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OBSERVATIONAL STUDY

Evaluation of Intravitreal Ranibizumab on the Surgical
Outcome for Diabetic Retinopathy With Tractional
Retinal Detachment

Feng Dong, MD, Chenying Yu, MD, Haiyuan Ding, MD, Liping Shen, MD,
and Dinghua Lou, MD

Abstract: This study aims to investigate intravitreal injection of
Ranibizumab on the surgical outcome for diabetic patients who had
tractional retinal detachment but did not receive any preoperative retinal
photocoagulation.

Ninety-seven patients (97 eyes) who had diabetic retinopathy with
tractional retinal detachment were enrolled to receive 23-G pars plana
vitrectomy (PPV). They were assigned to an experimental group (Group
I, n=47 eyes) and a control group (Group II, n =50 eyes). The patients
in Group I were given 1 injection of intravitreal Ranibizumab (Lucentis
0.5mg/0.05mL) 1 week before surgery, whereas those in Group 11 went
down to surgery directly. Follow-ups were performed for 6 months to 3
years (16 £+ 6 months), and indicators observed included postoperative
best-corrected visual acuity, complications, and retinal thickness in the
macula measured by optical coherence tomography.

In Group I, BCVA improved from logMAR 1.92 4+ 0.49 to logMAR
0.81+0.39 following surgery, whereas in Group II, BCVA improved
from logMAR 1.91 +0.49 to logMAR 0.85+0.41. There was signifi-
cant postoperative gain in vision, but there was no significant difference
between the 2 groups at postoperative follow-up visits. The mean
duration of vitrectomy in Group I and Group II was (40 & 7) minutes
and (53 £ 9) minutes, respectively, with significant difference. latrogenic
breaks were noted in 5 eyes (11%) in the experimental group and 17 eyes
(34%) in the control group; the difference was significant. The retinal
thickness in the macula measured by OCT was (256 +44) pm and
(299 £84) wm in Group I and Group II respectively with significant
difference. Besides, there were significantly more eyes in Group II
that required silicone oil tamponade and postoperative retinal
photocoagulation.

23-G PPV combined with intravitreal tamponade and panretinal
photocoagulation still remains an effective regimen for the treatment
of diabetic retinopathy complicated with tractional retinal detachment.
Preoperative intravitreal injection of Ranibizumab could shorten surgical
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duration, reduce intraoperative complications, and sometimes spare the
need for silicone oil tamponade and postoperative retinal photocoagula-
tion, alleviating patients’ suffering from surgery.

(Medicine 95(8):e2731)

Abbreviations: AMD = age-related macular degeneration, BCVA
= best-corrected visual acuity, DM = diabetes mellitus, DR =
diabetic retinopathy, IVB = intravitreal Bevacizumab, IVR =
intravitreal Ranibizumab, logMAR = logarithm of the minimal
angle of resolution, OCT = optical coherence tomography, PDR =
proliferative diabetic retinopathy, PPV = pars plana vitrectomy,
PRP = panretinal photocoagulation, TRD = tractional retinal
detachment, VEGF = vascular endothelial growth factor.

INTRODUCTION

D iabetic retinopathy (DR) is a common microvascular
complication of diabetes mellitus (DM) and remains a
leading cause of vision loss in many developed countries.'
However, in some developing countries such as China, the
prevalence rates of DR have been increasing recently due to the
growing numbers and life spans of people with diabetes. And it
was estimated that 9.2 million Chinese people living in the rural
area have DR, including 1.3 million with vision-threatening
DR.? Due to the poor economic status, low literacy level, and
inconvenient transportation conditions, these patients could not
have effective control of DM, and usually they would not come
to the hospital until severe complications such as blindness
develop.®> Therefore, their degree of diabetic retinopathy is
particularly serious. Proliferative diabetic retinopathy (PDR)
is an advanced stage of diabetic microangiopathy that may
cause loss of vision from intraocular hemorrhage, traction
retinal detachment, and neovascular glaucoma.* Although pan-
retinal photocoagulation (PRP) reduces the S-year risk of
blindness by 90%,’ there is no doubt that DR with vitreous
hemorrhage or tractional retinal detachments needs surgical
approach such as vitrectomy, but intraoperative and postopera-
tive bleeding may increase surgical difficulty and compromise
surgical effect as well.®

By blocking the effect of vascular endothelial growth
factor (VEGF), intravitreal anti-VEGF drugs could decrease
vascular permeability and proliferation, thus improving macular
edema and reducing the risk of intraocular bleeding in patients
with PDR,” and the most commonly used anti-VEGF drug is
Bevacizumab. However, there were reports about it causing
tractional retinal detachment (TRD) in cases with pre-existing
preretinal fibrosis.® On the other hand, being licensed as
an intravitreal agent for the treatment of wet, age-related
macular degeneration (AMD), Ranibizumab is an engineered,
humanized, recombinant antibody fragment active against all
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VEGF-A isoforms and has a shorter half-life than other anti-
VEGF agents.9

In this study, we aim to evaluate the effects of pretreatment
with intravitreal Ranibizumab (IVR) on the surgical outcome
for DR patients with TRD, so as to provide more evidence for
the clinical use of Ranibizumab in the treatment of PDR.

