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ABSTRACT 

Introduction Many studies have reported the efficacy of Anti-VEGF injections as a 

preoperative adjunct before vitrectomy to prevent recurrent vitreous hemorrhage but efficacy 

of anti-VEGF injections at the end of vitrectomy has rarely been discussed before. 

Purpose to observe the effect of Bevacizumab injection at the end of pars plana vitrectomy in 

patient with diabetic vitreous hemorrhage 

Methods Total 12 patients who underwent pars plana vitrectomy in Cicendo Eye Hospital 

from Januari-February 2019 were included. Six patients in Group 1 received pars plana 

vitrectomy and intravitreal injection of bevacizumab. Six patients in Group 2 received only 

pars plana vitrectomy. Vitreous hemorrhage grading and visual acuity was observed before, 

after 1 day,1 week, 1 month, and 3 months. 

Results  After 1 day, 100% patients in both group  (n=12) were experience rebleeding. 

Compared with Group 1, more patients in group 2 experienced rebleeding after 1 week 

(83.33%  vs 100%), after 1 month (50% vs 100%), and after 3 months (50% vs 66.67%). 

Difference of visual acuity after 1 month was better in Group 1 (1 ± 1.2 vs 0.5 ± 0.8) but the 

result quite similar after 3 months (1.5 ± 0.8 vs 1.5 ± 0.9) 

Conclusion Intravitreal bevacizumab seems to have beneficial effect on the rate of 

postoperative vitreous hemorrhage in eyes with diabetic vitreous hemorrhage when injected 

at the end of vitrectomy 

Keyword diabetes vitreous hemorrhage, postoperative vitreous hemorrhage, intravitreal  

                Bevacizumab 

 

 

INTRODUCTION 

     Diabetic retinopathy is the leading 

cause of severe vision loss in adults. 

Nonclearing vireous hemorrhage is a 

common complications associated 

with diabetic retinopathy. Therapy for 

dibaetic vitreous hemorrhage consists 

of observation and pars plana 

vitrectomy. Postoperative vitreous 

hemorrhage occurs frequently in 

diabetic patients who undergo pars 

plana vitrectomy to address diabetic 

vitreous hemorrhage. The incidence of 

post operative vitreous hemorrhage 

after pars plana vitrectomy for 

proliferative diabetic retinopathy 

ranges from 29 to 75%.1–3 

     Previous studies had revealed that 

significant risk factor for the 

occurrence of post operative diabetic 

vitreous hemorrhage are high 

intraocular VEGF levels detected at 

the time of pars plana vitrectomy in 

patients with proliferative diabetic 
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retinopathy. Vascular endothelial 

growth factor is accumulating at a 

relatively increased concentration in 

the vitreous of diabetic retinopathy 

patients. Anti-VEGF injection reduce 

vascular proliferation and the 

vascularity of neovascular tissue, 

which is often the source of bleeding 

following vitrectomy.1,4,5 

     Many studies have reported the 

efficacy of Anti-VEGF injections as a 

preoperative adjunct before vitrectomy 

but efficacy of anti-VEGF injections at 

the end of vitrectomy has rarely been 

discussed before. Some study suggests 

that intravitreal injection of 

Bevacizumab is also effective in the 

prevention of postoperative diabetic 

vitreous hemorrhage. The purpose of 

this study was to observe the effect of 

Bevacizumab injection at the end of 

pars plana vitrectomy in patient with 

diabetic vitreous hemorrhage.2,6 

 

METHODS 

     This study are prospective 

observational  study of diabetic 

vitreous hemorrhage patient who 

underwent pars plana vitrectomy in 

Cicendo Eye Hospital from Januari-

February 2019. Patients were divided 

into two groups. Patient in group 1 

underwent pars plana vitrectomy with 

intravitreal Bevacizumab injection at 

the end of procedure while patient in 

group 2 was manage with only pars 

plana vitrectomy. All patients agree to 

participate after  receive information 

about off-the label use of intravitreal 

Bevacizumab, advantages, 

disadvantages, and risk factor of the 

procedure.  

    All patient with unresolved vitreus 

hemorrhage after 1 month suggested to 

do pars plana vitrectomy. Exclusion 

criteria are patients with tractional 

retinal detachment, patient with 

silicone or gas tamponade, other 

medical history other than diabetic 

vitreous hemorrhage, history of 

previous injection of intravitreal 

Bevacizumab, uncontrolled 

hypertension, patient with 

coagulopathy, anti platelet  and anti-

aggregation drugs usage, and patient 

who did not come to follow up. 

