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Purpose: To compare clinical outcome and complications of Descemet stripping automated
keratoplasty (DSAEK) and Descemet membrane endothelial keratoplasty (DMEK).
Methods: This is a retrospective study of the first consecutive cases of DSAEK and DMEK
performed by a single surgeon at a tertiary referral centre. Best-corrected visual acuity
(BCVA), postoperative complications, rate of rebubbling and regraft were the main outcome
measures.

Results: The study included 241 eyes, 116 subjected to DSAEK and 125 to DMEK. Fuchs
endothelial dystrophy (FED) was the predominant diagnosis in both groups. Mean BCVA at
all follow-ups up to 2 years was in favour of DMEK. Median BCVA (decimal) at 1 year was
0.4 (0.13-0.60; interquartile range) for the DSAEK and 0.8 (0.6-1.0) for the DMEK group,
p<0.001. Preoperative BCVA in the DSAEK group was lower than in DMEK. There was no
significant difference in visual improvement between groups at 1 year postoperatively. The
most common postoperative complication in both groups was a pupillary block with high
intraocular pressure, 27% and 34% respectively. This was not affected by the presence of an
iridectomy/iridotomy. In the DMEK group, gas provided significantly better adherence than
air (p=0.020). Rebubbling for partial/total detachment was performed in 7% (DSAEK) and
11% (DMEK) of cases, p=0.361. Regraft within 2 years was performed in 13% of eyes in the
DSAEK and 17% in the DMEK group, p=0.450. No case of graft rejection occurred.
Conclusion: Both DSAEK and DMEK provide overall satisfying outcome and the two
techniques do not differ significantly in postoperative pupillary block, detachment rate, early
graft failure or graft rejection. However, differences at baseline may have influenced or
obscured potential differences. In DMEK procedures, gas seems to facilitate early graft
adherence.
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Introduction

Until the last years of the last century, penetrating keratoplasty (PK) was the only
way to surgically treat endothelial dysfunction. Since then, there has been a major
change of scene. During the last two decades, endothelial keratoplasty (EK) has
replaced PK as the standard surgical treatment of endothelial dysfunction.

Descemet stripping endothelial keratoplasty (DSAEK) was the first EK technique
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to become adopted by a larger number of corneal sur-
geons. Several studies have compared DSAEK to PK.
Besides the obvious advantages of elimination of suture-
induced complications and late wound dehiscence, there
may be better long-term best-corrected visual acuity
(BCVA), less change in refractive power, less induced
astigmatism, faster visual rehabilitation and lesser demand
of postoperative aftercare with EK'™ Since Descemet
membrane endothelial keratoplasty (DMEK) was
described by Melles et al in 2006 this method has gained
popularity and is used by a steadily increasing number of
surgeons.” Its advocates claim an even faster visual
and better than  with
DSAEK.®'® However, all reports are not consistent.

recovery® visual outcome
A recent Cochrane systematic review found only low-
certainty evidence for better BCVA with DMEK compared
to DSAEK.'* There are reports of a higher rate of rebub-
bling (repeated injection of air/gas in the anterior chamber
(AC) to reattach the graft to recipient stroma) in DMEK
compared to DSAEK.®’

In 2010, DSAEK was

(Department of Ophthalmology at Sahlgrenska University

introduced in our clinic
hospital, Gothenburg/Moélndal) and soon it replaced PK in
cases of corneal endothelium dysfunction. In 2013, we
started performing DMEK as an alternative EK and in
2015 it replaced DSAEK as the standard method for EK
in our clinic. This study aimed to compare the two surgical
methods in terms of visual outcome, complications and
graft survival and also to compare the learning curves for
DSAEK and DMEK.

Materials and Methods

The study gained approval from the local Ethical
Committee at the University of Gothenburg and adhered
to the this
a retrospective study, written consent from the study parti-

Declaration of Helsinki. Since was
cipants was not required, as deemed by the Ethical
Committee. Patient data confidentiality was fully ensured
at all times, as stated in the permission approved by the
Ethical Committee. Data were retrieved from medical
records of all consecutive cases of EK performed until
the time of analysis, 241 eyes in total. All procedures
were performed by one corneal surgeon (C.J.) between
September 2011 and August 2017, including 116 cases of
DSAEK from the surgeon’s first case in September 2011
and 125 cases of DMEK from the same surgeon’s first case
in September 2013. The records were searched for data on
age, sex, primary indication, comorbidity, previous ocular

surgery, preoperative BCVA, preoperative YAG-iridotomy,
anaesthesia, intraoperative complications, air- or gas-fill,
high intraocular pressure (IOP) postoperatively the first 24
hours, air/gas trapped under iris, air/gas tap, transplant
attachment, postoperative BCVA, rebubbling, and regraft
within 2 years.

