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Abstract
Purpose  To report the visual and anatomical outcomes 
in eyes with peripapillary choroidal neovascularisation 
(CNV) through 12 months.
Methods  This was a multicentre, retrospective, 
interventional case series which included treatment-
naïve cases of peripapillary choroidal neovascular 
membrane (CNVM) with a minimum follow-up of 12 
months. Multimodal imaging which comprised optical 
coherence tomography (OCT), fluorescein angiography 
and/or indocyanine green angiography was performed at 
baseline and follow-up visits. OCT parameters included 
central macular thickness (CMT), subfoveal choroidal 
thickness (SFCT) and retinal and choroidal thickness at 
site of CNV. Patients were treated with anti-vascular 
endothelial growth factors (VEGF) on pro re nata 
protocol, photodynamic therapy, laser photocoagulation 
or a combination. Main outcome measures were 
change in best corrected visual acuity (BCVA) and OCT 
parameters.
Results  A total of 77 eyes (74 patients; mean age: 
61.9±21.8 years) with a mean disease duration of 
9.2±14.1 months were included. BCVA improved 
significantly from 0.55±0.54 logMAR (20/70) at baseline 
to 0.29±0.39 logMAR (20/40) at 12 months (p<0.001) 
with a mean of 4.9±2.9 anti-VEGF injections. CMT, 
SFCT and retinal thickness at site of CNVM reduced 
significantly (p<0.001, <0.001 and 0.02, respectively) 
through 12 months. The most common disease 
aetiologies were neovascular age-related macular 
degeneration, and idiopathic, inflammatory and angioid 
streaks. Age (p=0.04) and baseline BCVA (p<0.001) 
were significant predictors of change in BCVA at 12 
months.
Conclusion  Peripapillary CNVM, though uncommon, 
is associated with diverse aetiologies. Anti-VEGF 
agents lead to significant visual acuity and anatomical 
improvement in these eyes over long term irrespective of 
the aetiology.

Introduction
Choroidal neovascular membrane (CNVM) is a 
complication of various ocular pathologies such 
as age-related macular degeneration (AMD), 

inflammatory, degenerative, chorioretinal disor-
ders, optic disc pathologies or choroidal rupture 
post-trauma.1–7 Originally described almost a 
century earlier, peripapillary choroidal neovas-
cularisation (CNV) forms a small subset of CNV 
(approximately 10%) with a female preponder-
ance.1 8 9 Broadly speaking, any CNV located within 
one disc diameter of optic nerve head is considered 
as peripapillary CNV.8 This entity deserves special 
mention in view of the different aetiologies, vari-
able clinical course and propensity to cause signifi-
cant visual morbidity.

The natural history of peripapillary CNV is vari-
able with no visual disturbances in asymptomatic, 
untreated CNV at extrafoveal locations even after 
formation of fibrotic scar.5 6 8 Another subset may 
present with significant visual loss due to exten-
sion of CNV complex, subretinal fluid (SRF) to 
fovea and subsequent subfoveal scarring.8 10 11 
Moreover, cause of CNV formation is difficult to 
discern in a significant proportion thereby label-
ling them as idiopathic.8 11 12 CNV formation in 
inflammatory pathologies such as posterior uveitis 
or specific disorders like Vogt-Koyanagi-Harada 
(VKH) syndrome, ocular tuberculosis and toxo-
plasmosis also occurs commonly in peripapillary 
location.8 10 13 14 The description of CNV can be 
defined on the basis of size (with respect to disc 
area) or extent (involvement of number of clock 
hours circumferential to the disc).8 The growth 
of neovascular complex happens through break in 
Bruch’s membrane or adjacent to site of termina-
tion of Bruch’s membrane near disc margin.

There is a lack of consensus among the retina 
physicians in treating peripapillary CNV. The 
treatment options vary from laser photocoagu-
lation, anti-vascular endothelial growth factors 
(VEGF), photodynamic therapy (PDT) and, very 
rarely, surgical extraction.14–20 Though anti-VEGF 
agents have been studied in eyes with peripapillary 
CNV, the literature is scarce with limitations in the 
form of small sample size, limited follow-up and/
or non-inclusion of diverse ethnicities.8 10 14 21 In 
this work, we have compiled data from 15 centres 
distributed throughout the globe. We present the 
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real-life outcomes in cases with peripapillary CNV through 12 
months.