Vitrectomy was done by one of 5 

vitreo-retinal consultant in Cicendo 

Eye Hospital Bandung or by 

vitreoretinal fellow under supervision 

of consultant.  

    All patients underwent examination 

of visual acuity  with snellen chart and 

then converted to logMAR, anterior 

and posterior segment, and intra ocular 

pressure with non contact tonometry 

before and after vitrectomy. Follow up 

was done after 1 day, 1 week, 1 month, 

and 3 months. Difference of visual 

acuity was the difference between 

visual acuity on given day and before 

surgery. Vitreous hemorrhage was 

classified into 5 grade. Grade 0 is no 

vitreous hemorrhage. Grade 1 is mild 

vitreous hemorrhage with visible 

fundus details, but difficult to evaluate 

the retinal nerve fiber layer or small 

vessels. Grade 2 is moderate vitreous 

hemorrhage with visible optic disc and 

large vessels. Grade 3 is severe 

vitreous hemorrhage with faint fundus 

reflex, only optic disc visible. Grade 4 

is very severe vitreous hemorrhage 

with no fundus reflex and no view of 

the fundus. Early postoperative 
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vitreous hemorrhage was defined as 

vitreous hemorrhage occurring within 

1 month after the surgery and late 

postoperative vitreous hemorrhage was 

defined as vitreous hemorrhage 

occurring after 1 month of surgery.6 

     Vitrectomy procedure was done 

under monitored anesthesia care and 

retrobulbar block. All pars plana 

vitrectomy were carried out by using a 

23-gauge 3-port system. 

Triamcinolone acetonide was used to 

aid visualization of posterior cortical 

vitreous during pars plana vitrectomy. 

Hemostasis was done by increasing 

intraocular pressure, endodiathermy, 

or laser photocoagulation. Panretinal 

laser photocoagulation was done using 

endolaser probe to peripher retina. At 

the end of procedure, retinal surface 

was checked for break or active 

bleeding using visualization system 

from BIOM (Oculus, Inc.) or 

RESIGHT (Carl Zeiss Meditec). 

Intraocular pressure was adjusted to 

20mmHg at the end of vitrectomy and 

sclerotomy site was sutured if leakage 

occured. Bevacizumab 1.25 mg/0.05 

ml was injected using 30-G needle at 

superotemporal or inferotemporal pars 

plana at the end of vitrectomy 

procedure.  

 

RESULTS 

     Twelve patients were included in 

this study. Six patients receive 

intravitreal injection of Bevacizumab 

at the end of vitrectomy and six 

patients included in control group 

received only pars plana vitrectomy. 

Tabel 1 showed characteristics of 

patients that was included in this 

study.  

 
Tabel 1 Characteristics of the patients 
Characteristics Group 1  

mean ± SD 

or n (%) 

Group 2 

mean ± SD 

or n (%) 

Age 54 ± 4.56 54.83 ± 6.73 

Sex   

     Male 5 (83.33) 2 (33.33) 

     Female 1(16.67) 4 (66.67) 

Diabetes 

duration 

7.83 ± 0.40 11.83 ± 7.68 

Hypertension 4 (66.67) 5 (83.33) 

HbA1C 8.87 ± 1.02 8.72 ± 2.37 

Bleeding Time 1.83 ± 0.41 1.75 ± 0.41 

Clotting Time 6.33 ± 1.03 6.25 ± 0.42 

Creatinine 2.08 ± 1.48 2.22 ± 2.27 

Lens status    

    Phakic 5 (83.33) 6 (100) 

    Pseudophakic 1 (16.67) 0 

Operation time 

(minutes) 

25.5 ± 8.73 25.67 ± 9.97 

Laser PRP 

before 

procedure 

1 (16.67) 5 (83.3) 

PRP Pan Retinal Photocoagulation 

 

     Graphic 1 showed vitreous 

hemorrhage grading. After 1 day, 

100% patients in both groups (n=12) 

were experience post operative 

vitreous hemorrhage. After 1 week, 

83.33% patients in Group 1 (n=5) 

experience post opera and vitreous 

hemorrhage was resolve in 16.3% 

patient (n=1). After 1 month, 

rebleeding in Group 1 decrease to 50% 

(n=3). After 3 months, 50% patients in 

Group 1 still experienced rebleeding. 

