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ABSTRACT

Purpose: To evaluate the efficacy and safety of intravitreal bevacizumab (IVB) and
adjunctive Strontium-90 (Sr90) beta radiotherapy with trabeculectomy  in the management
of  neovascular glaucoma (NVG).
Methods: Thirty seven eyes with NVG were randomly selected and divided into two
groups according to the treatment given
Group 1: Trabeculectomy with Beta-irradiation (n=18 eyes).
Group 2: Preoperative (IVB) followed after two weeks by trabeculectomy and Beta-
irradiation (n=19 eyes).
Intraocular pressure (IOP), and regression of rubiosis iridis (NVI) are the used outcome
measures.
Results: By 6 months postoperatively, the mean IOP levels decreased from 38.6mmHg
pre-operatively to 11.3mmHg on the first postoperative week and 16.2 at the end of follow
up for all cases. No significant difference between both groups as regard of success,
while group 2 (IVB) showed more regression of NVI and less incidence of complications.
Conclusion: Preoperative IVB combined with filtration surgery and adjuvant Strontium-90
(Sr90) beta radiotherapy is a safe and effective method of controlling intraocular pressure
in NVG.
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1. INTRODUCTION

Neovascular glaucoma (NVG) is a severe form of secondary glaucoma characterized by
proliferation of fibrovascular tissue in the anterior chamber angle [1]. Preventing
neovascularization is the most successful treatment for NVG.  In light of the association of
vascular endothelial growth factor (VEGF) with retinal ischemia, the advent of anti-VEGF
drugs may provide a welcome addition in the treatment strategy for this potentially
devastating condition [2,3].

Beta radiation has been shown In vitro and In vivo to inhibit proliferation of human Tenon's
fibroblasts, which enter a period of growth arrest but do not die.  Beta radiation may be
particularly appropriate for use to improve the results of trabeculectomy while potentially
avoiding some of the side effects of other anti metabolites [4].

Purpose: To evaluate the efficacy and safety of IVB and adjunctive Strontium-90 (Sr90) beta
radiotherapy with trabeculectomy in the management of NVG.

2. MATERIALS AND METHOD

Patient with NVG and rubiosis iridis were included in this study. Patients with previous
glaucoma surgery or previous ocular trauma were excluded from the study.

Patients were selected from the outpatient clinics of Beni Suef University Hospital, Azhar
University Hospital, Fayoum University Hospital, and Misr University Hospital.

The Ethic committee in the 4 universities approved the study and informant consents was
taken from patients before IVB injection and before surgery.

A full ophthalmic examination was done to all patients including visual acuity, IOP, anterior
segment and fundus examination, ultrasonography for some patients with opaque media

Thirty seven patients (37 eyes) with NVG were randomly selected and divided into two
groups according to treatment:

Group 1: Trabeculectomy with Beta-irradiation (n=18 eyes).
Group 2: Preoperative IVB (1.25 mg) followed after two weeks by trabeculectomy and

Beta-irradiation (n=19 eyes).

The ethical

Preoperative IVB (1.25mg in 0.05ml) Fig. 1a was delivered using a sharp 27-gauge needle
through the inferotemporal quadrant 4mm from the limbus for group 2 Fig. 1c.
Trabeculectomy was planned 2 weeks after IVB.

Beta irradiation applicator Fig. 1a was applied under the conjunctiva and over the sclera
before fashioning of the scleral flap in 1000rad dose Fig. 1b. Booster dose can be applied
over the bleb if indicated.
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Cases were followed at first post-operative day, after one week, one month, 3, and 6 months
at least. Examination of cases included intraoperative and postoperative complications,
intraocular pressure (IOP), regression or recurrence of iris neovascularization (NVI),
additional topical medications required after trabeculectomy.

