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Abstract

Purpose To evaluate the safety and efficacy of

intravitreal injection of bevacizumab

advanced to vitrectomy for severe proliferative

diabetic retinopathy.

Methods Eight eyes of six patients (33–64

years old, all male patients) with severe

proliferative diabetic retinopathy were

investigated. An intravitreal injection of

1.25mg bevacizumab was performed 3–30 days

prior to planned vitrectomy.

Results All cases showed minimum bleeding

during surgical dissection of fibrovascular

membrane. Two cases receiving bevacizumab

7 days before the surgery showed strong

fibrosis and adhesion of fibrovascular

membrane, resulted in some surgical

complications. The cases having intravitreal

bevacizumab for shorter time did not show

extensive fibrosis.

Conclusions The pretreatment of

bevacizumab is likely effective in the

vitrectomy for severe PDR. The appropriate

timing of vitrectomy after bevacizumab

injection should be further evaluated.
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Introduction

Proliferative diabetic retinopathy (PDR) is one

of the most prevalent but severe ocular

disorders, which is a major cause of adult

blindness.1 To date, vitrectomy is a predominant

treatment for PDR,1,2 while the risk of

complication is particularly concerned due to

the bleeding from fibrovascular membrane

(FVM).3 Bevacizumab (Avastin Genetech Inc.,

South San Francisco, California, USA) is a

humanized antivascular endothelial growth

factor (VEGF) antibody used for metastatic

colorectal cancer.4 Recent reports have

described the application of bevacizumab to

treat ocular neovascular disorders including

PDR.5–8 Adjunctive use of intravitreal

bevacizumab for severe PDR before vitrectomy

has also been reported,5,6 however, the

preferable timing from the injection to surgery

has not been determined. Here, we investigate

eight eyes of six cases of severe PDR treated

with intravitreal bevacizumab followed by

vitrectomy and evaluate a suitable timing of

pretreatment with bevacizumab.

Patients and methods

Patients with severe PDR were referred to our

institute. The details of patients’ data were

shown in Table 1. They received routine

ophthalmological examinations including

fluorescein angiography (FA). We recruited only

the patients with stage Vb or VI PDR by Scott’s

classification in this study.9 After extensive

discussion of risks and benefits of intravitreal

bevacizumab-assisted vitrectomy, each patient

signed a comprehensive consent form. An

intravitreal injection of 1.25 mg bevacizumab

was followed by planned vitrectomy after

3–30 days.10

Results

All patients showed remarkable regression of

FVM with visually absent vascular component
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in surgical procedures, which necessitated minimum

intravitreal hemostasis and achieved complete resolution

of tractional retinal detachment (TRD). An extensive

fibrosis of FVM accompanying with very strong adhesion

to the retina was found in two of three eyes, which

received intravitreal bevacizumab seven days ahead of

the surgery, whereas three eyes having shorter

administration time of bevacizumab did not show firm

adhesion of FVM to the retina. The followings are

representative cases.

Patient 1: A 64-year-old man presented with visual

disturbance in both eyes. Funduscopic examination

revealed severe FVM on the optic disc and vascular

arcades accompanied with segmental TRD in both eyes

(Figure 1). Both eyes are followed by vitrectomy after a

week of intravitreal injection of bevacizumab.

Table 1 Clinical data of participants

Patient no. Age Gender Surgical eye PDR stage Pre-BCVA Post-BCVA Bevacizumab injection
to surgery (days)

Surgical
complication

1 64 M R VI 0.6 0.7 8 No
L VI 0.6 0.4 7 Yes

2 53 M L Vb 0.03 0.08 7 No
3 59 M R Vb 0.01 0.2 5 No
4 43 M L VI o0.01 0.5 7 Yes

R VI 0.1 0.4 3 No
5 57 M L VI 0.03 0.9 3 No
6 33 M R VI 0.15 0.5 30 No

PDR, proliferative diabetic retinopathy; post-BCVA, postoperative best-corrected visual acuity during the follow-up period; pre-BCVA, preoperative best-

corrected visual acuity.

Visual acuities were determined using Landolt C chart.

Figure 1 Fundus photographs and fluorescein angiography (FA) images of Case 1. (a) Left fundus at the initial visit shows
fibrovascular membrane (FVM) surrounding the optic disc. (b) Same fundus one week after intravitreal injection of bevacizumab. The
fibrosis of FVM is progressed (arrows). (c) Severe leakage of dye is found at neovascularization on the disc and elsewhere. (d) Same
fundus shows remarkable attenuation of dye leakage at one-week postintravitreal bevacizumab.
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Fluorescein angiography taken before the day of surgery

showed a remarkable resolution of the leakage from

FVM. During the surgical procedures, the vascular

component of FVM looked retracted and little bleeding

occurred, which necessitated no intraocular hemostasis

throughout the surgery. However, extensive fibrosis was

accompanied with strong adhesion of FVM to the retina

and some retinal damages could not be avoided to

accomplish the complete removal of FVM.

Patient 4: A 43-year-old man, presented with visual

disturbance in both eyes. Funduscopic examination

revealed total retinal detachment with extensive

fibrovascular proliferations on the retina (Figure 2).

One week after the injection of bevacizumab in the left

eye and three days after the injection in the right eye,

vitrectomies were performed. Vascular components of

FVM were remarkably retracted and minimum bleeding

was found during the surgery in both eyes. Though an

additional surgery was needed in the left eye for a

recurrent TRD due to the traction of fibrotic tissues firmly

adhered to the retina, both eyes achieved complete

retinal reattachment.

Discussion

We have presented six severe PDR cases, which were

successfully treated with the combination of vitrectomy

and advanced intravitreal bevacizumab. In the

vitrectomy of severe PDR, we often encounter with

sustained bleeding that obscures surgical field and

prolongs surgical time, which results in the increase of

the risk of accidental retinal damages. Avery et al5 have

Figure 2 Fundus photographs and fluorescein angiography (FA) images of Case 4. (a) Left fundus at the initial visit shows severe
FVM accompanied with total retinal detachment. (b) Right fundus shows severe tractional retinal detachment (TRD) due to the
contraction of ring- shaped FVM. (c) Left fundus after vitrectomy adjunct to intravitreal injection of bevacizumab achieves complete
retinal reattachment. (d) Right fundus shows almost complete reattachment of the retina after the second surgery with silicone-oil
tamponade for recurrent partial TRD due to severe fibrosis of FVM (arrows).
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demonstrated the efficacy of bevacizumab for the

treatment of PDR, which remarkably attenuates the

activity of FVM at a week’s postadministration. In fact,

our cases showed minimum bleeding in surgical

excisions of FVM even after three days of administration.

It enabled the surgeons to keep good visibilities during

the vitrectomies and reduced surgical risks. However, the

excessive fibrosis of FVM may increase tissue traction as

found in age-related macular degeneration cases.11

Actually, the generation of strong adhesion between

FVM and retina was suspected in a few cases, which

were administrated for bevacizumab a week before

surgery. Since the cases received intravitreal

bevacizumab for 3 to 5 days before surgery did not show

extensive fibrosis of FVM, shorter administration period

of bevacizumab may be preferable. Further studies are

required to determine the appropriate timing of

vitrectomy after intravitreal bevacizumab injection.

In conclusion, an appropriate use of intravitreal

bevacizumab is likely effective as an adjunctive therapy

ahead to vitrectomy for severe PDR.
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