Bubbling (> 1 Mal) wurde nur bei 5 Patienten
der Gruppe 1 (35,7 %) durchgefiihrt. Postoperativ zeigte sich
in beiden Gruppen eine signifikante Verbesserung der best-
korrigierten Sehschéarfe (BCVA, in logMAR) (p = 0,04 in Grup-
pe 1 und p<0,01 in Gruppe 2). Die zentrale Hornhautdicke
(CCT, in ym) unterschied sich prdoperativ (p = 0,4) und post-
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operativ (p =0,1) nicht signifikant zwischen den beiden Grup-
pen. Allerdings nahm die CCT postoperativ in beiden Gruppen
signifikant ab (p < 0,01 in beiden Gruppen). Die postoperative
Endothelzelldichte (ECD in Zellen/mm?) war in Gruppe 1 sig-
nifikant niedriger als in Gruppe 2 (p=0,03).

Schlussfolgerung Die DMEK in zuvor vitrektomierten Augen
stellt eine chirurgische Herausforderung dar, die spezielle,

manchmal unvorhersehbare, intraoperative Manéver erfor-
dert, aber es kdnnen gute funktionelle und morphologische
Ergebnisse erzielt werden. Die Verwendung der endothelialen
Descemet-Membran-Lamellen (EDML) dlterer Spender kénnte
empfohlen werden, um den intraoperativen Entfaltungspro-
zess zu erleichtern.

Introduction

In 2006, Melles et al. described the first Descemet membrane en-
dothelial keratoplasty (DMEK), which is one of the most frequently
performed keratoplasty techniques in Germany today [1,3]. The
previously prepared endothelial Descemet membrane lamellae
(EDML) is introduced into the anterior chamber through a small
incision and unfolded using various maneuvers [2-4]. The poste-
rior lamellar keratoplasty leads, in suitable indications, to a shorter
healing process, faster rehabilitation of visual acuity, and better
postoperative astigmatism compared to penetrating keratoplasty
[5-8]. An intact iris-lens diaphragm and the support of vitreous
pressure are essential for good control of the anterior chamber
depth and to avoid a complicated graft unfolding process [9]. For
this reason, the use of DMEK in previously vitrectomized eyes was
avoided or at least only performed by experienced surgeons using
difficult maneuvers [10]. This is due to the lack of pressure in the
posterior chamber as well as the deeper anterior chamber.

The purpose of this study was to investigate whether the
benefits of DMEK in previously vitrectomized eyes with Fuchs
endothelial corneal dystrophy (FECD) can be maintained despite
the intraoperative challenges.

Patients and Methods

Participants

We retrospectively analyzed the data of patients with FECD who
underwent DMEK in our department with a mean follow-up time
of at least 6 months. This study included 14 previously vitrectom-
ized pseudophakic eyes of 14 patients [8 men, 6 women (group
1)] and 21 pseudophakic non-vitrectomized eyes of 21 patients
[9 men, 12 women (control group, group 2)]. The DMEK was per-
formed by three experienced surgeons using the same technique
in both groups. The age of the patients, the preoperative best-
corrected visual acuity (BCVA, in LogMAR), and the preoperative
central corneal thickness (CCT, measured in Pentacam Oculus
GmbH, Wetzlar, Germany, in ym) did not significantly differ be-
tween the two groups.

The preoperative parameters

The preoperatively analyzed data included CCT, BCVA, and ante-
rior chamber depth (ACD, measured in Pentacam Oculus GmbH,
Wetzlar, Germany, in millimeters), as well as the cause of vitrec-
tomy in group 1.

The surgical technique

A detailed description of our DMEK technique “step-by-step” can
be found in our previous publications (https://doi.org/10.1007/
s00347-020-01134-1, https://doi.org/10.1002/ca.22900) [11,
12].

