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ABSTRACT.

Purpose: To compare the supraciliary versus intrascleral implantation of the

hema implant (Esnoper V-2000) in terms of the efficacy and safety in

nonpenetrating deep sclerectomy (NPDS).

Patients and methods: Prospective, randomized, unmasked, competitive and

multicenter clinical trial. Eighty-three eyes from 83 patients suffering from open-

angle glaucoma (40 males, 43 females) were enrolled and followed up for

12 months. Main outcome measures were best-corrected visual acuity (BCVA),

intraocular pressure (IOP), perimetry (mean defect, MD and Visual Field Index,

VFI), pachymetry, number of antiglaucoma medications and analysis of blebs

according Moorfields Bleb Grading.

Results: The IOP was significantly reduced in both groups from 23.74 �
6.9 mmHg (implant sutured to the sclera, group 1) and 23.46 � 6.47 mmHg

(implant placed in the suprachoroidal space, group 2) to 15.43 � 4.27 mmHg

(p < 0.001) and 14.62 � 3.64 mmHg (p < 0.001), respectively. There were no

statistically significant differences in mean IOP values between the groups a year

after the surgery (p = 0.581). BCVA did not show statistical differences in

comparison with baseline (p = 0.09, group 1; p = 0.42, group 2). The mean

number of antiglaucoma medications was reduced in both groups from

2.58 � 0.04 and 2.68 � 0.02 before the surgery to 0.32 � 0.76 and

0.24 � 0.66 after surgery.

Conclusion: Nonpenetrating deep sclerectomy using hema implant (Esnoper V-

2000) is safe and effective regardless of the positioning of the implant. We

achieved IOP decrease and reduction in antiglaucoma medications during the

first year after surgery without significant differences between both techniques.

Key words: Esnoper V-2000 – glaucoma – nonpenetrating deep sclerectomy – supraciliary
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Introduction

Glaucoma is an optic neuropathy asso-
ciated with characteristic structural
damage of the optic nerve (ON) due
to progressive loss of the retinal nerve
fibre layer (RNFL) with subsequent
appearance of characteristic visual field
defects. In most cases, glaucomatous
damage is associated with an increase
in intraocular pressure (IOP) caused by
an inadequate drainage of the aqueous
humour (AH). For this reason, the
target of both medical and surgical
antiglaucoma treatment is the control
of the IOP as it is the key modifiable
factor (Prum et al. 2015). Glaucoma
filtration surgery is an effective method
for the treatment of the disease in
patients with uncontrolled disease.
The aim of the surgery is to increase
the aqueous outflow therefore con-
stantly maintaining a low IOP. Non-
penetrating deep sclerectomy (NPDS)
is one of the surgical procedures used
for lowering IOP in patients with
uncontrolled open-angle glaucoma
(OAG). Although NPDS has reduced
the number of complications, when
compared to conventional surgery, tra-
beculectomy still seems to be the most
effective surgical procedure for reduc-
ing IOP in patients with OAG (Rulli
et al. 2013). The surgery creates an
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intrascleral space separated from the
anterior chamber (AC) by a thin mem-
brane formed by the trabecular mesh-
work and Descemet’s membrane
(TDM) (Fiodorow et al. 1989). From
this location, the AH is drained via
three routs: subconjunctival (as after
trabeculectomy), intrascleral and
suprachoroidal. Unfortunately, postop-
erative fibrotic reaction of the filtration
bleb remains a problem which may lead
to failure of the surgery. The long-term
results of NPDS can be enhanced using
specific implants designed to maintain a
permanent intrascleral space by prevent-
ing the adhesion between the scleral flap
and the trabecular meshwork. Both
reabsorbable (collagen, cross-linked hya-
luronic acid) and nonresorbable materi-
als such as hydroxyethyl methacrylate
(HEMA) have been used in the implant
manufacture. Hema is a nonionic poly-
mer with a very low tendency to cause
protein deposits. The hema implant
(Esnoper V-2000; AJL, Ophthalmic,
Mi~nano, Alava, Spain) is a second-
generation device developed to prevent
the collapse of the intrascleral lake.
Compared to the first generation, the
new device presents internal channels to
facilitate AH flow through the implant.
Secondly, lateral notches were created
for nonstitching supraciliary placement,
further facilitating the drainage via this
route. However, the safety and effective-
ness of these two new pathways have not
been thoroughly examined. The aim of
this study was to analyse the efficacy and
incidence of complications in two groups
of patients undergoing NPDS with the
Esnoper V-2000, with the first group
having the implant sutured to the scleral
bed, and the second positioned in the
suprachoroidal space.