Methods
Medical records of patients treated during January 2007 and 
December 2017 were evaluated in this multicentre, retrospec-
tive study. The study protocols adopted in this study conformed 
to the tenets of Declaration of Helsinki. Written consent forms 
from the medical records were obtained and evaluated for all the 
study patients.

Inclusion criteria
We analysed treatment-naïve eyes with peripapillary CNV treated 
with either monotherapy or combination of laser photocoagu-
lation, PDT and anti-VEGF agents and a minimum follow-up 
duration of 12 months. Patients with advanced cataract, other 
causes of media opacities such as corneal opacity, vitreous haem-
orrhage which prevented detailed fundus evaluation or unavail-
able images at follow-up visits were excluded from the study. 
Patients who were with less than 12 months’ follow-up and a 
history of treatment for CNV were also excluded.

The diagnosis of peripapillary CNV was established using 
fundus examination and multimodal imaging techniques. The 
initial workup included detailed history, clinical examination 
including best corrected visual acuity (BCVA, Snellen visual 
acuity chart), anterior segment (slit lamp) and dilated fundus 
examination (indirect ophthalmoscopy and/or +78/90D lens). 
Clinical signs suggestive of CNV included presence of intra-
retinal fluid (IRF)/SRF, haemorrhage and yellowish membrane 
appearing at the involved site with increased retinal thickness. 
Location of CNV was described in terms of quadrant (one or 
multiple depending on the involvement of clock hours/circum-
ferential extent).

Multimodal imaging
Multimodal imaging comprised optical coherence tomography 
(spectral domain OCT; enhanced depth imaging, EDI-OCT; 
swept source OCT) at baseline and subsequent follow-up visits 
based on the discretion of the treating physician. OCT parame-
ters included measurements at fovea and the site of CNV. Central 
macular thickness (CMT) was defined as retinal thickness at the 
centre of the macula while subfoveal choroidal thickness (SFCT) 
was measured as distance between retinal pigment epithelium 
(RPE)-Bruch’s complex and choroidoscleral interface under the 
fovea. Similarly, maximum retinal and choroidal thickness at 
the site of CNV was also calculated. Choroidal measurements 
were not available for the patients (13 eyes) who were evaluated 
before the widespread application of EDI-OCT in clinical prac-
tice.22 Fundus fluorescein angiography (FFA) and/or indocyanine 
green angiography (ICGA) was done at baseline and follow-up 
visits, as per the physician discretion, to confirm the diagnosis 
and determine recurrence of CNV. Maximum dimension of 
CNV complex (as per hyperfluorescence in late phase of FFA) 
and minimum distance of CNV margin from fovea were calcu-
lated using in-built callipers.

Activity of CNV was defined on the basis of clinical evaluation 
(presence of SRF/IRF or subretinal haemorrhage, SRH), OCT 
(subretinal or sub-RPE hyper-reflectivity with IRF/SRF) and 
FFA/ICG (presence of diffuse leakage in late phases). Recurrence 
of the disease activity was defined as presence of SRF/IRF or 
SRH and/or reduced BCVA in eyes with complete disappearance 
of SRF/IRF/SRH. Patients were treated with anti-VEGF injec-
tions on pro re nata protocol and the decision to treat or choice 

of anti-VEGF agents was based on the discretion of the treating 
physician, local availability of drug and financial concerns. The 
off-label use, risks and benefits of intravitreal bevacizumab 
(IVB) and intravitreal ziv-aflibercept (IVZ) were explained and 
a written informed consent was obtained from the patients. The 
technique for aliquoting and intraocular use of IVB and IVZ was 
as per the standard procedure and has been explained in detail 
in our previous work.23

Though patients were treatment naïve with respect to CNV, 
patients received treatment for the primary disease pathology in 
cases with inflammatory CNV or idiopathic intracranial hyper-
tension (IIH) which included oral steroids, immunomodulatory 
therapy, intravitreal steroid injections and/or oral acetazolamide.

Treatment outcomes
Primary treatment outcome was change in BCVA (in logarithm 
of minimum angle of resolution, logMAR) through 12 months’ 
follow-up. Secondary outcomes included change in OCT param-
eters (CMT, SFCT, retinal and choroidal thickness at CNV site), 
mean number of anti-VEGF injections, PDT and laser. Any 
adverse events related to intravitreal injections, PDT or laser 
were documented and analysed.