An 8.0 mm ring-shaped marker was placed on the central
corneal surface of the patient. After completing the desce-
metorhexis, a Descemet membrane stripping with an inverted
hook (Price Endothelial Keratoplasty Hook; Moria SA) was per-
formed in the area of this marking under air. Using a small spatula,
the rolled prepared EDML could be guided into the large opening
of the glass cartridge. A small curved cannula was used to fill the
tip of the glass cartridge with the dark blue dye DORC
MEMBRANEBLUE DUAL (DORC,VN Zuidland, Netherlands) until
the whole roll was completely covered with the deep blue dye.
Then, the air used during the descemetorhexis was completely re-
moved from the anterior chamber, which was filled afterwards
with balanced salt solution (BSS) in preparation for the injection
of the EDML. After injecting the EDML together with the blue dye
into the anterior chamber by pressing the plunger, the blue dye
was completely flushed out of the anterior chamber by using a
Sautter cannula and BSS. A small air bubble from an insulin sy-
ringe was inserted into the inner lumen of the rolled EDML in the
eyes of group 1 (» Fig. 1). By appropriately tapping on the cornea,
the air bubble rolling towards the periphery was used to open the
edges of the EDML sequentially. Afterwards the small air bubble
was enlarged to complete the unfolding of the EDML. To further
facilitate the unfolding process, the anterior chamber was shal-
lowed using active suction of aqueous humor and BSS through
the paracentesis. After that, the air bubble was carefully and com-
pletely aspirated by using a Sautter cannula. By doing this, the
cornea typically collapses and the EDML remains on the iris — even
in a deep anterior chamber after vitrectomy. The cannula was re-
moved without affecting the position of the EDML. A cannula con-
nected to a 20% SF6 (sulfur hexafluoride) gas-filled syringe was
then advanced under the EDML towards the center of the pupil.
Through controlled gas injection, the EDML was attached to the
back of the host cornea [13, 14].

The intraoperative parameters

The surgeon and the surgical team must fill in a protocol with the
following information after each completed DMEK at our depart-
ment: the total duration of the operation in minutes, the unfold-
ing time (the time from the complete insertion of the EDML into
the anterior chamber until the SF6 gas injection, in minutes), the
surgical grade of difficulty as well as donor information. The surgi-
cal grade of difficulty is subjectively classified by the surgeon in
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> Fig. 1 An intraoperative illustration showing the use of an air
bubble above the endothelial Descemet membrane lamellae
(EDML) to facilitate the unfolding of the EDML in previously vitrec-
tomized eyes (G1). a A small air bubble was injected into the inner
lumen of the rolled EDML. b Partial unfolding of the EDML after the
air bubble was enlarged and moved toward the periphery with tap-
ping the cornea to unfold the edges of the EDML. ¢ The unfolding
of the EDML was completed after the anterior chamber was shal-
lowed by actively aspirating aqueous humor and BSS through para-
centesis, whereby the cornea typically collapses. d The final posi-
tion of the EDML attached to the cornea after removing the air
bubble and injection of 20% sulfur hexafluoride (SF6) under the
EDML.

5 grades: 0 for a mild DMEK to 4 for an extremely complicated
DMEK. Both donor age and endothelial cell density (ECD, cell
mm?) are documented under donor information. The intraopera-

tive parameters were collected and analyzed based on these pro-
tocols.

The postoperative inpatient care

The intraocular pressure of the operated eye was measured and
recorded every 2 hours for the first 12 hours postoperatively. The
graft attachment was checked daily using anterior segment opti-
cal coherence tomography (CASIA 2, Tomey Corporation, Nagoya,
Japan) and a re-bubbling was performed in case of graft dehis-
cence. All patients received a standardized local or systemic ther-
apy and were regularly examined on the slit lamp.

The postoperative parameters

We examined the functional results of DMEK after 6 months post-
operatively (BCVA in LogMAR, CCT in um, ECD in cell/mm?), as
well as postoperative complications.

The statistical analysis

The data was collected with Microsoft Excel 2010 (Microsoft Cor-
poration, Redmond, WA, USA) and analyzed with SPSS version 26
(SPSS Inc., Chicago, IL, USA). In order to compare the values, we
used the Mann-Whitney U test, and statistical significance was de-
fined as p<0.05.

Main limitations of this study

The main potential limitations of our study were the retrospective
nature of the work, a relatively small population from a single
medical center, and the use of decimal visual acuity as opposed
to ETDRS vision charts. However, to obtain more reliable values
to describe BCVA, decimal values were converted to LogMAR
equivalents before running the statistics.

Results

Preoperative

The mean age of the patients was 73 + 10 years in group 1 and
76 £5 years in group 2 (p=0.39). The CCT was 640 65 um in
group 1 and 648 +63 um in group 2 (p=0.4). BCVA (in LogMAR)
was 0.7+0.4 in group 1 compared to 0.5+0.2 in group 2
(p=0.62). The anterior chamber depth (in millimeters) was
4.2+0.5mm in group 1 and 3.7+0.7 mm in group 2 (p =0.04).
The cause of the previously performed vitrectomy in group 1 was
an epiretinal membrane in 3 patients (21%) and a retinal detach-
ment in 11 patients (79%). Both donor age and the endothelial
cell density of the EDML (ECD, in cell/mm?) did not differ signifi-
cantly between the two groups. The donor age was 73 + 11 years
in group 1 and 77 + 8 years in group 2 (p =0.28). ECD was 2621
314 cell/mm? in group 1 and 2535+ 236 cell/mm? in group 2
(p=0.61).

