
was 45 years (range, 21-85 years). Surgical time had 
a mean of 55 min (Range, 25-85 min). Mean follow up 
of this group of patients was 24 mo (range, 12-32 mo). 
Main outcome measures included best-corrected visual 
acuity (BCVA), retinal reattachment, and complications.

RESULTS: Anatomic success occurred in 100% (114/­114) 
of eyes. Significant visual improvement [≥ 2 Early 
Treatment Diabetic Retinopathy Study (ETDRS) lines] 
was obtained in 69.2% (79/114), in 26 eyes (22.8%) 
BCVA remained stable, and in 8 eyes (7%) BCVA de-
creased (≥ 2 ETDRS lines). Final BCVA was 20/50 or 
better in 24% of eyes, between 20/60 and 20/400 in 
46% of eyes, and worse than 20/400 in 30% of eyes. 
Complications included cataract in 32 (28%) eyes, iat-
rogenic retinal breaks in 9 (7.8%) eyes, vitreous hem-
orrhage requiring another procedure in 7 (6.1%) eyes, 
and phthisis bulbi in 1 (0.9%) eye.

CONCLUSION: This study demonstrates the usefulne
ss of using preoperative intravitreal bevacizumab and 
EBPD during small-gauge vitreoretinal surgery in eyes 
with TRD in PDR.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: En bloc  perfluorodissection and preoperative 
intravitreal bevacizumab use for small-gauge vitrec-
tomy in patients with proliferative diabetic retinopathy 
and tractional retinal detachment are very useful, the 
combination reduces complications and operative time. 
En bloc  perfluorodissection and preoperative intravit-
real bevacizumab use seems to have many advantages 
including that the retina remains stable during vitrec-
tomy, better visibility of the ocular structures in the 
vitreous cavity, immediate reattachment of the retina, 
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Abstract
AIM: To describe the en bloc perfluorodissection 
(EBPD) technique and to demonstrate the applicability 
of using preoperative intravitreal bevacizumab during 
small-gauge vitreoretinal surgery (23-gauge transcon-
junctival sutureless vitrectomy) in eyes with advanced 
proliferative diabetic retinopathy (PDR) with tractional 
retinal detachment (TRD).

METHODS: This is a prospective, interventional case 
series. Participants included 114 (eyes) with advanced 
proliferative diabetic retinopathy and TRD. EBPD was 
performed in 114 eyes (consecutive patients) during 
23-gauge vitrectomy with the utilization of preoperative 
bevacizumab (1.25 mg/0.05 mL). Patients mean age 
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bleeding control, subretinal fluid reabsorbsion and 
drainage, bleeding sites’ tamponade, and easier dissec-
tion of epiretinal tissues.

Arevalo JF, Serrano MA, Arias JD. Perfluorocarbon in vitreoreti-
nal surgery and preoperative bevacizumab in diabetic tractional 
retinal detachment. World J Diabetes 2014; 5(5): 724-729  Avail-
able from: URL: http://www.wjgnet.com/1948-9358/full/v5/
i5/724.htm  DOI: http://dx.doi.org/10.4239/wjd.v5.i5.724

INTRODUCTION
Pars plana vitrectomy is a successful surgical technique 
for the complications of  proliferative diabetic retinopathy 
(PDR)[1,2]. It is usually necessary within one year in up to 
10% of  patients presenting with PDR[3]. The commonest 
indication for surgery is non-clearing vitreous hemor-
rhage. Unfortunately[1,2], postoperative vitreous hemor-
rhage is a significant complication occurring in about 
20% to 30% of  cases[4-10].

Some advances in surgical techniques and instrumen-
tation, such as; en bloc dissection, delamination, segmen-
tation, and bimanual surgical techniques, have allowed 
better results in the treatment of  severe PDR[11-13]. Vis-
codissection, described by Stenkula and Tornquist[12], and 
the use of  perfluorocarbon liquids (PFCL), introduced as 
a surgical adjuvant in vitrectomy in 1987 by Chang et al[14], 

facilitate removal of  epiretinal membranes, the manage-
ment of  proliferative vitreoretinopathy (PVR) with retinal 
detachment, tractional retinal detachments in diabetics, 
and control of  intraoperative hemorrhage.

