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Abstract

Purpose To report two cases of young

diabetic patients with intractable neovascular

glaucoma (NVG) who were successfully

managed with bevacizumab and mitomycin

C-augmented trabeculectomy.

Results Two young patients present with

severe NVG secondary to diabetic

proliferative retinopathy. The glaucoma was

unresponsive to conventional medical therapy

and complete panretinal photocoagulation.

Both patients underwent augmented

trabeculectomy with MMC and intravitreal

injection of bevacizumab. Iris rubeosis

resolved within 48 h. Both patients have a

follow-up period of 6 months and the

intraocular pressure (IOP) remain between

10–15 mmHg.

Conclusions Controlling IOP due to NVG in

young diabetic patients is difficult and

augmented trabeculectomy has a very high failure

rate. The addition of intravitreal bevacizumab in

the management of NVG particularly in young

diabetic patients may improve the success rate of

IOP control. It is known that bevacizumab retards

neovascularisation. It may also be modulating

wound-healing response as well. Bevacizumab

may have a potential role in the surgical

management of NVG.
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Introduction

Neovascular glaucoma (NVG) in young diabetic

patients carries a bad prognosis and satisfactory

control of intraocular pressure (IOP) is often

very difficult to achieve even with augmented

trabeculectomy.1 IOP control with tubes and

cyclodestructive procedures are unpredictable

and long-term hypotony is not uncommon.

We report two young insulin-dependent

diabetic patients who developed NVG and were

treated successfully with intravitreal

bevacizumab and MMC-augmented

trabeculectomy.

Case 1

A 20-year old insulin-dependant diabetic of

18 years’ duration presented with bilateral

extensive proliferative retinopathy and a high

IOP of 56 mmHg in the left eye. IOP in the right

eye was 18 mmHg. Visual acuity was 6/9 on the

right and 6/18 on the left. Both eyes received

panretinal photocoagulation totalling more than

3000 burns to each eye. Topical latanoprost,

timolol maleate, and brimonidine failed to

control IOP, which remained at 50 mmHg.

Gonioscopy revealed open angles with

neovascularisation. The left eye developed

vitreous haemorrhage requiring pars plana

vitrectomy and further endolaser treatment.

Lensectomy was not performed. A retinal break

was noticed intraoperatively, which was treated

with cryotherapy. At the time of vitrectomy,

bevacizumab 0.1 ml/1.25 mg was injected

intravitreally. This had a dramatic effect on

inducing regression of the iris rubeotic vessels.

On maximal antiglaucoma treatment, her left

IOP was 18 mmHg.

She was re-presented two months later with a

left IOP of 42 mmHg. Rubeosis iridis was again

florid and there was retinal neovascularisation
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in both eyes. Gonioscopy revealed peripheral anterior

synechaie with synechial angle closure. She had left

trabeculectomy with mitomycin C (0.2 mg/ml for 2 min

subconjunctivally) and intravitreal injection of

bevacizumab (0.1 ml/1.25 mg). Antiglaucoma treatment

was stopped. Up to 7 months postoperatively, the IOP

remained under control (between 10 and 15 mmHg) with

the need for no antiglaucoma treatment and visual acuity

was stable at 6/36.

Case 2

A 29-year old insulin-dependant diabetic presented with

a painful left eye, and an IOP of 46 mmHg, with rubeosis

iridis, and counting fingers vision. Gonioscopy revealed

florid peripheral anterior synechiae with angle closure.

She had undergone a left pars plana vitrectomy,

delamination, and endolaser for proliferative diabetic

retinopathy and tractional retinal detachment a month

before the presentation. She was started on timolol

maleate, apraclonidine, and latanoprost but IOP was still

not controlled, so an MMC-augmented trabeculectomy

(0.2 mg/ml subconjunctivally) with intravitreal

bevacizumab (0.1 ml/1.25 mg) was performed 10 days

after the vitrectomy. Postoperatively, she was kept off

antiglaucoma medication. To date, after 6 months follow-

up, the patient has a functioning bleb with stable IOP,

between 9 and 14 mmHg, and a vision of 6/36 unaided.

Discussion

Achieving adequate control of IOP that is associated with

iris neovascularisation is difficult, especially, if there is

development of angle closure and obliteration of the

angle. Neovascularisation is due to retinal ischaemia and

hypoxia, which results in release of angiogenic factors

such as vascular endothelial growth factor (VEGF) and

fibroblast growth factor (FGF). Rubeosis can be severe, if

there is a breach in the anterior hyaloid surface (as in

vitrectomy) and the posterior capsule. The options to

control the IOP are very limited. While conventional

trabeculectomy invariably fails to control NVG,2

augmentation with mitomycin C or 5-fluorouracil has a

low success rate.1 Another management option is the use

of cyclodestructive procedures, but the results are

unpredictable and development of hypotony is a

common complication.3 This problem is particularly

intense in young patients.4

The two patients we managed had a multitude of

negative prognostic factors such as young age, active

retinal neovascularisation secondary to diabetes, and

rubeosis iridis. Additionally, they both had previous

vitrectomy, which possibly contributes to increased

neovascularisation, and a retinal break and detachment.

Augmented trabeculectomy combined with panretinal

photocoagulation is ineffective in patients with

proliferative membranes and retinal detachments.5 In

these patients, successful filtration surgery requires

control of the neovascular process and modulation of

healing response at the trabeculectomy site. The same

growth factors that enhance neovascularisation also

encourage wound healing at the trabeculectomy site.6,7

Maximum panretinal photocoagulation failed to

control the proliferative changes. Intravitreal

bevacizumab has been shown to induce regression of

new blood vessels in patients with proliferative

vitreoretinopathies.8 This can facilitate a successful

trabeculectomy in NVG patients. However, this effect is

short-lived and studies have only shown intravitreal

bevacizumab as being successful up to 6 weeks.9,10 We

believe that short acting intravitreal bevacizumab alone

may not be sufficient to control the IOP in high-risk NVG

patients and healing response at the trabeculectomy site

may need to be modulated. Mitomycin C is a well-

established agent to augment trabeculectomy, especially

in high-risk patients, by downregulating the healing

response at the trabeculectomy site and prevent fibrosis

and failure of the bleb. However, MMC-augmented

trabeculectomy in NVG has a high failure rate.

Bevacizumab, although being an anti-VEGF agent, also

has modulatory effect on fibroblast proliferation, and

thus wound healing. Laboratory studies have shown that

human corneal fibroblasts exhibited significant

morphological changes when treated with bevacizumab

in the form of loss of cell–cell interaction and adhesion

properties.11 Bevacizumab has also been shown to cause

impaired wound healing and wound dehiscence, when

used systemically in management of colorectal

carcinoma.12,13 The use of bevacizumab to control NVG

due to a variety of causes are beginning to emerge in the

Figure 1 Preoperative proliferative diabetic retinopathy.
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recent literature.8,14–17 Only a very few have used

bevacizumab to treat NVG secondary to proliferative

retinopathy and these have reported short-term

success.15,17 Our two patients are unique as the NVG has

reached the angle closure stage. Further, we have

achieved successful control of IOP for long term. We

believe that the bevacizumab has potentially contributed

to the successful control of IOP by modulating the

healing response at the trabeculectomy site along with

mitomycin C. In both our cases, IOP is still controlled

after more than 6 months, despite the poor prognosis at

the outset. The combined application of intravitreal

bevacizumab and mitomycin C-modulated

trabeculectomy may be an alternative option in the

management of high-risk NVG (Figures 1–3).
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Figure 2 Preoperative appearance of anterior segment with
rubeosis irides.

Figure 3 Functional postoperative trabeculectomy bleb.
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