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Abstract:

Objectives: The present study was to evaluate the various etiology and staging of neovascular glaucoma at tertiary
care center.

Methods: All patients underwent thorough ocular examination i.e., visual acuity, slit lamp bio-microscopy,
intraocular pressure (IOP) measurement by Goldmann applanation tonometry, gonioscopy with Posner 4 mirror
indirect gonioscope and dilated fundus examination with +90 D lens. Neovascularization of iris (NVI) was
identified as tuft of new vessels on iris mostly at the pupillary margin in an undilated state, presence of ectropion
uveae, hyphema was noted. A single tonometer was used throughout the study and IOP was measured by a single
person. Indirect ophthalmoscopy or B-Scan was done in eyes with hazy media due to corneal edema and/or dense
cataract. Gonioscopy was done to identify new vessels and to grade the angle as open or closed.

Results: Out of 120 cases of glaucoma, most of the cases 92(76.67%) were males. Most of the patients (48.33%)
were in age group of greater than 60 years. Mean age of the patients was 54.86+15.79 years. Rubeosis iridis
52(43.34%) was the most common stage of neovascular glaucoma. 40(33.33%) cases had stage of angle closure.
Most common cause of neovascular glaucoma was diabetic retinopathy (DR) 83(69.17%) and inflammation
(13.33%). Maximum mean IOP (38.64 + 15.73 mm of Hg) was seen in angle closure stage of NVG. 25.42 £14.75
mm of Hg IOP was found in rubeosis iridis stage of NVG.

Conclusion: Neovascular glaucoma is commonly seen in older age male population. Rubeosis iridis and angle
closure are the most common stage. Diabetic retinopathy and inflammation are the common causes of NVG. Raise
IOP is seen in commonly angle closure stage of NVG. NVG may cause irreversible blindness. Therefore, we
should organise awareness program to the community for early diagnosis and prompt treatment of neovascular
glaucoma.
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Introduction

NVG is divided into three clinical stages: ischemia stimulates the release of VEGF, which

preglaucoma, open angle glaucoma, and angle-
closure glaucoma, which can be determined by
anterior biomicroscopy and gonioscopy [1]. The
pre-rubeotic stage can be detected in the early stage
of NVG, when there are no symptoms and clinical
findings are related to underlying diseases causing
ocular ischemia, such as proliferative diabetic
retinopathy (PDR), CRVO, and ocular ischemic
syndrome (OIS) [2]. Even though there are many
different systemic and ocular diseases inducing the
development of NVG, they all share the same
etiological factor: retinal ischemia and chronic
hypoxia (97%); the other 3% includes inflammatory
diseases and intraocular tumors [3,4]. Retinal
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induces angiogenesis. Under normal conditions, it
plays an important angiogenic role: promotes the
growth of new blood vessels. When an excessive
amount of VEGF is released, it promotes the
formation of pathological blood vessels in the iris
and in the iridocorneal angle [5].

Glaucoma is a chronic eye disease damaging the
optic nerve and leading to permanent blindness
globally [6]. The number of people with glaucoma
worldwide has increased from 64.3 million in 2013,
and by 2040, it is expected to reach over 111 million
[7. NVG is a vision-threatening secondary
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glaucoma characterized by neovascularization of the
iris associated with IOP elevation [1].

The treatment of neovascular glaucoma is a real
challenge both for the clinician and the patient. The
clinical practice shows the importance of some
treatment principles. First, we should treat the retinal
ischemia, thus reducing the release of pro-
angiogenic stimuli. This step can be done by
injecting anti-VEGF agents into the vitreous body or
by performing the panretinal photocoagulation. Next
principle considers to treat the underlying systemic
disease, this way balancing the blood flow to the eye
structures [8]. The third principle is to treat the
elevated intraocular pressure once established and
the last one is to control the inflammatory process.
Anyway, the best therapy is prevention and in cases
with neovascular glaucoma, this strategy is the most
preserving for visual acuity. It becomes critical to
examine thoroughly all the suspects for neovascular
glaucoma, patients with risk factors, especially those
with proliferative diabetic retinopathy and central
retinal vein occlusion. Another significant aspect is
to be very attentive during clinical examination even
if the intraocular pressure is normal. In cases of iris
and/ or iridocorneal angle neovascularization,
panretinal photocoagulation and anti-VEGF therapy
will be started immediately [8]. Objectives of our
study was to evaluate the various etiology and
staging of neovascular glaucoma at tertiary care
center.

