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Retinal pigment
epithelial tears after
single
administration of
intravitreal
bevacizumab for
neovascular
age-related macular
degeneration

Abstract

Purpose To analyse retinal pigment epithelial
(RPE) tears following single administration of
intravitreal bevacizumab for neovascular age-
related macular degeneration (AMD) during
early follow-up.

Methods Interventional, retrospective, non-
comparative case series included 397 patients
(409 eyes) of the 746 consecutive patients that
met the eligibility criteria. Standardized visual
acuity testing, fluorescein angiography, and
optical coherence tomography were
performed. Data collected included status of
the fellow eye, previous treatment, subtypes of
choroidal neovascularization (CNV), size and
composition of the lesion. Multiple linear
regression modelling was used to explore the
effect of baseline parameters on the RPE tears.
Primary end point was occurrence of RPE tears
within 6 weeks after therapy.

Results Fifteen of the 409 eyes (3.6%)
developed RPE tear (95% confidence interval:
2.2-6.0, odds ratio: 26.3). The statistical
modelling showed significant association
between RPE tear and occult without classic
CNV/predominantly haemorrhage vs
predominantly/minimal classic CNV
(P=0.019), as well as medium or large

(>4 disc area) vs small size of the total lesion
(P =0.038). Previous treatment and status of
the fellow eye did not statistically influence
the risk of RPE tears.

Conclusions An RPE tear can develop in up
to 3.6% of eyes with neovascular AMD
following single administration of intravitreal
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bevacizumab in a short-term follow-up.
Medium and large lesion size and occult
without classic and predominantly
haemorrhagic subtype of CNV were important
predictive factors. Preoperative assessment of
the lesion characteristics may help in
identifying the risk of individual patients
with neovascular AMD before intravitreal
bevacizumab treatment.
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Introduction

Neovascular age-related macular degeneration
(AMD) is the leading cause of central vision loss
in industrialized countries.! The major role of
the vascular endothelial growth factor (VEGF)
in the pathogenesis of the choroidal
neovascularization (CNV) had been
highlighted.>™ A beneficial effect of intravitreal
therapy with anti-VEGF for neovascular AMD
has been shown by recent reports of
randomized controlled clinical studies.>”
Bevacizumab (Avastin, Genentech Inc., San
Francisco, CA, USA) is a recombinant
monoclonal antibody, inhibiting human VEGF.
Even though originally approved by the Food
and Drug Administration for the therapy of
metastatic colorectal cancer, intravitreal
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bevacizumab administration has gained popularity in the
therapy of neovascular AMD.*>"" The long-term safety
and efficacy of intravitreal bevacizumab application in
neovascular AMD has not been assessed in randomized
controlled clinical trials; there is even a need for a
clinician and for a selection of suitable patients.

Experimental and clinical research did not
demonstrate intraocular toxicity of this drug.'** In
contrast, some cases of retinal pigment epithelial (RPE)
tears after bevacizumab therapy have recently been
reported.'> ¢ Since intravitreal bevacizumab is a widely
used therapy option for neovascular AMD, there is a
need for further information on this topic. We analysed
the occurrence of the RPE tear and the influence of
related factors on this entity in a short-tem follow-up
period following a single intravitreal bevacizumab
administration for neovascular AMD.

Materials and methods

After obtaining institutional ethics committee approval,
the medical charts of patients were reviewed
retrospectively. All patients with neovascular AMD were
screened who underwent intravitreal bevacizumab
injection between September 2005 and December 2006 at
the Center for Ophthalmology of the University of
Tuebingen. Written informed consent was given by all
patients before treatment.

Inclusion and exclusion criteria are given in Table 1.
Eyes were included with clinical and fluorescein
angiographic evidence of CNV secondary to AMD.

Table 1 Inclusion and exclusion criteria

Inclusion criteria
Age >50 years
AMD
Clinical and fluorescein angiographic evidence of CNV
Available post-treatment follow-up within 6 weeks
(2 weeks)
Written informed consent for treatment
Eyes with or without previous treatment of CNV
All lesion types of CNV

Exclusion criteria
Missed follow-up
Inadequate photographic documentation
Retinal angiomatous proliferation
Polypoidal choroidal vasculopathy
Retinal pigment epithelial tear
Pure serous PED
Combined therapy?®
Long standing disciform macular scars

Abbreviations: AMD = age-related macular degeneration; CNV = choroidal
neovascularization; PED = pigment epithelial detachment.