Surgical Procedure — General Aspects
The grafts were provided by the local eye bank at
Sahlgrenska University hospital, Gothenburg/Mélndal.
Before accepted for transplantation, the grafts were tested
negative for hepatitis B and C, HIV, syphilis, had negative
cultures for bacteria and fungi and had an endothelial cell
count of >2000 cells/mm?2. The grafts were stored in
a minimal essential corneal organ culture medium
(MEM, Biochrome, Germany) for a maximum of 30
days after harvesting. The majority of the procedures
were performed under topical anaesthesia. At the begin-
ning of the study period, DSAEK was most often per-
formed under general anaesthesia, being the standard
anaesthesia for PK and thus preferred during the introduc-
tion of EK. Gradually there was a transition to topical
anaesthesia with Tetracaine 1%, three drops with 1-minute
interval, as a routine for DSAEK as well as DMEK later
on. At the end of the study period, there was a transition to
combined topical and intracameral anaesthesia with tetra-
caine drops supplemented with intracameral injection of
0.3 mL Xylocaine 10 mg/mL. In both groups, miosis was
induced preoperatively by instilling eye drops pilocarpine
4% twice with S-minute interval.

Surgical Procedure — DSAEK

For DSAEK surgery, preoperative iridotomy was not per-
formed as a routine. The graft was prepared immediately
prior to surgery by the surgeon. The graft thickness after
epithelial removal was measured with pachymetry and the
choice of cutting head customized aiming for a remaining
graft thickness of 100—130 pum. The graft was cut using
a microkeratome (3095, Gebauer SLc, Germany), after
which it was trephined using a standard 7.75 mm vacuum
donor cornea punch (Baron, USA). The patient was pre-
pared with an anterior chamber (AC) maintainer stabiliz-
ing the AC by continuous irrigation of balanced saline
solution (BSS). A circle of 8 mm in diameter was marked
on the corneal surface. A temporal 2.75 mm main incision
at 9 o’clock (right eye, 3 o’clock left eye) and one 1.0 mm
keratocentesis at one clock step clockwise (right eye, anti-
clockwise in left eye) of the main incision was made.
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A descemetorhexis corresponding to the 8 mm marking on
the surface was made on the endothelium using a reversed
hook, Price hook (Moria, France) and the Descemet mem-
brane (DM) and endothelium was removed using a 90-
degree stripper. The main incision was then widened to
4 mm. The graft was introduced to the AC using a Busin
spatula (Moria, France) and placement forceps (Coronet,
Australia). The graft was positioned against the recipient
stroma by injecting filtered air under the graft through
a visco canalostomy cannula (Eagle labs, USA) and the
graft centred, if needed, by stroking a cannula on the
corneal surface. The main incision was sutured using
a 10-0 Vicryl suture. Cefuroxime 1 mg was injected into
the AC. At the end of surgery, there was a 70/30 air/fluid
fill in the AC. The patient was kept in a supine position for
2 hours. The eye was then examined and in the event of air
trapped under iris or high IOP (pupillary block), an air tap
was performed.

Surgical Procedure - DMEK

At the beginning of the study period, iridotomies were not
performed. This was later changed to routinely performing
two peripheral iridotomies with Neodymium: Yttrium
Aluminium Garnet-(Nd: YAG)-laser, one inferiorly and
one superiorly, prior to surgery. The day before surgery
the transplant was “pre-cut” in the eye bank by the eye
bank technicians. The endothelium was stained for a few
seconds with 0.055% Monoblue (Arcadophta, France) and
the DM and endothelium removed from the stroma.
A 7.75 mm trephination of the endothelial graft was
made with a punch (Moria, France). The pre-cut graft
was stored in MEM until surgery.

Topical anaesthesia (or, in the latest cases, combined
topical and intracameral anaesthesia) was obtained as
described earlier. An 8-mm circular mark centred on the
corneal surface was made. A temporal 2.75 mm main inci-
sion at 9 o’clock (right eye, 3 o’clock left eye) and two 23G
keratocenteses at one clock hour on either side of the main
The AC was filled with air.
A descemetorhexis corresponding to the 8 mm marking on

incision were made.

the surface was made on the endothelium using a reversed
hook, Price hook (Moria, France) and the Descemet mem-
brane (DM) and endothelium were removed using a 90-
degree stripper. Air was then replaced with BSS. The graft
was stained with Monoblue 0.055% (Arcadophta, France) for
2 minutes and then injected into the AC through a Geuder
glass injector (Corneagen, USA). The graft was unfolded
endothelial side down and centred using a combination of

fluid waves and fluctuations in AC depth. Filtered air (for the
first 37 DMEK cases) or 20% sulfur hexafluoride (SF6), gas
(for the remaining cases) was then injected under the graft,
positioning it to the recipient stroma. A complete gas fill and
slightly raised pressure were maintained for 7 minutes before
the amount of gas was adjusted to approximately 80% gas fill
and normal intraocular pressure. The patient was kept in the
strict supine position for 2 hours. The eye was then examined
and in the event of gas trapped under iris or high intraocular
pressure (IOP), a gas tap was made. The patient was recom-
mended mostly supine position for the rest of the day.