Statistical analysis
Data were collected in Excel sheet and tabulated as mean±SD. 
BCVA was converted to logMAR for statistical analysis. Statis-
tical analysis was done using SPSS statistical software V.23 
(SPSS). Normality of the data was assessed using Shapiro-Wilk 
test. Paired t-test (parametric test) and Wilcoxon signed-rank 
test (non-parametric test) were used depending on the normality 
distribution of the data. Similarly, comparison of three or more 
groups was done using repeated measures analysis of variance 
or Friedman test for parametric and non-parametric data, 
respectively. Only p values ≤0.05 were considered statistically 
significant.

Results
A total of 77 eyes of 74 patients with a mean age of 61.9±21.8 
years were included in the analysis. The study cohort was 
predominantly females (42; 56.75%). Mean duration of disease 
duration was 9.2±14.1 months. Disease-specific distribution is 
shown in table 1.

A majority of eyes (41 eyes; 53.2%) had type 2 CNV on OCT 
with the rest being type 1 (36 eyes; 46.8%). Presence of SRF 
(64 eyes; 83.15) was more common compared with IRF (38 
eyes; 49.4%). A detailed analysis of the retinal and choroidal 
measurements at subfoveal and site of CNV is shown in table 2. 
FFA was available for 69 eyes at baseline. Occult CNV was 
the most common form noted in 33 eyes (47.8%) followed by 
classic CNV (29 eyes; 42.0%) and mixed with a combination of 
both classic and occult in 7 eyes (10.1%). Mean CNV size with 
respect to the maximum diameter of CNV was 2.2±1.3 mm. 
A total of 21 eyes (30.4%) had extension of CNV to subfoveal 
location. Minimum distance of CNV lesion from fovea in juxta-
foveal and extrafoveal lesions was 1.6±1.2 mm. Location in 
terms of quadrant-wise analysis revealed the temporal quadrant 
as the most common site followed by superior quadrant. Distri-
bution pattern of CNV in different quadrants has been shown 
in table 1. A majority of the eyes had extrafoveal leakage (36 
eyes; 52.2%). However, in some eyes leak on FFA also extended 
subfoveally (21 eyes; 30.4%) or juxtafoveally (12 eyes; 17.4%). 
Representative cases are shown in figures 1 and 2.
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Table 1  Various ocular characteristics including baseline 
demography, and clinical and multimodal imaging characteristics of 
eyes with peripapillary choroidal neovascularisation (CNV)

Ocular parameters n (%)

Baseline demographic data

Total number of eyes 77 (74 patients)

Age (mean±SD) 61.9±21.8

Gender (male/female) 32 (43.24%); 42 (56.76%)

Duration of illness (months) 9.2±14.1

BCVA in logMAR (Snellen equivalent) 0.55±0.54 (20/70)

Mean follow-up (mean±SD; months) 37.5±35.1 (median: 24 months)

Clinical characteristics

Aetiology

Neovascular age-related macular degeneration (AMD) 29*

Idiopathic 25*

Inflammatory 10

Angioid streaks 8

Idiopathic intracranial hypertension (IIH) 2*

Pathological myopia 1

Choroidal rupture 1

Optic nerve head (ONH) drusen 1

Location

 � One quadrant (temporal/superior) 52 (67.5%); 6 (7.8%)

 � Two quadrants (SNQ/ITQ/STQ) 2 (2.6%); 6 (7.8%); 10 (12.3%)

 � Three quadrants 1 (1.3%)

Subretinal haemorrhage 45 (58.4%)

Intraretinal or subretinal scarring 16 (20.8%)

Peripapillary atrophy 22 (28.6%)

OCT characteristics

Type of CNV on OCT (type 1/2) 36 (46.8%); 41 (53.2%)

Subretinal fluid (SRF) 64 (83.1%)

Intraretinal fluid (IRF) 38 (49.4%)

Angiography characteristics (FA—69 eyes)

Location

 � Only extrafoveal 36 (52.2%)

 � Juxtafoveal extension 12 (17.4%)

 � Subfoveal extension 21 (30.4%)

Type of CNV (classic/occult/mixed) 29 (42.0%); 33 (47.8%); 7 (10.1%)

Size of CNV (maximum diameter, mm) 2.16±1.26

Minimum distance of lesion from fovea (mm) 1.6±1.2

Treatment

Anti-VEGF injections (12 months’ follow-up) 
(mean±SD)

4.9±2.9

 � Bevacizumab 42 (54.55%)

 � Ranibizumab 5 (6.49%)

 � Aflibercept 20 (26%)

 � Ziv-aflibercept 10 (13%)

Photodynamic therapy (PDT) (mean±SD) 0.1±0.3; 6 (7.8%)

Laser photocoagulation (mean±SD) 0.02±0.1; 1 (1.3%)

*Three patients had bilateral choroidal neovascular membrane (CNVM) at presentation with 
one patient each in AMD, idiopathic and IIH group.
BCVA, best corrected visual acuity; FA, fluorescein angiography; ITQ, inferotemporal 
quadrant; OCT, optical coherence tomography; SNQ, superonasal quadrant; STQ, 
superotemporal quadrant; VEGF, vascular endothelial growth factor; logMAR, logarithm of 
minimum angle of resolution.