Fig. 1. (1a: Top picture) Beta Irradiation and Avastin used in the study (1b: bottom left)
Application of Beta Irradiation, (1c:bottom right) IVB injection 4mm from the limbus

Patient data was collected in excel sheet and statistical analysis was done using the
Microsoft excel 2010 and the SPSS v17 program

3. RESULTS AND DISCUSSION

Thirty seven patients randomly included in this study with a mean age of the patients was
61.4±8.3 years (range 48–78 years) as shown in Table 1. Mean follow-up was 18 months
(6–36 months)

Mean intraocular pressure (IOP) decreased from 38.6mmHg pre-operatively to 11.3mmHg
on the first postoperative week and 16.2 at the end of follow up Fig. 2.
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Table 1. Shows the demographic data for patients included in the study

Group 1
(Trab+Beta  Irrad. N=19)

Group 2
(Trab +Beta  Irrad+IVBs.n=18 )

All

Females Males Females Males
Count 9 10 10 8 37
Mean age 62.6 60.0 58.8 61.3 61.4
Median 65 60 56.5 59 62
Standard deviation 9.8 9.1 9.0 8.7 8.3
Max age 73 70 75 78 78
Min age 50 50 48 52 48

Fig. 2. Mean intraocular pressure (IOP) in mmHg changes for the 2 groups.
(Preop=Preoperative or baseline)

Twenty patients had controlled IOP without anti-glaucoma medication, fifteen cases were
controlled with anti-glaucoma medication, and 3 cases need surgery Table 2. Success was
defined as controlled iop to normal level with or without medication and regression of
rubiosis iridis. Success rates at 6 months were 94.44% (17 out of 18) in the IVB group
versus 89.47% (17 out of 19) in the other group.  Change in IOP, additional glaucoma
surgeries required, and IOP-lowering topical medications required after trabeculectomy did
not differ significantly between the 2 groups (P>0.05).

During the follow up (6–36 months), postoperative hyphema on day 1 or with a duration of
>1 week occurred in four patients but it is significantly less in the IVB patients (one out of
four).

Shallow AC was recorded in 20 cases and is regained within one week, while it is lost in 2
cases.

The incidence of serious complications such as endophthalmitis, phthisis bulbi and a marked
decrease in visual acuity did not increase in the IVB group. Early and late postoperative
complications were recorded in Table 2.

Absolute regression of NVI Fig. 3a was observed within 1 week after IVB in 13 patients
versus 5 in non IVB group and reduced NVI but still persisted in five patients in IVB versus
14 in the other group.  Recurrent NVI was subsequently detected in patients who had
uncontrolled IOP. However, the IVB group had significantly higher frequency and rapidity of
iris neovascular regression.
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Table 2. Early and late postoperative complications

Complications No Percentage
Early  shallow AC 20 54.05%

 hyphema 4 10.81%
 Low IOP 8 21.62%
 Choroidal detachment 3 8.11%
 lost AC 2 5.41%

Late  cystic bleb 3 8.11%
 Cataract 6 16.22%
 no complications 17 45.95%
 endophthalmitis 0 0.00%
 need medical ttt 11 29.74%
 need re-surgery 3 8.11%

Fig. (3a: upper). Absolute regression of NVI, (3b:bottom):Postoperative booster dose
beta irradiation
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3.1 Discussion

Strontium-90 (Sr90) beta radiotherapy is a noninvasive treatment using a hand held
applicator. It has been used widely for the treatment of pterygium and for controlling wound
healing after glaucoma drainage surgery. In this latter role, beta radiation may be particularly
appropriate for use in developing countries (not expensive) to improve the results of
trabeculectomy while potentially avoiding some of the side effects of other antimetabolites [4]
No significant variation in success rates of IOP control at 6 months postoperatively. It was
94.44% with IVB (group 2) versus 89.47% without IVB (group 1). This coincides with
Fakhraie G et al. [5] and Chen CH et al. [6], about preoperative IVB role in INV regression
and may be used adjunctively to improve resolution but failed to lower the IOP.

IVB is well tolerated, effectively stabilized INV activity, and cannot control IOP but may be
used adjunctively to improve subsequent surgical results [7].

Postoperative hyphema occurred in four cases only one with preoperative IVB, and the rest
3 without use of IVB. We agree with Siato and associates [8], as regard the incidence of
serious complications such as endophthalmitis, phthisis bulbi those did not increase in the
IVB group.

The treatment of the causative ischemic stimulus is necessary in every stage of disease.
One further indication for bevacizumab is the postoperative inhibition of angiogenesis after
glaucoma surgery. Possible routes of administration are subconjunctival application
during trabeculectomy, postoperative needling, or intravitreal injection during a filtrating
operation [9].

4. CONCLUSION

Preoperative IVB combined with filtration surgery and adjuvant Strontium-90 (Sr90) beta
radiotherapy might be a safe and effective method of controlling intraocular pressure in
NVG.
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