Postoperative Care — General Aspects
Postoperative medication included topical antibiotics,
levofloxacin 5 mg/mL, 6 times daily for 1 week and
topical steroids, dexamethasone 1 mg/mL, 6 times daily
the first week and then tapered over 7 months.
Postoperative follow-up was the same for both groups;
patients were examined on day 1, 1 week and 1, 3, 6, 12
and 24 months after surgery. BCVA, graft attachment, and
IOP were evaluated.

Definitions of Outcome and

Complications

Graft rejection was defined as an incident with keratic
precipitates and/or flare in the AC, with or without corneal
edema, whereas the definition of graft failure was the loss
of (or inability to achieve) transparency of the central
cornea for more than 3 months. Iatrogenic failure was
defined as preoperative inability to achieve a completely
unfolded and correctly oriented graft. High postoperative
IOP was defined as an IOP of 30 mmHg or more (as
measured with rebound tonometry or Goldmann applana-
tion tonometry), or (in some cases of pupillary block with
a patient in discomfort and/or pain) by digital palpation.

Statistical Procedures

For evaluation of visual outcome, eyes with previous
corneal transplantation or other ocular morbidity were
excluded from the analysis. Visual acuity is presented in
the logarithm of the minimum angle of resolution
(logMAR) and where suitable also in decimal. For arith-
metic procedures and statistical analysis, it was converted
to logMAR. Mean with standard deviation (SD) and med-
ian with interquartile range (IQR) or minimum-maximum
range are given as appropriate. For significance testing,
unpaired Student’s #-test was used and for calculation of
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Table | Demographic Description

Parameter DSAEK Group DMEK Group p-value®
N=116 N=125
Age, years
® MeantSD 75.1£10.5 72.8+10.3 0.089°
® Median (range) 76.0 (47-92) 72 (41-95) 0.054¢
Sex, n (%)
® Men 45 (38.8) 45 (36.0) 0.690°
® \Women 71 (61.2) 80 (64.0)
Indication for corneal transplantation, n (%)
® Primary endothelial failure 69 (59.5) 102 (81.6) <0.001°
® Secondary endothelial failure 28 (24.1) 9(7.2)
® Regraft 19 (16.4) 14 (11.2)
Previous corneal transplantation, n (%)
® None 97 (83.6) 111 (88.8) 0.265¢
® Previous PK 5(4.3) 1 (0.8)
® Previous DSAEK 6(5.2) 6 (4.8)
® Previous DMEK 7 (6.0) 7 (5.6)
® Both DSAEK and PK 1 (0.9) 0 (0)
Previous cataract surgery, n (%) 99 (85.3) 107 (85.6) 1.000¢
Ocular comorbidity, n (%)’
® None other than corneal pathology 75 (64.7) 91 (73.4) 0.210°
® Glaucoma 12 (10.7) 12 (9.7)
® AMD 14 (12.5) 9(7.3)
® Other 21 (18.8) 16 (12.9)

Notes: *A p-value <0.05 was considered statistically significant. "t-test for independent groups. “Mann-Whitney U-test. “Fisher’s exact test. ®Pearson’s Chi-square test.

Some eyes had more than one pathology.

Abbreviations: AMD, age-related macular degeneration; DMEK, Descemet membrane endothelial keratoplasty; DSAEK, Descemet stripping automated keratoplasty; PK,

penetrating keratoplasty.

possible differences in BCVA improvement, paired #-test
was performed. The latter was important for compensating
for differences in BCVA between the DSAEK and the
DMEK groups at baseline. Non-parametric test, ie
Mann—Whitney U-test, was used for comparison of deci-
mal BCVA between groups since this type of outcome data
is not normally distributed. For proportions, Fisher’s exact
test or Pearson’s Chi-square test were used. A p-value of
<0.05 was considered statistically significant, except in
Table 4, where a Bonferroni-correction for multiple com-
parisons was performed yielding a significance level of
0.007 (0.05/7). SPSS, version 25.0 for Mac (SPSS Inc.,
Chicago, IL) was used as statistics software.

