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ABSTRACT

Outcomes were investigated in 8 eyes of 6 patients who had proliferative diabetic retinopathy
with an active fibrovascular membrane and in whom 23-gauge microincision vitrectomy surgery
was performed after intravitreal administration of 1.25 mg of bevacizumab 3 or 5 days before
surgery. The efficacy of the procedure was evaluated in terms of preventing bleeding during and
after vitrectomy and of early postoperative visual recovery. The fibrovascular membrane could be
removed with a 23-gauge vitreous cutter in all cases.
accompanied by only minor bleeding. No iatrogenic retinal tears occurred during surgery. The
preoperative level of visual acuity was maintained or improved 1 month after surgery in 7 eyes and
3 and 12 months after surgery in all eyes. This study suggests that intravitreal administration of
1.25 mg of bevacizumab several days before planned 23-gauge microincision vitrectomy surgery is
a safe and efficacious adjuvant treatment in eyes undergoing pars plana vitrectomy for treatment

Removal of the fibrovascular membrane was

of proliferative diabetic retinopathy with an active fibrovascular membrane.

(Jikeikai Med J 2010; 57: 67-71)
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INTRODUCTION

When vitrectomy is performed in patients who
have proliferative diabetic retinopathy with an active
fibrovascular membrane, removal of the fibrovascular
membrane is often accompanied by bleeding, which
may decrease visibility during surgery'. Hemostasis
has conventionally been achieved by increasing the
intraocular irrigation pressure; however, doing so
can place stress on the retina and optic nerve. In
addition,

devices during vitrectomy may cause surgical compli-

introducing and extracting hemostatic

cations and extend the surgical time. In other words,

control of intraoperative bleeding decreases the inci-

dence of intraoperative complications, leading to
decreases in surgical stress and operation time.
Intravitreal administration of bevacizumab, an anti-
body against vascular endothelial growth factor
(VEGF),
retinopathy has been reported to induce regression of

in patients with proliferative diabetic

the fibrovascular membrane, simplifying its removal
during vitrectomy' 3.
Transconjunctival small-incision 23-gauge
vitrectomy, which has recently become popular, is less
invasive than conventional 20-gauge vitrectomy*, but
particular caution is required in patients with prolifer-
ative diabetic retinopathy, because of the limited

available devices. In this study, we examined the
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performance of transconjunctival small-incision 23-
gauge vitrectomy after administration of bevac-
izumab in patients who had diabetic retinopathy with
a fibrovascular membrane. The efficacy of the proce-
dure was evaluated in terms of preventing bleeding
during and after vitrectomy and of early postoper-

ative visual recovery.

SUBJECTS AND METHODS

Outcomes were investigated in 8 eyes of 6 patients
who had proliferative diabetic retinopathy with an
active fibrovascular membrane and in whom 23-gauge
transconjunctival vitrectomy was performed after
intravitreal administration of 1.25 mg of bevacizumab
(Avastin®, Genetech, Inc., South San Francisco, CA,
USA) 3 or 5 days before surgery at The Jikei Univer-
sity School of Medicine Hospital from September

2007 through April 2008 (Fig. 1). The patients were 2

case 3L

case 2

Fig. 1.
diabetic retinopathy in all eyes.

Preoperative fundus photographs of all cases.
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men (2 eyes) and 4 women (6 eyes), ranging in age
from 32 to 54 years and with a mean age of 38.7 years
(Table 1).
and vitrectomy plus simultaneous cataract surgery

Vitrectomy alone was performed in 5 eyes,
was performed in 3 eyes. The intraoperative compli-
cations and postoperative courses were investigated
retrospectively on the basis of medical records.
Bevacizumab was administered intravitreally with the
approval of our hospital’s institutional review board,
after informed consent had been obtained from the
patients. During the follow-up period, the best-cor-
rected visual acuity was measured with a Landolt C
chart.

RESULTS

After the preoperative administration of bevac-
izumab, regression of the fibrovascular membrane

was observed at the time of vitrectomy (Fig. 2). This

case 5l

Fundus photographs demonstrate severe proliferative
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Table 1. Summary of patients
Surgical Baseline HbAlc IVB-Vit 3M 12M
case “Tove  Sex age  poyy T-RD o days surgery BCVA  BCVA
1 L M 38 0.4 — 9.3 5 Vitrectomy 0.5 0.8
2 L F 35 03 - 6.6 5 Vitrectomy + PEA+IOL 0.4 03
+trabeculotomy
3 L F 54 0.15 + 8.6 5 Vitrectomy+PEA+IOL 0.2 0.1
3 R F 54 0.02 + 8.6 5 Vitrectomy+PEA+IOL 0.1 0.08
4 L M 40 0.2 — 6.7 5 Vitrectomy 0.6 0.6
5 L F 32 0.08 + 10.6 5 Vitrectomy +silicone oil 0.15 0.08
5 R F 32 0.06 + 10.6 5 Vitrectomy +silicone oil 0.2 0.06
6 R F 33 1.0 — 9.6 3 Vitrectomy + SFb6gas 1.2 1.0

M=male; F=female; IVB-Vit days=time of surgery after intravitreal injection of bevacizumab; T-RD+ =
tractional retinal detachment extending to the macula ; PEA +IOL =phacoemulsification and aspiration and intraocular
lens implantation ; SF6=sulfur hexafluoride ; BCVA =best-corrected visual acuity

A

Fig.2. Case 1.

