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Abstract

Background: Tractional retinal detachment (TRD), a major vision threatening complication, is one of the most common eye emer-
gencies. The most common cause of TRD is proliferative diabetic retinopathy (PDR). The aim of this study was to evaluate the effect
of simultaneous usage of bevacizumab and silicone oil injection after vitrectomy for the treatment of diabetic tractional retinal
detachment
Methods: Twenty five patients (25 eyes) with severe proliferative diabetic retinopathy were recruited into the study. All eyes un-
derwent a single intravitreal injection of bevacizumab 1.25 mg in 0.05 mL along with silicone oil injection after vitrectomy for the
management of tractional retinal detachment or vitreous hemorrhage due to severe proliferative diabetic retinopathy. Patients
were then scheduled for postoperative clinical examinations at one, three and six months. The main outcome measures were re-
gression of neovascularization, intraocular pressure, visual acuity and retinal reattachment.
Results: This study evaluated 25 eyes of 25 patients (12 men, 13 women) with a mean age of 55.68 ± 6.94 years (range 21 to 49 years).
In all eyes visual acuity improved and retinal attachment was accomplished. The mean preoperative visual acuity was 2.01 ± 0.03
Log MAR which significantly improved to 1.10 ± 0.50 Log MAR in 6th month after surgery (P < 0.000). Active neovascularization
regressed significantly (P < 0.004) and intraocular pressure was controlled in 88% of patients.
Conclusions: The findings of our study may suggest that simultaneous injection of Bevacizumab and silicone oil after vitrectomy
improve early results. We have found it to be particularly useful in diabetic eyes with tractional detachments of short duration.

Keywords: Tractional Retinal Detachment, Proliferative Diabetic Retinopathy, Neovascularization, Vascular Endothelial Growth
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1. Background

Vascular endothelial growth factor (VEGF) plays a vital
role in several ocular pathologies characterized by neovas-
cularization and increased vascular permeability (1). Dia-
betic tractional retinal detachment (TRD) is a devastating
complication associated with significant intra- and post-
operative bleeding due to multiple or thick layers of neo-
vascular proliferative tissue. Risk of vitreous hemorrhage
(VH) increases in the early postoperative period that makes
it as one of the most challenging procedures during vit-
reoretinal surgery (2). The postoperative vitreous hemor-
rhage incidence in patients undergoing pars plana vitrec-
tomy (PPV) for vitreous hemorrhage in proliferative dia-
betic retinopathy (PDR) varies from 29 to 75 % that impairs
visual recovery (3-6). Accordingly, neovascular regression
is a main concern prior to vitrectomy for PDR. Several au-
thors reported intravitreal bevacizumab (Avastin, Genen-
tech, South San Francisco, CA) injection before surgery for
the intention of regressing neovascularization (7-9). Fur-

thermore, several studies reported surgical bleeding re-
duction (10, 11). Silicone oil plays an outstanding role in the
management of complex vitreoretinal surgical procedures
(12). During silicone oil tamponade, the concentration and
release of injected drugs into the posterior segment is un-
predictable, however, Bevacizumab injection was found ef-
fective for the management of iris neovascularization as-
sociated with TRD by several authors (13). Additionally,
to the best of our knowledge, the effect of concomitant
treatment of silicone oil and bevacizumab after vitrectomy
rarely was reported in the literature (14).

We undertook this study to assess the effect of simulta-
neous usage of bevacizumab and silicone oil tamponade
after vitrectomy for the treatment of diabetic tractional
retinal detachment.

2. Methods

This prospective, interventional, non-randomized
study consisted of 25 eyes of 25 patients (12 men, 13
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women) scheduled to undergo pars plana vitrectomy plus
injection of bevacizumab and silicone oil for the manage-
ment of TRD between February 2013 and August 2013 at
Baqiyatallah Hospital, Tehran Iran. After fully explaining
the purpose and procedures of the study, all patients
were asked to sign an informed consent form before
treatment. This study was approved by the institutional
review board of the eye research center, Baqiyatallah
hospital and followed the tenets of the Declaration of
Helsinki. Inclusion criteria were PDR with documented
tractional retinal detachment; TRD involving the macula
with active neovascularization within the fibro vascu-
lar complex, vitreous hemorrhage accompanied with
rubeosis precluding pan-retinal photocoagulation (PRP)
and high risk features for developing rubeosis following
vitrectomy: Severe ischemia on previous fluorescein an-
giography and fellow eye developing rubeosis following
vitrectomy. The exclusion criteria were TRD secondary
to other eye diseases such as retinal vessel occlusion or
endophthalmitis; subjects with history of previous vit-
reoretinal surgery and previous intravitreal anti-VEGF
injection/s in the past 3 months, the presence of rheg-
matogenous retinal detachment (RRD) combined with
TRD; the presence of major intraoperative complications,
such as suprachoroidal hemorrhage and patients with
history of myocardial infarctions ,cerebrovascular acci-
dents or other major thromboembolic diseases. In all
cases, a comprehensive ophthalmic examination was
performed preoperatively including measurement of
corrected distance visual acuity (CDVA), IOP (Goldman
tonometry), slit-lamp bio microscopy, fundus evaluation,
and indirect ophthalmoscopy. Visual acuity was measured
using Snellen notation and then converted to log MAR
for statistical analysis. Further investigations such as
optical coherence tomography, B-scan and fluorescein
angiography were performed as indicated.

