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RANIBIZUMAB IN PIGMENT EPITHELIAL
TEARS SECONDARY TO AGE-RELATED
MACULAR DEGENERATION
A Prospective Study

PETRA P. LARSEN, MD,* AKIO OISHI, MD, PHD,* MOHAMMAD SELEMAN BEDAR, MD, FEBO,*
PHILIPP K. R. HEYMER, MD,* CHRISTOPH R. CLEMENS, MD, FEBO,† SUSANNA KÖNIG, MD,‡
MATTHIAS GUTFLEISCH, MD,§ DANIEL PAULEIKHOFF, MD,§ NICOLE ETER, MD,†
ARMIN WOLF, MD,‡ FRANK G. HOLZ, MD, FEBO,* TIM U. KROHNE, MD, FEBO*

Purpose: To assess efficacy of intravitreal ranibizumab in retinal pigment epithelium
tears secondary to neovascular age-related macular degeneration.

Methods: The Ranibizumab In Pigment epithelial tears secondary to age-related macular
degeneration (RIP) study is a prospective, single-arm, multicenter, investigator-initiated
trial. Twenty four eyes of 24 patients with a retinal pigment epithelium tear secondary to
age-related macular degeneration received monthly intravitreal injection of 0.5mg ranibi-
zumab for 12 months, together with monthly assessments of morphologic and functional
efficacy parameters. Primary outcome measure was mean best-corrected visual acuity at
final visit compared with baseline.

Results: Mean best-corrected visual acuity remained stable over the 12-month study
period with 50.3 Early Treatment of Diabetic Retinopathy Study letters (±18.7; Snellen
equivalent 20/100) at baseline and 52.9 letters (±19.7; Snellen equivalent 20/100) at final
visit (P = 0.39). One eye (4%) experienced a vision loss of $15 letters, and 2 eyes (8%)
gained $15 letters. Mean central retinal thickness decreased from 571 mm (±185 mm) to
436 mm (±171 mm; P = 0.0001). Vision-related quality of life was stable with a mean VFQ-25
score of 79.0 (±10.8) at baseline and 74.3 (±13.9) at final visit (P = 0.12).

Conclusion: In retinal pigment epithelium tears secondary to age-related macular
degeneration, monthly intravitreal ranibizumab therapy results in stabilization of visual
acuity over 12 months.

RETINA 00:1–9, 2018

Retinal pigment epithelium (RPE) tears are a com-
plication of neovascular age-related macular

degeneration (AMD).1 Retinal pigment epithelium
tears may occur spontaneously or after treatment
including laser photocoagulation, photodynamic ther-
apy, and intravitreal injections of vascular endothelial
growth factor (VEGF)-inhibitory agents.2–4 In AMD,
RPE tears are most commonly associated with pigment
epithelial detachments (PEDs).1 During the natural
course of PEDs, spontaneous regression, geographic
atrophy, scarring, or RPE tears may occur.5 Contrac-
tion of choroidal neovascularization (CNV) with trac-
tion to the RPE is considered to be a cause of RPE
tears.6,7 The main risk factors for the development of
RPE tears under anti-VEGF treatment include the pres-
ence of a vascularized PED, a small ratio of CNV size

to PED size, as well as the PED’s area and height.8–11

Retinal pigment epithelium tears occur in approxi-
mately 12% to 20% of vascularized PEDs treated with
anti-VEGF therapy,12 including pegaptanib,13 bevaci-
zumab,14,15 ranibizumab,16 and aflibercept.17,18

Although the incidence of RPE tears after anti-VEGF
treatment is similar to that reported for untreated PEDs,
a temporal correlation between the start of anti-VEGF
therapy and the development of the tears has been
observed.19,20

Although anti-VEGF treatment may potentially
accelerate the development of RPE tears, the treatment
may have beneficial effects in RPE tears with underly-
ing CNV. Retrospective studies show that continuous
treatment with anti-VEGF agents is effective in improv-
ing or stabilizing visual function in RPE tears.21–23
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However, because the presence of an RPE tear consti-
tuted an exclusion criterion in all prospective large-scale
clinical trials studying the efficacy of anti-VEGF in
neovascular AMD (e.g. ANCHOR, MARINA, CATT,
VIEW 1/2), prospective data for the efficacy of anti-
VEGF therapy in this AMD subtype are currently
lacking, thus hindering the development of treatment
recommendations for RPE tears.
We conducted a prospective, multicenter, investigator-

initiated trial to evaluate the efficacy of monthly
ranibizumab in RPE tears over a period of 12 months.

