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Abstract
Purpose To compare the e�cacy and safety pro�le of deep sclerectomy combined with Ex-PRESS shunt
versus Ex-PRESS shunt surgery in eyes with neovascular glaucoma. Methods Twenty eyes with
neovascular glaucoma secondery to proliferative diabetic retinopathy were included in our study.
Panretinal photocoagulation and intravitreal bevacizumab injection were applied to these eyes. Despite
full antiglaucomatous treatment and iris, angle neovascularization regression whose intraocular
pressures were 21mm Hg and above were taken to surgery. Patients were randomly divided into two
groups. Group A (10 patients) underwent deep sclerectomy combined with insertion of Ex-PRESS
drainage device, group B (10 patients) underwent only Ex-PRESS glaucoma �ltration surgery. Primary
outcome measures were the intraocular pressure (IOP) and the number of antiglaucomatous medications
at the �rst year follow-up visit. Results There was no difference in IOP between the groups at the �rst 2
month postoperatively (p>0.05). In the �rst 2 months, there was no need for antiglaucomatous
medication in either group. In the third month, an antiglaucomatous drug was administered to 2 patients
in group A and to 4 patients in group B. IOP values were lower in group A than group B at the third and
sixth months (p<0.05). At the end of the �rst year, ≤18 mm Hg IOP rate was found 80% in group A and 60
in group B without medication. Conclusion Ex-PRESS shunt surgey demonstrated to be an effective
treatment in eyes with neovascular glaucoma at the �rst year follow-up period. Ex-PRESS drainage device
implantation with deep sclerectomy increased surgical success.

Introduction
Blindness in diabetic patients is a consequence of  proliferative diabetic retinopathy, while neovascular
glaucoma is responsible for approximately 5% of blindness in diabetics. When vascular proliferation
occurs, it primarily appears at the pupillary border, but it can be seen �rst in the anterior chamber angle.
Vessels run from the base of the iris and cover the ciliary body band, scleral spur, and �nally the
trabecular meshwork. This causes intraocular pressure (IOP) elevation commonly. Intraocular pressures
can reach levels of 40-60 mm Hg [1].

Ex-PRESS is a valveless, stainless steel glaucoma drainage device. The Ex-PRESS P-50 model used in our
study was 2.6 mm long with a 50 µm internal diameter. There are few publications reporting that Ex-
PRESS glaucoma drainage device implantation provides better postoperative performance and is more
reliable than trabeculectomy alone in neovascular glaucoma. The usage of adjuvant theraphy such as
bevacizumab also affects the success of surgeries [2-4].

Bevacizumab is a humanized monoclonal antibody and binds to all isoforms of  vascular endothelial
growth factor (VEGF)’s. VEGF causes proliferation in endothelial cells and this leads to formation of new
blood vessels. Bevacizumab blocks the interaction between VEGF-A and its receptors on the surface of
endothelial cells, which initiates the intercellular signaling pathway. It has been reported that iris
neovascularization regresses after intravitreal bevacizumab injections [5].
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In the literature, surgical success is higher in patients who underwent deep sclerectomy with Ex-PRESS
shunt than those who only underwent Ex-PRESS shunt [6].  However, according to our reviews, results of
deep sclerectomy with Ex-PRESS shunt in eyes with neovascular glaucoma have not been published in
the literature. The aim of our study to evaluate the effects of deep sclerectomy with Ex-PRESS
implantation in patients with NVG on surgical success.

Methods
Twenty eyes of 20 diabetic patients with neovascular glaucoma secondary to proliferative diabetic
retinopathy were included in our study. Argon laser panretinal photocoagulation were applied to the
patients.  An intravitreal injection of 0.05ml bevacizumab (Altuzan 100mg/4ml, Roche) was performed 7
days before the surgery.

 0.3 mg / ml bimatoprost and 6.8 mg / ml timolol maleate drug combination, 10 mg / ml brinzolamide
and 1.5 mg / ml brimonidine tartrate antiglaucomatous drugs were administered. Despite full
antiglaucomatous treatment and iris, angle neovascularization regression whose intraocular pressures
were 21 mm Hg and above were taken to surgery. Patients were randomly divided into two groups.
Patients with ocular trauma history and other intraocular surgery were excluded to the study. All surgeries
were performed by the same experienced surgeon (CZF). Ex-PRESS glaucoma drainage device
implantation was performed with deep sclerectomy in some of the patients  (Group A), and Ex-PRESS
glaucoma drainage device implantation surgery without sclerectomy was performed in the other part 
(Group B).

