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Abstract

e AIM: To evaluate the efficacy and safety of modified
trabeculectomy (experimental group) and implantation of
EX-PRESS drainage device (control group), combined with
intravitreal conbercept injection for neovascular glaucoma
(NVG).

e METHODS: Totally 30 patients with NVG were selected
from June 2014 to June 2017, and randomly divided into
experimental group and control group. All patients were
underwent intravitreal conbercept (0.5 mg/0.05 mL) treatment
before surgery. Modified trabeculectomy was performed in MT
group, while EX-PRESS drainage device implantation was
performed in EX group. The success rates, best corrected
visual acuity (BCVA), intraocular pressure (IOP), filtering bleb
and complications were observed and compared.

e RESULTS: The differences of success rate, BCVA and
filtering bleb were not statistically significant 12mo after
the surgery (P>0.05), however, the difference of I0P at 1d,
1wk, 1, 3, and 6mo after surgery was statistically significant
(Fime=390.64, P,,,.<0.0001) between two groups. The
interactions between two groups in the given time showed no
significant difference (Fiergoupxtime=0-181, Piergroupxtime=0-57),
and also there was no significant difference in IOP between
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the two groups (F=3.16, P=0.09). The results of pairwise
comparison at each time point showed no significant
difference in IOP between 1d and 1wk, 3 and 6, 3mo and
12mo after surgery (P>0.05), while the results at other time
point indicate statistical differences (P<0.05).

e CONCLUSION: The modified trabeculectomy and the
implantation of EX-PRESS drainage device have clinical
application value in reducing IOP and postoperative
complications of refractory NVG.
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INTRODUCTION

eovascular glaucoma (NVG) is classified as a kind
N of secondary glaucoma. which is characterized by
increased intraocular pressure (IOP), vision loss and severe
pain. If the IOP becomes uncontrollable, cyclophotocoagulation
and cryosurgery are used to avoid further optic nerve damage,
but these surgical treatments associated with numerous risks
that impairs the quality of patients’ life. All kinds of diseases
that can lead to fundus ischemia may lead to NVG. The
most common conditions associated with NVG are diabetic
retinopathy (DR), central retinal vein occlusion (CRVO),
ocular ischemic syndrome (OIS). The pathogenesis of NVG
includes passage of angiogenic factors [such as vascular
endothelial growth factor (VEGF)] into the anterior segment
that can lead to neovascularization. Iris neovascularization
occurs after ischemic change of posterior segment of the
eye. The IOP is generally not high initially, and then the
neovascular grows into the anterior chamber angle, and the
fibrous vascular membrane involves the trabecular meshwork,
which blocks the aqueous humor circulation, increases the IOP,

and reaches the stage of open angle glaucoma. In this stage,
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drugs for lowering IOP and anti-VEGF can be used. When
the disease develops further, the contraction of fibrovascular
membrane pulls the iris, causing the chamber angle to close
further, the iris pigment in the pupil area to evert, and the
pupil to enlarge, leading to the angle-closure glaucoma'"’.
The IOP lowering drugs and local treatment are difficult to
be effective at this stage and surgical intervention is required.
The effective control of IOP, saving patients’ vision as much
as possible and relieving patients’ discomfort are the keys of
treatment”. At present, NVG is a kind of refractory glaucoma,
with its treatment still a challenge in ophthalmology. Simple
trabeculectomy has no obvious effect of lowering IOP and may
generate many complications, while surgery on ciliary body
may cause irreversible IOP reduction and eyeball atrophy.
Meanwhile, using drugs alone has limited therapeutic effect
and is prone to relapse. Studies have shown that anti-VEGF
drugs induce rapid regression of neovascularization, which can
provide more time to allow other treatments to work".. Anti-
VEGF drug injection combined with EX-PRESS drainage
device implantation can be used for patients with NVG in
order to maintain the ideal IOP level and protect the visual
™% In this study, modified trabeculectomy and EX-

PRESS drainage device implantation were used separately

function

after intravitreal injection of anti-VEGF drug Conbercept to
evaluate the efficacy for patients with NVG.

SUBJECTS AND METHODS

Ethical Approval This study adhere to the principles of
Declaration of Helsinki and was approved by the ethics boards
of Xijing 986 Hospital. Written informed consent was obtained
from all patients.