Patients and Methods

Patient Selection

The Ranibizumab In Pigment epithelial tears second-
ary to AMD (RIP) study is a prospective, interventional,
single-arm, multicenter, investigator-initiated trial
(eudract.ema.europa.eu, EudraCT no. 2011-005807-
33; clinicaltrials.gov, registration no. NCT01914159)
in patients diagnosed with an RPE tear secondary to
neovascular AMD in the study eye. The study followed
the tenets of the Declaration of Helsinki and was
approved by the institutional review boards of the par-
ticipating study centers: University of Bonn, University
of Münster, and Ludwig Maximilian University Mu-
nich. Written informed consent was obtained from each
patient before study inclusion. Study patients were re-
cruited over a period of 27 months (February 2013 to
April 2015) at the Departments of Ophthalmology of
University of Bonn, University of Münster, and Ludwig
Maximilian University Munich. Only patients with ne-
ovascular activity of the AMD were included into the
study, whereas patients with subretinal fibrosis, central

geographic atrophy, or who were otherwise deemed by
the investigator as unlikely to benefit from the study
treatment were excluded from the study. Because
neither the efficacy nor potential adverse effects of
anti-VEGF therapy in RPE tears are known yet, we
excluded eyes with a best-corrected visual acuity
(BCVA) of the contralateral eye of below 20/200 as
a safety measure. Further ocular exclusion criteria
included uncontrolled glaucoma, active ocular
inflammation, any diseases resulting in visual impair-
ment including retinal diseases such as previous ret-
inal detachment, other diseases that required ocular
surgery within 1 month before screening, and pro-
nounced lens opacity precluding retinal imaging. A
total of 29 patients were screened for this study dur-
ing the recruitment period, and 5 of them did not meet
the eligibility criteria. Thus, 24 eyes of 24 patients
were included in this study.

Study Treatment and Investigations

All patients received monthly intravitreal injections of
ranibizumab (0.5 mg) into the study eye over the study
period of 12 months. Before each injection, patients
were examined by standardized BCVA assessment
according to the Early Treatment of Diabetic Retinop-
athy Study (ETDRS) protocol,24 dilated fundus exami-
nation, spectral-domain optical coherence tomography
(OCT), and fundus autofluorescence imaging (Figure
1). At baseline, in addition, color fundus photogra-
phy, fluorescein angiography, and indocyanine green
angiography were performed to establish and docu-
ment the diagnosis. Vision-related quality of life was
assessed at baseline and final visit using the National
Eye Institute 25-Item Visual Function Questionnaire
(NEI VFQ-25).25 The primary outcome measure of
the study was mean BCVA at final visit as compared
to baseline. Secondary outcome measures included
mean change of central retinal thickness (CRT) as
measured by OCT and mean change of patient-
reported vision-related quality of life as assessed by
NEI VFQ-25.

Statistical Analysis

Statistical analysis was performed using the software
SPSS Statistics 23 (SPSS, Chicago, IL) and Excel
2013 (Microsoft, Redmond, WA). Study results were
analyzed according to the intention-to-treat principle,
and no last-observation-carried-forward approach was
applied to dropouts. All results are expressed as mean
± SD. For statistical analyses, we used paired Student’s
t-test and Pearson correlation coefficient. P values
below 0.05 were considered statistically significant.
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Fig. 1. Retinal imaging in two representative study patients. A. Baseline color fundus photography, (B) baseline fundus autofluorescence imaging, and
(C) baseline OCT imaging of a study eye whose fovea (arrowhead) is located above the RPE-free area (bracket) of the RPE tear. D. Optical coherence
tomography imaging at the final study visit demonstrates resolution of subretinal fluid and height reduction of the contracted RPE. E–G. By contrast,
baseline retinal imaging of another study eye reveals an RPE tear with the fovea (arrowhead) located on the contracted RPE. H. Again, subretinal fluid
is resolved and height of the contracted RPE is reduced at the final study visit.
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Results