"Defined as an additional therapy for the CNV within 1 week of the
intravitreal bevacizumab injection.
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All subtypes of CNV without restriction of size and
previous therapy were allowed. Exclusion criteria were
eyes with an RPE tear at baseline, missed follow-up,
inadequate documentation, retinal angiomatous
proliferation (RAP), polypoidal choroidal vasculopathy
(PCV), and combined therapy with bevacizumab.

Ophthalmic examination at baseline and at follow-up
visit within 6 weeks (*2 weeks) after the treatment
included standardized best-corrected visual acuity
(BCVA) testing using Early Treatment of Diabetic
Retinopathy charts, fundus photography, and optical
coherence tomography (OCT). The diagnosis of the RPE
tears was based on the slit-lamp ophthalmoscopy with
dilated pupil, fundus photography, and OCT imaging of
the macula at 6 weeks control examination. Fluorescein
angiography at 6 weeks control was performed if an RPE
tear was suspected or change of the therapy was
considered. All reported eyes with RPE tear had a
fluorescein angiography. Special attention was given to
differentiate PCV and RAP. Indocyanine green (ICG)
angiography was performed if ophthalmoscopy and
fluorescein angiogram were suspicious for PCV or RAP
lesions. All cases with PCV and the majority of RAP
lesions were confirmed by ICG angiography. Before the
injection, a 10% solution of povidione iodine was applied
on the eyelid margins and a 5% solution of povidione
iodine on the conjunctival surface. After topical
anaesthesia and covering the eye by a sterile drape, a lid
speculum was inserted. Intravitreal injection of 0.5ml
(1.25mg) bevacizumab with a 27-gauge needle was
administered through a distance of 3.5 mm from the
limbus.

Data collected include age, sex, previous therapy of the
CNV, and status of the fellow eye. Fluorescein
angiographic subtype of CNV and lesion characteristics
was also determined. Fluorescein angiographic
interpretation of the CNV lesion and lesion components
was based on the modified definition of Macular
Photocoagulation Study Group and guidelines for using
photodynamic therapy with verteporfin for neovascular
AMD.#? Additionally, eyes were included if the size of
the submacular haemorrhage was larger than the CNV
lesion. This subgroup was classified as predominantly
haemorrhagic. Lesion components include features that
obscure the boundaries of CNV, such as haemorrhage,
subretinal fibrin, fibrosis, or serous pigment epithelial
detachment (PED). All lesion components and CNV were
marked and measured digitally by a masked review
process using a software package supported by Zeiss
(Visupac Software, Version 3.4). Size of the CNV, total
lesion and lesion components were classified as small
(<4 disc area (DA)), medium (>4 to <6DA), and large
(>6DA). One DA was calculated as 2.54 mm?. (Greatest
linear diameter of a lesion component with one DA in
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size corresponds to 1800 um, if the lesion is round in
shape.) The proportion of the fibrosis and haemorrhage
to the total lesion was also determined on the colour
fundus photographs.

Some eyes in predominantly haemorrhage group had
considerable resolution of the haemorrhage 6 weeks after
the treatment. However, only eyes with suspicious RPE
tear or with consideration of therapy change underwent
fluorescein angiography. Therefore, further information
for this subgroup after resolution of the haemorrhage,
based on the fluorescein angiography is limited.

The primary outcome was the occurrence of the RPE
tear within 6 weeks (+ 2 weeks) following the treatment.
The secondary goal was to identify potentially
contributing factors, such as fluorescein angiographic
subtype of the CNV lesion, morphology and size of the
lesion components, fellow eye, and previous treatment
that might have had an influence for the occurrence of
the RPE tears.