Materials and Methods

Patients

The Esnoper V-2000 study was a
prospective, randomized, open-label,
competitive study performed in six
Spanish centres and a Swiss centre.
The ethical committees at each of the
study sites approved the study proto-
col. Adult participants (>18 years of
age) with OAG were included if target
IOP was not achieved using at least two
antiglaucoma medication for at least
3 months, or that did not tolerate well
the antiglaucoma medication and pre-
sented visual field defects or nerve

abnormalities characteristic of glau-
coma confirmed by OCT. Patients were
excluded if they had undergone previ-
ous filtration surgery or cataract sur-
gery in the preceding 3 months or
selective laser trabeculoplasty or argon
laser trabeculoplasty or any type of
surgery that might have affected the
conjunctiva at the site of the interven-
tion. Other exclusion criteria included
moderate or severe diabetic retinopa-
thy and other causes of ocular neovas-
cularization, glaucomas with a high
risk of failure, such as neovascular,
aphakic, inflammatory, juvenile, post-
traumatic and postoperative glaucoma.
After obtaining the informed consent
from all participants, a comprehensive
screening examination was performed.
The preoperative data evaluated were
age, sex, IOP, number of IOP-lowering
medications, pachymetry, BCVA (Snel-
len visual acuity converted to the
logMAR scale for comparisons) and
perimetry (Humphrey 740i, Humphrey
Systems, Dublin, CA, USA) mean
Defect (MD) and Visual Field Index
(VFI). This was a single-blind study
where IOP measurements were taken
by an ophthalmologist other than the
surgeon involved in the operation who
did not know to which group the
patient belonged to. Goniopuncture
using an Nd:YAG laser was performed
when percolation of AH was consid-
ered insufficient, in the anterior portion
of the TDM.

Randomized assignment

Patients were randomly assigned to one
of the two study groups: the first group
had the implant placed in the scleral
bed and the second in the supra-
choroidal space. Randomization was
carried out using an online software
specifically designed for the study
based on a single sequence of random
assignments.

Surgical technique

Sub-Tenon or peribulbar anaesthesia
was applied using a standard tech-
nique. An intracorneal traction suture
was created using 8-0 silk suture. A
fornix-based conjunctival flap was
made after minimal diathermy, and a
superior scleral flap of 5 9 5 mm was
dissected to 1/3 of the scleral thickness
extended 1–2 mm into clear cornea.
Mitomycin C (MMC, 0.02%) was

applied for 2 min between the sclera
and conjunctiva. Then, the area was
irrigated thoroughly with a balanced
salt solution. Subsequently, a deeper
4 9 4 mm2 scleral flap was dissected
and removed, and Schlemm’s canal was
deroofed using Capsulorhexis or Mer-
moud forceps. Implant placement
depended on the study group to which
the patients were randomly assigned.
The patients were enrolled in two
groups. In group 1, the implant was
sutured with Nylon 10/0 onto the
scleral bed, so it did not overlap the
trabeculodescemetic membrane (TDM),
with the channels up (Fig. 1). In group
2, a full-thickness suprachoroidal bag
was made 2 mm behind the scleral
spur, following the technique first
described by Mu~noz (2009). The
implant was then placed with the
channels up until it was embedded in
the side-notches (Fig. 2A,B). The scle-
ral flap was secured with one or two
loose sutures. In all the eyes, the
conjunctiva was closed with 3–4 single
Nylon 10/0 sutures or continuous
absorbable vicryl sutures (8/0). Post-
operative treatment consisted of topi-
cal ofloxacin (Exocin�, Alcon Cus�ı
SA, El Masnou, Barcelona, Spain)
four times a day during 1 week and
prednisolone acetate (10 mg/ml; Pred-
forte�, Allergan Pharmaceuticals Ire-
land, Westport, Ireland) six times a
day, the latter in a descending dosage
over 6 weeks.