MATERIALS AND METHODS

Inclusion Criteria

(1) Clinically diagnosed as PDR with TRD; (2) great
amount of vitreous hemorrhage or progressive fundus neovas-
cularization detected in ocular examination; (3) no retinal
photocoagulation treatment before vitrectomy; (4) no iris neo-
vascularization, and intraocular pressure should be within the
range of 10 to 21 mm Hg. No age or gender limits were put to
the inclusion criteria, and all the patients enrolled had signed the
Informed Consent Form before implementation of the trial.

General Data

Ninety-seven patients (97 eyes) who were admitted to the
Department of Ophthalmology, 1st affiliated hospital of ZJU
between January 2012 and December 2014 and fulfilled the
above-mentioned inclusion criteria were enrolled. The patients
receiving IVR were explained the off-label use of the drug, the
potential risks of thromboembolic events, endophthalmitis and
uveitis. Written informed consent was obtained from all patients
before the IVR as well as prior to the PPV. They aged between
24 and 79, with a mean age of (52 £ 9) years. And these patients
had been diagnosed with DM for 1 to 30 years (12 + 9 years on
average), with preoperative visual acuity being Hand Movement
(HM) to 20/160 (logMAR2-10gMARO.9).

Experiment Method

We performed a retrospective analysis of 97 patients (97
eyes), and they were assigned to an experimental group (n =47
eyes) and a control group (n=50 eyes). The patients in the
experimental group were given intravitreal injection of Rani-
bizumab (Lucentis 0.5mg/0.05mL, Novartis Ophthalmics,
Basel, Switzerland) 1 week before surgery, whereas those in
the control group went down to surgery directly. All the patients
received 23-G pars plana vitrectomy (PPV) performed by 1
mature vitreoretinal specialist, and the choice of tamponade was
made between C3F8 gas or silicone oil on a case-by-case basis
depending on the severity of traction and presence of iatrogenic
breaks or other intraoperative complications.

Indicators Observed
Follow-ups started from the time when removal of silicone
oil was done or C3F8 gas tamponade cleared off, and at the last

follow-up visit, all the enrolled patients had transparent refract-
ing media with vitreous cavity filled by normal saline. Follow-
ups were performed for 6 months to 3 years (16 = 6 months),
and indicators for comparison between the 2 groups included:
(1) best-corrected visual acuity (BCVA) before and after PPV;
(2) duration of vitrectomy; (3) intraoperative and postoperative
complications such as iatrogenic retinal breaks and iris neo-
vascularization; (4) postoperative retinal thickness measured by
optical coherence tomography (OCT).

Statistical Analysis

Continuous numeral values were expressed as mean
=+ standard deviation (x#s). For continuous numeral values,
descriptive statistical analysis was conducted first to validate the
normality and homogeneity of variance of the data. Paired
sample or independent sample 7 test was conducted for data
meeting the homogeneity of variance accordingly. Categorical
variables were compared using the chi-square test or Fisher
exact test wherever applicable. A P value < 0.05 was considered
significant.

RESULTS
For intraoperative tamponade, silicone oil was used in
60.8% of the eyes, whereas C3F8 gas was used in 15.5% of the
eyes. And postoperative visual acuity of the enrolled patients
achieved counting fingers (FC) to 20/25 (logMAR2-log-
MARO.1).

Visual Acuity

The BCVA was comparable in both groups at preoperative
baseline, but there was no significant difference between the
2 groups at postoperative follow-up visits (Table 1). In both
groups, there was significant postoperative gain in vision;
in the experimental group, vision improved from logMAR
1.92 4+ 0.49 preoperatively to logMAR 0.81 £ 0.39 postopera-
tively (P <0.01); in the control group, vision improved from
logMAR 1.91 £0.49 preoperatively to logMAR 0.8540.41
postoperatively (P < 0.01). Besides, when reviewing the post-
operative BCVA in the 2 groups, we also noticed that the
percentage of eyes having postoperative BCVA better than
logMARO.3 in both groups was not significantly different from
each other (Table 2).