Multiple linear regression modelling was conducted to
investigate the effect of potentially predictive factors on
the rate of RPE tears. Apart from the RPE tear, predictor
variables in the model included baseline lesion size,
baseline CNV size, lesion composition (haemorrhage,
fibrosis), pretreatment and demographic characteristics
of patients.

Insignificant terms for the risk of an RPE tear
(predefined as P> 0.05, effect Wald test) were eliminated
from the model one at a time through a stepwise
backward elimination process, when the main effect of
any variable was not considered for elimination unless
the interaction term involving the main-effect variable
had already been eliminated. Model-adjusted probability
was compared between the treatment groups for baseline
categories (lesion seize and lesion type) using the same
linear regression model.

To prove whether independent variables had a
statistically significant effect on the risk of an RPE tear,
the likelihood ratio test was used. The data set was
analysed using the statistical software package
JMP5.0.1.2 (SAS Institute Inc., Cary, NC, USA). The
significance level was set to o =0.05.

Results

Seven hundred and forty-six consecutive patients with
neovascular AMD (768 eyes) were screened for this
retrospective study. A total of 349 patients (359 eyes)
were excluded from the study. One hundred seven of the
excluded patients (117 eyes) had RAP or PCV. Fifty-five
patients (55 eyes) had a failure from previous treatments
and therefore switched from the previous treatment to
the bevacizumab treatment. This group of patients has
not been included into the analysis because of the
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absence of a baseline fluorescein angiography shortly
before the bevacizumab injection. Detailed list of the
excluded patients is given in the flow chart of the study
(Figure 1, see Supplementary information).

The remaining 397 consecutive patients (409 eyes) met
the eligibility criteria. Of these, 12 patients had bilateral
bevacizumab treatment. Each treated eye was analysed
separately. Baseline demographic characteristics of the
patients are presented in Table 2.

About two-thirds of the patients were female (237) and
one-third were male (160). In the RPE tear group the
majority of patients was female (12 out of 15). Mean age
of the non-RPE-tear group was 76.9 (95% confidence
interval (CI): 76.0-77.4) and 76.7 (95% CI: 73.3-80.5) years
in the RPE tear group.

CNV lesion subtype

Occult without classic CNV was found in 49.3%
(202/409) of the eyes. Predominantly classic CNV,
minimal classic CNV, and predominantly haemorrhagic
lesions were observed in 19.3 (79/409), 16.6 (68/409), and
14.6% (60/409) of the eyes, respectively. Baseline lesion
characteristics of the eyes at baseline are summarized in
Table 3.

A total of 3.6% (15/409) of all eyes developed RPE
tears (odds ratio (OR): 26.3; 95% CI: 2.2-6.0). They
occurred more frequently in predominantly
haemorrhagic and occult without classic CNV groups
with 6.6 (4/60) and 4.9% (10/202) of the eyes,
respectively. In the study collective, the data of the two
types of the occult without CNV were not given
separately. Type 2 occult lesions (late leakage of
undetermined source) were detected in 22 eyes and no
eyes in this subgroup had an RPE tear. Only one eye with
minimal classic CNV had an RPE tear. No RPE tear was
observed in eyes with predominantly classic CNV.

Total lesion size

Most of the eyes with neovascular AMD had a total
lesion size less than 4 DA 64.3% (263/409). Medium size
total lesion was in 9.0% (37/409) and large size in 26.6%
(109/409) of the eyes. RPE tears occurred in medium and
large total lesion with 5.4 (2/37) and 7.3% (8/109) of the
eyes, respectively. In 1.9% (5/263) of the eyes with small
total lesion developed RPE tears. Medium and large size
(>4DA) of the total lesion was a positive predictor for
the development of an RPE tear.

CNYV size

Considering the size of the CNV lesion, 9.8% (7/71) of
the eyes developed an RPE tear if the CNV size was 6 DA
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‘ 746 Patients screened ’

n =768
v
/ 349 Patients excluded \
(n=359)
RAP or PCV (n=117)
RPE tear (n=29)
Pure serous PED (n=4)
Hopeless cases* (n=27)
No FLA at baseline (n=57)
Missed follow-up (n =35)
Could not graded ) (n=15)
Combined therapy' (n=71)
%Vious bevacizumab Tx (n=4) /
A4
397 Patients included
(n =409)

RAP = Retinal angiomatous proliferation; PCV = Polypoidal choroidal vasculopathy; RPE =
Retinal pigment epithelium; PED = Pigment epithelial detachment; FLA = Fluorescein

angiography; Tx = treatment.