Intraoperative

The total surgery time (in minutes) was significantly longer in
group 1 (4018 min) than in group 2 (28 +11 min) (p=0.01).
The graft unfolding time (in minutes) was significantly longer in
group 1 (10.5+6.4 min) compared to group 2 (3.2+1.5min)
(p<0.01). The surgical grade of difficulty of the DMEK in group 1
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Preoperative vs postoperative mean best. d visual acuity (BCVA, in LogMAR) by Group
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> Fig. 2 Comparison of preoperative and postoperative best-cor-
rected visual acuity (BCVA, in LogMAR) in the same group: signifi-
cantly better in group 1 (*p =0.04) and in group 2 (**p<0.01).
Comparison of preoperative BCVA (not significant, n.s., p=0.62)
and postoperative BCVA (p =0.01) between the two groups.

was classified as mild (grade 0) in only one patient (7 %), otherwise
it was moderate (grade 1) in one patient (7 %), difficult (grade 2)
in 3 patients (22%), very difficult (grade 3) in 6 patients (42%),
and extremely difficult (grade 4) in 3 patients (22%). On the other
hand, the surgical grade of difficulty of the DMEK in group 2 was
classified as mild (grade 0) in 19 patients (90%), moderate (grade
1) in one patient (5%), and difficult in one patient (5%) (p<0.01).

Postoperative

The maximum intraocular pressure measured during the first
12 postoperative hours (in mmHg) was significantly higher in
group 1 (23 +10 mmHg) in comparison to group 2 (16 £ 6 mmHg)
(p=0.01). A single re-bubbling due to graft detachment was per-
formed in 8 eyes in group 1 (57.1%), which was necessary in only
3 eyesin group 2 (14.2%) (p<0.01).

Interestingly, the graft detachment, which had led to this re-
bubbling, occurred earlier in group 1 compared to group 2. In
group 1, it occurred within the first 5 postoperative days in 7 eyes
(87%) and after 12 days in 1 eye (13%) of the previously men-
tioned 8 eyes. In group 2, graft detachment occurred between
the 14th and the 16th postoperative day in all 3 eyes. Further-
more, it was found that a repeated re-bubbling (= 1 time) was in-
dicated in only 5 patients (35.7%) of group 1.

The mean follow-up was 6.1+0.8 months and 6.3+0.4
months in group 1 and group 2, respectively (p = 0.43). The post-
operative BCVA (in LogMAR) increased significantly in both
groups, from 0.7 £0.4 to 0.4+ 0.2 (p=0.04) in group 1 and from
0.5+0.2 to 0.2+0.1 (p<0.01) in group 2. The postoperative
BCVA in group 2 was significantly higher than in group 1
(p=0.01). Interestingly, the visual improvement (delta BCVA, cal-
culated by subtracting the postoperative BCVA from the preoper-
ative BCVA for each patient) did not differ significantly between
the two groups (p =0.07) (> Fig. 2).

Postoperatively, the CCT (in um) decreased significantly in
both groups, from 640+65um to 56989 um in group 1

FPreoperative vs postoperative mean central comeal thickness (CCT, in jum) by Group
W Precpeintive CCT in jum
I e ] M Postoperative CCT in pum

800,00

Mean CCT {in CCT)

200,00

000
Group 1 Group 2

> Fig. 3 Comparison of preoperative and postoperative central
corneal thickness (CCT, in um) in the same group: significantly bet-
terin group 1 (*p<0.01) and in group 2 (**p <0.01). Comparison
of preoperative CCT (not significant, n.s., p=0.4) and postopera-
tive CCT (p=0.1) between the two groups.

fa]

lial cell density (ECD, in cell'mm®) by Group
ECD of the EDML i cellimen’
B Postoperative ECD m celliman®
ns.

[ 1

Mean ECD in cellimm?®

> Fig.4 Comparison of endothelial cell density (ECD, in pm) of
the endothelial Descemet membrane lamellae (EDML) and the
postoperative ECD in the same group: significantly lower in group 1
(*p<0.01) and in group 2 (**p <0.01). Comparison of ECD of the
EDML preoperatively (not significant, n.s., p=0.61) and the post-
operative ECD (p =0.03) between the two groups.

(p<0.01) and from 648+63pum to 528 £62um in group 2
(p<0.01). However, the postoperative CCT did not differ signifi-
cantly between the two groups (p =0.1) (> Fig. 3).