In this prospective study, 24 eyes of 24 consecutive
patients with an RPE tear secondary to AMD were
included (mean age, 76.8 years; age range, 67–92
years; 10 women, 14 men; Table 1). Of these, 22 eyes
(91.6%) had already been treated with anti-VEGF
agents for neovascular AMD before study recruitment.
Three patients (12.5%) dropped out before completing
the study due to reasons unrelated to the study
treatment.
Nineteen of 24 eyes (79.2%) had acute RPE tears,

defined as tears that had developed within 2 months
before recruitment. For all these 19 eyes, OCT imaging
within 2 months before the first study treatment was
available that confirmed the absence of an RPE tear at
that time. All these eyes had received anti-VEGF
therapy before development of the RPE tear. The mean
interval between diagnosis of the RPE tear and start of
study treatment in these eyes was 25.0 days (±17.9
days; range, 4–62 days).
The remaining 5 of 24 study eyes (20.8%) had long-

standing RPE tears that had developed more than
2 months (range, 3 months–3 years) before study
recruitment but still exhibited signs of exudative
activity of the AMD in funduscopy, OCT, and angi-
ography, warranting treatment. Three of these 5 eyes
had previous retinal imaging confirming the time point
of RPE tear occurrence 2, 3, and 3 years before study
recruitment. All these three eyes had already received
anti-VEGF therapy before study recruitment. For the
remaining 2 eyes, the patients described a sudden
visual decline in the study eye 3 months and 6 months
before study recruitment, respectively, but no ophthal-
mologic examinations had been performed since.
Both these eyes did also not receive any previous

anti-VEGF therapy. In the absence of previous retinal
imaging, we considered the time point of perceived
sudden visual loss as the most likely time the RPE
tear had occurred and, thus, graded these 2 eyes as
long-standing tears.
Complete previous treatment records were not avail-

able for all study patients, for example, due to referral
from another institution; however, according to those
records available, no study patient had received intra-
vitreal corticosteroid injections or photodynamic ther-
apy before enrollment in the study. For those 22 eyes
that had received anti-VEGF therapy before study
inclusion, the average number of previous anti-VEGF
injections was 8.9 (±8.0; range, 1–27). Of these eyes,
13 had received ranibizumab, 4 aflibercept, 3 bevaci-
zumab, and 2 both ranibizumab and aflibercept.
Despite multimodal retinal imaging at study base-

line (i.e. after occurrence of the RPE tear), the lack of
availability of fluorescein angiographic records before
RPE tear development for a substantial proportion of
the study patients (e.g. those referred to the study
centers from other institutions) did not allow us to
accurately classify the preexisting type of CNV lesions
at baseline in all enrolled patients in our study.
Morphologic assessment by multimodal retinal imag-
ing at baseline revealed that the fovea was located
above the RPE-devoid area of the tear in 1 of 23
gradable eyes (4.3%; Figure 1, A–D), was located on
the contracted RPE of the tear in 19 eyes (82.6%;
Figure 1, E–H), and was unaffected by the tear (either
the contracted RPE or the RPE-free area) in 3 eyes
(13.0%). Over the course of the study, mean CRT as
measured by OCT from internal limiting membrane to
Bruch membrane decreased significantly from 571 mm
(±185 mm) at baseline to 436 mm (±171 mm) at final
visit (P = 0.0001). In the 3 patients who dropped out

Table 1. Baseline Characteristics of the RIP Study Cohort and a Comparable Historical Control Cohort19

RIP Study,
All Eyes

RIP Study,
Tears ,2 Months

Historical Control
Cohort, All Eyes

Historical Control
Cohort, Untreated Tears

Eyes, n (patients, n) 24 (24) 19 (19) 37 (37) 12 (12)
Age, years (±SD) 76.8 (±5.2) 77.7 (±4.8) 78.8 (±6.0) 79.6 (±4.6)
Eyes with acute tear
,2 months, n (%)