* Defined as eyes with long standing large macular disciform lesions.
" Defined as an additional therapy of the CNV or ocular surgery within 2 weeks of the

intravitreal bevacizumab injection.

Figure 1 Flow chart of the study (1 =eyes) (see the Supplementary information).

or larger. RPE tears occurred in 6.6% (2/30) of eyes with
medium size of the CNV. Only 1.9% (6/308) of eyes with
small CNV size developed RPE tear. The size of the CNV
lesion influenced the occurrence of the RPE tear,
however, without reaching statistical significance
(P=10.096).

Subretinal haemorrhage and fibrosis

If the subretinal haemorrhage was 50% or more of the
total lesion, an RPE tear was detected in 6.9% (4/58) of
the eyes. The larger proportion of the subretinal
haemorrhage was statistically significant with RPE tears.
The extent of the fibrosis was not found to be a significant
factor for an RPE tear after intravitreal bevacizumab
injection.

Fellow eyes and previous treatment

The proportion of the fellow eyes with CNV and/or CNV
scar was 46.7%. This was similar in the RPE tear and non-
RPE tear group. In the RPE tear group 46.7% (7/15) of the
fellow eyes had CNV and/or CNV scar and 53.3% (8/15)

dry AMD. Previous treatment had 13.4% (2/15) of the
eyes in the RPE tear group whereas 25.9% (102/409) of
the eyes in the non-RPE tear group underwent previous
therapies. The status of the fellow eyes and previous
treatment did not show a significant difference between
the RPE tear and non-RPE tear groups.

Multiple linear regression modelling

After considering all baseline parameters assessed to be
independent risk factors, a statistical model was
established by stepwise elimination of nonsignificant
elements. This iteration resulted in a model, which just
included CNV lesion type and total lesion size. The
whole model test proved statistically significant
(P=0.003).

Separating minimal classic and predominantly classic
CNV from occult without classic and predominant
haemorrhagic CNV resulted in increased OR of 6.7
(P=0.018) in favour of the latter group. When adapting
to individual probability, we calculated an increase in
risk of RPE tears of over 5% for occult or haemorrhagic
CNV in comparison with a risk below 1% in minimal or
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Table 2 Demographic characteristics of patients at baseline

Non-RPE tear group

RPE tear group Total (n=409 eyes)

(n =394 eyes) (n=15 eyes) (397 patients)
(382 patients) (15 patients)
% (95% CI) n % (95% CI) n % (95% CI) n

Gender P=0.263

Women 58.9 (53.9-63.7) 225 80.0 (54.8-93.0) 12 59.7 (54.8-64.4) 237

Men 41.1 (36.3-46.1) 157 20.0 (7.0-45.2) 3 40.3 (35.6-45.2) 160
Age (years) P=0.924

Mean 76.7 76.9 76.7

Range 56-95 67-86 56-95

95% CI 76.0-77.4 73.3-80.5 76.0-77.4
Fellow eye P=0.800

Dry 53.3 (48.4-58.2) 210 53.3 (30.1-75.2) 8 53.3 (48.5-58.1) 218

CNV 17.0 (13.6-21.0) 67 20.0 (7.0-45.1) 3 17.1 (13.8-21.1) 70

CNV scar 29.7 (25.4-34.4) 117 26.7 (10.9-52.0) 4 29.6 (25.4-34.2) 121
Previous treatment P=0.109