Intraoperative and Postoperative Complications

The mean duration of vitrectomy in Group I and Group II
was (40 = 7)minutes and (53 £ 9) minutes respectively with
significant difference. latrogenic breaks were noted in 5 eyes
(11%) in the experimental group and 17 eyes (34%) in the
control group; the difference was significant (P = 0.006). Only

TABLE 1. Comparison of Best-Corrected Visual Acuity Between Experimental and Control Groups

BCVA (logMAR) Experimental Group (n=47) Control Group (n=50) P
Baseline 1.92 £0.49 1.91+0.49 0.927
Postoperative 0.814+0.39 0.85+0.41 0.703"
P 0.000" 0.000"

BCVA = best-corrected visual acuity, logMAR = logarithm of the minimum angle of resolution.

* Paired sample ¢ test.
Independent sample 7 test.
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TABLE 2. Comparison of Postoperative Best-Corrected Visual Acuity Between 2 Groups

Postoperative BCVA (logMAR) Experimental Group (n=47) Control Group (n=50) P
>0.3 40(85) 47(94)
<0.3 7(15) 3(6) 0.269

Chi square test; values are n (%). BCVA = best-corrected visual acuity, logMAR = logarithm of the minimum angle of resolution.

1 eye (2%) in the control group was noted to have postoperative
iris neovascularization, and the difference was not significant
between the 2 groups (P=1) (Table 3).

Postoperative Retinal Thickness

We measured the retinal thickness of each enrolled eye
using OCT (Heidelberg Engineering GmbH/Germany) at post-
operative follow-ups, and the value was (256 £44) pm and
(299 £84) pwm in the experimental group and control group
respectively with significant difference (P = 0.002), indicating
retinal edema was more severe in eyes of the control group.

Intraoperative Silicone Oil Tamponade and
Postoperative Laser Photocoagulation

Silicone oil was used as internal tamponading agent in
22 eyes (47%) of experimental group and 37 eyes (74%) of
control group (P =0.006). On the other hand, postoperative
photocoagulation was performed in 16 eyes (34%) of exper-
imental group and 32 eyes (64%) of control group (P =0.003),
respectively (Table 4).

DISCUSSION

Recently, there have been many reports regarding the effects
of anti-VEGF agents on PDR, saying preoperative intravitreal
anti-VEGF injection might be helpful to facilitate vitrectomy in
severe PDR cases.'®'! Intravitreal injection of Bevacizumab
1 week before vitrectomy could reduce the incidence of early
postoperative hemorrhage in DR patients,'>!> and the need for
vitrectomy also may be decreased significantly in these cases.'*
Furthermore, this new strategy could reduce retinal and iris
neovascularization, thus making surgery easier and safer and
improving the anatomical and functional prognosis.'®> However,
most of these reports focused on the usage of Bevacizumab,
and there were still other reports suggesting TRD may occur
or progress shortly following administration of intravitreal
Bevacizumab (IVB) in patients with severe PDR.'®

Researchers discovered that postoperative visual improve-
ment of > 0.3 logMAR units was seen in significantly more
eyes with pretreatment of intravitreal Avastin, especially in eyes
undergoing vitrectomy within 2 weeks following intravitreal
injection.'” However, pooled data demonstrated no significance
in the proportion of eyes with improved BCVA at a follow-up of

>3 months (range, 3—6 months) when comparing the IVB
injection and vitrectomy-alone groups.'®

Based on the previous study results above, we conducted
this experiment to further investigate the role of preoperative
Ranibizumab (Lucentis) injection in the treatment of severe
PDR. As a developing country, the health care level in China is
limited with uneven distribution, and lack of ophthalmologists
is common in remote areas, therefore many patients suffering
from eye diseases could not receive effective treatment until
late-stage symptoms develop,'® and that is why we are very
concerned about visual recovery in these patients. As a result,
the patients enrolled in our study had 2 particular features:
(1) they all suffered from late-stage PDR complicated by TRD,
and (2) none of them had received retinal photocoagulation or
any other form of relative treatment before the surgery.

In our study, we discovered that vitrectomy was beneficial
to anatomical and functional recovery of retina in PDR patients
with TRD, whether there was preoperative injection of
Ranizumab or not. However, neither the postoperative BCVA
nor the proportion of eyes with BCVA improvement showed
significant difference between the 2 groups at postoperative
follow-up visits, implying pretreatment of Lucentis before
vitrectomy was not a determinant factor for postoperative
BCVA, which was in accordance with previous studies.?*'
The reason why our results regarding postoperative BCVA were
different from other researchers'” may be that the patients
enrolled in our study had more severe PDR, thus neutralizing
the effects of Lucentis on visual recovery.