This was a prospective study. We reviewed the cases of 30
NVG patients from Department of Ophthalmology of Xijing
986 Hospital between June 2014 and June 2017. According
to randomly divided into experimental group (16 eyes of 16
patients) and control group (14 eyes of 14 patients). All patients
were underwent intravitreal conbercept (0.5 mg/0.05 mL)
treatment for 7d before surgery, the experimental group was
performed modified trabeculectomy, while the control group
was performed EX-PRESS drainage device implantation. The
patients were aged 28-55y, with the mean age of 39.90+8.31y.
The inclusion criteria were as follows: 1) diagnosis of NVG caused
by diabetes mellitus (DM) or retinal vein occlusion; 2) aging from
18 to 60 years old; 3) only one eye per patient was included.
Exclusion criteria included: 1) patients with cataract; 2) with a
personal history of trauma; 3) with unstable patients or those
with severe comorbidities (e.g. cardiovascular diseases or
hematological diseases) who cannot tolerate surgery; 4) has
a history of ophthalmic surgery. There was no statistically
significant difference between experimental group and control
group in demographic data of patients (P>0.05; Table 1).

Table 1 Baseline characteristics of participants at preoperative

Characteristics ~ Experimental group  Control group P
Age (y) 39.31+7.84 40.57+8.68 1.326
Gender 16 14 0.500
Female 4 4
Male 12 10
BCVA 1.23 £0.39 1.10 £0.42 0.182
10P 45.63+6.50 45.93+5.61 3.443

BCVA: Best corrected visual acuity; IOP: Intraocular pressure.

Surgical Procedure

Intravitreal conbercept treatment After topical anesthesia,
disinfection, sterile draping, and insertion of a speculum
under the lid, 0.5 mg/0.05 mL of conbercept (Chengdu
Kanghong Bio technologies Co., Ltd., China) was injected
into the vitreous body using a 29G needle at 3.5 mm limbus.
After injection of conbercept, pressing with cotton bud, and
apply antibiotic gel to the wound and bandage it. All patients
were receiving surgery treatment when disappearance of iris
neovascularization after intravitreal injection.

The experimental group was performed modified trabeculectomy.
Anesthesia was obtained by oxybuprocaine hydrochloride eye
drops. After anesthesia, a fornix-based bulbar conjunctival
(5%5 mm®) and lamellar scleral flap (4x4 mm®) were created,
and put the 5-fluorouracil (5-FU) cotton piece on scleral flap
stroma bed. Making a deep scleral flap (3x2 mm®) from the
separated scleral bed, and separate to corneoscleral limbus and
cut off, then incision the trabecular on both sides and cut off the
corresponding position of iris tissue. The surgical procedure of
modified trabeculectomy was shown in Figure 1.

The control group was treated with implantation of EX-PRESS
glaucoma drainage device P50 (ALCON). A 25G needle was
used to penetrate horizontally into the anterior chamber at the
transparent cornea along the scleral flap, and the introducer
entered the anterior chamber along the puncture site, parallel
to the iris. After rotating, the EX-PRESS glaucoma drainage
device was implanted and fixed (Figure 2).

Tenon’s capsule was closed with 10-0 nylon interruptedly
and the conjunctiva was closed by continuous running suture.
Antibiotic eye ointment was coated in conjunctival sac, and
sterile dressing is exploited to bind the surgical eyes. All the
operations were performed by the same ophthalmologist.
After corneal transparency, all the patients were treated with
panretinal photocoagulation.

Outcome and Analysis Postoperative IOP was obtained at
1d, 1wk, 1, 3, 6, and 12mo. The success rate between two
groups at 12mo postoperative, and IOP, BCVA, filtration
bleb and complications were observed. Criteria for success
rate were included complete success, partial success and fail.
Complete success was defined as an [IOP<21 mm Hg without
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Figure 1 Modified trabeculectomy A: Creation of a 3x2 mm’ deep-thickness scleral flap; B: Cut off the deep scleral flap; C: Thin iris tissue;

D: Cut off the trabecular on both sides; E: Cut off the iris tissue; F: Reduction of lamellar scleral flap; G: Suture of scleral flap; H: Bulbar

conjunctiva was sutured, with obvious filtration bleb.