Quiroz-Mercado et al[15,16] published a technique called 
perfluorocarbon-perfused vitrectomy (PCPV). In their 
technique, PFCL is used in the infusion in a continuous 
way during vitrectomy. In selected cases PFCL may offer 
several advantages over saline solution, because of  their 
properties including gravitational forces, immiscibility 
with fluids, and ability to transport oxygen[15,16]. Regard-
less of  PFCL’s advantages, the use of  PCPV has not 
extended worldwide. In addition, PCPV utilizes a consid-
erable amount of  PFCL, and membranes may be pushed 
against the retina during PCPV.

We have previously described “En bloc perfluorodis-
section” (EBPD), which combines the advantages of  
viscodissection and PCPV. EBPD helps the surgeon 
during removal of  membranes over the retina and to cre-
ate a posterior vitreous detachment by injecting PFCL 
between the retina and the posterior hyaloid separating 
tissues over the retina[17,18]. In addition, identification 
and removal of  all posterior vitreoretinal traction is very 
important. Furthermore, vitreoschisis can also occur in 
patients with PDR, it is important to identify this feature 
and to perform dissection in the true vitreoretinal plane, 
to avoid recurrent traction and postoperative bleeding 
from retinal neovascularization[19].

Postoperative vitreous cavity hemorrhage is a signifi-
cant complication following vitrectomy for the treatment 

of  PDR. It has two main forms, “early” when hemor-
rhage (bleeding) is present in the first few postoperative 
days and “late”, when hemorrhage occurs a number of  
months after surgery. The presence of  postoperative 
vitreous hemorrhage delays visual recovery can lead to 
elevated pressure within the eye and can make further 
treatment for diabetic retinopathy difficult. Revision 
surgery is required in 10% of  patients, which has signifi-
cant implications for resources, time and cost. The use 
of  anti-vascular endothelial growth factor (anti-VEGF) 
before surgery (preoperatively) has been proposed as an 
intervention to reduce the incidence of  postoperative vit-
reous hemorrhage[20]. 

Recently, it has been reported that intravitreal beva-
cizumab in patients with vitreous hemorrhage and PDR 
resulted in regression of  retinal neovascularization and 
resolution of  vitreous hemorrhage[21]. Chen et al[22] and 
Avery et al[23], have reported that preoperative intravitreal 
bevacizumab (Avastin®, Genentech Inc., San Francisco, 
CA) reduce the risk of  bleeding during vitrectomy facili-
tating the removal of  fibrovascular tissues.

The aim of  this article is to describe the surgical tech-
nique and demonstrate the usefulness of  combining en 
bloc perfluorodissection and preoperative intravitreal be-
vacizumab use for membrane peeling in tractional retinal 
detachment in advanced diabetic retinopathy with small-
gauge vitreoretinal surgery (23-gauge transconjunctival 
sutureless vitrectomy).

MATERIALS AND METHODS
This is a prospective, interventional case series. One hun-
dred fourteen (eyes) with tractional retinal detachment 
(TRD) in PDR participated. The authors performed 
EBPD in 114 eyes (consecutive patients) during 23-gauge 
transconjunctival sutureless vitrectomy for tractional 
retinal detachment in severe PDR with the utilization of  
preoperative bevacizumab (1.25 mg/0.05 mL). Main out-
come measures were best-corrected visual acuity (BCVA), 
retinal status, and complications. This study has been 
performed in accordance with the ethical standards laid 
down in the 1964 declaration of  Helsinki and it was ap-
proved by the Institution’s Ethics Committee. 

An aliquot of  commercially available bevacizumab 
was prepared for each patient and placed in a tuberculin 
syringe using aseptic techniques. Four days before vitrec-
tomy, after preparation of  the eye using 5% povidone/
iodine, an eyelid speculum was used to open the eyelids, 
and the injection of  1.25 mg (0.05 mL) of  bevacizumab 
was performed 4 mm posterior to the limbus, through 
the superotemporal or inferotemporal pars plana with a 
30-gauge needle under topical anesthesia. After the injec-
tion, retinal artery perfusion was checked with the indi-
rect ophthalmoscope. In none of  our cases an anterior 
chamber paracenthesis was necessary. No topical antibi-
otics were administered preoperatively.