Postoperative examinations were held in 1st week, 1st, 2nd, 3rd, 6th months and �rst year. Complete
surgical success was determined as an eye with IOP ≤18 mm Hg but without medication. Partial surcical
success was  determined as IOP ≤18 mm Hg with decreased number of antiglaucomatous drugs needed.
IOP below 7 mm Hg was accepted as failure criteria because of hypotonia. IOP was measured in the
morning using applanation tonometry.

Deep sclerectomy with Ex-PRESS (Alcon Laboratories, Fort Worth, TX, USA) �ltration device P-50 model
implantation: Fornix-based conjunctiva and tenon's membrane dissection was performed. 5×5 mm2 in
size one-third of the scleral thickness super�cial scleral �ap was dissected at 12 o'clock until the
transparent cornea. Triangular sponge soaked  with Mitomycin-C (MMC) (0.2 mg/mL)  is placed under
the super�cial scleral �ap  for 2 minutes then irrigated by 20 ml balanced salt solution (BSS). Later, a
4×4-mm2 deep sclera �ap is fashioned to create a trabeculodescemet membrane. The extent of the
excision is up to the Schlemm’s canal. A 4 × 4 mm2 deep scleral �ap is then shaped up to the Schlemm
canal to create a trabeculodesemet membrane. The deep �ap is excised. Schlemm’s canal outher wall
was extracted and aqueous percolation ‘’oozing’’ occured. The anterior chamber is entered with a 25 G
needle under the scleral �ap parallel to the iris plane and an Ex-press drainage device (P50 model) is
placed. The super�cial scleral �ap was sutured to the sclera with 10-0 nylon sutures at the two corners.
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After controlling the presence of �ow by applying BSS to the anterior chamber, the tenon and conjunctiva
were sutured continuously with 8-0 vicryl suture.

Ex-PRESS �ltration device implantation: The surgical procedures are the same, only deep sclerectomy
was not performed. A 25 gauge needle is inserted to the anterior chamber parallel to the iris plane at the
center of the blue line. Ex-press drainage device (P50 model) was implanted from this point.

Statistical analysis: All data were entered into SPSS ( version 17) Windows 15.0. Mann-Whitney U test
was used for statistical analysis. All parameters used in our study is written as mean ± standard
deviation (SD). Signi�cance level was taken as p<0,05.

Results
Group A (Deep sclerectomy with Ex-PRESS �ltration device implantation) consisted of 10 patients (4
males and 6 females), whereas group B (Ex-PRESS �ltration device implantation) consisted of 10
patients (3 males and 7 females). The mean age was 59.5 ± 18.4 years in group A and 62.7 ± 15.2 years
in group B (p=35). Preoperative and postoperative IOP values are shown in Table 1. At the second, third,
sixth months and �rst year, IOP values were statistically lower in group A than in group B (p<0.05).

Complete success rate has been determined as 80% for group A and 60% for group B at the end of �rst
year. Partial success rate is evaluated as 20% in group A and 40% in group B (p=0.04). Needling was
applied to two patients in group B in the second month. In the third month, 10 mg / ml brinzolamide
treatment was initiated in 2 patients in group A and 4 patients in group B, and IOP measurements were
achieved to be 18 mm Hg and below. Following these postoperative additional treatments no failure was
observed in either group at the end of �rst year.

Shallow anterior chamber, hypotony, choroidal detachment, contact between the device and iris or corneal
endothelium were not encountered after the surgery. Spontaneously absorbed grade 1 hyphema
developed in one patient in each group (Figure 1).