The postoperative ECD (in celllmm?) was significantly lower
than the preoperative ECD of the EDML in group 1 (2621314
vs. 1478 £550, p<0.01), as well as in group 2 (2535236 vs.
1889 +291, p<0.01). In group 1, the postoperative ECD was sig-
nificantly lower than in group 2 (p=0.03) (> Fig. 4).

A summary of our results is shown in » Table 1.

1104 Aljundi W et al. Descemet Membrane Endothelial... Klin Monatsbl Augenheilkd 2021; 238: 1101-1107 | © 2021. Thieme. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



» Table 1 A summary of our results.

G1 G2 p

Number of eyes 14 21

Gender (male vs. female) 8vs. 6 9vs. 12 0.56
Age 7310 765 0.39
Preoperative BCVA (in LogMAR) 0.7+0.4 0.5+0.2 0.62
Preoperative CCT (in pm) 640 £ 65 648 £+ 63 0.41
Preoperative ACD (in mm) 4.2+0.5 3.7+0.7 0.04
Age of the donor (in years) 7311 77+8.5 0.28
ECD of the EDML (in cell/mm?) 2621+314 2535 +236 0.61
Unfolding time (in minutes) 10.5+6.4 3215 <0.01
Operation duration (in minutes) 40.3+18.3 283+11.6 0.01
Maximum IOP (in mmHg) 23+10 16.7+6 0.01
Follow-up time (in months) 6.1+0.8 6.3+0.4 0.43
Postoperative BCVA (in LogMAR) 0.4+0.2 0.2+0.1 0.01
Postoperative CCT (in pm) 569 + 89 528+62 0.14
Postoperative ECD (in cell/mm?) 1478 £ 550 1889291 0.03
Single re-bubbling rate 57.1% 14.2% <0.01

Preoperatively Postoperatively p

BCVA (in LogMAR) in group 1 0.7+0.4 0.4+0.2 0.04
BCVA (in LogMAR) in group 2 0.5+0.2 0.2+0.1 <0.01
CCT (in pm) in group 1 640 £ 65 569+ 89 <0.01
CCT (in pm) in group 2 648 £+ 63 528 +62 <0.01
ECD (in cell/mm?) in group 1 2621+314 1478 + 550 <0.01
ECD (in cell/mm?) in group 2 2535 £236 1889291 <0.01

G1: previously vitrectomized group, G2: control group, BCVA: best-corrected visual acuity, CCT: central corneal thickness, ACD: anterior chamber depth,
ECD: endothelial cell density, EDML: endothelial Descemet membrane lamellae, IOP: intraocular pressure.

Discussion

Due to its complicated and potentially “surprising” intraoperative
procedure, DMEK in previously vitrectomized eyes has been
studied several times. The unfolding process of the EDML is still
challenging without a standardized operative procedure. In previ-
ously vitrectomized eyes, the posterior support of the vitreous
body is missing, resulting in an unstable iris-lens diaphragm and,
therefore, the anterior chamber becomes very deep during sur-
gery [9].

In 2015, Yoeruek et al. found that DMEK was apparently suc-
cessful in restoring visual acuity even in 20 previously vitrectom-
ized eyes, based on the results obtained approximately 1 year
after surgery. BCVA (in LogMAR) increased significantly from
1.4+0.5 to 0.6+0.3 despite previous retinal comorbidities.
Nevertheless, the total intraoperative complication rate was high-
er in comparison to a “normal” DMEK. Immediate intraoperative
corrective measures, mainly due to renewed graft curl or globe
collapse, were required in 13 out of 20 eyes. These measures were

quite difficult in some cases. Also, the unfolding process required
a longer period of time. In addition, unpredictable maneuvers had
to be performed in the anterior chamber. Interestingly, it was dis-
cussed in the same study that EDML from older donors curl up less
and therefore unfold more easily intraoperatively. For this reason,
these EDMLs might be preferred in eyes that were previously
vitrectomized. Reasons for this fact are the age-related decrease
in elastin levels, changes in collagen composition, or the increase
in non-enzymatic glycosylation, which increases the rigidity of the
Descemet membrane [15].

In 2014, Heinzelmann et al. examined the influence of donor
characteristics on the intra- and postoperative results of DMEK.
In that study, it was found that the unfolding process took longer
when EDML from younger donors was used and that EDML from
older donors with a higher ECD (e.g., over 65 years of age with
ECD of more than 2300 cells/mm?) was more suitable for both
the inexperienced DMEK surgeons and the complex cases [16].
Based on experience, we agree with this consideration, but the
necessary guidelines to organize this issue are still missing. Fur-
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thermore, many surgical techniques and methods have been de-
veloped to facilitate this process or to replace the lack of posterior
chamber pressure. One of these methods was the intraoperative
use of a pars plana infusion. In 2017, Sorkin et al. reported the first
results of the use of this infusion 6 months postoperatively, which
looked promising as it led to a more stable anterior chamber and
an easier unfolding process [9]. However, in 2020, Mednick et al.
found that this use may have increased the risk of retinal compli-
cations after 2 years in 5 of the 15 eyes studied. Two patients de-
veloped retinal detachment, two patients developed cystoid mac-
ular edema, and one patient developed macular schisis. Accord-
ing to this, Descemet stripping automated endothelial kerato-
plasty (DSAEK) may be the preferred technique in these demand-
ing vitrectomized eyes [17].