19 (79%) 19 (100%) 37 (100%) 12 (100%)

Eyes with anti-VEGF
therapy before study, n (%)

22 (92%) 19 (100%) 37 (100%) 12 (100%)

Baseline BCVA, mean logMAR
(±SD; Snellen equivalent)

0.69 (±0.37;
20/100)

0.64 (±0.32;
20/100)

0.88 (±0.43;
20/160)

1.06 (±0.51;
20/250)

Eyes with any anti-VEGF therapy
over the 12-month study
period, n (%)

24 (100%) 19 (100%) 25 (68%) 0 (0%)

Anti-VEGF treatments over
the 12-month study period,
mean number (±SD; range)

12 (±0; 12–12) 12 (±0; 12–12) 2.08 (±1.9; 0–7) 0 (±0; 0–0)
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before completing the study, mean CRT in the study
eye decreased from 723 mm (±508 mm) at baseline to
647 mm (±327 mm) at the last visit before dropout.
Thus, mean CRT of these 3 eyes was somewhat higher
than and their mean reduction in CRT was somewhat
less than the 21 eyes that remained in the study.
According to the grading system proposed by Sarraf

et al,26 no study eye exhibited an RPE tear size of
Grade 1 (,200 mm greatest diameter of the RPE-
free area in the vector direction of the tear), 3 eyes
(13.0%) of Grade 2 (200 mm to 1 disk diameter), 19
eyes (82.6%) of Grade 3 (.1 disk diameter), one eye
(4.3%) of Grade 4 (.1 disk diameter and fovea over
RPE-free area), and one eye was not gradable. At
baseline, the mean greatest diameter of the RPE-free
area in the vector direction of the tear was 1982.0 mm
(±654.0 mm; range, 851–3,256 mm).
Mean baseline BCVA for all 24 eyes was 50.3

ETDRS letters (±18.7; Snellen equivalent 20/100; 0.69
logarithm of the minimum angle of resolution [log-
MAR] ± 0.37). Mean BCVA at final study visit was
52.9 letters (±19.7; Snellen equivalent 20/100; 0.64
logMAR ± 0.39). There was no significant difference
between these values (P = 0.39; Figure 2). When the 5
eyes with long-standing RPE tears (.2 months) were
excluded from the analysis, mean BCVA for the re-
maining 19 eyes with acute RPE tears was 52.8 letters
(±16.2; Snellen equivalent 20/80; 0.64 logMAR ±
0.32) at baseline and 54.5 letters (±17.6; Snellen
equivalent 20/100; 0.61 logMAR ± 0.35) at final visit,
again without significant difference (P = 0.38). Mean

BCVA at baseline, mean BCVA at final visit, and
mean BCVA change were not significantly different
between the subgroups of eyes with acute and long-
standing RPE tears (P = 0.64, P = 0.21, and P = 0.48,
respectively). In the 3 patients who dropped out before
completing the study, mean BCVA was 46.7 letters
(±24.4; Snellen equivalent 20/125) at baseline and
45.0 letters (±30.0; Snellen equivalent 20/125) at the
last attended study visit before dropout.
Stratification of functional results by RPE tear

characteristics confirmed BCVA stabilization for each
of the analyzed subgroups (Table 2). In particular,
BCVA did not change significantly over the study
period in the subgroups of eyes with long-standing
RPE tears (n = 5; P = 0.82), with the fovea located
on the retracted RPE (n = 19; P = 0.27), with a tear not
affecting the fovea (n = 3; P = 0.16), with a tear size of
Grade 2 (n = 3; P = 0.80), and with a tear size of Grade
3 (n = 19; P = 0.33).
Two of 24 eyes (8%) exhibited a significant

improvement in BCVA by at least 15 ETDRS letters,
one eye (4%) lost significantly in BCVA by at least 15
letters, and in 21 eyes (88%) BCVA remained stable
within a range of ± 15 letters. Both eyes with signif-
icant BCVA improvement were affected by an acute
tear (#2 months) of Grade 3 size (.1 disk diameter)
with the fovea on the contracted RPE. The one eye
with significant BCVA loss had a long-standing tear of
likewise Grade 3 size with the fovea on the contracted
RPE. Change in visual acuity did not correlate with the
change of CRT in OCT (r = 20.104; P = 0.663).