Figure 2 Anterior segment photography after EX-PRESS glaucoma drainage device implantation surgery.

use of additional glaucoma medicines, and no complications.
Partial success was defined as an IOP<21 mm Hg with the use
of glaucoma medicines, no severe complications. Failure was
defined as an IOP>21 mm Hg despite the use of glaucoma
medicines, or requiring another glaucoma surgical intervention,
with severe complications.

Shapes of filtering bleb are observed slit lamp microscope and
classified according to Krofeld classification method. Micro-
cystic type was Type I, diffuse flat type was Type 11, absent type
was Type III, and wrapped type was Type IV. The functional
filtering blebs are Type I and Type II, and the non-functional
filtering blebs are Type III and Type IV. Type I and type 11
filtering blebs are functional and successful filtering blebs.
Statistical Analysis The data were processed and statistically
analyzed using SPSS version 18.0. All the data were expressed
as mean=standard deviation (SD). Baseline characteristics and
outcome variables were using the Student’s #-test or one-way
ANOVA. Chi-square test was used to compare the composition
ratio between the two groups. Mann-Whitney U test was used
for visual improvement between the two groups. The value of

P<0.05 was considered to be statistically significant.
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RESULTS

Success Rate The operation success rate was 75% in
experimental group, and it was 85.7% in control group, *=0.54.
(P=0.46; Table 2).

Best Corrected Visual Acuity There was no significant
difference in BCVA between the experimental group and
the control group 12mo after operation (feerimen=-0.93,
P erimen=0-37; teonuor=0.17, Py =0.87), and there was no
significant statistical difference in visual improvement between
the two groups 12mo after operation (U=110.0, P=0.98; Table 3).
Intraocular Pressure Repeated measures ANOVA showed
that the IOP at each time point was statistically significant
(Fine=390.64, P,
difference in the interaction between each time point and the
=0.181, P, =0.57). The statistical
difference in IOP was not significant between the experimental

ime me<0.0001). There was no significant statistical

groups (F intergroupxtime intergroupxtime

group and the control group (Fiyergoup=3-16, Pingergrony=0-09).

The results of pairwise comparison at each time point showed
that there were no significant differences in IOP between 1d
and 1wk after operation, 3mo and 6mo after operation, 3mo

and 12mo after operation (P>0.05), but differences were



Int J Ophthalmol,
Tel: 8629-82245172  8629-82210956

Vol. 15, No. 2, Feb.18, 2022 www.ijo.cn

Email: ijopress@163.com

Table 2 Comparison of the success rate between two groups at 12mo postoperative n (%)
Groups n Complete success Partial success Fail Success rate
Experimental group 16 8 (50) 4 (25.0) 4(25) 12 (75)

Control group 14 9 (64.3) 3(21.4) 2(14.3) 12 (85.7)

Table 3 Preop. and postop. BCVA levels in two groups and visual changes

mean+SD, mm Hg; n (%)

Groups n Preop. Postop. 12mo Diminution of vision Improvement of vision ~ Vision unchanged
Experimental group 16 1.23+0.39 1.17+0.40 3 (18.8) 5(31.3) 8 (50.0)
Control group 14 1.10+0.42 1.06+0.38 3(21.4) 5(35.7) 6 (42.9)

Preop.: Preoperative; Postop.: Postoperative.

Table 4 Preop. and postop. IOP levels mean+SD, mm Hg
Groups n Preop. Postop. 1d  Postop. Iwk  Postop. Imo  Postop. 3mo  Postop. 6mo Postop. 12mo
Experimental group 16 45.63+6.50 9.44+1.32  9.38+1.54 11.81+1.47 16.56+2.57  16.94+2.05 17.94+6.15
Control group 14 4593+5.61 9.64+1.44 10.21+1.61 14.71+2.71 19.00+£2.92  18.29+1.87 17.86+4.69

Preop.: Preoperative; Postop.: Postoperative.

Table 5 Comparison of the filtration bleb between two groups at 12mo postoperative n (%)

Functional filtration bleb

Nonfunctional filtration bleb

Groups n

I 1T 1 v
Experimental group 16 7 (43.8) 6 (37.5) 2 (12.5) 1(6.3)
Control group 14 6(42.9) 5(35.7) 1(7.1) 2 (14.3)

significant in statistics in pairwise comparison at other time
points (P<0.05; Table 4).