None 74.1 (69.6-78.2) 292 86.7 (62.1-96.3) 13 74.5 (70.1-78.6) 305

Laser coagulaton 2.5 (1.4-4.6) 10 — — 24 (1.3-4.4) 10

PDT 9.9 (7.3-13.2) 39 — — 9.5 (7.1-12.8) 39

PDT +1IVT or anti-VEGF 5.8 (3.9-8.6) 23 — — 5.6 (3.8-8.3) 23

IVT or anti-VEGF 2.5 (1.4-4.6) 10 — — 2.4 (1.3-4.4) 10

rTPA + Gas 3.6 (2.1-5.9) 14 6.7 (1.2-29.8) 1 3.7 (2.2-6.0) 15

Others® 1.5 (0.6-3.3) 6 6.7 (1.2-29.8) 1.7 (0.8-3.5) 7

Abbreviations: CI=confidence interval; CNV = choroidal neovascularization, FMT = full macular translocation; IVT =intravitreal triamcinolone;
PDT = photodynamic therapy; RPE =retinal pigment epithelial; r'TPA = recombinant tissue plasminogen factor; VEGF = vascular endothelial growth

factor.
P-value reflects the effect of Wald test.

2Other therapies includes transpupillary thermotherapy (three eyes), full macular translocation and later PDT (three eyes), PDT and IVT and later rTPA

(one eye).

predominantly classic lesions. If assuming the lesion size
as selecting criterion, a larger lesion resulted in
significant smaller odds (P =0.037). While the mean
probability of RPE tears was 1.9% in small lesions, a
lesion area over 4 DA was associated with a likelihood
estimate of approximately 7%. Tables 4 and 5 show the
data of the linear regression modelling and the mean
probability of RPE tears given by the contributing factors
of the model.

Clinical characteristics of the eyes with RPE tears are
shown in Supplementary Table 6.

Discussion

This study shows that RPE tears may occur in 3.6% of
eyes with neovascular AMD after single intravitreal
bevacizumab injection within short-term follow-up. The
occult without classic and the predominantly
haemorrhagic subtype of CNV lesions and medium-
to-large total lesion size were predictors for the
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development of RPE tears using multiple linear
regression modelling.

The RPE tear is a well-known complication of
neovascular AMD. It can be seen in the natural course of
neovascular AMD and also after treatment, such as laser
photocoagulation, photodynamic therapy, and various
anti-VEGF therapies.””* Case series recently highlighted
RPE tear increase after intravitreal bevacizumab
treatment of neovascular AMD.'*2¢ Chan et al** reported
in a multicenter collective study 2.2% RPE tears in 1064
eyes. In a subgroup of 123 eyes with PED, 21 eyes (17.1%)
had an RPE tear after intravitreal bevacizumab therapy. If
only single injections are considered the incidence of RPE
tears was 13% of the eyes with PED. Ronan et al*
reported from four centres a 0.08% RPE tear rate in a total
of 1425 intravitreal injections. All cases with RPE tears
had accompanying serous PED. The number of all
treated eyes and a subgroup analysis of the CNV lesion
were not given. They concluded that the estimated rate of
the RPE tear could be underestimated, since not every
chart of the study collective was specifically reviewed.
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Non-RPE tear group (n=2394 eyes)

RPE tear group (n=15 eyes) Total (n =409 eyes)