Material & Methods

The present study was conducted in the Department
of Ophthalmology, Sri Krishna Medical College &
Hospital, Muzaffarpur, Bihar during a period from
January 2024 to October 2024. A total of 120
diagnosed patients of neovascular glaucoma with
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irrespective of age and sex were enrolled in the
present study.

Relevant detailed medical and ocular history were
obtained from all the patients. All patients
underwent thorough ocular examination i.e., visual
acuity, slit lamp bio-microscopy, intraocular
pressure  (IOP) measurement by Goldmann
applanation tonometry (GAT), gonioscopy with
Posner 4 mirror indirect gonioscope and dilated
fundus examination with +90 D lens.
Neovascularization of iris (NVI) was identified as
tuft of new vessels on iris mostly at the pupillary
margin in an undilated state, presence of ectropion
uveae, hyphema was noted. A single tonometer used
throughout the study and IOP was measured by a
single person throughout the study. Indirect
ophthalmoscopy or B-Scan was done in eyes with
hazy media due to corneal edema and/or dense
cataract. Gonioscopy was done to identify new
vessels and to grade the angle as open or closed. The
number of quadrants with new vessels in the angle
was noted.

Statistical Analysis: Data was analysed with the
help of latest version of SPSS software. All data was
tabulated and percentages were calculated. Mean
and standard deviations were observed. P-value was
taken less than or equal to 0.05 (p<0.05) for
significant differences.

Results

Out of 120 cases of glaucoma, most of the cases
92(76.67%) were males. 28(23.33%) cases were
females. Patients were in age group 18 to >60 years
were included. Most of the patients (48.33%) were
in age group of greater than 60 years. Mean age of
the patients was 54.86+15.79 years.

AGE WISE DISTRIBUTION

Figure 1: Age wise distributions of patients with NVG.
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Gender wise distribution of patients with NVG

m Male

m Female

Figure 2: Gender wise distributions of neovascular glaucoma.

In the present study, most of the patients (100) had one eye involvement. Both eyes (40) were involved in rest 20
patients.

Table 1: Eyes involvement

Eye involvement No. of cases
One eye 100
Both eye 40

Rubeosis iridis 52(43.34%) was the most common stage of neovascular glaucoma. 40(33.33%) cases had stage of
angle closure. Open angle stage was seen in 28(23.33%) cases.

Table 2: Stage of NVG

Stage of NVG No. of cases Percentage
Angle closure stage 40 33.33%
Open angle stage 28 23.33%
Rubeosis iridis 52 43.34%
Total 120 100%

Most common cause of neovascular glaucoma was diabetic retinopathy (DR) 83(69.17%). Others causes of NVG
were inflammation (13.33%), glaucoma (10%), vein occlusion (3.33%), chronic RRD (2.5%)and S/P PPV
(1.67%).

Table 3: Causes of NVG

Causes of NVG No. of cases Percentage
DR 83 69.17%
Chronic RRD 3 2.5%
Glaucoma 12 10%
Inflammation 16 13.33%
Vein occlusion 4 3.33%

S/P PPV 2 1.67%
Total 120 100%

Maximum mean IOP (38.64 + 15.73 mm of Hg) was seen in angle closure stage of NVG. 25.42 £14.75 mm of
Hg IOP was found in rubeosis iridis stage of NVG. Mean IOP of open angle stage was 22.78 + 19.56 mm of Hg.