Results

Demographics
There were no significant differences in age or sex dis-
tribution between the DSAEK and the DMEK groups

(Table 1). The most common indication for surgery in
both groups was primary endothelial failure, which —
with a few exceptions, represented Fuchs endothelial dys-
trophy. The majority of eyes in both groups were pseudo-
phakic, had no ocular morbidity other than corneal and had
not undergone previous corneal transplantation.

Surgical Management and Complications

The majority of surgeries in both groups were performed as
in-house procedures (Table 2). In the DSAEK group, EK was
combined with cataract surgery (phacoemulsification with
intraocular lens) in 14 cases (12%) while in the DMEK
group there was one case (0.8%) of combined surgery.
Surgical management and intra-/postoperative complications
are summarized in Table 2. The most common complication
in both groups was a transient rise in IOP the first 24 hours
after surgery. High IOP occurred in about one third of cases
with no significant difference between groups (p=0.322,

submit your manuscript

912

Dove

Clinical Ophthalmology 2021:15


http://www.dovepress.com
http://www.dovepress.com

Dove

Jansen and Zetterberg

Table 2 Surgical Procedure and Intra-/Postoperative Complications

Parameter DSAEK Group DMEK Group p-value®
N=116 N=125
Anaesthesia, n (%) n=113 n=121
® Topical only 55 (48.7) 110 (90.9) <0.001°
® Retrobulbar 4 (3.5) 1 (0.8)
® General anaesthesia 54 (47.8) 10 (8.3)
Outpatient/inhouse procedure, n (%) n=115 n=124
® Outpatient 6 (5.2) 12 (9.7) 0.226¢
® Inhouse 109 (94.8) 112 (90.3)
Combined with phacoemulsification, n (%) n=115 n=124
14 (12.2) | (0.8) <0.001°¢
Air or gas, n (%) n=115 n=122
® Air I'15 (100) 39 (32.0) <0.001°¢
® Gas 0 (0) 83 (68.0)
Preoperative iridotomy, n (%) n=116 n=124
9 (7.8) 76 (61.3) <0.001°¢
Postoperative IOP >30 mmHg, n (%) n=113 n=119
31 (27.4) 40 (33.6) 0.322°
Air/gas under iris, n (%) n=10I n=119
23 (22.8) 37 31.1) 0.176°
Air/gas tap postoperatively, n (%) n=112 n=124
45 (40.2) 49 (39.5) 1.000°
Rebubbling, n (%) n=113 n=116
8 (7.1) 13 (11.2) 0.361°¢
Transplant adherent postoperatively, n (%)°
® Day | 109 (95.6) 113 (94.2) 0.769¢
® After | week 107 (94.7) 110 (91.7) 0.442¢
® After | month 93 (97.9) 97 (93.3) 0.174¢
Retransplantation within 2 years, n (%) n=109 n=110
14 (12.8) 19 (17.3) 0.450¢

Notes: *A p-value <0.05 was considered statistically significant. °Pearson’s Chi-square test. “Fisher’s exact test. “Denotes transplant completely and partially adherent.
Abbreviations: DMEK, Descemet membrane endothelial keratoplasty; DSAEK, Descemet stripping automated keratoplasty; IOP, intraocular pressure.

Table 2). There was no significant difference between the
groups in terms of the presence of air/gas under the iris
(pupillary block). Air/gas tap was performed postoperatively
in 40% of cases in both the DSAEK and DMEK groups.
There was no significant difference in the proportion of high
IOP (>30 mmHg) between those who had an iridotomy
preoperatively (n=82) and those who did not (n=150),
p=0.768, see Table 3.

Graft Adherence and Retransplantation
Graft adherence did not differ significantly between the
DSAEK and DMEK groups at any follow-up interval

(Table 2). In a subgroup analysis of the DMEK group,
patients treated with gas had significantly better graft
adherence at 1 week compared to DMEK patients treated
with air, p=0.020 (Table 3). Since all DSAEK procedures
were performed with air, a comparison was also made with
those DMEK eyes that were treated with air, demonstrat-
ing significantly better graft adherence in the DSAEK than
in the DMEK group; 95% versus 82%, p=0.021 (Table 3).
A detached or not sufficiently adherent graft was treated
with reinjection of air or gas, ie rebubbling. There was no
significant difference in rebubbling rate between the
DSAEK and DMEK groups (p=0.361, Table 2) and no
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Table 3 Subgroup Analysis of Outcome in DSAEK and DMEK Patients