Primary and secondary outcome measures

Postoperative follow-up visits were
scheduled at 1, 7, 30, 90, 180 and
360 days after surgery. Outcome mea-
sures evaluated postoperatively
included IOP values, BCVA, number
of IOP-lowering medications and com-
plications related to the surgery. More
specifically, bleb leakage was examined
under cobalt blue slit-lamp

Fig. 1. Group 1: Esnoper V-2000 sutured onto

the scleral bed without overlapping of the

trabeculodescemetic membrane. The channels

are upwards.
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illumination, with a moistened sterile
fluorescein strip gently applied to the
bleb surface. A Seidel was diagnosed if
there was any apparent AH leakage. At
all follow-up visits, a single observer
blinded to retrospective treatment,
evaluated the filtration blebs using the
standardized Moorfields Bleb Appear-
ance Grading Scale (MBGS; Wells
et al. 2006). The scale permitted eval-
uation of the area, height and vascu-
larization of the blebs.

The primary end-point for com-
plete success was defined as a decrease
in IOP ≤ 21 mmHg at 12 months
after surgery without the use of IOP
medications. The secondary efficacy
end-point was defined as the propor-
tion of subjects with IOP ≤ 21 mmHg
regardless of IOP-lowering medica-
tions at month 12 (relative success).
Failure was defined if IOP > 21
mmHg.

Statistical analysis

Data are presented as mean � stan-
dard deviation. All statistical analyses
were performed using SPSS statistical
software (ver. 19.0; SPSS, Inc., Chi-
cago, IL, USA). The sample size was
estimated using Altman’s nomogram
with a significance level of 0.05, the
power of 0.098 and case loss of 0.02.
Independent student t-tests were used
to evaluate between and within-group
differences. Categorical variables and
proportions were analysed using
Pearson’s chi-squared tests. Success
rates in both groups were compared
using Kaplan–Meier life table analy-
sis and the log-rank test. A p value of
0.05 or less was considered statisti-
cally significant.

Results

Recruitment

A total of 83 OAG patients (40 males
and 43 females) were enrolled between
June 2013 and December 2013. Only
one eye per patient was included in the
study. Patients were subsequently ran-
domly divided into two groups. The
first group (Group 1), composed of 42
patients (19 right eyes and 23 left eyes),

had the Esnoper V-2000 implant
sutured to the scleral bed. The second
group (Group 2) consisted of 41
patients (22 right and 19 left eyes)
and had the implant placed in the
suprachoroidal space (Fig. 3). The
average age of the subjects was
68.17 � 13.27 years in group 1 and
65.65 � 14.77 years in group 2
(p = 0.52). The mean number of IOP-
lowering medications was similar in the
two groups, 2.58 � 0.04 and 2.68 �
0.02 before the surgery.

Baseline characteristics

The baseline characteristics of the
patients are summarized in Table 1.
There were no statistically significant
differences between the two groups. All
patients included in the study com-
pleted the follow-up of 360 days after
the surgery. Two eyes of group 1 were
considered failure during the follow-
up. None of the patients presented with
any adverse effects during the postop-
erative period (Table 1).