Filtration Bleb The proportion of the functional filtration
bleb in experimental group was 81.3%, and it was 18.8%
in nonfunctional filtering blebs. There was no significant
statistical difference in successful filtering blebs between the
experimental group and the control group (y’=0.03, P=0.85;
Table 5).

Complications No hyphema occurred during operations. The
experimental group had 1 case of hyphema and 3 cases of
shallow anterior chamber, and the control group had 1 case of
malignant glaucoma, 1 case of hyphema and 1 case of shallow
anterior chamber post-operation. There were no retinal and
choroidal detachment in both groups. Complications of the two
groups relieved after symptomatic treatment.

DISCUSSION

NVG has always been a tough problem in clinical treatment
of ophthalmology. Neovascularization of iris makes the
operation difficult to complete due to hyphema, leading to the
failure of surgery”. The primary pathological basis of NVG is
hypoxia!'”.

In recent years, anti-VEGF drugs have been widely used in anti-
glaucoma surgery!"). Intravitreal injection of anti-VEGF drugs
is exploited to inhibit the formation of neovascularization,
so as to gradually subside the neovascularization of iris and
chamber angles, and to improve the function of the trabecular

meshwork, lowering IOP, creating a window period for

glaucoma surgery''”. Commonly used anti-VEGF drugs
included pegaptanib, bevacizumab, ranibizumab, aflibercept,
and conbercept. This study was using Conbercept for
NVG surgery. Conbercept is an antibody-based genetically
engineered drug, a VEGF receptor fusion protein, which has the
advantages of multiple targets, strong affinity and long action
time. Its structure is similar to VEGFTrap-EYE, but the former
contains the IG-like region 4 (KDRD 4) in VEGFR-2 (KDR).
Conbercept and VEGF can be tightly bound to penetrate the
retina by enhancing the dimerization and modifying its three-
dimensional structure. It can widely bind VEGF-A, VEGF-B
and placental growth factor (PLGF), etc. Studies have shown
that when treating choroidal neovascularization. Conbercept has
a certain effect on eliminating choroidal neovascularization,
making it atrophy, reducing liquid leakage and edema”™'”. In
this study, all cases were treated with anti-glaucoma surgery
after anti-VEGF treatment and no secondary bleeding occurred
to influence the operations.

In the current NVG treatment, the effect of drug treatment is
poor, and that of the traditional anti-glaucoma surgery is also
poor due to bleeding, inflammatory reaction and scaring of
filtering channel!”"'*, TOP is easy to be out of control during
the treatment. Studies have shown that human tenon fibroblasts
(HTF) located in the surgical incision area play an important
role in scar formation by promoting the proliferation, migration
and synthesis of extracellular matrix. It also generates

effects in resisting the metabolite 5-FU and preventing the
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formation of scar tissue after surgery'””. 5-FU is a pyrimidine
antagonist, which is converted into 5-fluoro-2-deoxyuracil
nucleotide in vivo, covalently binding with deoxythymidylate
synthetase to interfere DNA synthesis. In addition, 5-FU can
be incorporated into RNA after being converted in vivo, to
interfere protein synthesis. Its specificity acts on the S phase of
cell proliferation cycle”"'”. Due to the current clinical shortage
of mitomycin C (MMC), although applying 5-FU dressing to
resist scar formation in this study, the miss of MMC dressing
might be a factor, attributed to the partial-success and failure
cases. The latest comparative study shows that the success
rate of applying MMC is slightly higher than that of 5-FU, but
there is no significant difference in safety!".

