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ROLE OF BEVACIZUMAB FOR PREVENTION OF NEOVASCULAR GLAUCOMA
IN ACUTE RETINAL VEIN OCCLUSION
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ABSTRACT:
There is a possibility of developing neovascular glaucoma in ischemic type of retinal vein occlusion.
Purpose of the study is to determine the role of anti VEGF agent bevacizumab for prevention of
neovascular glaucoma in ischemic type of retinal vein occlusion.
METHOD: It was a retrospective study of 34 cases with unilateral central retinal vein occlusion.
All of them were treated with intra vitreous Bevacizumab for management of associated macular
edema. Primary outcome was to study development of neovascular glaucoma in these cases.
RESULTS: Thirty four cases were selected with retinal vein occlusion. Seventeen cases were of non
ischemic type and remaining 17 were of ischemic type vein occlusion. During a follow up period of
two years non ischemic group was given on average 8 bevacizumab injection. Only one of these non
ischemic eyes developed neo vessels of optic disc but neo vascular glaucoma did not develop. In
case of ischemic group during follow up period of two years a mean of 6 bevacizumab injections
were given. In this ischemic group 2 cases developed iris neovesseles and 3 cases developed retinal
neovesseles. Out of these, three eyes progressed to neovascular glaucoma.
CONCLUSION: Bevacizumab treatment of macular edema for ischemic central retinal vein
occlusion does not prevent neovascular glaucoma.

INTRODUCTION:
Central retinal vein occlusion is one of the most
common causes of sudden loss of vision. It is
second only to diabetes in causing retinal loss of
vision.[1] There are two types of central retinal
vein occlusion ischemic and non ischemic. Out
of these cases, 20% are of ischemic type and
80% are non ischemic.[2,3] Ischemic central
retinal vein occlusion can lead to neo vascular
glaucoma with an incidence of 23% to 60%.[4]
According to central retinal vein occlusion
s t u d y, p r o p h y l a c t i c P a n R e t i n a l
Photocoagulation does not prevent
development of neovascular glaucoma. 2
Neovascular glaucoma that occurs after this
kind of retinal vein occlusion is also called as
“hundred day glaucoma”.
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Development of neovesseles in case of retinal
vein occlusion is due to the ischemia of involved
area of retina. In this regard, release of vascular
endothelial growth factor (VEGF) from ischemic
area stimulates neovessel formation from
vascular tissue.[5, 6] Bevacizumab is an anti-VEGF
agent. It has a proven action for prevention of
neovascular tissue formation in central retinal
vein occlusion and can be used as a treatment
option along with other treatment options for
neovascular glaucoma of ischemic retinal vein
occlusion.[7,8] During past few years anti VEGF
agents are being used successfully for macular
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edema that develops in these retinal vein
occlusion cases. [9, 10, 11]
This study investigates those cases of ischemic
and non ischemic retinal vein occlusion which
were treated with anti VEGF agent,
Bevacizumab for macular edema component of
disease, for protective eﬀect of this agent
against development of neovascular glaucoma
in central retinal vein occlusion.
MATERIAL AND METHOD:
Study was conducted at Ophthalmology
Department, Madina Teaching Hospital,
Faisalabad. It was a retrospective study. All
those cases were reviewed which were treated
with anti-VEGF agent, Bevacizumab for macular
edema component of central retinal vein
occlusion. All these patients were under
treatment of our retina clinic during March 2011
to August 2015.
Patients with macular edema due to central
retinal vein occlusion with onset of disease
within three months were included in the study,
both ischemic and non ischemic type. Patients
with neovesseles or neo vascular glaucoma
already present and patients with history of
proliferative diabetic retinopathy were excluded
from the study. Patients were labeled as
ischemic or non ischemic by retina specialist
with the help of Visual acuity examination,
pupillary examination and non perfusion areas
on angiography. Macular edema was diagnosed
with the help of OCT. The primary outcome was
development of neovascular glaucoma in
ischemic vein occlusion or non ischemic vein
occlusion even with treatment with
bevacizumab. Secondary outcome measure
was formation of ocular neovesseles without
development of neovascular glaucoma.
RESULTS:

This study included 34 eyes of 34 patients with a
diagnosis of central retinal vein occlusion
(CRVO). Seventeen eyes of 17 patients had
ischemic central retinal vein occlusion and 17
eyes of 17 patients had non ischemic central
retinal vein occlusion. Average age at
presentation was 71 years in ischemic group
and 69.5 years in non ischemic group. All 34
eyes received intra vitreal bevacizumab
injection. Mean follow up duration was 23
months for ischemic group and 24 months for
non ischemic group. Ischemic eyes received an
average of 6 injections during follow up period
and non ischemic eyes received an average of 8
injections during follow up period. Ocular neo
vessels developed in one of 17 eyes in non
ischemic group and 5 of 17 in ischemic group.
Out of these 5 eyes, 2 eyes developed
neovesseles of iris, 2 eyes developed
neovesseles of optic disc and one eye developed
vitreous hemorrhage. Four of these eyes also
received pan retinal photocoagulation and one
could not be given pan retinal photocoagulation
due to thick vitreous hemorrhage. Both of the
eyes with neovesseles of iris developed
neovascular glaucoma despite that pan retinal
photocoagulation was applied. One of the eyes
with vitreous hemorrhage also developed neo
vascular glaucoma. Thus 3 0f 17 ischemic eyes
developed neovascular glaucoma. Regarding
non ischemic retinal vein occlusion only one out
of 17eyes developed neo vessels which did not
progress to neo vascular glaucoma.
Data was statistically analyzed to compare the
relative occurance of neo vascular glaucoma
between two groups and showed non signiﬁcant
diﬀerence between ischemic and non ischemic
patients included in this study.