Baseline mean BCVA for all patients
was 0.19 � 0.25 logMAR and 0.2 �
0.27 logMAR 360 days after surgery

(A) (B)

Fig. 2. Group 2: a full-thickness suprachoroidal bag was made 2 mm behind the scleral spur. The

implant was placed with the channels up (A) and fixed with the two lateral notches (B).

Fig. 3. Participant study pathway.
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(p = 0.5). BCVA did not show any
significant difference when comparing
baseline to 360 days after surgery val-
ues in either group (p = 0.09 group 1
and p = 0.42 group 2; Table 2).

IOP Reduction

The IOP was significantly reduced in
both groups, from 23.74 � 6.9 mmHg
to 15.43 � 4.27 mmHg (p < 0.001) in

group 1 and from 23.46 � 6.47 mmHg
to 14.62 � 3.64 mmHg (p < 0.001) in
group 2. Furthermore, both groups
showed a statistically significant
(p < 0.05) decrease in IOP at each
time-point (1, 7, 30, 90, 180 and
360 days) in comparison with basal
IOP (Fig. 4 and Table 3). However,
there were no statistically significant
differences in mean IOP values between
the groups a year after the surgery.
Goniopuncture was performed in 22
eyes from group 1 (52.38%) and 15
eyes (36.58%) in group 2 (Table 4) A
similar IOP reduction in the two
groups was reported: 6.36 mmHg in
group 1 and 6.88 mmHg in group 2. In
both groups, two injections of MMC
were performed postoperatively
(0.05 ml at 0.02%) to reduce fibrotic
reaction and obtain a successful out-
come.

Bleb analysis

Regarding the Moorfields bleb grading
system, no statistically significant dif-
ference between the two groups was
present at the end of the study neither
in bleb maximal area (p = 0.956) nor in
bleb height (p = 0,695; Table 5).
Group 1 showed a negative correlation
between the height of the bleb and IOP
value at 30 days (p = 0.007; r2 = �0.4)
and 180 days (p = 0.10; r2 = �0.4)
after the surgery. In contrast, in group
2, we only found a positive correlation
between the area of the bleb and IOP at
day 7 after the surgery (p = 0.05;
r2 = 0.3). When comparing the two
groups, no differences were seen in
maximum area and height at any of the
studied time-points (Fig. 5).

Medical therapy

When taking into consideration both
primary and secondary outcome mea-
sures (i.e. IOP < 21 mmHg with and
without topical treatment), the success
rate was of 97%. More specifically in
14 cases of both groups (20.8%), the
result can be defined as a relative
success as the patient needed topical
treatment [eight (17.2%) cases in group
1 and six (14, 6%) cases in group 2]. In
this respect, both groups behaved in a
very similar manner, as shown in the
survival curve in Fig. 6. The mean
number of antiglaucoma medications
was reduced in both groups from
2.58 � 0.04 and 2.68 � 0.02 before

Table 1. Demographic and preoperative characteristics.

Variable statistics

Groups

p ValueGroup 1: Sutured

Group 2:

Suprachoroidal

Subjects analysed (N) 82 42 41

Mean age (years) � SD 66.91 � 14.02 68.17 � 13.27 65.65 � 14.77 0.5277

Range 36–94 41–94 36–90
Gender

Male 40 (48.19%) 40% 57.15% 0.151*

Female 43 (51.81%) 60% 42.85%

Additional glaucoma diagnosis

POAG (77.11%) 33 31 0.32*

PEXG (22.89%) 9 10 0.212*

Lens status

Phakic (49%) 18 23 0.81

Pseudophakic (51%) 24 18

Mean medications 2.63 � 0.07 2.58 � 0.04 2.68 � 0.02 0.796*

Mean medicated IOP (mmHg) � SD 23.74 � 6.90 23.46 � 6.47 0.74

Mean pachymetry (lm) 543.30 � 39.47 546.30 � 39.28 540.48 � 40.01 0.54

MD �11.98 � 7.92 �9.66 � 9.18 0.4

VFI 64.87 � 29.78 78.06 � 26.62 0.2

Statistics test: t-test.