All subjects undergone vitreoretinal surgery including
standard three-port 20 gauge pars plana vitrectomy with
the sclerotomes placed 3.5 - 4.0 mm posterior to the lim-
bus. After removing the core vitreous, the membrane was
removed carefully by delamination and segmentation. F-
Decalin was injected exactly opposite the optical disc fol-
lowed by extensive panretinal endolaser photocoagula-
tion. Then, fluid-air exchange was done followed by 1.25 mg
(0.05 mL) bevacizumab (Avastin; Genentech, Inc., South
San Francisco, CA, USA). Finally, silicone oil was used for end
tamponade for the treatment of tractional retinal detach-
ment (TRD). Patients were required to maintain a prone
or head-down position. Postoperatively, patients were pre-
scribed betamethasone drops four times a day, and topi-
cal antibiotic (ciprofloxacin 0.3%) eye drops three times per
day for 7 days. All injections were given by a single surgeon

(A.A). Patients had to have at least 6 months of follow-up
after concurrent injection of bevacizumab and silicone oil
for inclusion in the study. Patients were then scheduled for
postoperative clinical examinations at one, three and six
months. Ophthalmic examinations included visual acuity
testing, slit lamp bio microscopy, measurement of IOP, re-
gression of retinal neovascularization, dilated fundus copy
and recording of adverse events at all visits.

2.1. Statistical Analysis

Statistical analysis were done using the IBM SPSS for
version 20 (SPSS, Chicago, IL, USA), with P-value of < 0.05
were considered as significant. Qualitative variables were
expressed using percentages, whereas quantitative data
were defined using mean ± SD. The t-test, Mann-Whitney
U-test and Chi-square test were used for inferential statis-
tics.

3. Results

Twenty five eyes of 25 patients with a mean age of
55.6 ± 8.3 years (range 42 to 74 years) were studied. Ta-
ble 1 shows the patient characteristics. The mean preop-
erative visual acuity was 2.016 ± 0.0374 Log MAR which
significantly improved to 1.4 ± 0.4 Log MAR and 1.1 ± 0.5
Log MAR (P < 0.000) at 1 and 6 month respectively after
surgery. Out of 16 eyes with neovascularization, in 14 cases
the iris neovascularization (INV) completely disappeared
clinically within 7 days, starting almost 72 hours after in-
jection that was statistically significant (P = 0.004). The
mean IOP before injections was 19.04 mm Hg (range 9 - 53),
while in 22 cases (88%), the IOP decreased within 72 hours
and returned to levels of 18.3 mm Hg within 7 days that was
significant (0.003). In three patient, intraocular pressure
was not controlled post operatively even with timolol but
successfully was controlled after silicon oil removal. No in-
flammation or other complications were observed. Vitre-
ous hemorrhage cleared within 2 weeks after the operation
in all eyes (See Table 2).

4. Discussion

Antiangiogenic agent’s administration during dia-
betic vitrectomies has been shown to decrease postopera-
tive bleeding in the course of regression of neovasculariza-
tion in diabetic eyes (15, 16). In addition, it was found to be
a precious treatment choice in the eyes in which neovas-
cularization was not stopped by panretinal photocoagula-
tion (15-17). However, little studies reported fibrosis and ad-
hesion of the fibro vascular membrane in patients received
bevacizumab before surgery (11).
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Table 1. Characteristic of Participants (n = 25)a

Variables N.

Number of eyes

OD 11 (44)

OS 14 (56)

Sex

Male 12 (48)

Female 13 (52)

Age

Mean (SD) 55.68 (8.3)

Range 42 - 74

Follow-up duration,mo

Mean (SD) 7.2 (1.75)

aValues are expressed as mean N. (%) unless otherwise indicated.

Table 2. Comparison Between Preoperative and Postoperative Outcomesa

Variables Preoperative Early (≤ 4weeks)
Postoperative

P Value

BCVA, Log
MARb

2.01 ±
0.03

1.4 ± 0.4 0.001

VHc 25 (100) 0 0.001

INVc 16 (64) 2 (8) 0.004.

IOP
(mmHg)b

19.04
±9.19

18.3 ± 4.7 0.003

Abbreviations: BCVA, Best Corrected Visual Acuity; INV, iris neovascularization;
IOP, Intra Ocular Pressure; SD, Standard Deviation; VH, Vitreous Hemorrhage.
aSignificances are based on Paired T-Test / Wilcoxon signed-rank test.
bValue are expressed as Mean ± SD.
cValue are expressed as N. (%).