The patients included in our study all had particularly
serious diabetic retinopathy; therefore, for patients who did not
have Lucentis injection, intraoperative bleeding was more
prone to occur and hard to stop, thus extending surgical
duration®*?* and leading to iatrogenic breaks due to blurred
images of operative field, and retinal edema was also more
common in these patients. Compared with direct vitrectomy,
patients who received intravitreal injection of Ranizumab
1 week before vitrectomy had shorter surgical duration,
fewer intraoperative complications, less use of silicone oil as
internal tamponade, and less need for postoperative retinal laser
coagulation, alleviating these patients’ suffering from repeated
surgical treatment.

Significant increase of vitreous proliferation was not
observed in patients who had intravitreal Ranizumab. In our

TABLE 3. Comparison of Complication Incidence Between 2 Groups

Complications Experimental Group (n=47) Control Group (n=50) P
latrogenic breaks 5(11) 17(34) 0.006"
Iris neovascularization 0(0) 1(2) 1

(*Zhi-square test. Values are n (%).
P <0.05.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 4. Comparison of Internal Tamponade and Postoperative Photocoagulation

Experimental Group (n=47) Control Group (n=50) P Value
Silicone oil tamponade 22(47) 37(74) 0.006"
Postoperative Photocoagulation 16(34) 32(64) 0.003"

ghi—square test. Values are n (%).
P <0.05.

FIGURE 1. (A) A 28-year-old woman with type | diabetes showing
extensive tractional retinal detachment and fibrovascular prolifer-
ation in the right eye and visual acuity of hand motions. (B) At 1-
year follow-up after vitrectomy, her retina remained attached with
disappearance of neovascularization, and her postoperative BCVA
was 20/30. (C) The OCT image of macular area at 1-year follow-
up. BCVA =best-corrected visual acuity, OCT =optical coherence
tomography.

4 | www.md-journal.com

FIGURE 2. (A) A 30-year-old man with diagnosis of type | diabetes
for 1 year showing neovascularization in front of the optic disc,
and ultrasonography showed retinal detachment. He received
Lucentis 1 week before vitrectomy. (B) One and a half year after
surgery, his retina remained attached without neovascularization,
and his BCVA was 20/60. (C) The OCT image of macular
area at 1.5-year follow-up.BCVA =best-corrected visual acuity,
OCT =optical coherence tomography.

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 3. (A) A 52-year-old woman with type Il diabetes show-
ing vitreous hemorrhage and tractional retinal detachment in the
right eye and visual acuity of hand motions, and she received
Lucentis 1 week before vitrectomy. (B) At 1-year follow-up after
surgery, her retina remained attached without neovascularization,
and her BCVA was 20/160. (C) The OCT image of macular
area at 1-year follow-up. BCVA=best-corrected visual acuity,
OCT =optical coherence tomography.

study, we also discovered that in the experimental group, the
adhesion between the proliferative membrane and retina
became loosened after Lucentis injection, making it easier to
be dissected,* which helped lower the incidence of iatrogenic
breaks and silicone oil tamponade. On the other hand, for
patients who had Lucentis injection, their retinal edema were
milder, so intraoperative pan-retinal photocoagulation was
made much easier and more thorough for them, thus reducing
the necessity of postoperative photocoagulation (Figures 1-3).

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

Our study also showed that the incidence of iris neovas-
cularization following surgery was quite low and not signifi-
cantly different between the experimental group and the control
group. This phenomenon indicated that pretreatment with intra-
vitreal Lucentis injection might not be a determinant factor
for the occurrence of iris neovascularization,®> and the key
point lies in the implementation of sufficient pan-retinal
photocoagulation.

Regarding postoperative BCVA, although there was no
significant difference between the 2 groups, the difference of
postoperative retinal thickness in the macular area exhibited
statistical significance, which suggested that intravitreal injec-
tion of Lucentis before surgery could reduce macular edema
in DR patients®® and that visual acuity might be more closely
related to the integrity of retinal structure (ie continuity of OS/IS
layer) than the thickness of fovea. But this theory still requires
more large-sample trials to confirm.

In conclusion, this study suggested that in a developing
country such as China, DR patients living in rural areas usually
could not receive early and effective treatment due to incon-
venient transportation conditions and inadequate community
health care services; therefore it is essential to establish a
comprehensive follow-up system, so as to identify DR patients
in the early stage. And for PDR patients, timely pan-retinal
photocoagulation should be provided; if the condition pro-
gresses to TRD, vitrectomy performed by a skilled specialist
would help promote patients’ life quality, whereas intravitreal
injection of Lucentis 1 week before surgery would serve to
alleviating patients’ suffering from surgical treatment.
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