A study in 2018 by Yoeruek and Bartz-Schmidt found that the
intraoperative temporary implantation of a hydrophilic methacry-
late plate of 12.8 mm in size led to a more stable anterior chamber
and better graft control and thus to better results in seven previ-
ously vitrectomized eyes. Its use allows the creation of a double
anterior chamber and a stable globe without the risk of a globe
collapse [18]. This could be helpful in vitrectomized eyes, but suf-
ficient experience is needed, especially in explanting the plate to
guarantee the necessary protection of the endothelial cells. Simi-
lar to our technique, but with a second bubble below the EDML,
Hayashi and Kobayashi developed the “double bubble” technique
from the well-known Dapena technique in a case series of six pre-
viously vitrectomized eyes [19, 20]. Similar to our results, the un-
folding time with the double-bubble technique was about 10 min-
utes, and the postoperative BCVA, CCT, and ECD results were
acceptable [20]. In our study, the EDML was unfolded by using an
additional air bubble and tapping on the corneal epithelium. In
addition, the anterior chamber was flattened by active suction of
the aqueous humor for better control of the EDML. In this context,
it is important to emphasize that the three semi-circular markings
at the edge of the EDML during its preparation played a major in-
traoperative role, especially in such complex cases with an excep-
tionally deep anterior chamber [14].

In this study, we used sulfur hexafluoride diluted with 80%
room air (SF6 20%, EasyGas SF6, Fluoron GmbH, Ulm, Germany)
to achieve the maximum non-expansive concentration. The half-
life of SF6 is 2.5 days, and the intraocular residence time is approx-
imately 12 days. The absence of SF6 gas endothelial toxicity com-
pared to other long-acting gas formulations (e.g., Perfluoropro-
pane C3F8 12%), which are normally used in retinal surgery, has
been studied in the literature [21-23] and represents the main
benefit of using this type of gas. To determine whether such
long-acting gas formulations could help to reduce the increased
rate of re-bubbling in such complicated eyes, large clinical pro-
spective studies are still lacking.

Our results were satisfying regarding BCVA and CCT despite
the intraoperative challenges. DMEK in both groups had led to a
significantly better BCVA, and a significantly decreased CCT com-
pared to the preoperative BCVA and CCT in the same group. It is
true that the postoperative BCVA in group 2 was significantly bet-
ter than in group 1, but this can be explained by the retinal co-
morbidities of the eyes in group 1, especially since the delta BCVA
after DMEK did not differ significantly between the two groups.

On the other hand, DMEK in group 1 had led to a significantly lon-
ger unfolding time and a significantly higher re-bubbling rate
compared to group 2, which may have led to the significantly de-
creased postoperative ECD in group 1 compared to group 2.

It has been proposed that DSAEK has advantages over DMEK
for endothelial decompensation after vitrectomy [24]. Since the
DSAEK graft does not scroll, it is easier to attach it to the host cor-
nea than the 20 um DMEK graft. In addition, the potentially re-
duced visual acuity after DSAEK is supposed to be acceptable in
view of the anyway limited visual acuity due to the macular com-
promise after vitrectomy.

In contrast, the previously vitrectomized eyes have been seen
in the literature as “not good candidates” for DSAEK. The reason
for this is that the endothelial lenticules could fall into the vitreous
cavity during the surgery or early on the postoperative day [25].

The intraocular pressure after DMEK, especially in vitrectom-
ized eyes, should be monitored reqularly and in short intervals
during the first postoperative hours to detect pupillary block glau-
coma and should be treated if necessary. In such cases, it could
happen more easily that a gas bubble may hide behind the iris
due to the deeper anterior chamber and missing vitreous body.

In conclusion, DMEK seems to be a feasible option to improve
visual acuity in endothelial pathologies, even in previously vitrec-
tomized eyes. However, the unfolding process tends to be more
complicated compared to a “normal” DMEK. Larger studies are
necessary to further improve the intraoperative techniques of
DMEK in vitrectomized eyes or to determine whether DSAEK
might be the preferred method in complicated vitrectomized
eyes.
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