The aim of this study was to assess the effect of simulta-
neous usage of bevacizumab and silicone oil injection after
vitrectomy on regression of neovascularization, intraocu-
lar pressure, visual acuity and retinal reattachment in pa-
tients with diabetic tractional retinal detachment. Our
study included patients with PDR and TRD. All eyes had pre-
operative vitreous hemorrhage (VH). After the combined
treatment with bevacizumab and silicone oil injection, the
VH and rebleeding was cleared completely.

Several authors demonstrated 13 to 25% of vitre-
ous hemorrhage following preoperative intravitreal beva-
cizumab (18, 19). While, in our study no vitreous hemor-
rhage was detected postoperatively. The precise mecha-
nism of early postoperative VH cutback and intraoperative
bleeding following IVB injection in our series is not clear,
however, a new vessel constriction secondary to attenua-
tion of the caliber of the normal retinal vessels (20), reduc-

tion of intraocular vascular endothelial growth factor (21)
and lessening of the retinal circulation were demonstrated
after IVB injection (22, 23) that may explain our finding.

On the other hand, previous reports demonstrated
a rapid resolution of retinal and disc neovascularization
soon after IVB injection (17, 24, 25) that may support our
suggestion regarding intraoperative injection of avastin
for decreasing postoperative VH as well.

Moreover, Yang et al. (2007) in a randomized prospec-
tive study, reported early postoperative VH prevention sec-
ondary to 10% C3F8 due to mechanical tamponade on the
fragile vessels during a 2 - 3 weeks period. We used beva-
cizumab and silicone oil injection simultaneously after vit-
rectomy. Silicone oil as an intraocular tamponade in the
pars plana vitrectomy has a number of advantages over gas
tamponade. Unlike gas tamponades, silicone oil is not ab-
sorbed so the injected volume never decreases. This allows
prolonged tamponade and improved tamponade of infe-
rior retinal breaks without positioning. On the other side,
silicone oil in our study was injected after vitrectomy and
IVB injection. We think that entrapment of IVB after sili-
cone oil injection along with mechanical tamponade was
provided on the fragile vessels during operation by sili-
cone oil may prolong inhibitory effect of bevacizumab on
fibro vascular activity and beneficial antiangiogenic effect
and explained better result in our study in comparison to
previous studies.

Also, a better visual recovery was shown postopera-
tively in our study. Our results is in accordance to Ran-
domized clinical trial study by Ahmadieh et al. (18) demon-
strated the efficacy of intravitreal bevacizumab in reduc-
ing the overall rate of early post vitrectomy. However, the
number of cases was limited in study of Ahmadieh et al,
but in our study the sample size was much higher to draw
a nearly definite conclusion regarding safety of the proce-
dure. We believe that decrease in injury to retinal tissue/s
during surgery and decrease in extent of hemorrhage af-
ter surgery in bevacizumab treated cases may explain our
finding.

Furthermore, no cases of uveitis, hypertension, en-
dophthalmitis, and ocular toxicity and/ or thromboem-
bolic events after injection in any of our patients were iden-
tified. We have found it to be particularly useful in diabetic
eyes with traction detachments.

Despite the some strengths of our study: standardized
surgical technique (one center, consistent equipment with
similar technique and consistent primary surgeon) and
the reliable sample size, our study does have some poten-
tial limitations including the non-randomized nature of
this study, the lack of a control group, the lack of classifi-
cation of patients based on severity of fibro vascular prolif-
eration and the relatively short mean postoperative follow-
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up time. However, the results in our study shows that intra-
operative intravitreal avastin accompanied with silicone
oil is associated with good results and no added complica-
tions and is a valuable addition to surgery in the manage-
ment of proliferative diabetic retinopathy.

In conclusion, our results may propose that simulta-
neous bevacizumab and silicone oil injection after vitrec-
tomy are bonus useful choices for management of patients
with TRD. Also, our finding shows inspiring results and ap-
pears to be a minimally invasive procedure with no evi-
dence of complications for our described technique. How-
ever, to certify our findings on the course of the disease
further follow-up and comparative studies should be per-
formed in patients with diabetic tractional retinal detach-
ment.

4.1. Summary

4.1.1. What Was Known Before

Diabetic tractional retinal detachment is associated
with severe visual loss. Surgical technique improvement
made amazingly improvement in diabetic vitrectomy

4.1.2. What This Study Adds

Bevacizumab injection at the end of vitreoretinal
surgery concomitant with silicone oil injection for prolif-
erative vitreoretinopathy may remarkably further the out-
come of vitrectomy surgery and prevent development of
subsequent proliferative vitreoretinopathy.

Footnotes
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