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Correspondence: Francisco J. Muñoz-Negrete, Ramon y Cajal University

Hospital, Ophthalmology Department. IRYCIS. University of Alcala,
Carretera Colmenar Viejo Km 9,1, 28034 Madrid. Spain e-mail:
franciscojmunoz@telefonica.net

Author’s contributions: FJM-N: Glaucoma surgery of cases, follow-up,
bibliographic review, and manuscript redaction; FA-M: DSAEK surgery
of cases, follow-up, bibliographic review, and manuscript redaction; AC
and GR: bibliographic review and manuscript redaction.

The authors have no conflicts of interest to disclose.
Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
This is an open access article distributed under the Creative Commons
Attribution-NonCommercial-NoDerivatives License 4.0, where it is
permissible to download, share and reproduce the work in any medium,
provided it is properly cited. The work cannot be changed in any way or
used commercially.
ISSN: 0025-7974
DOI: 10.1097/MD.0000000000000543

Medicine � Volume 94, Number 6, February 2015
Montiel, MD,

Alfonso Casado, MD, and

Abstract: The purpose of this study was to evaluate the efficacy and

safety of nonpenetrating deep sclerectomy (NPDS) in 3 consecutive

eyes with preexisting and uncontrolled glaucoma after Descemet strip-

ping with automated endothelial keratoplasty (DSAEK).

NPDS with intrascleral implant and topical adjunctive intraopera-

tive mitomycin C (0.2 mg/mL 1 minute) was performed.

Intraocular pressure (IOP) and number of glaucoma medication

were registered before and after NPDS with at least 1-year follow-up.

Intraoperative and postoperative complications were also registered.

Before NPDS, IOP was 18 mm Hg in 1 patient and 32 mm Hg in the

other 2 patients. Four antiglaucoma drugs were used in 2 cases and 3 in

the other one. At 1 year after NPDS, all the patients had an IOP�18 mm

Hg. Two patients required postoperative antiglaucoma medications

(1 drug in 1 case and 2 drugs in the other one). Neodymium-doped

yttrium aluminum garnet laser goniopuncture was needed in 2 patients

and it had to be repeated in 1 of them. No complications related to NPDS

were observed. A corneal graft rejection was observed 5 months after

NPDS in 1 case that resolved without sequelae with intensive corti-

costeroid eye-drop therapy.

NPDS could be a safe and successful alternative to conventional

filtration surgery after DSAEK in eyes with uncontrolled glaucoma.

Larger series and a longer follow-up would be necessary to set the actual

role of surgery in DSAEK patients.

(Medicine 94(6):e543)

Abbreviations: DSAEK = descemet stripping withautomated

endothelial keratoplasty, IOP = Intraocular pressure, MMC =
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INTRODUCTION

D escemet stripping with automated endothelial keratoplasty
(DSAEK) is one of the current preferred surgical tech-

niques to treat permanent corneal endothelial dysfunction.
Compared with penetrating keratoplasty (PK), DSAEK has a
more rapid healing process, earlier and better visual recovery,
with less astigmatism,1,2 lower risk of allograft rejection,3 and a
better cost-effective ratio.4 However, as it occurs in PK, sec-
ondary glaucoma may develop after DSAEK. The real inci-
dence of glaucoma after DSAEK is not clearly established and
has been reported to range from 0% to 45%.5 Trabeculectomy is
by far the most frequent filtering procedure reported for glau-
coma after DSAEK,5,6 whereas to the best of our knowledge no
cases undergoing a nonpenetrating deep sclerectomy (NPDS)
have been previously published. NPDS could be advantageous
because of the lower rate of postoperative complications.7

Herein, we report 3 consecutive DSAEK eyes with uncontrolled
glaucoma that have undergone a NPDS with intraescleral
implant (Esnoper, AJL, Vitoria, Spain) and intraoperative
application of mitomycin C (MMC) (0.2 mg/mL 1 minute) after
a patient informed consent was signed. All DSAEKs procedures
had been performed by the same surgeon (F.A.-M.) and all
NPDS surgeries were performed by another single surgeon
(F.J.M.-N.). Ethical approval for this study was obtained from
Hospital Ramón y Cajal ethics committee.

Clinical Cases

Case 1
Seven months after uneventful DSAEK in the right eye of a

64-year-old woman, the IOP was 18 mm Hg with maximal
medical therapy (travoprost, timolol–brimonidine fixed com-
bination and systemic acetazolamide). NPDS with Esnoper
implant and intraoperative MMC application was performed
without complications (Figure 1). IOP was 12 and 10 mm Hg at
6 and 12 months, respectively, after NPDS. No glaucoma
medication was needed to control IOP during the 3 months
follow-up, and a fixed combination of timolol and brimonidine
was used after 6 months follow-up. Fifteen months after NPDS
an IOP spike of 40 mm Hg occurred. After neodymium-doped
yttrium aluminum garnet (Nd:YAG) laser goniopuncture, the
IOP was 18 mm Hg using a fixed combination of timolol and
brimonidine. Five months after NPDS, the patient had an acute
corneal graft rejection that was solved with intensive topical
corticosteroids treatment.