Fundus photographs before (A) and after (B) intravitreal administration of bevacizumab. (A)

Fundus photograph demonstrates proliferative diabetic retinopathy in the left eye with localized tractional

detachment.

(B) Fundus photograph 5 days after administration of 1.25 mg of intravitreal bevacizumab

demonstrates contraction of the fibrovascular membrane. 1

regression resulted in the formation of a space
between the retina and the fibrovascular membrane
which allowed insertion of the tip of a 23-gauge
vitreous cutter for segmental excision of the fibrovas-
cular membrane. The fibrovascular membrane could
be removed with a 23-gauge vitreous cutter in all
cases. Removal of the fibrovascular membrane was
accompanied by only minor intraoperative bleeding
(Fig. 3).

sient increase in the intraocular pressure at the time

Hemostasis was achieved with only a tran-

of bleeding. No iatrogenic retinal tears occurred
during surgery. The preoperative level of visual
acuity was maintained or improved 1 month after
surgery in 7 eyes and 3 and 12 months after surgery in
all eyes (Fig.4). Vitreous hemorrhage caused a
decrease in visual acuity from the preoperative level 1

month after surgery in 1 eye (case 3-L). No ocular or

systemic complications that were attributable to the
use of bevacizumab were observed in any case.

DiscussioN

Elevated vitreal levels of VEGF have been report-
ed in patients with proliferative diabetic retinopathy®.
Furthermore, injection of the anti-VEGF antibody
bevacizumab to treat elevated levels of VEGF in the
vitreous body induces shrinkage of the fibrovascular
In the
present cases, regression of the fibrovascular mem-

membrane in cases of diabetic retinopathy' 3.

brane was also observed following intravitreal bevac-
izumab administration before vitrectomy, with mini-
mal bleeding when the fibrovascular membrane was
removed during vitrectomy. Thus, vitrectomy can be
performed while maintaining a normal intraocular
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during surgery.

g.3. Case 1. Intraoperative appearance during the cutting of fibrovascular tissue. Minimal bleeding occurred
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Fig. 4. BCVA changes at different time points after vitrectomy in all eyes. The preoperative level of visual acuity
was maintained or improved 1 month after surgery in 7 eyes and 3 and 12 months after surgery in all eyes.

pressure without stress to the retina or the optic
nerve.

Rebleeding after vitrectomy may delay visual
recovery and cause visual acuity to decrease to less
than preoperative levels. In the present series, pos-
toperative rebleeding occurred in 1 eye. In this case,
visual acuity 1 month after surgery was worse than
that before surgery. The preoperative level of visual
acuity was maintained or improved 1 month after
surgery in 7 eyes and 3 and 12 months after surgery in
all cases. The incidence of postoperative rebleeding
in young patients who had undergone vitrectomy
surgery for proliferative diabetic retinopathy at our

hospital was 66.79%7. The incidence of postoperative

rebleeding in this study was low (12.59%), suggesting
that the use of bevacizumab in combination with
vitrectomy effectively prevents postoperative rebleed-
ing and contributes to early visual recovery and vision
maintenance. As reported in previous studies’, im-
proving visual acuity was difficult in patients with
preoperative tractional retinal detachment extending
to the macula, as seen in cases 3 and 5 (Fig. 1).
Minimally invasive transconjunctival small-inci-
sion vitrectomy using a 25-gauge or 23-gauge system
has recently become increasingly popular. The
advantages of this procedure are reduced levels of
postoperative discomfort because 3 ports are created

instead of a conjunctival incision*. This procedure is
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also favorable for future glaucoma surgery in patients
with proliferative diabetic retinopathy because the
conjunctiva is extensively preserved. However, the
availability of devices, including vitreous scissors, for
this type of surgery is limited. Therefore, a 23-gauge
vitreous surgery system is commonly used for patients
who have proliferative diabetic retinopathy with an
active fibrovascular membrane. Because the port of
a 23-gauge system vitreous cutter is opened at the
further end of its shaft than that of a 20-gauge vitre-
ous cutter, segmental excision of the fibrovascular
membrane is easier with a 20-gauge vitreous cutter.
A space is created between the retina and the epicen-
ter of the
intravitreal administration of bevacizumab®, which

fibrovascular membrane following

facilitates both insertion of the tip of the 23-gauge
cutter under the membrane and segmental excision of
the fibrovascular membrane, which is associated with
minimal bleeding. Although fewer devices are avail-
able for the 23-gauge and 25-gauge vitreous systems
than for the 20-gauge system, in most cases of diabet-
ic retinopathy, the fibrovascular membranes can be
removed with a vitreous cutter following preoperative
administration of bevacizumab. Therefore, we
believe that the limited availability of devices does not
pose a problem. In addition, if the bimanual method
with chandelier illumination is used, the fibrovascular
membrane can be removed in all cases.

Systemic complications attributable to the use of
bevacizumab include cerebral infarction and myocar-
dial infarction®. In regard to ocular complications in
eyes having a fibrovascular membrane, retinal pig-
ment epithelial tears and enlargements of tractional
Although

none of the patients in this study showed enlargement

retinal detachment have been reported’.

of tractional retinal detachment after the use of
bevacizumab, tractional retinal detachment may rap-
idly enlarge in patients with both tractional retinal
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detachment and retinal tear, as in case 6. Therefore,
we performed vitrectomy 3 days after administering
bevacizumab to this patient, although vitrectomy used
to be performed 5 days after administration. The
optimal interval between the administration of bevac-
izumab and vitrectomy needs to be examined.
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