Parameter Air Gas p-value *
Graft adherent Ist week, both DSAEK and DMEK, n (%)° n=149 n=82
136 (91.3) 79 (96.3) 0.335°
Graft adherent |st week, DMEK only, n (%)° n=37 n=82
30 (81.1) 79 (96.3) 0.020°
Rebubbling, both DSAEK and DMEK, n (%) n=149 n=77
14 (9.4) 7 9.1 0.900°
Rebubbling, DMEK only, n (%) n=37 n=77
6 (l6.2) 79.1) 0.465°
DSAEK Group DMEK Group
Graft adherent Ist week, air only, n (%)° n=115 n=39
109 (94.8) 32 (82.1) 0.021°
Rebubbling, air only, n (%) n=112 n=37
8 (7.1) 6 (16.2) 0.113°
No Iridotomy Iridotomy
IOP >30 mmHg, n (%), DSAEK and DMEK n=150 n=82
47 (31.3) 24 (29.3) 0.768°

Notes: *A p-value <0.05 was considered statistically significant. °Chi-square test. “Denotes transplant completely and partially adherent.
Abbreviations: DMEK, Descemet membrane endothelial keratoplasty; DSAEK, Descemet stripping automated keratoplasty; IOP, intraocular pressure.

significant difference between DMEK cases in a subgroup
analysis comparing air to gas (p=0.465, Table 3). Neither
was there any significant difference in rebubbling rate
between DSAEK eyes or DMEK cases treated with air
(p=0.113, Table 3). The incidence of retransplantation
within 2 years did not differ significantly between the
DSAEK and the DMEK groups; 14 (13%) vs 19 (17%,
p=0.450; Table 2). In the DMEK group, there were three
cases with intraoperative difficulties in unfolding or posi-
tioning of the graft, resulting in immediate regraft and six
additional cases in which the graft was left in the AC until
the regrafting surgery. These iatrogenic failures are
included in the regraft group. There was no case of graft
rejection in either group during the follow-up period.

Visual Outcome

Eyes with another ocular morbidity than endothelial
failure or with previous transplantation were not
included in the analysis of visual outcome. The visual
outcome of DSAEK and DMEK surgery for up to 2
years is shown in Table 4. Mean preoperative BCVA
in the DMEK group was 0.65 logMAR and median
BCVA 0.3 (decimal; interquartile range [IQR] 0.2 to
0.5), which was significantly better than preoperative
BCVA in the DSAEK group; mean 1.1 logMAR, median

0.1 (IQR 0.02-0.28; p<0.001). With the exception of
a slight decrease in BCVA at 1 week in the DMEK
group, from that point on both groups showed steady
improvement in visual acuity up to 1 year after surgery
with significantly better BCVA in the DMEK group at
every follow-up point. In Figure 1, BCVA pre- and
1 year postoperatively is shown in logMAR as scatter
plots for DSAEK and DMEK groups separately. At the
last follow-up at 2 years, the mean BCVA in the
DSAEK group was 0.47 logMAR and the median
BCVA was 0.5 (IQR 0.3-0.65). In the DMEK group,
mean BCVA was 0.18 logMAR and median BCVA 0.75
(IQR 0.6-1.0), p=0.029 (unpaired ¢-test logMAR) and
p=0.001 (Mann—Whitney U-test) respectively. The
improvement in BCVA, ie postoperative BCVA com-
pared to BCVA prior to surgery did not differ signifi-
cantly between the DSAEK and the DMEK group at any
time point, see Table 4 and Figure 2. When looking at
proportions attaining a certain level of visual acuity,
93% of cases in the DMEK group attained a BCVA of
<0.3 (logMAR), 55% reached <0.1 and 28% had
a BCVA of <0.0 one year after surgery (Table 5). For
patients in the DSAEK group, corresponding numbers
were 43%, 7% and 2%, a highly significant difference

(p<0.001). When excluding patients who had
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Table 4 Visual Outcome in DSAEK and DMEK Patients

Parameter DSAEK Group DMEK Group p-value®
N=61? N=807

BCVA, preoperatively n=65 n=80
® MeantSD, unpaired, logMAR 1.10£0.57 0.65+0.44 <0.001°¢
® Mean+SD, paired, logMAR NA NA NA
® Median (IQR), decimal 0.10 (0.02-0.28) 0.30 (0.20-0.50) <0.001¢
® Range, decimal 0.01-0.65 0.00-0.90

BCVA, | week postoperatively n=57 n=77
® MeantSD, unpaired, logMAR 1.10£0.44 0.74£0.53 <0.001°¢
® MeantSD, paired®, logMAR 0.04+0.58 0.12+0.57 0.459¢
® Median (IQR), decimal 0.10 (0.05-0.16) 0.20 (0.12-0.45) <0.001¢
® Range, decimal 0.01-0.5 0.01-1.0

BCVA, | month postoperatively n=51 n=68
® Mean+SD, unpaired, logMAR 0.80£0.35 0.46+0.42 <0.001¢
® MeantSD, paired®, logMAR —0.28+0.52 —0.17+0.51 0.271°¢
® Median (IQR), decimal 0.16 (0.1-0.30) 0.45 (0.25-0.70) <0.001¢
® Range, decimal 0.01-0.65 0.01-1.0