Rebleeding still ocurred on 100% 

patients in Group 2 (n=6) until 1 

month after surgery. Compared with 

Group 1, more patients in group 2 

experienced rebleeding after 1 week 

(83.33%  vs 100%), after 1 month 

(50% vs 100%), and after 3 months 

(50% vs 66.67%). 
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Graphic 1 Vitreous Hemorrhage   

                  Grading  

 

          One day after procedure, 

83.33% patients (n=5) in Group 1 were 

classified into vitreous hemorrhage 

grade 3 and 4 meanwhile only 33.33% 

patients (n=2) in Group 2 classified as 

vitreous hemorrhage grade 3 and 4. 

After 1 week, 83.33% patients (n=5) in 

both group were classified to vitreous 

hemorrhage grade 3 and 4. After 1 

month, only 50% patients (n=3) from 

Group 1 were classified to vitreous 

hemorrhage grade 3 and 4 compared 

with 66.67% patients (n=4) in Group 

2. After 3 months, 50% patients (n=3) 

in Group 1 still classified to vitreous 

hemorrhage grade 3 and 4 compared 

with 33.33% patients (n=2) in Group 

2. Three patients (50%) in Group 1 

were classified to vitreous hemorrhage 

grade 0 after 3 months. One patient 

(16.67%) in group 2 were classified to 

vitreous hemorrhage grade 1, one 

patient (16.67%) to vitreous 

hemorrhage grade 2, and 3 patients 

(33.33%) to vitreous hemorrhage 

grade 0 after 3 months of procedure.  

 
Tabel 2 Comparison of Visual Acuity  
Visual 

Acuity 

(logMAR) 

Group 1 

mean ± SD 

Group 2 

mean ± SD 

Before  2.8 ± 0.4 2.8 ± 0.4 

After   

H1 2.7 ± 0.5 2.8 ± 0.4 

H7 2.4 ± 0.9 2.6 ± 0.7 

H30 1.8 ± 1.3 2.7 ± 0.5 

H90 1.3 ± 0.8 1.4 ± 0.7 

Difference 30 1 ± 1.2 0.5 ± 0.8 

Difference 90 1.5 ± 0.8 1.5 ± 0.9 

 

  Visual acuity of both group showed 

in Tabel 2. Visual acuity before 

procedure were not different between 

two groups. Mean visual acuity were 

better in Group 1. After 1 month, the 

difference were bigger in Group 1 but 

after 3 months the difference quite 

similar between 2 group. No patients 

experienced post operative 

complications such as choroidal 

detachment, severe anterior segment 

inflammation, or endophtalmitis 

during 3 months of follow up.     

 

DISCUSSION 

     Early recurrent vitreous 

hemorrhage occured before four weeks 

and late recurrent hemorrhage 

occurred after 4 weeks.  Although the 

exact source is not clear, early 

recurrent vitreous hemorrhage may be 

caused by the dissolution of blood 

clots trapped in the remaining antero-

peripheral vitreous gel, by the 

remnants of fibrovascular tissue and 

by reactivation of retinal sites that bled 

intraoperatively. Late vitreous 

hemorrhage may be caused by anterior 

0 25 50 75 100
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before II

H1 I
H1 II

H7 I
H7 II

H30 I
H30 II

H90 I
H90 II

grade 4 grade 3 grade 2

grade 1 grade 0
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hyaloidal fibrovascular proliferation or 

neovascularization originating from 

the sclerotomy sites.2,3,6 

     The results of this study showed 

that postoperative recurrent VH 

incidence on day 1 is 100% in both 

group. Novak et al. reported the 

incidence of recurrent vitreous 

bleeding postoperatively by 63% on 

the first day, whereas Lee and Yu 

incidence report was 45.2%. Other 

studies reported recurrent vitreous 

hemorrhage was 47.1% on 

intraoperative IVB group and 39.5% at 

control group. Other studies showed a 

smaller incidence of recurrent vitreous 

hemorrhage compared to this study. 

