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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: 
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 

ischemia stimulates the release of VEGF, which 
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 

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.

 

 
Figure 1: Age wise distributions of patients with NVG. 
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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 
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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-β), thrombospondin, and somatostatin [9]. 
VEGF is one of the main vascular permeability 
factor that plays a crucial role in neovascularization. 
VEGF 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 IO 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 

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- β 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. 

References 

1. Senthil, S.; Dada, T.; Das, T.; Kaushik, S.; 
Puthuran, G.; Philip, R.; Rani, P.K.; Rao, H.; 
Singla, S.; Vijaya, L. Neovascular glaucoma—
A review. Indian J. Ophthalmol. 2021; 69:525–
535. 

2. Kumar, S.; Kumari, S.; Sinha, A.K.; Kumar, S.; 
Kumari, S.; Sinha, A.K. Neovascular 
Glaucoma: An Update on Etiopathogenesis, 
Diagnostics and Management. Open J. 
Ophthalmol. 2022; 12:242–258. 

3. Esponda-Lammoglia, C.; Castaneda-Díez, R.; 
García-Aguirre, G.; Albis-Donado, O.; 
Jiménez-Román, J. Neovascular Glaucoma. In 
Glaucoma—Basic and Clinical Aspects; S. 
Rumelt: London, UK, 2013; 522. 

4. Haefiiger, I.O.; Zschauer, A.; Anderson, D.R. 
Relaxation of retinal pericyte contractile tone 
through the nitric oxide-cyclic guanosine 
monophosphate pathway. Investig. 
Ophthalmol. Vis. Sci. 1994; 35:991–997. 

5. Cabral, T.; Mello, L.G.M.; Lima, L.H.; Polido, 
J.; Regatieri, C.V.; Belfort, R.; Mahajan, V.B. 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Kumar et al.                        International Journal of Current Pharmaceutical Review and Research  

1264   

Retinal and choroidal angiogenesis: A review of 
new targets. Int. J. Retin. Vitr. 2017; 3:31. 

6. Schuster, A.K.; Erb, C.; Hoffmann, E.M.; 
Dietlein, T.; Pfeiffer, N. The Diagnosis and 
Treatment of Glaucoma. Dtsch. Arztebl. Int. 
2020; 117:225.  

7. Tham, Y.C.; Li, X.; Wong, T.Y.; Quigley, H.A.; 
Aung, T.; Cheng, C.Y. Global prevalence of 
glaucoma and projections of glaucoma burden 
through 2040: A systematic review and meta-
analysis. Ophthalmology 2014; 121:2081–
2090. 

8. Lilia Dumbrăveanu, Valeriu Cușnir, Doina 
Bobescu. A review of neovascular glaucoma. 
Etiopathogenesis and treatment. Romanian 
Journal of Ophthalmology, 2021; 65(4):315-
329. 

9. Wang, J.W.; Zhou, M.W.; Zhang, X.; Huang, 
W.B.; Gao, X.B.; Wang, W.; Chen, S.; Zhang, 
X.Y.; Ding, X.Y.; Jonas, J.B. Shortterm effect 
of intravitreal ranibizumab on intraocular 
concentrations of vascular endothelial growth 
factor-A and pigment epithelium-derived factor 
in neovascular glaucoma. Clin. Experiment. 
Ophthalmol. 2015; 43:415–421.  

10. Aiello, L.P.; Avery, R.L.; Arrigg, P.G.; Keyt, 
B.A.; Jampel, H.D.; Shah, S.T.; Pasquale, L.R.; 
Thieme, H.; Iwamoto, M.A.; Park, J.E.; et al. 
Vascular Endothelial Growth Factor in Ocular 
Fluid of Patients with Diabetic Retinopathy and 
Other Retinal Disorders. N. Engl. J. Med. 1994; 
331:480–1487. 

11. Vasconcellos JP, Costa VP, Kara-Jose, N. 
Neovascular glaucoma: epidemiology and 
prognostic factors. Arq Bras Oftalmol. 
1998;61(5):519–524. 

12. Chalam, K.V.; Brar, V.S.; Murthy, R.K. Human 
Ciliary Epithelium as a Source of Synthesis and 
Secretion of Vascular Endothelial Growth 

Factor in Neovascular Glaucoma. JAMA 
Ophthalmol. 2014; 132:1350–1354.  

13. Tolentino, M.J.; Miller, J.W.; Gragoudas, E.S.; 
Chatzistefanou, K.; Ferrara, N.; Adamis, A.P. 
Vascular Endothelial Growth Factor Is 
Sufficient to Produce Iris Neovascularization 
and Neovascular Glaucoma in a Nonhuman 
Primate. Arch. Ophthalmol. 1996; 114:964–
970. 

14. Vancea PP, Abu-Taleb A. Current trends in 
neovascular glaucoma treatment. Rev Med Chir 
Soc Med NatIasi. 2005;109(2):264–268. 

15. Shazly TA, Latina MA. Neovascular 
Glaucoma: Etiology, Diagnosis and Prognosis. 
Semin Ophthalmol. 2009;24(2):113–121. 

16. Sharma P, Agarwal N, Choudhry RM. 
Neovascular Glaucoma - A Review. Delhi J 
Ophthalmol. 2016;26(3):170– 175. 

17. I Gde Made Satya Wangsa, Wiradiputra A. E., 
Putra G. N. P. W., & Deker M. Talus Fracture 
in a 24- Year-Old Patient: A Case Report. 
Journal of Medical Research and Health 
Sciences, 2022; 5(4): 1973–1979. 

18. Yu, X.B.; Sun, X.H.; Dahan, E.; Guo,W.Y.; 
Qian, S.H.; Meng, F.R.; Song, Y.L.; Simon, 
G.J.B. Increased levels of transforming growth 
factor-betal and -beta2 in the aqueous humor of 
patients with neovascular glaucoma. 
Ophthalmic Surg. Lasers Imaging 2007;38: 6–
14.  

19. Tripathi, R.C.; Borisuth, N.S.C.; Tripathi, B.J. 
Detection, quantification, and significance of 
basic fibroblast growth factor in the aqueous 
humor of man, cat, dog and pig. Exp. Eye Res. 
1992; 54:447–454.  

20. Dumbraveanu, L.; Cusnir, V.; Bobescu, D. A 
review of neovascular glaucoma. 
Etiopathogenesis and treatment. Rom. J. 
Ophthalmol. 2021; 65:315–329.

 