Fig. 2. Mean BVCA (left) and mean BCVA change (right) over the 12-month study period. In the study cohort of 24 eyes ( ), mean BCVA after 12
months remained stable compared with baseline (P = 0.39). Likewise, the subgroup of 19 eyes with acute RPE tears (less than 2 months between tear
diagnosis and first study treatment; ) exhibited stabilization of BCVA (P = 0.38). By contrast, a comparable historical control cohort19 of 37 eyes ( )
with acute RPE tears treated by a mean number of 2.08 anti-VEGF injections (range, 0–7) demonstrated a significant decline of mean BCVA (P =
0.0012). Within this historical control cohort, the subgroup of untreated eyes ( ; n = 12) suffered an even more pronounced loss of mean BCVA (P =
0.013). BSL, baseline.
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Patient-reported vision-related quality of life re-
mained stable over the course of the study with mean
NEI VFQ-25 scores at baseline and final visit of 79.0
(±10.8) and 74.3 (±13.9; P = 0.12), respectively.
Systematic assessment of morphologic treatment

effects was challenging due to the often gross
structural alterations of the retina secondary to the
RPE tear. However, most study eyes exhibited a reduc-
tion of intraretinal/subretinal fluid over the study
period, and four eyes even had complete resolution
of intraretinal/subretinal fluid at the last study visit. By
contrast, three eyes were nonresponsive to study
treatment as assessed by significant persistence or
even increase of intraretinal or subretinal fluid over the
study period. All these three nonresponsive eyes had
acute tears of size Grade 3 with the fovea on the
contracted RPE.
At study baseline, RPE tears in 23 study eyes were

unilobular, whereas one study eye exhibited a multi-
lobular tear configuration that may represent a risk
factor for subsequent lesion enlargement.27 However,
total RPE tear area in this eye did not increase over the
study period.
No case of endophthalmitis occurred over the course

of the study. One study eye experienced an increase of
a preexisting subretinal hemorrhage between the
second study visit (BCVA, 22 ETDRS letters; Snellen
equivalent, 20/400) and third study visit (BCVA, 4
letters; Snellen equivalent, 20/800) that resolved
without additional intervention. This study eye was
also the only one that exhibited an increase in total
RPE tear area over the study period, resulting from
a second tear in the area of the former hemorrhage
between the fourth study visit (BCVA, 7 letters;
Snellen equivalent, 20/800) and fifth study visit
(BCVA, 14 letters; Snellen equivalent, 20/500). Study
treatment was continued in this eye despite these
events but BCVA decreased by 11 ETDRS letters
between baseline and the last study visit. No other
ocular serious adverse events were reported during the
study. All reported systemic serious adverse events
(e.g. bradycardia, rib fracture, and kidney stone) were
classified as likely not study intervention–related.

Discussion

The efficacy of intravitreal anti-VEGF therapy in
neovascular AMD has been demonstrated in several
prospective large-scale clinical trials, but the presence
of an RPE tear constituted an exclusion criterion in all
these trials.28–31 Thus, the efficacy of anti-VEGF ther-
apy in this AMD subtype is unclear. To the best of our
knowledge, the RIP study provides the first prospective
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efficacy data for anti-VEGF therapy in RPE tears sec-
ondary to AMD, demonstrating a stabilization of visual
acuity under monthly ranibizumab therapy over 12
months. Corresponding to the stabilization of vision
within the 12-month follow-up time, patient-reported
vision-related quality of life as assessed by NEI VFQ-
25 score likewise was stable in the study cohort.
However, the patient number of our study allows only
for a descriptive analysis of this variable parameter.
To relate the RIP study results with the natural