High numbers of postoperative 

recurrent VH incidence on day 1 might 

occured because of the vitreous base 

were not totally cleared up, thus 

allowing blood residue dispersed into 

intraocular fluid and reactivation 

bleeding at retinal neovascularization 

complex.1,7,8 

     After 1 month, recurrent vitreous 

hemorrhage in this study was 50% in 

the Group 1 compared with 100%  in 

control group.  After 3 months, 

recurrent vitreous hemorrhage in group 

1 was 50% compared with 66.67% in 

group 2. Based on previous study 

reports, the incidence of VH recurred 

postoperative in the first 6 months is 

57.9%-78.1%. Postoperative VH 

incidence in this study quite similar to 

previous studies. Study reported by 

Park et al. showed that late 

postoperative VH after 1 month did 

not differ between group that receive 

intravitreal bevacizumab and control 

group. The reason there was no 

significant difference between the two 

groups was probably due to the 

relatively short half-life of 

bevacizumab  specifically in the 

vitrectomized eye. The half-life of 

bevacizumab is 4.32 days  in the 

nonvitrectomized eye, which would be 

shorter in the vitrectomized eye.2,7,9  

     The exact mechanism by which 

IVB reduces the incidence of early 

postoperative VH is unclear. VEGF 

significantly decreases after IVB and 

rapid resolution of retinal and disc 

neovascularization is observed shortly 

after IVB. One possible mechanism is 

that this regression of 

neovascularization improves the 

integrity of retinal blood vessels and 

hence reduces the risk of postoperative 

bleeding. from the fragile retinal 

vessels. Bevacizumab has proven 

capability to causes neovascularization 

regression on retina within 48 hours 

after injection. Blockage of VEGF by 

bevacizumab would be expected to 

give rise to a transient vasoconstriction 

which clinically might mimic vascular 

regression. However, the effect this 

vasoconstriction can disappear 

spontaneously.2,10–12 

     Study by Romano et al. showed that 

intraoperative IVB could delay active 

bleeding from neovascularization, but 

not effective in prevent recurrence 

vitreous bleeding at eyes that undergo 

vitrectomy for diabetic vitreous 

bleeding. Another study reported that 

intraoperative intravitreal bevacizumab 

does not provide a preventive effect 

against recurrent VH or  beneficial 

effect in visual rehabilitation 

postoperatively. Conversely, Ahn et al. 

and Cheema et al. reported that 

intravitreal bevacizumab injected at 
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the end of vitrectomy it is effective in 

reducing the incidence of recurrent 

vitreous bleeding postoperatively. Park 

et al reported that the rate of early 

postoperative vitreous hemorrhage was 

significantly lower in the IVB group 

compared with control group. No 

significant difference was found in the 

occurrence of the late vitreous 

hemorrhage and the reoperation rate 

was similar between the 2 groups.2,6,13–

15 

     Visual acuity in both group were 

improved after procedure. After 1 

month of follow up, patients in Group 

1 gained better visual acuity than 

patients in Group 2 (difference 1 ± 1.2 

vs 0.5 ± 0.8). After 3 months, the 

difference of visual acuity was quite 

similar between these two groups (1.5 

± 0.8 vs 1.5 ± 0.9). Park et al reported 

that BCVA of the IVB and control 

groups at postoperative months 1, 3, 6, 

9, and 12 significantly improved from 

the preoperative BCVA but BCVA did 

not differ between the two groups 

preoperatively and at 1, 3, 6, 9, and 12 

months postoperatively. The 

improvement of BCVA could be due 

to the progressive resolution of 

macular edema by the vitrectomy 

rather than by the bevacizumab. Study 

conducted by Ahn et al also showed 

similar result.2,6 

     Things that must be considered in 

interpretation of visual acuity changes 

in this study was no analysis of lens 

status changes within 3 months of 

follow up, visual acuity measured 

without correction, and no analysis of 

diabetic macular edema which 

constitutes important factors in visual 

acuity changes. It was possible that 

visual acuity difference is bigger in 

Group 1 after 1 month of follow up 

due to effects of bevacizumab to 

decrease diabetic macular edema.  

     Based on this study and previous 

studies, the effects of intraoperative 

use of bevacizumab as additional 

therapy in the prevention of recurrent 

postoperative vitreous bleeding are 

still become controversy. Limitation of 

this study was small sample size, 

imperfect randomization, short follow 

up time, and measurement of visual 

acuity using snellen chart that 

converted into logMAR. Another 

study with larger sample size should 

be done to evaluate the effect of 

intravitreal Bevacizumab injection in 

the prevention of recurrent vitreous 

hemorrhage after vitrectomy for 

diabetes vitreous hemorrhage.  
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