Table 2  Visual and anatomical outcomes through 12 months in 
eyes with peripapillary choroidal neovascularisation (CNV)

Ocular parameters Baseline 12 months’ follow-up P value

BCVA (logMAR)

 � Overall 0.55±0.54 0.29±0.39 <0.001

 � AMD 0.43±0.29 0.32±0.32 0.03

 � Idiopathic 0.43±0.38 0.20±0.18 0.01

OCT measurements

Subfoveal

Retinal thickness (µ)

 � Overall 309.0±110.1 262.4±98.2 <0.001

 � AMD 314.2±97.4 244.0±56.8 <0.001

 � Idiopathic 291.5±125.0 237.1±47.1 0.19

Choroidal thickness (µ)

 � Overall 304.2±104.3 256.6±153.6 0.02

 � AMD 284.5±96.1 256.3±91.2 0.001

 � Idiopathic 297.0±81.0 304.1±104.4 0.48

Site of CNVM

Retinal thickness (µ)

 � Overall 580.3±211.4 446.7±152.4 <0.001

 � AMD 549.0±185.5 388.9±150.1 <0.001

 � Idiopathic 541.5±241.0 506.9±139.2 0.39

Choroidal thickness (µ)

 � Overall 296.8±178.4 255.6±153.6 0.2

 � AMD 204.9±89.6 197.3±91.5 0.24

 � Idiopathic 391.7±196.6 334.4±192.7 0.11

Statistically significant values are highlighted in bold.
AMD, age-related macular degeneration; BCVA, best corrected visual acuity;CNVM, 
choroidal neovascular membrane; OCT, optical coherence tomography; logMAR, 
logarithm of minimum angle of resolution.

Figure 1  Fundus photograph (A) of a 19-year-old woman with 
peripapillary subretinal yellowish lesion, subretinal haemorrhage and 
a visual acuity of 20/80. Fundus fluorescein angiography (FFA, late 
phase; B) shows leak due to choroidal neovascular membrane (CNVM) 
suggestive of classic choroidal neovascularisation (CNV) and blocked 
fluorescence due to haemorrhage. Optical coherence tomography (OCT) 
(C) showed subretinal hyper-reflectivity (type 2 CNV) and intraretinal 
fluid. Fellow eye was within normal limits. After two intravitreal 
bevacizumab injections through 18 months, fundus photograph (D) 
shows peripapillary scarring with FFA showing staining (E) and OCT (F) 
showing foveal thinning, subretinal hyper-reflectivity and few cystoid 
spaces. Visual acuity improved to 20/50.

Among the 10 eyes (10 patients) with inflammatory CNV, 
8 patients were on treatment for the primary pathology (4 on 
immunomodulatory therapy—methotrexate (1), mycophenolate 
mofetil (3), and another 4 on tapering dose of oral steroids) at 
the time of presentation. Various aetiologies leading to forma-
tion of inflammatory CNV included VKH syndrome (four eyes), 
idiopathic panuveitis (three eyes), presumed ocular sarcoidosis 

(two eyes) and punctate inner choroidopathy (one eye). One 
patient with bilateral peripapillary CNV due to IIH was on oral 
acetazolamide therapy.
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Figure 2  Multimodal imaging of a 46-year-old woman with reduced 
vision in right eye (1/60) and left eye (20/20) for 6 months and 1 
month, respectively. Left eye fundus photography showed pigmented 
subretinal lesion temporal to disc with peripapillary atrophy, irregular 
linear streaks radiating from disc margins suggestive of angioid streaks 
(yellow arrow; A, F). Fundus fluorescein angiography (B, C) revealed 
early hyperfluorescence with late leakage suggestive of classic choroidal 
neovascular membrane (CNVM). Optical coherence tomography (OCT) 
showed subretinal hyper-reflectivity, intraretinal fluid (IRF) temporal 
to disc (D). After one intravitreal ziv-aflibercept injection, there was 
resolution of IRF with loss of outer retinal layers (E). Right eye fundus 
showed pigmented subfoveal scar with angioid streaks (yellow arrow, 
F) with OCT showing degenerated cystoid spaces and subretinal hyper-
reflectivity suggestive of scar (G).