history of RPE tears, we used data of one of our own
previous studies to generate a historical control cohort
of untreated RPE tears. Similar to the RIP study, this
previous study included eyes with RPE tears second-
ary to AMD (37 eyes of 37 patients; mean age, 78.8
years; age range, 63–90 years).19 All eyes in this
cohort suffered from an acute RPE tear that had devel-
oped under anti-VEGF therapy, similar to the RIP
study subgroup of acute RPE tears (Table 1). Within
the first 12 months of follow-up, these eyes received
a mean of only 2.1 anti-VEGF treatments (range, 0–7),
thus significantly less than the eyes in the RIP study.
During this period, mean BCVA of the control cohort
declined significantly from 0.88 logMAR (±0.43;
Snellen equivalent, 20/160) at baseline to 1.15 log-
MAR (±0.51; Snellen equivalent, 20/320) after 12
months (P = 0.0012; Figure 2). Post hoc analysis of
the subgroup of eyes that did not receive any treatment
within the first 12 months after the RPE tear (n = 12;
mean age 79.6; age range 72–88) revealed an even
more pronounced loss of visual acuity. In this
untreated subgroup, mean BCVA declined from 1.06
logMAR (±0.51; Snellen equivalent, 20/250) at base-
line to 1.48 logMAR (±0.34; Snellen equivalent, 20/
640) after 12 months (P = 0.013). Thus, despite the
lower baseline mean BCVA compared with our study
cohort, this historical control cohort experienced a fur-
ther significant decline of mean BCVA over 12
months without treatment, whereas our study cohort
exhibited a stabilization of mean BCVA over 12
months under ranibizumab therapy. Although many
relevant patient parameters of the historical control
cohort and its untreated subgroup are similar to the
RIP study cohort, direct comparability of results
derived from different studies in general remains lim-
ited due to potential differences in study design and
baseline characteristics.
Several retrospective studies of anti-VEGF therapy

in RPE tears secondary to AMD have been con-
ducted.32–34 Rouvas et al33 reported retrospectively
a beneficial effect of intravitreal ranibizumab in the
majority of 21 eyes of 20 patients with RPE tears with
a median of 7 injections and 12-month follow-up time.
Coco et al found a statistically significant difference in

visual acuity comparing 12 anti-VEGF–treated and 9
anti-VEGF–untreated eyes with RPE tears in a retro-
spective study. Mean number of injections in the
treated group was 6, and 15 eyes presented with
a Grade 3 tear, 3 eyes with a Grade 2 tear, and 3 eyes
with a Grade 4 tear according to the classification by
Sarraf et al.26 Follow-up period varied between 6
months and 48 months.34 In another retrospective
study by Durkin et al, anti-VEGF treatment after RPE
tear resulted in all 14 patients at least maintaining their
BCVA within the mean follow-up time of 14.3
months. The average number of injections given after
the tear was 7.22 Heimes et al retrospectively analyzed
the long-term BCVA outcome of 22 eyes with an RPE
tear of 21 patients. The eyes were divided into two
groups with comparable baseline BCVA and tear size,
and the group (n = 11) receiving a significantly higher
number of injections during the first year after devel-
opment of the RPE tear had also a better BCVA out-
come than the other (n = 11).23 Similarly, Sarraf et al35

concluded in a retrospective analysis of 56 eyes with
an average follow-up of 42 months that a greater
number of injections correlated with a better visual
acuity and was associated with lower risk of subretinal
fibrosis. Moreira et al retrospectively analyzed a cohort
of 5 patients with RPE tears without foveal involve-
ment, demonstrating an improvement in visual acuity
under anti-VEGF treatment (mean number of injections,
4.2) over a mean follow-up period of 52 months. By
contrast, using a retrospective study design with 10 eyes
of 10 patients, Asao et al showed that despite continu-
ous anti-VEGF treatment, mean visual acuity deterio-
rated over the course of the follow-up period with
a mean of 27.3 months. However, the mean number of
treatments in this study was comparatively low with
only 3.3 injections over 12 months.36