A 23-gauge transconjunctival sutureless vitrectomy 
was performed in all cases. A core vitrectomy is done first 
to clear any vitreous hemorrhage present. A hole is then 
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made in the mid-peripheral posterior hyaloid (Figures 1A 
and 2A) to inject the perfluorocarbon liquid (PFCL) [Per-

fluorooctane (C8F18)] and mechanically detach the poste-
rior hyaloid from the retina (Figures 1B, 1C and 2B). We 
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Figure 1  Artist's representation of surgical technique. A: An opening is made with the vitrector in the mid-periphery of the posterior hyaloid; B and C: Perfluorocar-
bon liquid (PFCL) is injected to separate the posterior hyaloid from the retina. A dual bore cannula (for 23-gauge cases) attached to a 5 cc syringe filled with PFCL is 
used to separate membranes and posterior hyaloid from the underlying retina; D: Once all the tissues have been separated from the retina, vitrectomy can be contin-
ued up to the periphery; E: Endolaser is applied under PFCL; F: An air-fluid and an air-gas (C3F8) exchange exchange are performed to end the case.

Figure 2  En bloc perfluorodissection performed in a case of tractional retinal detachment in proliferative diabetic retinopathy. A: An opening is made with 
the vitrector in the mid-periphery of the posterior hyaloid; B: Perfluorocarbon liquid (PFCL) is injected to separate the posterior hyaloid from the retina (arrows). A dual 
bore cannula (for 23-gauge cases) attached to a 5 cc syringe filled with PFCL is used to separate membranes and posterior hyaloid from the underlying retina; C: 
Once all the tissues have been separated from the retina, vitrectomy can be continued up to the periphery; D: Endolaser is applied under PFCL (shown). An air-fluid 
and an air-gas (C3F8) exchange are performed to end the case (not shown).
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tomy in eyes with TRD in PDR and preoperative use of  
intravitreal bevacizumab, we can obtained an anatomic 
(100%) and functional success (69.2%). Other benefits 
of  this technique include that the retina remains stable 
during vitrectomy, less blood in the vitreous cavity, rapid 
retinal reattachment, better visualization of  vitreous and 
intraocular structures, blood confinement, and easier dis-
section of  epiretinal membranes.

In our study, the authors have not seen any difficul-
ties with the technique. However, in one case PFCL was 
injected within a vitreous schisis. After a short amount of  
instillation (1 mL) that situation was apparent, and PFCL 
was aspirated and a new hole in the posterior hyaloid was 
made at another location making sure that the proper 
plane was found between the posterior hyaloid and the 
retina this time. No complications rose from this event. 
In addition, there were 2 eyes (1.7%) with subretinal PCL 
that were solved with a peripheral retinotomy, aspiration 
with an extrusion cannulae, and the injection of  addition-
al PCL in the posterior pole. In our study the prevalence 
of  postoperative vitreous hemorrhage was lower (6.1%) 
than that reported in other studies (20% to 30%)[4-10] 
which can be explained by the use of  intravitreal bevaci-
zumab 4 d preoperatively.

Surgeons with extensive experience can manage com-
plex retinal detachments in patients with TRD using ei-
ther viscodissection or conventional techniques with pick 
and scissors. Thus, surgeons should deal with these cases 
selectively according to their level of  experience. An ideal 
case for EBPD might be one in which there is a TRD 
with no tears, with limited posterior vitreous detachment, 
and relatively loose attachment of  the posterior hyaloid 
to the retina. We use a combination of  several techniques 
in our cases including EBPFD, and the use of  picks and 
forceps with bimanual surgery. Currently, the use of  
small-gauge vitreoretinal surgery (23-gauge transconjunc-
tival sutureless vitrectomy) and preoperative intravitreal 
bevacizumab for TRD in diabetics have improved our 
surgical time and results.