% (95% CI) n % (95% CI) n % (95% CI) n
CNV lesion type P=0.016
Occult CNV 48.7 (43.8-53.7) 192 66.7 (41.7-84.8) 10 49.4 (44.6-54.2) 202
Predominantly classic 20.1 (16.4-24.3) 79 — — 19.3 (15.8-23.4) 79
Minimal classic 17.0 (13.6-21.0) 67 6.7 (1.2-29.8) 1 16.6 (13.3-20.5) 68
Predominantly haemorrhagic 14.2 (11.1-18.0) 56 26.7 (10.9-52.0) 14.7 (11.6-18.4) 60
Total lesion size P=0.033
<4DA 65.5 (60.7-70.0) 258 33.3 (15.2-58.3) 5 64.3 (59.5-68.8) 263
4< and <6DA 8.9 (6.5-12.1) 35 13.3 (15.2-58.3) 2 9.0 (6.6-12.2) 37
>6DA 25.6 (21.6-30.2) 101 53.3 (30.1-75.2) 8 26.7 (22.6-31.1) 109
CNV lesion size P=0.09
<4DA 75.9 (71.4-79.8) 299 60.0 (35.7-80.2) 9 75.3 (70.9-79.2) 308
4< and <6DA 74 (5.2-10.4) 29 6.7 (1.2-29.8) 1 7.3 (5.1-10.3) 30
>6DA 16.8 (13.4-20.8) 66 33.3 (15.2-58.3) 17.4 (14.0-21.3) 71
Fibrosis|CNV P=0.766
<25% 91.1 (87.9-93.5) 359 93.3 (70.2-98.8) 14 91.2 (88.0-93.6) 373
>25 and <50% 1.8 (0.9-3.6) 7 1.7 (0.8-3.5) 7
>50% 7.2 (5.0-10.1) 28 6.7 (1.2-29.8) 1 7.1 (5.0-10.0) 29
Haemorrhage/total lesion P=0.157
<25% 75.9 (71.4-79.8) 299 66.7 (41.7-84.8) 10 75.6 (22.6-31.1) 309
25< and <50% 10.4 (7.8-13.8) 41 6.7 (1.2-29.8) 1 10.3 (7.7-13.6) 42
>50% 13.7 (10.7-17.5) 54 26.7 (10.9-52.0) 4 14.2 (11.1-17.9) 58
Abbreviations: CI = confidence interval, CNV = choroidal neovascularization; DA = disc area (1 DA =2.54 mm?); RPE = retinal pigment epithelial.
Table 4 Linear regression model
Term Estimate SE P OR non-RPE 95% CI
tear/RPE tear
Intercept 3.88 0.2 <0.0001 —
Lesion type
Minimal classic/predominantly 0.95 0.52 0.018 6.73 1.31-123.17
classic vs Occult-CNV /predominantly
haemorrhagic
Lesion size
Small vs medium/large (<4 vs >4DA) 0.57 0.28 0.038 3.10 1.07-10.21

Abbreviations: CI= confidence interval; CNV = choroidal neovascularization; DA = disc area; OR = odds ratio; RPE =retinal pigment epithelial.

*Likelihood ratio test.

After bevacizumab therapy, Spandau and Jonas'
observed 6% RPE tears in 63 eyes with PED secondary to
AMD within 2 months. In our study collective of 409
eyes, RPE tear incidence was 3.6%. Multiple linear
regression modelling showed an increased risk of RPE
tears for occult without classic and predominant
haemorrhagic CNV (OR of 6.7). The risk of an RPE tear
was over 5% for these subgroups. For minimal classic
and predominantly classic CNV lesions, the risk was

below 1%. If the total lesion size was evaluated, the mean

probability of RPE tears was 1.9% in small lesions

(<4 DA). In contrast, total lesion area over 4 DA was
associated with a likelihood estimate of approximately
7%. The result of our and previous studies is in
accordance with the high risk for the occult CNV
subtype. Similar to the study of Chan et al** we did not
observe a significant association between the occurrence
of RPE tears and the status of the fellow eye and previous
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Table 5 Probability of linear regression model

Noof  Mean probability of ~ Probability

eyes RPE tear (%) 95% CI
Lesion type
Minimal classic 68 0.74 0.20-1.28
Predominantly 79 0.62 0.13-1.13
classic
Occult-CNV 202 518 4.87-5.49
Predominantly 60 5.89 5.32-6.47
haemorrhagic
Lesion size
<4DA 263 1.90 1.64-2.15
>4 and <6DA 37 7.06 6.38-7.75
=>6DA 109 6.77 6.37-7.17

Abbreviations: CNV = choroidal neovascularization; DA =disc area;
RPE = retinal pigment epithelial.

treatment within a short follow-up period. As reported in
other studies, the vision in eyes with RPE tear did not
show an acute decrease.” In our study collective, median
BCVA in those eyes was 20/200 before intravitreal
bevacizumab injection and 20/60 at 6 weeks control.
However, as RPE support for the function of the fovea is
essential, long-term follow-up of these eyes is necessary
to make a conclusive statement for the outcome. It should
be mentioned that considerable variation of all these
study designs makes it impossible to make a precise
comparison of the data.