BCVA, 3 months postoperatively n=31 n=4|
® Mean+SD, unpaired, logMAR 0.68+0.35 0.40+0.43 0.005°¢
® MeantSD, paired®, logMAR —0.39+0.48 —0.21£0.33 0.100¢
® Median (IQR), decimal 0.25 (0.13-0.40) 0.50 (0.40-0.68) <0.001¢
® Range, decimal 0.03-0.60 0.01-1.0

BCVA, 6 months postoperatively n=40 n=48
® Mean+SD, unpaired, logMAR 0.60+0.34 0.24+0.32 <0.001¢
® MeantSD, paired®, logMAR —0.51+0.52 —0.4610.42 0.623¢
® Median (IQR), decimal 0.30 (0.14-0.50) 0.65 (0.50-0.80) <0.001¢
® Range, decimal 0.03-0.80 0.0-1.0

BCVA, | year postoperatively n=42 n=40
® Mean+SD, unpaired, logMAR 0.57+0.45 0.14+0.12 <0.001¢
® MeantSD, paired®, logMAR —0.50+0.49 —0.3840.25 0.088¢
® Median (IQR), decimal 0.40 (0.13-0.60) 0.80 (0.61-1.0) <0.001¢
® Range, decimal 0.01-1.0 0.0-1.0

BCVA, 2 years postoperatively n=31 n=18
® Mean+SD, unpaired, logMAR 0.47+0.54 0.18+0.24 0.029°¢
® MeantSD, paired®, logMAR —0.48+0.53 —0.40+0.24 0.579¢
® Median (IQR), decimal 0.5 (0.30-0.65) 0.75 (0.58-1.0) 0.001¢
® Range, decimal 0.01-1.0 0.10-1.0

Notes: *Only eyes without previous corneal transplantation and without other ocular comorbidity except for previous cataract surgery were included in analysis. °A p-value
<0.007 was considered statistically significant. This level of significance was derived after Bonferroni-correction for multiple comparisons; 0.05/7=0.007. “t-test for
independent groups. “Mann-Whitney U-test. °Mean difference between postoperative and preoperative BCVA.

Abbreviations: BCVA, best-corrected visual acuity; DMEK, Descemet membrane endothelial keratoplasty; DSAEK, Descemet stripping automated keratoplasty; IQR,

interquartile range.

a retransplantation during the follow-up period, the pro-

portion of patients with a BCVA of <0.1 was almost
unaltered; 56% of DMEK and 8% of DSAEK cases

attained this level of BCVA. However,

the mean

improvement in BCVA did not differ significantly
between groups; -0.49+0.47 in the DSAEK group and

-0.39+0.26 in the DMEK group (logMAR; p=0.259).
A subgroup analysis of the DMEK patients at 1-year
follow-up showed no significant differences between
eyes with air (n=10) or gas (n=28; p=0.846), nor was
there any difference when comparing phakic (n=25) or
pseudophakic (n=105) DMEK eyes, p=0.149.
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Figure | Scatter plots showing best-corrected visual acuity (BCVA) in LogMAR of the DSAEK (A) and DMEK (B) groups, respectively. Preoperative BCVA is shown on
x-axis and postoperative BCVA on the y-axis. Marks below the line represent cases with postoperative improvement in BCVA whereas marks above the line represent

worsening of BCVA after surgery.

Learning Curve

The outcome of the first 30 cases of each surgical technique
was compared to the last 30 included cases, in order to
investigate whether there was any sign of a learning curve
(Table 6). There were no statistically significant differences
between the first 30 and the most recent 30 cases with either
DSAEK or DMEK for any of the outcome parameters
rebubbling, regraft within 2 years or BCVA at 1 year.

Discussion

Visual Outcome

The DMEK patients had better BCVA than the DSAEK
patients at all follow-up intervals. This is consistent with
previous studies comparing DSAEK to DMEK when com-
paring postoperative BCVA.'" However, when looking at
the improvement in BCVA, ie the postoperative BCVA
compared to preoperative BCVA, no difference between
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Figure 2 Median BCVA (decimal) is plotted over time showing a steadily improvement of BCVA for both the DSAEK and the DMEK groups. The number of cases in each
group at every time point is given.

the groups was seen in the present data. It has been shown longstanding corneal oedema.'®!'” In the present study,
previously that very poor preoperative visual acuity (VA) the most important demographic difference between the
has a negative effect on the possibility of attaining a good  groups was that of the preoperative visual acuity, with
postoperative VA.'> This can probably be explained by the DSAEK patients exhibiting lower BCVA preoperatively.
formation of subepithelial fibrosis in advanced and This is an important limitation of the study but also reflects