As a successful glaucoma surgery, we hope that the
conjunctival wound will heal well without leakage, but
for scleral flap, adhesion and excessive healing will affect
glaucoma filtration. In addition to the application of 5-FU,
the modified glaucoma surgery is to make a deep scleral
pool, with the aim of preventing the upper scleral flap
from closely sticking to the lower scleral tissue as much as
possible, Aqueous humor will be drained into the pool, and
then slowly flowing through the new scleral cavity to the
conjunctival filtering bleb, to form a new external drainage
owing to the high permeability of ciliary body and choroid
capillary endothelial system. Because trabeculectomy is
double-holed, shallow anterior chamber is easy to appear after
operation. Therefore, when surgery is finished, a little volume
of viscoelastic agent is injected into the anterior chamber or
making adjustable suturing of scleral flap. Two patients showed
shallow anterior chamber within 1wk after the operations, but
the anterior chamber is well formed and the IOP control is
satisfying through gentle operating during operation and local
pressure.

At present, the widely-used EX-PRESS glaucoma drainage
device is made of metal, with good histocompatibility, and
small size (2-3 mm in length, 50 or 200 um in inner diameter
and 0.4 mm in outer diameter). It is directly implanted into the
anterior chamber through a puncture under the lamellar scleral
flap, draining the aqueous humor to the inferior scleral space to

1219 it was considered that

control IOP. In the previous studies'
this operation was easy to conduct, leaving minimal wound
and avoiding trabeculectomy and iridectomy. It also leads to
minor inflammatory reaction and better IOP lowering, with
few side effects. This study indicates that the success rate of
surgery in the experimental group is 75%, while that in the
control group is 85.7%, with no statistical difference (P>0.05).
This also shows that our modified trabeculectomy has the same
filtering effect as drainage device implantation.

In our study cases, pan retinal photocoagulation (PRP)

treatment was performed after operation. One of the treatment
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methods of ischemia is to reduce the oxygen demand of retina
by reducing the peripheral optical nonfunctional parts of
retina. Therefore, inhibiting the neovascularization in anterior
chamber angle and preventing the occurrence of NVG, are still
the top treatment standard. Our research results manifest that
the modified surgical methods with anti-VEGF, combined with
PRP and “triple sequential therapy” have the same satisfactory
IOP control rate!*"",

In recent years, it has become a hot researching topic on how
to control IOP of patients with NVG in a stable state for a long
time or improve their visual function"”*". Therefore, some
observation indexes of this study mainly target at the 12mo
after surgery. Complications are the main cause of visual
acuity decline in patients with NVG. VEGF will be released
to the nearby intraocular tissues, which will be accompanied
by aqueous humor circulating from the pupil to the angle of
anterior chamber, where neovascularization will be generated,
which causing the rise of IOP and corneal edema. This will
become a vicious cycle. The results of this study showed that
the BCVA of the two groups at 12mo after operation was not
significantly different from that before operation and there was
no significant difference between the two groups (P>0.05),
which may be different from other studies. Because of the
existence of double trabecular foramen and scleral cistern,
continuous aqueous humor flow may reduce inflammation and
scar formation, and can significantly reduce the occurrence
of postoperative high IOP. The drainage device used in the
control group also reduced IOP rapidly. Theoretically, methods
adopted in both groups could make patients’ vision recover
faster, however, due to the small number of cases, this study
failed to achieve the expected improvement of visual function.
In anti-glaucoma surgery, the formation of conjunctival filtering
blebs is a sign of success. In our research, no significant statistical
difference displayed in functional filtering bleb between the
experimental group and the control group (P>0.05). The results
of the two groups are basically consistent with the success
rate of surgery, indicating that anti-glaucoma effects are both
satisfying in two groups. We consider the success of filtering
bleb is not necessarily positively correlated with the decrease
of IOP in some NVG. In the control group of this study, P50
drainage device was used, but no specific analysis of its effect
was made, and scar formation after NVG filtration was not
analyzed either. In future studies, the research design should be
further refined and summarized.

Postoperative complications of NVG surgery are very common.
In this study, the postoperative complications of the two groups
of patients relieved after symptomatic treatment, which also
shows that the two groups have good curative effect.

At present, there are many ways to treat NVG. Trabeculectomy
for NVG is common after intravitreal injection of Conbercept,
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a kind of anti-VEGF drug™. Our research shows that in a
certain period, the modified trabeculectomy with lower cost
and the implantation of EX-PRESS drainage device have
certain clinical application value for refractory NVG to
reduce IOP and postoperative complications™>*. Regretfully,
the number of research cases is limited, and the duration of
observation is not long enough. Long term observation and
summary from multicenters will still be required in the future.
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