Table 4: Mean IOP in three stages of NVG

Stage of NVG Mean IOP (mm of Hg)
Open angle stage 22.78 £ 19.56
Angle closure stage 38.64 + 15.73
Rubeosis iridis 25.42 £14.75
Kumar et al. International Journal of Current Pharmaceutical Review and Research
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Discussions

Neovascular glaucoma is a tremendous ocular
condition caused by new blood vessels in the iris and
in the anterior chamber corner, forming in response
to retinal ischemia and leading to uncontrolled IOP
rise [2]. Ischemic retina produces vasogenic
substances that stimulate the growth of new vessels.
The pathological process of angiogenesis is due to
an impaired homeostatic balance between
angiogenic factors, such as vascular endothelial
growth factor (VEGF); hepatocyte growth factor;
insulin-like growth factor; tumor necrosis factor;
inflammatory cytokines (especially IL-6); and
antiangiogenic factors: transforming growth factor
(TGF-B), thrombospondin, and somatostatin [9].
VEGF is one of the main vascular permeability
factor that plays a crucial role in neovascularization.
VEGEF is released by various retinal cells, including
pericytes, retinal pigment epithelium, nonpigmented
ciliary epithelium, Muller, and ganglion cells [10].

In the present study, 120 patients of NVG were
enrolled. Most of the patients were in age group of
>60 years, which is comparable to the study done by
Vasconcelloset al. [11] in which 46.16 % of the
patients were between 60 to 79 years of age. 140
eyes were examined from 120 NVG patients. 100
eyes from 100 patients and 40 both eyes from 20
patients.

In NVG, excessive amounts of VEGF enter the
anterior chamber of the eye from the posterior pole
and induce the development of neovascularization
(NV), initially from the capillaries of the iris minor
and major arterial rings and then chamber angle.
When the extremely high levels of VEGF are
released, it causes the breakdown of the blood—
retinal barrier by increasing the leukocyte adhesion
to endothelial cells [12,13].

In the present study, 92(76.67%) had hypoxic and
ischemic changes in retina like diabetic retinopathy,
vein occlusion, chronic retinal detachment and S/P
PPV and 16(13.33%) had inflammatory diseases
like uveitis, vasculitis and eales disease. It is
comparable to the study done by Vancea PP et al.
[14] which states that 81% had NVG secondary to
ischemic retinal changes and in another study done
by Haefliger 1O et al. [4] they found that the majority
(97%) of cases are associated with hypoxia and
retinal ischemia. The remaining 3% cases are
secondary to inflammatory diseases like chronic
uveitis and intraocular neoplasms. The commonest
causes of NVG are Proliferative Diabetic
Retinopathy (PDR) and central retinal vein
occlusion [15].

In Rubeosis iridis stage most of the patients present
with normal IOP and are usually asymptomatic. IOP
begins to rise in Open angle glaucoma stage. In
Angle closure glaucoma stage, IOP usually raises
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very high even up to 60 mmHg. Rubeosis may be
severe with hyphema, anterior chamber reaction,
conjunctival congestion and corneal edema. [16] In
the present study, the mean IOP in angle closure
stage was found to be 38.64 £ 15.73 mm of Hg
which is significantly higher than the other two
stages (P< 0.05) [17].

TGF- B and fibroblast growth factors are responsible
for fibroblast proliferation and fibrovascular
membrane formation over the iris and the angle of
the anterior chamber [18,19]. This membrane with
proliferated myofibroblasts can cause an
obstruction, which decreases the drainage of the
aqueous outflow through the spongy tissue between
the cornea and the sclera called trabecular meshwork
(TM), leading to secondary open-angle stage of
NVG. Eventually, the contraction of the
fibrovascular membrane occurs, causing the angle-
closure stage. This causes an increase in the
intraocular pressure (IOP), which can progress to
glaucomatous optic neuropathy (GON) and result in
irreversible blindness [20].

Conclusions

The present study concluded that the neovascular
glaucoma is commonly seen in older age male
population. Rubeosis iridis and angle closure are the
most common stage. Diabetic retinopathy and
inflammation are the common causes of NVG. Raise
IOP is seen in commonly angle closure stage of
NVG. NVG may cause irreversible blindness.
Therefore, we should organise awareness program
to the community for early diagnosis and prompt
treatment of neovascular glaucoma.
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