The question whether anti-VEGF therapy in AMD
increases the long-term risk of developing RPE tears or
whether it only accelerates RPE tear development has
not yet been resolved. In a combined analysis of the
prospective, randomized ANCHOR, MARINA, and
PIER studies, the incidence of RPE tears over 2 years
was not different between ranibizumab-treated eyes and
those that received control treatment (sham injection or
photodynamic therapy); however, most RPE tears in the
ranibizumab group occurred shortly after the initiation
of anti-VEGF therapy.21 Moreover, in the HARBOR
study, there was no difference in the incidence of
RPE tears between the groups treated with 0.5 mg
and 2.0 mg of ranibizumab.37 In our study cohort, 22
eyes had received anti-VEGF therapy before study
inclusion with an average number of previous anti-
VEGF injections of 8.9. Although the effect of anti-
VEGF therapy on RPE tear development remains
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unclear, the high number of previous anti-VEGF treat-
ments in some of our study eyes may have predisposed
these eyes for the formation of RPE tears.
As a potential risk of continuous anti-VEGF therapy

after the occurrence of an RPE tear, Asao et al and
Clemens et al reported RPE tear enlargement during
anti-VEGF therapy, possibly due to further CNV
contraction.27,36 We observed such an enlargement dur-
ing therapy in 1 of 24 study eyes but without negative
effect on visual acuity in this eye. Whether the risk of
RPE tear enlargement increases under anti-VEGF ther-
apy as compared to untreated tears and how this affects
visual acuity need to be evaluated in future studies.
In our study, most eyes (82.6%) presented with a tear

of Grade 3 tear according to the grading system
suggested by Sarraf et al.26 It has been suggested that
visual prognosis may be determined by size and loca-
tion of the RPE tear and that outcome may be particu-
larly poor in Grade 4 tears (diameter .1 disk diameter
and RPE-free area including the fovea) regardless of
continuation of anti-VEGF therapy.26,35 Interestingly,
the one patient in our cohort with a Grade 4 tear ex-
hibited stable BCVA over the 12-month study period
(baseline BCVA, 51 ETDRS letters; Snellen equiva-
lent, 20/100; BCVA at last visit, 52 letters; Snellen
equivalent, 20/100) despite complete resolution of sub-
retinal fluid under the study therapy and subsequent
location of the fovea on the bare Bruch membrane
devoid of RPE (Figure 1, A–D). This observation is
in line with case reports by other groups,38,39 as well
as our own previous finding that after an RPE tear,
outer nuclear layer thickness may remain stable even
within the RPE-free area.40 These findings suggest that
subfoveal RPE loss by an RPE tear may not necessarily
lead to loss of foveal function and that in selected cases,
Grade 4 tears may also profit from anti-VEGF therapy.
In a retrospective case series of 10 eyes of 10 patients,

Mukai et al described 2 types of repair mechanisms after
RPE tear development, that is, early and complete
resolution of subretinal fluid with direct attachment of
the outer retina to Bruch membrane and persistent
subretinal fluid for more than 6 months with develop-
ment of thickened proliferative tissue at the area of RPE
loss. As fibrovascular scarring may further impair visual
acuity, this observation supports the application of
continuous anti-VEGF therapy after RPE tear develop-
ment to reduce subretinal fluid.41

Our study has several limitations including lack of
a control group, small sample size, and a short follow-
up period of 12 months. Moreover, the study cohort
varied widely regarding tear morphology and topog-
raphy, anti-VEGF pretreatment, and time between
diagnosis of tear and start of study treatment. As we
analyzed fixed monthly treatment regimen, further

studies are needed to evaluate pro re nata (PRN) or
treat and extend (T&E) therapy regimens and to define
retreatment criteria for eyes with RPE tears under such
treatment regimens. Despite these limitations, our
study provides the first prospective morphologic and
functional efficacy data for anti-VEGF therapy in RPE
tears secondary to AMD.
The results of our study, together with those of

previous retrospective studies, suggest an advantageous
effect of frequent anti-VEGF therapy on stabilization of
visual acuity after occurrence of an RPE tear secondary
to AMD.

Key words: RPE rip, neovascular AMD, IIT, anti-
VEGF therapy.
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