Table 5 Visual Outcome as Proportions and Subgroup Analyses

Parameter DSAEK Group N=42¢ DMEK Group N=40¢ p-value®
BCVA (LogMAR), | year postop, n (%)
® Proportion with BCVA <0.0 I (2.4) 11 (27.5) 0.001°
® Proportion with BCVA <0.| 3(7.1) 22 (55.0) <0.001°
® Proportion with BCVA 0.3 18 (42.9) 37 (92.5) <0.001°
BCVA, | year postop, retransplant omitted® n=38 n=34
® Proportion with BCVA <0.| (LogMAR), n (%) 3(7.9) 19 (55.9) <0.001°
BCVA, | year postop, retransplant omitted® n=38 n=33
® Mean paired +SD, logMAR —0.49+0.47 —0.39+0.26 0.259¢
Air Gas
BCVA, | year postop, DMEK only? n=10 n=28
® Mean+SD, paired, logMAR —0.37+0.22 —0.38+0.27 0.846¢
Phakic Pseudophakic
BCVA, | year postop, DMEK only® n=25 n=105
® Mean+SD, paired, logMAR —0.79+0.62 —1.00+0.84 0.149¢

Notes: *A p-value <0.05 was considered statistically significant. PFisher’s exact test. ‘Independent samples t-test. dOnIy eyes without previous corneal transplantation and
without other ocular comorbidity except for previous cataract surgery were included in analysis. “Patients who had a retransplantation during the follow-up period were
omitted from analysis.

Abbreviations: BCVA, best-corrected visual acuity; DMEK, Descemet membrane endothelial keratoplasty; DSAEK, Descemet stripping automated keratoplasty; IQR,
interquartile range.
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Table 6 Learning Curve in DSAEK and DMEK Patients

Parameter 30 First Cases 30 Most Recent Cases p-value®
Rebubbling, DSAEK only, n (%) n=29 n=29
0 (0.0) I (3.4) 1.000°
Retransplant within 2 years, DSAEK only, n (%) n=27 n=28
3(1L1) 5(17.9) 0.705°
BCVA, | year postop, DSAEK only? n=23 n=14
® Mean paired *SD, logMAR —0.60+0.54 —0.64+0.67 0.844°
Rebubbling, DMEK only, n (%) n=28 n=28
3(10.7) 5(17.9) 0.705°
Retransplant within 2 years, DMEK only, n (%) n=28 n=25
7 (25.0) 6 (24.0) 1.000°
BCVA, | year postop, DMEK only? n=12 n=16
® Mean paired +SD, logMAR —0.76+0.60 —0.49+0.31 0.133¢

Notes: *A p-value <0.05 was considered statistically significant. °Fisher’s exact test. “Independent samples t-test. “Only eyes without previous corneal transplantation and
without other ocular comorbidity except for previous cataract surgery were included in analysis.
Abbreviations: DMEK, Descemet membrane endothelial keratoplasty; DSAEK, Descemet stripping automated keratoplasty; IQR, interquartile range.

a real-world situation in the way the two techniques were
introduced at the department. In the early years of
DSAEK, there was a tendency to wait until later on in
the progress of endothelial dystrophy, probably reflecting
the experience of PK on FED. As we gradually grew
accustomed to the faster recovery and better patient satis-
faction with EK we now probably tend to perform kerato-
plasty at an earlier stage resulting in higher preoperative
BCVA. A large proportion of the DSAEK cases are from
these “early years”, thus many cases entered surgery at
a more advanced stage of the disease. When later transi-
tioning from DSAEK to DMEK we tended to choose
DMEK for the uncomplicated eyes and DSAEK for eyes
with reduced corneal transparency, thereby selecting cases
with poorer preoperative BCVA for DSAEK. There is also
previous evidence that patients with pseudophakic bullous
keratopathy (PBK) have poorer visual outcome than
patients with Fuchs endothelial dystrophy after PK'® and
the same is shown after EK.> Although primary endothe-
lial failure (endothelial dystrophy) was the most common
indication in both groups, there was a higher proportion of
patients with secondary endothelial failure (mostly PBK)
in the DSAEK group. A limitation of the study is the lack
of endothelial cell count; this was not a routine at the
department at the time, and given the retrospective nature
of the study, this data is missing.

Another limitation in the present study is the selection
of patients remaining for follow-up. Cases with fast visual
recovery and no complications were sometimes omitted

from the follow-up, in contrast to complicated cases or
dissatisfied patients. This is valid for both the DSAEK and
DMEK groups, but since this way of postoperative man-
agement has increased in recent years, it probably has
a greater effect on the outcome in the DMEK group.
This may explain the fact that the DSAEK group contin-
ued to improve during the second year of follow-up, in
contrast to the DMEK group (Figure 2). A study with
prolonged follow-up would thus be interesting.