* Chi square test.

Table 2. Best-corrected visual acuity logMAR values before and 360 days after surgery.

Groups logMAR presurgery logMAR 360 days p Value

Group 1 0.20 � 0.24 0.25 � 0.31 0.09

Group 2 0.17 � 0.24 0.15 � 0.23 0.42

Group 1: Scleral; Group 2: Suprachoroidal.

Fig. 4. Mean intraocular pressures. Both groups showed a statistically significant decrease in

intraocular pressure (IOP) at each time-point (1, 7, 30, 90, 180 and 360 days) in comparison with

the basal IOP.
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the surgery to 0.32 � 0.76 and
0.24 � 0.66 after surgery.

Visual field changes

Regarding the visual field, in group 1,
the values of MD were �11.98 �
7.92 dB before surgery and �13.06 �
8.54 dB 360 days after surgery
(p = 0.22). In group 2, the MD values
were �9.66 � 9.18 dB and �9.93 �

8.36 dB (p = 0.77) before and after
surgery, respectively. The values of
VFI did not show statistical differ-
ences, either. In group 1, VFI values
before surgery were 64.87 � 29.78%
and 65.5 � 30.26% (p = 0.76)
360 days after surgery. In group 2,
VFI values were 78.06 � 26.62% and
80.93 � 22.18% (p = 0.52) before the
surgery and a year after surgery,
respectively.

Discussion

Our study was designed to compare the
outcomes and complications of two
different implantation techniques of the
hema implant (Esnoper V-2000) in
NPDS. Both supraciliary and intrascle-
ral implantation lowered IOP and
medication use significantly in compar-
ison with the baseline.

Few publications on the subject have
appeared with supraciliary implanta-
tion in NPDS (Mu~noz 2009; Bonilla
et al. 2012; Loscos Arenas et al. 2015a)
The reported incidence of complica-
tions has been similar to the incidence
associated with intrascleral implanta-
tion. In addition, other studies have
reported the use of uveoscleral im-
plants (Loscos Arenas et al. 2015b),
located in both of these potentially
advantageous spaces. However, this is
the first prospective study comparing
the intrascleral and supraciliary imple-
mentations in terms of efficacy and
safety.

In our study, the IOP reduction
obtained in the two groups was statis-
tically significant. However, we could
not differentiate between the two
groups 1 year after surgery, although
a slightly greater hypotensive effect
(0.81 mmHg) was observed in the
suprachoroidal group 1 year after sur-
gery (14.62 � 3.64 mmHg) when com-
pared to the first group where the
implant was sutured to the scleral bed
(15.43 � 4.27 mmHg).

Even though the observed differ-
ences were not statistically significant,

Table 3. Values of the intraocular pressure (IOP) at different times of the study.

Variable statistics Group 1: Sutured Group 2: Suprachoroidal p Value

IOP pre 23.74 � 6.9 23.46 � 6.47 0.922

IOP 1 day 5.51 � 5.6 6.6 � 4.76 0.352

IOP 7 days 7.8 � 5.3 7.6 � 4.05 0.072

IOP 30 days 12.17 � 6.02 14.09 � 4.87 0.257

IOP 90 days 12.44 � 5.95 13.29 � 5.7 0.289

IOP 180 days 13.35 � 4.26 13.58 � 4.44 0.57

IOP 360 days 15.43 � 4.27 14.62 � 3.64 0.581

IOP intraocular pressure mmHg; Student t-test p < 0.05.

Table 4. Decreased intraocular pressure (IOP) related with goniopunctures performed.

Groups Pre-IOP (mmHg) Post-IOP (mmHg) Diff. mmHg Time (days) p Value

Group 1 21.54 � 5.69 15.18 � 5.17 6.36 210 0.0083

Group 2 19.44 � 8.18 12.55 � 3.6 6.88 165 0.016

p Value group 1 versus group 2 = 0.8615.