In the future, MIVS with 23-gauge transconjunctival 
sutureless vitrectomy techniques will be increasingly per-
formed in diabetic patients due to the increased incidence 
of  diabetes and its complications. In the coming years we 
will use techniques that are less invasive in vitreoretinal 
surgery such as 25+, and 27-gauge. We will have available 
other anti-VEGF antibodies capable of  blocking all types 
of  VEGF isoforms before and after surgery, reducing in-
traoperative bleeding, and postoperative inflammation. It 
is likely that the use of  preoperative agents that promote 
the detachment of  the posterior hyaloid and facilitate 
the removal of  membranes will become routine. They 
will facilitate surgery of  complex cases such as PDR 
cases. Optical coherence tomography equipment will be 
available in the operating room and that will facilitate in-
traoperative tissue differentiation, and help us get better 
functional results. The advent of  new lasers will permit 
us faster retinal photocoagulation, and will minimize col-
lateral damage of  the retina.

use a 23-gauge Dual Bore cannula (Dual Bore cannula 0.6 
mm, MedOne, Sarasota, FL) attached to a 5 cc syringe 
filled with PFCL to separate the posterior hyaloid and 
membranes from the retina. After all the membranes and 
posterior hyaloid have been separated from the retina, 
vitrectomy is completed up to the periphery (Figures 1D 
and 2C), endolaser is applied (Figures 1E and 2D), an air-
fluid and air-gas [Perfluoropropane (C3F8), Escalon Medi-
cal Corporation, New Berlin, WI] exchange is performed 
to finish the case (Figure 1F).

Non-illuminated instrumentation was usually used 
in our cases[7] combined with a non-contact wide-angle 
viewing system (BIOM, Oculus, Wetzlar, Germany). An 
illuminated cannula was utilized (25ga, Awh chandelier, 
Synergetics Inc., O’Fallon, MO) in some cases for biman-
ual surgery.

RESULTS
Patients were prospectively enrolled from January 2006 
to January 2010 at Clinica Oftalmologica Centro Caracas 
in Caracas, Venezuela. Inclusion criteria included patients 
with TRD in advanced PDR and macular involvement or 
impending macular involvement with or without vitreous 
hemorrhage. EBPD was performed in 114 consecutive 
eyes (patients) during small-gauge vitrectomy for severe 
PDR with TRD. The mean age of  the patients was 45 
years (range, 21-85 years). Surgical time had a mean of  55 
min (Range, 25-85 min). Mean follow up of  our patients 
was 24 mo (range: 12-32 mo). 

Each patient underwent BCVA measurement with 
ETDRS. Patients were followed postoperatively on day 1, 
at one week, at three weeks, at 7 wk, and every 3 mo with 
complete eye examination at each visit, including BCVA, 
anterior segment examination, IOP determination, and 
fundus biomicroscopy. Patients were included only with 
a minimum 12 mo of  follow-up. An increase or decrease 
in BCVA was considered to have occurred if  there was a 
change of  two or more Early Treatment Diabetic Reti-
nopathy Study (ETDRS) lines. Main outcome measures 
were changes in BCVA, and retinal reattachment.

En bloc perfluorodissection was performed using a 
mean volume of  PFCL of  4 mL (range: 3 to 8 mL). No 
patients in our series have shown ocular hypertension 
or inflammation. Anatomic success occurred in 100% 
(114/114) of  eyes. Significant visual improvement (≥ 
2 ETDRS lines) was seen in 69.2% (79/114), in 26 eyes 
(22.8%) BCVA remained stable, and in 8 eyes (7%) BCVA 
decreased (≥ 2 ETDRS lines). Final BCVA was 20/50 or 
better in 24%, between 20/60 and 20/400 in 46%, and 
worse than 20/400 in 30%. Complications included cata-
ract in 32 (28%) eyes, iatrogenic retinal breaks in 9 (7.8%) 
eyes, vitreous hemorrhage requiring another procedure in 
7 (6.1%) eyes, and phthisis bulbi in 1 (0.9%) eye.

DISCUSSION
In selected cases en bloc perfluorodissection during vitrec-
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In summary, EBPD and preoperative intravitreal beva-
cizumab use for vitrectomy in eyes with TRD in PDR it is 
very useful. En bloc perfluorodissection and preoperative 
intravitreal bevacizumab use seems to have many advan-
tages including that the retina remains stable during vitrec-
tomy, better visibility of  intraocular structures, immediate 
reattachment of  the retina, bleeding control, reabsorbsion 
and drainage of  subretinal fluid, bleeding sites’ tampon-
ade, and easier dissection of  epiretinal tissues.
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