An important question is whether the RPE tears seen
after bevacizumab administration are therapy-related or
are the natural course of the disease. Limited data in the
literature are available for the natural course of
neovascular AMD with respect to the RPE tears.
Casswell et al*® noted RPE tears in 10% of the eyes with
RPE detachment over 5 years of follow-up. Similarly,
Pauleikhoff et al®*® reported RPE tears in 12.5% of eyes
with vascular PED in a mean follow-up of 10.7 months.
Chuang and Bird observed that within a follow-up
period of up to 10 years, RPE tears in 35% of the eyes
showed initial good visual acuity if the fellow eye
presented with an RPE tear.*” The observed RPE tear rate
in our study was 3.9%. The occurrence of RPE tears was
4.9% in eyes with occult CNV and 6.6% in the
predominantly haemorrhagic group. Since our study
aimed to explore therapy-related RPE tears, follow-up
time was limited to 6 weeks. Even though a direct
comparison of our data with natural course studies is
difficult, the detected frequency of RPE tears in some
subgroups of our study seems to be high, especially
considering the short-term follow-up period of 6 weeks.

In this study a strong association between the
submacular haemorrhage and RPE tears was found. Few
data are available assessing the relationship of the
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submacular haemorrhage with RPE tears in neovascular
AMD. Reynders et al*® found scarred RPE tears in two of
the 30 surgically extracted CNV in haemorrhagic AMD.
Scupola et al® reported in a retrospective study that 9 of
56 eyes developed RPE tears in the natural course of
submacular haemorrhage secondary to AMD within a
mean follow-up of 24 months. In addition, four eyes
presented with an RPE tear at initial examination. An
important question arose in all these studies, whether
submacular haemorrhages might have obscured the RPE
tears at the first presentation or even caused the
haemorrhage. In our cases, the area of the RPE tears was
not covered by submacular haemorrhages at baseline
examination. Furthermore, all eyes in the predominantly
haemorrhagic group had OCT examination before the
treatment. Special attention was given in the OCT
examination to whether an increased choroidal signal
could be detected, which would suggest an RPE tear.
And finally, since our study investigated RPE tears
within 6 weeks after therapy, a reliable comparison with
other reports is difficult.

The pathogenesis of RPE tears after intravitreal VEGF
administration is not exactly known. The most accepted
reason is the sharing force of the CNV on the RPE.>>*°
Whether rapid resorption of the subretinal fluid after
intravitreal bevacizumab injection is an additional factor
for the sharing forces on the RPE, is still unanswered.

This study has some limitations. First it was
retrospective. Second, the study collective included cases
only from one centre. In contrast, possible selection bias
of the cases could be avoided by doing so. Third, various
lesion characteristics and previous treatment may have
influenced the power of statistical analysis. Bearing these
limitations in mind, in contrast, the study included cases
seen in daily praxis. There is information about CNV
lesions treated with intravitreal bevacizumab, which fall
outside the indications for approved drugs, such as failed
previous therapy, large or predominantly haemorrhagic
lesions. Fourth, the outcome of multiple injections in the
long-term follow-up was not addressed in this study.
Therefore, no information is given to establish the
cumulative risk profile of RPE tears after multiple
treatments. Fifth, not every patient at 6 weeks had a
fluorescein angiography that may have led to an
underestimation of the incidence of the RPE tear. In
contrast, missed cases of RPE tear should be minimal, as
every eye had fundus photography, OCT imaging of the
macula in addition to the slit lamp ophthalmoscopy with
dilated pupil. Sixth, the determination of the status of the
fellow eye may have limitations, since a scar formation of
previous RPE tears might likely exclude a precise
recognition of this feature. Finally, cases of RAP and PCV
were excluded since they may have another clinical
course than neovascular AMD.



This study addresses the occurrence of RPE tears with
a short time interval after single intravitreal bevacizumab
injection. Repeated intravitreal injections are often
needed, so the number of related complications may
increase in long-term follow-up after multiple
treatments. Our study reveals that eyes with some
characteristics of CNV lesions have higher risks for the
occurrence of RPE tears after the treatment. Identifying
these factors preoperatively is of utmost importance to
clarify the risk profile of the candidates for intravitreal
bevacizumab treatment.
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