Table 5. Bleb parameters in both groups.

Group Bleb maximal area (mm2) Bleb height (mm)

Group 1 3.01 � 1.39 1.74 � 0.786

Group 2 2.98 � 1.39 1.78 � 0.737

p-Value 0.956 0.695

Fig. 5. (A) Maximal area of the bleb in the groups of the study. (B) Mean height of the bleb in the groups of the study. There were no differences in

any of the studied time-points (p < 0.05).
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the supraciliary location might pro-
mote a reduction in IOP by an
increased uveoscleral flow or by a
minimal detachment of the ciliary body
with a secondary decrease in the pro-
duction of AH (Fig. 7). Only two cases
of failure amongst the total of 83
patients (4.8%) included in the study
were reported both in group 1. The
reduction in IOP observed after the
surgery was statistically significant dur-
ing the follow-up period in each group.
Similarly, the number of drugs admin-
istered before and after the procedure
and after 12 months of follow-up

decreased from 2.58 � 0.04 to
0.32 � 0.76 in group 1 and from
2.68 � 0.02 to 0.24 � 0.66 in group
2. We also included in our study
patients unable to correctly instil eye
drops or that did not tolerated well the
antiglaucoma medication so we analyse
our results with a cut-off less than 18
mmHg in both groups. Twenty-five
eyes (65%) achieved an IOP
<18 mmHg without treatment in group
1 and 26 eyes (62.5%) in group 2
without significant differences in both
groups. In agreement with other
reports (Mu~noz 2009; Bonilla et al.
2012; Loscos Arenas et al. 2015a,b),
our study showed that the NPDS using
a supraciliary implant was a safe pro-
cedure that avoids the need for sutur-
ing. There were no intraoperative and
the postoperative complications limited
to the presence of conjunctival leakage
(seidel) in two cases (2.38%, one in
each group) and two cases (4.76%) of
hyphema both in group 1. Seidel phe-
nomenon is not specific to any tech-
nique and hyphema appears in a
variable percentage in the different
studies published (Mu~noz 2009; Loscos
Arenas et al. 2015a). The hyphema
may appear in any surgery that pro-
duces postoperative ocular hypoten-
sion, and the incidence could be
similar in both techniques favoured
by subtle movements of the implant
when it is not completely fixed. All
complications resolved spontaneously
within a week.

Although the characteristics of
intrascleral bleb associated with suc-
cessful pressure treatment have been
described (Mavrakanas et al. 2010;
Cabrejas et al. 2011; Loscos Arenas
et al. 2014), the role of the supra-
choroidal or uveoscleral path is not
well defined and still is considered
controversial. The NPDS facilitates
pressure reduction by enhancing the
drainage of AH via the subconjuncti-
val, intrascleral and suprachoroidal
routes (Galassi et al. 2002). There are
several physiological differences
between the conventional and uncon-
ventional paths. In the suprachoroidal
pathway, analysed in this study, the
AH flows easily through the ciliary
body and the iris, due to the lack of an
epithelial barrier. From there, the gap
in the ciliary muscle directs the AH to
an area between the choroid and sclera
known as the suprachoroidal space.
This space acts as a molecular sieve for
the AH entering the scleral vessels or
pores to access the episcleral tissue
(Pederson et al. 1977; Goel et al. 2010).
AH is carried into the orbit by the
choroidal and scleral vessels and enters
the systemic circulation through the
lymph vessels (Nilsson 1997). This
uveoscleral route is largely driven by
differences between the hydrostatic
pressure in the AC and the supra-
choroidal space and is independent of
the IOP (Alm & Nilsson 2009). A
suprachoroidal or an empty supracil-
iary space, the sign of a clear uveoscle-
ral path, has been described in between
7% and 60% of cases (Mansouri et al.
2010). However, these reports are not
comparable because they use different
implant series with different time track-
ing. It is discussed if after surgery, the
uveoscleral outflow is more related to a
pressure control in the short-to-med-
ium term than to long-term control
(Contreras et al. 2006; Sarodia et al.
2007; Mavrakanas et al. 2010).