Case 2
Eighteen months after uneventful DSAEK in the left eye of
he IOP rose to 32 mm Hg with maximal
tanoprost, timolol–brimonidine fixed

temic acetazolamide) and NPDS was
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FIGURE 1. Moderately elevated conjunctival bleb 3 months
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scheduled. To avoid an anterior peripheral synechia in the
superior quadrant, filtering surgery was performed in the super-
otemporal angle with Esnoper implant and intraoperative MMC
application. One year after NPDS, IOP was 18 mm Hg with
timolol drops. No antiglaucoma treatment was needed to control
IOP in the first 6 months postoperative period.

Case 3
A 65-year-old female with inflammatory glaucoma and

endothelial failure secondary to Fuchs heterochromic iridocy-
clitis in her left eye underwent a DSAEK in the affected eye.
Seven months after corneal graft he IOP was 32 mm Hg using 3
glaucoma medications (brimonidine–timolol fixed combi-
nation and systemic acetazolamide). Uneventful NPDS with
Esnoper implant and intraoperative MMC application was
performed. A Nd:YAG laser goniopuncture was required
3 weeks and 4 months after NPDS. IOP was 15 mm Hg 1 year
after glaucoma surgery without glaucoma medication.

DISCUSSION
Postkeratoplasty glaucoma is a common problem after

corneal graft surgery and is a major risk factor for graft failure.5

It has been estimated that 13% of patients present an IOP rise
>30 mm Hg during the first 6 months after DSAEK,2 but <8%
of patients with preexisting glaucoma will need filtering
surgery. The risk of glaucoma increases in eyes with previous
glaucoma, reaching an incidence of 45%.5 The 3 patients of this
serie had preexisting glaucoma.

The mechanism of glaucoma after DSAEK is multifactor-
ial. In the first postoperative hours, the air bubble could induce a
pupillary block.2,5 After this early period, a sustained IOP
elevation could be related to the prolonged steroid treatment,
distortion of the angle, peripheral anterior synechia, and post-
operative inflammation.5

The management of glaucoma in these eyes includes firstly
topical agents. Vajaranant et al8 reported that 33% of patients
with preexisting glaucoma required increasing glaucoma medi-

after nonperforating deep sclerectomy in a patient with DSAEK
(Case 1). DSAEK¼Descemet stripping with automated endo-
thelial keratoplasty.
cation after DSAEK.
The surgical approach of glaucoma after DSAEK does not

differ from the recommendations for PK. Trabeculectomy,

2 | www.md-journal.com
glaucoma drainage device and cyclodestructive procedures
have been indicated,6,8 but the best cost-effective glaucoma
surgery for this entity is not clearly established. Boey et al6

reported a comparative study of trabeculectomy with MMC
after PK (41 patients) and after DSAEK (20 patients), excluding
eyes with preexisting glaucoma. Trabeculectomy with MMC
after DSAEK achieved a significant lower IOP 1 year after
filtering surgery than after PK, with 80% of patients having an
IOP <12 mm Hg.

Quek et al9 reported that 27.6% of DSAEK patients with
preexisting glaucoma or ocular hypertension, required glau-
coma filtration surgeries, but data about efficacy and safety of
filtration procedures are absent.

NPDS main advantages are the fewer postoperative com-
plications compared with trabeculectomy and the absence of
intraoperative entry and iris manipulation7 that could be advan-
tageous for graft survival.

To the best of our knowledge, we report the first clinical
cases of NPDS after DSAEK. An open angle is mandatory to
indicate this procedure. Only 1 eye presented a small area of
closed angle and required to change to usual location of the
NPDS to the superotemporal open angle area. All the surgeries
were performed with intrascleral implant and intraoperative
topical application of MMC. The association of implant and
MMC to NPDS increases significantly the rate of success.10 No
intraoperative complications were present. One year after
surgery, the IOP was �18 mm Hg in all patients, although only
1 of them was controlled without glaucoma medication.

Two patients needed Nd:YAG laser goniopuncture (twice
in 1 patient). This procedure is required in almost 50% of
patients after NPDS.11 Although the central corneal thickness is
increased after DSAEK,12 the graft does not reach the filtration
area and thickening of the trabeculodescemetic membrane is not
expected. Nevertheless, we do not know if goniopuncture would
be more frequently required in eyes following DSAEK.

All the 3 cases had preexisting open-angle glaucoma. Eyes
that had undergone trabeculectomy before DSAEK are less
likely to require additional IOP-lowering treatment after
DSAEK, suggesting that filtration surgery before DSAEK is
able to control IOP elevations adequately after surgery in most
eyes.9 Data about NPDS efficacy and safety before DSAEK
are absent.

Seventeen percent of posterior lamellar grafts failed after
DSAEK in preexisting glaucoma patients.9 One patient of our
series developed an acute graft rejection that could be controlled
with intensive steroid treatment. We cannot attribute this epi-
sode to the NPDS procedure.

This study has the limitation of including only 3 cases with
preexisting glaucoma and a short follow-up. However, it is
important to note that in the 3 cases the IOP was controlled and
glaucoma medication reduced or eliminated after 1-year follow-
up. NPDS could be an attractive alternative to other filtration
procedures in these patients because of the well known lower
rate of complications associated. However, a prospective long-
term study with a large sample size is required to address the
actual role of NPDS in DSAEK patients with glaucoma.
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