Complications

The most common complication in this study; raised IOP
during the first postoperative hours, is probably related to
a combination of factors; pupillary size, the amount of air/
gas left in the AC at the end of surgery and the fact that we
do not routinely reduce the amount of air/gas in the AC
postoperatively. Terry et al have described a routine with
a smaller amount of gas and a free-floating bubble, report-
ing a very low incidence of pupillary block."® Miosis
might increase the risk of pupillary block. During the
study period, the standard procedure was to induce miosis
whereas other studies describe a strategy with pharmaco-
logic mydriasis instead. We have since the study period
changed our routine to topical mydriatics at the end of
surgery and experience a decrease in the need for air/gas
tap. Preoperatively, we routinely created a peripheral iri-
dotomy by Nd: YAG-laser, while others have described
performing a basal iridectomy intraoperatively. In the pre-
sent study, it was shown that in our hands, a preoperative
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Nd: YAG iridotomy was ineffective as there was no dif-
ference in the incidence of postoperative high IOP
between patients who had an iridotomy or not.

Graft Adherence and Rebubbling

The overall rebubbling rate of 8% shown here, is relatively
low compared to previously published studies.'**° This may
partially be due to the fact that we fill the AC with more gas
than, for example, Terry et al.'” In addition, we do not
routinely let out any gas postoperatively unless signs of
pupillary block.”' Air was replaced by gas fill (20% SF6)
for DMEK patients during the study period after experien-
cing a cluster of detachment episodes. Although there have
been reports on endothelial toxicity from SF6, others have
demonstrated equal loss of endothelial cells when using SF6
instead of air and with a significantly lower rate of
rebubbling.**** However, the present study showed no sta-
tistically significant difference in rebubbling rates when
comparing air fill to gas fill, but the rate of graft adherence
at 1 week in the group treated with gas was higher.
A randomized study to investigate which option is the
most successful would be of interest.

Previous studies have shown a higher rebubbling rate
for DMEK than for DSAEK."* A Cochrane report from
2018'* also found that the need for rebubbling was more
common with DMEK than DSAEK but with very low
certainty of evidence. In the present study, there was no
difference in the rebubbling rate between DSAEK and
DMEK patients when considering all cases. However,
when omitting DMEK cases treated with gas, only com-
paring DMEK with air and DSAEK eyes (all of which
were treated with air), the present data demonstrated
a significantly higher rate of adherence at 1 week for the
DSAEK compared to the DMEK group. Caution should be
applied when interpreting this finding, however, due to
differences between the DSAEK and DMEK groups at
baseline.

Regraft

The rate of regrafting in this cohort was relatively high
compared to previously published reports***2® The iatro-
genic graft failures resulting from preoperative complica-
tions, such as difficulties in graft unfolding or positioning,
are included as regrafts. Another factor that may explain
the rate of graft failure in this data, is the use of precut
tissue in all DMEK cases, something that has been sug-
gested to have a negative influence on graft survival.?’
There might also be a link between regrafts and a low

incidence of rebubbling. In the case of a partially attached
graft, there is always the choice either to do rebubbling
immediately or to wait for spontaneous attachment. In
some cases of late rebubbling the graft has formed irre-
versible folds, resulting in regrafting. The perfect timing
for rebubbling has yet to be established.

Learning Curve

No evidence for a learning curve was evident in the pre-
sent study for either of the surgical techniques. Since
DSAEK was the first technique adapted by the surgeon,
there was the advantage of the experience of the first 65
DSAEK cases when taking on the first DMEK case.
However, the most challenging aspects of DMEK surgery
are not the same as in DSAEK, and the effect of this
experience on the learning curve for DMEK is probably
limited. During the study period, gradually more compli-
cated cases — both DSAEK and DMEK — were undertaken
as the surgeon gained more experience. This may to some
extent have masked the effect of a possible learning curve.

Summary/Conclusion

Both DSAEK and DMEK provide satisfying visual out-
come and complication rate as demonstrated in the present
study, including more than 200 eyes, even in the hands of
an inexperienced surgeon. Although there was signifi-
cantly better BCVA after DMEK than DSAEK, there
was no significant difference in visual improvement
which may be due to differences at baseline. There is
a need for both prospective randomized trials and studies
with longer follow-up, since the results from the present
study indicate ongoing progress in BCVA even after 2
years. This study found that the rate of pupillary block
was independent of the presence of a preoperative iridot-
omy, indicating that this precautious measure may be
abandoned. The finding that SF6 gas provided better
graft adherence at 1 week postoperatively than air in
DMEK patients is interesting and warrants further
investigation.
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