The goniopuncture is critical to the
success of the nonpenetrating surgery
and gives the results similar to those
achieved by trabeculectomy. Trials
with a low frequency of goniopuncture
have been less successful than those
with a high frequency. Mendrinos et al.
(2008) suggests that the fibrotic phe-
nomena at the TDM level determine
the outcome of surgery from the ninth
month onward. Although, goniopunc-
ture is increasingly performed earlier
on than in the past, there is no

Fig. 6. Kaplan–Meier cumulative probability curve of relative success.

Fig. 7. Anterior segment optical coherence

tomography (AS-OCT) scan A: group 1

(Intrascleral): eye with an anterior displace-

ment of the implant over the trabeculodesce-

metic membrane (TDM). No suprachoroidal

space is seen. B Group 2 (Supraciliar): eye with

no conjunctival bleb with a patent uveoscleral

route (suprachoroidal space. arrow).
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consensus on when it should be per-
formed. The decision is driven by
different criteria including the target
IOP, the definition of success, or pre-
operative IOP (Vuori 2003; Anand &
Pilling 2010). The reported rate of
goniopuncture varies, ranging from
4.7% to 63% (Mermoud et al. 1999;
Anand&Pilling 2010; Rulli et al. 2013).
It is not clearwhether the goniopuncture
is more effective in the supraciliary pro-
cedures than in the intrascleral tech-
niques. In our study (Table 4), we
achieved a similar pressure drop in the
two groups (6.36 and 6.88 mmHg); the
difference between the groups was not
statistically significant.While we cannot
answer the question whether goniop-
uncture is as necessary and effective in
supraciliary techniques as in the
intrascleral implementations, our anal-
ysis opens up new avenues for discus-
sion. In group 2, where we had a lower
baseline IOP, we obtained a greater
pressure reduction. However, in this
group, goniopuncture was performed
earlier, after 165 days (on average) in
comparison with 210 days in group 1.
There were 22 goniopunctures per-
formed in group 1 (52.38%) and 15
(36.58%) in group 2. The difference
could be explained by the hypothetical
tendency in the intrascleral group to an
anterior displacement of the implant
despite the suture. This anterior move-
ment of the implant could restrict the
flow through the TDM, stimulate fibro-
tic events and limit the effect of goniop-
uncture (Fig. 7). This is unlikely in the
supraciliary implantations because the
attachment of Esnoper V-2000 in these
cases is more secure due to its two side-
notches, specifically designed for this
use (Fig. 2).

We cannot find statistically significant
conjunctival bleb differences between the
two groups and we cannot answer the
question whether the presence of
uveoscleral outflow 1 year after NPDS
is an alternative when subconjunctival
outflow is limited or offers just a plus of
IOP decrease. The real benefit of supra-
ciliary surgery is still unknown, so a
study with a cut-off <14 mmHg or a
morphological analysis of surgical area
with anterior segment optical coherence
tomography (AS-OCT) should be car-
ried out to clarify this issue.

A limitation of our study was repre-
sented by the lack of a control group.
By having a third group of patients

undergoing classic DS without the use
of the implant, we would have been
able to better discriminate between the
two types of implantation techniques.

Conclusions

Nonpenetrating deep sclerectomy using
hema implant (Esnoper V-2000) is safe
and effective, regardless of the position-
ing of the implant. Both techniques,
achieved statistically significant reduc-
tions in IOP and in number of drugs
taken during the first year after the
surgery but without significant differ-
ences. However, a longer follow-up
period is needed to study the long-term
outcomes in terms of efficacy and safety
of the supraciliary versus intrascleral
implantation.
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