Discussion
The treatment of neovascular glaucoma requires immediate treatment of concomitant diseases such as
proliferative diabetic retinopathy. It is di�cult to control neovascular glaucoma. Regression of
neovascularization in the iris and angle should be aimed with panretinal photocoagulation and
intravitreal anti-VEGF injections. Topical β-blockers, topical α-agonists, topical and oral carbonic
anhydrase inhibitors may be useful in IOP control by reducing aqueous production. Prostaglandin
analogs act by increasing uvea-scleral out�ow. However, their effects are limited in patients with
neovascular glaucoma due to the �brovascular structures at the angle. Surgical treatment is required in
patients whose medical treatments are not su�cient [1,7]. We also applied intravitreal bevacizumab
injection and panretinal photocoagulation therapy for regression of iris and angle neovascularization in
all eyes with neovascular glaucoma before surgery.
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Sun et al. performed Ahmed glaucoma valve implantation or trabeculectomy after intravitreal
ranibizumab 7 days before surgery and found the success rate of both to be similar (52.2% vs 45.5%) [8].

Shen et al. reported that the success results of Ahmed glaucoma valve implantation and trabeculectomy
with mitomycin C were similar (60% vs 55%) in neovascular glaucoma treatment at the end of 2 years [9].

However, the success rates are low for both surgeries in eyes with neovascular glaucoma. When
glaucoma drainage devices were compared with cyclophotocoagulation, there was no difference between
IOP lowering effects, no difference was reported, failure rates and light perception loss were found to be
lower in the glaucoma drainage device group [10].

Kawabata et. al. found that,Ex-PRESS mini shunt surgery was less effective than trabeculectomy, but is a
safer surgical aproach for NVG. Hyphema and bleb leaks were less common in patients treated with Ex-
PRESS shunt device [3].

A number of studies have shown that the IOP lowering effect of Ex-PRESS shunt device surgery is similar
to trabeculectomy, but the cause is not understood. However, complication rates were found lower in eyes
with Ex-PRESS implantation [11]. In our study, grade 1 hyphema developed and that was absorbed
spontaneously in one patient in each group. Apart from this, there was no preoperative or postoperative
complication.

EX-PRESS drainage device provides more predictable intraocular pressure variance in the early
postoperative period [12]. Ex-PRESS shunt is a safe method that enables us to obtain IOP below 18 mm
Hg without causing hypotonia [13]. Postoperative hypotonia did not develop in our patients.

Kato et al. found no difference in IOP reduction level, need for postoperative treatment and success rate
of surgery between patients who underwent Ex-PRESS placement and trabeculectomy.

The incidence of postoperative complications, especially hyphema rate was found lower in patients with
Ex-PRESS glaucoma device. As regards to these �ndings, they recommend the implantation of Ex-PRESS
in patients prone to bleeding or in eyes with neovascular glaucoma [14].

Puerto et.al. compared non-penetrating deep sclerectomy and Ex-PRESS glaucoma shunt surgery. They
found that both tecniques had a nearly 25% IOP lowering effect and no difference in success rates [15].

Kozobolis et al. investigated that the success rates of Ex-PRESS shunt device implantation with modi�ed
deep sclerectomy were higher than trabeculectomy in primary open angle glaucoma. (92.6% vs 68.2%)
[16].

Frączkiewicz-Skok al. reported that deep sclerectomy increases surgical success in Ex-PRESS shunts
implanted simultaneously with phacoemulsi�cation. It has been explained that the intrascleral space
created during this surgery can facilitate the out�ow of the aqueous humor [6].
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The main resistance to aqueous humor out�ow is at the level of the trabecular meshwork in glaucoma,
and the out�ow can be signi�cantly improved by surgically removing this resistance [17].

In our study, we found that applying deep sclerectomy in Ex-PRESS drainage device implantation
increased surgical success with low postoperative complication rates.
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Tables
Table 1. Intraocular pressures
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Time Deep Sclerectomy+ Ex-PRESS
IOP mm Hg, mean ±SD
 
n=10

Ex-PRESS
 
IOP mm Hg, mean ±SD
 
n=10

P value*

Preoperative 33.4±9.7 31.7±8.6 0.25
Postoperative 1. week 11.7±5.4 13.9±4.8 0.37
Postoperative 1. month 9.7±4.4 10.6±4.1 0.26
Postoperative 2. month 13.7±3.5 15.8±5.7 0.04
Postoperative 3. month 14.9±4.8 17.9±4.6 0.03
Postoperative 6. month 15.2±2.6 17.3±2.6 0.03
Postoperative
1. year

16.5±1.1 17.8±2.1 0.02

 
*A p<0.05 value was considered statistically significant.

Figures
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Figure 1

Coagulum and neovascularization is seen at the lower edge of the pupil at the �rst postoperative day.