Table No 1. Baseline features of patients with central retinal vein occlusion
Characteristics
No. of patients
Average age
Sex male/female
Average follow up period

Non ischemic CRVO
17
69.5
11/6
24 months
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Ischemic CRVO
17
71
11/6
23 months
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Table No 2. Clinical features of patients with central retinal vein occlusion.
Clinical feature
Average no. of injections
Retinal neo vessels
Iris neo vessels
Vitreous hemorrhage
Neo vascular glaucoma

Non ischemic CRVO
06
01patient
0 patients
0 patients
0 patients

DISCUSSION:
Ischemic central retinal vein occlusion is
associated with a high rate of neovascular
process in eye and if it is not properly addressed
it will lead to neovascular glaucoma in up to
23% to 60% of cases.12 It has been studied that
during ﬁrst six months of presentation, chances
of anterior segment neo vessels is very high
among ischemic vein occlusion cases.20 The
development of neovascular process is most
probably associated with severity of retinal
ischemia.6 The neovascular glaucoma which is
associated with ischemic retinal vein occlusion
is also called as 100 day glaucoma which
means that there is high chances of glaucoma
development around this time after initial
presentation of disease.
Central vein occlusion study CVOS 2 was
conducted in 1997. According to this study
there was a high rate of early iris neo vessels in
ischemic occlusion cases. Among the larger
group of patients during CVOS study found that
35% of all 117 ischemic eyes developed angle
or iris neo vessels and pan retinal
photocoagulation was applied for its treatment
but 10 of these eyes still suﬀered from
glaucoma. After CVOS study standard
management for ischemic occlusion is
observation for neo vessels and application of
pan retinal photocoagulation if they occur.
CRUISE study10 found that macular edema
improved after anti VEGF agent Ranibizumab in
central retinal vein occlusion study. The cruise
sham group of 129 eyes had 11 eyes which
developed neovesseles of iris during ﬁrst year of
study and 2 eyes suﬀered from glaucoma
during ﬁrst 6 months. In the treatment group
with Ranibizumab 7 out of 261 eyes suﬀered
from neovesseles of iris and one eye suﬀered
from glaucoma during ﬁrst year of study. These
patients received on average 9.2 treatments
during one year time period. However CRUISE
study excluded cases with brisk relative aﬀerent
pupillary defect reaction so cases with severe
ischemia were not included.
Another 2012 prospective randomized study 21
66

Ischemic CRVO
08
05 patients
02 patients
O1 patients
03 patients

of 60 central retinal vein occlusion eyes studied
sham or bevacizumab injections every 6 weeks
for the initial 6 months of study. Patients with
very low vision up to 20/500 were included in
the study. So it was likely that ischemic cases
were included. Sham group consisted of 30
eyes, out of which 5 eyes suﬀered neovesseles
of iris by 24 weeks follow up while none suﬀered
in bevacizumab group. After week 24 all of
these patients were given bevacizumab every
1.5 months. There was regression of NVI in 5
patients and no patient in study suﬀered
glaucoma. This observation is suggestive of
protection provided by anti VEGF against
neovascular complications. Authors of this
study suggested that anti VEGF simply delay
the onset of neovesseles. The study consisted of
only 12 months follow up period and ischemic or
non ischemic cases were not separated.
In this study anti VEGF treatment on ischemic
occlusion is similar to Hayreh's natural history
study19 because separation of ischemic and non
ischemic cases was performed. The cruise trial
did not separate ischemic from non ischemic
cases and probably ischemic cases were not
included which is group of interest in the current
study. Patients were selected for study within
three months of follow up which is similar to
Hayreh study. Follow up period was also similar
to Hayreh study. Hayreh and Zimmerman also
found that in ischemic vein occlusion cases
there was 10% risk of developing neovesseles
of optic disc during one year follow up. In
current study posterior segment
neovascularization was more than this study
but cause is not clear.
Small sample size 0f 17 ischemic eyes is a
limiting factor for this study. Patients were
treated with diﬀerent treatments according to
situation demands and same treatment
regimen could not be given. Gonioscopy was not
performed on routine basis so cases with only
angle neovesseles could be missed. Patients
who received intra vitreous triamcinolone could
not be excluded which could interfere with
action of anti VEGF agent. Although the score
study stated that triamcinolone does not
interfere with rate of neovesseles of iris and neo
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vascular glaucoma but eﬀect of triamcinolone
o n a n t i V E G F a g e n t s i s ye t n o t f u l l y
determined.13, 14, 15.
The CRUISE study demonstrates that anti VEGF
agents reduce both ocular neovascularization
and neovascular glaucoma. This study also
proves that anti VEGF delays neovascular
events but at the end does not eliminate them.
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CONCLUSION:
Anti VEGF Bevacizumab does not prevent
neovascular glaucoma in ischemic vein
occlusion cases when given for macular edema
of these cases but it can delay it.
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