Primary outcomes
All CNV eyes were treatment naïve with respect to treatment 
of CNV. Mean±SD (median; Snellen equivalent) BCVA at base-
line was 0.55±0.54 (0.42; 20/70) logMAR which improved 
to 0.29±0.39 (0.18; 20/40) logMAR at 12 months. Change in 
BCVA at 12 months using Wilcoxon signed-rank test was statis-
tically significant (p<0.001) as shown in table 2. Thirty eyes had 
BCVA of 0.3 logMAR or better (≥20/40) at baseline. A total of 
31 eyes had ≥0.3 logMAR (three lines) of BCVA gain while 12 
eyes had a loss of BCVA ≥0.1 logMAR (one line) through 12 
months. Subgroup analysis showed that idiopathic and AMD-
related CNVM also had a significant gain of visual acuity at 
12 months (table 2). Mean follow-up duration was 37.5±35.1 
months. Friedman test was used to compare the visual outcomes 
among 56 eyes of 55 patients with follow-up of >12 months 
(range 14–144 months) at three time points (baseline, 12 months 
and last follow-up). The difference in visual acuity was statisti-
cally significant (p<0.001).

Secondary outcomes
Mean changes in CMT, retinal thickness at site of CNV and 
SFCT were statistically significant (p<0.001,<0.001 and 0.02, 
respectively) whereas choroidal thickness at site of CNV did not 
change significantly at 12 months (p=0.2). Mean (±SD) number 
of anti-VEGF injections at 12 months was 4.9±2.9 (range 
1–10) whereas the mean number at total follow-up duration 
was 5.8±6.0 injections (range 1–27). Further analysis revealed 
that eyes with AMD (6.1±2.8) and angioid streaks (6.5±1.9) 
received a higher number of anti-VEGF injections compared 
with idiopathic (4.5±3.1) and inflammatory CNVM (3.3±2.1). 
PDT (standard dose, standard fluence) was administered as per 

previously specified protocol.24 Only one of the participating 
centres used PDT as a form of treatment. A total of six eyes of six 
patients were treated with single session of PDT. Similarly, laser 
photocoagulation was used sparingly and administered only in 
one eye. Surgical extraction of CNV was not performed in any 
of the eyes. Eight eyes had active CNV at 12 months’ follow-up 
and were further injected with anti-VEGF injections. Maximum 
treatment-free interval (mean±SD) at 12 months was 5.7±3.8 
months. None of the patients had any intravitreal anti-VEGF 
injection-related complications.

Multiple regression analysis showed that age (p=0.04) and 
baseline BCVA (p<0.001) were significant predictors of change 
in BCVA through 12 months. Size of CNVM (p=0.47) and 
minimum distance from fovea (p=0.12) did not significantly 
alter the visual outcomes.

Discussion
We studied the visual and anatomical outcomes in treatment-naïve 
eyes with peripapillary CNV through 12 months of follow-up 
in real-life settings. Change in BCVA through 12 months was 
significant suggestive of the major role of anti-VEGF agents in 
improving and maintaining visual acuity. They therefore form 
the first line of treatment in current clinical practice irrespec-
tive of the aetiology.14 19–21 25 Mean number of anti-VEGF injec-
tions was 4.9±2.9 in this study through 12 months with a mean 
maximum treatment-free interval of 5.7±3.8 months. Compar-
ative analysis showed that eyes with AMD and angioid streaks 
required more anti-VEGF injections in contrast to idiopathic 
and inflammatory CNVM. This bears resemblance to previous 
reports where peripapillary CNVM in cases with angioid streaks 
needed more injections compared with CNVM due to inflam-
matory causes.18 25 26 Moreover, gain of visual acuity was lesser 
in AMD group when compared with idiopathic group as shown 
in table 2.

Adrean et al have shown low recurrence rates in five eyes with 
peripapillary CNV treated with a combination of IVB and laser 
photocoagulation.27 However, the better anatomical outcomes 
in a small sample size and retrospective design should be taken 
cautiously.27 Only a limited number of patients received a session 
of PDT therapy (six eyes) and laser photocoagulation (one eye). 
Though laser photocoagulation and PDT have been described in 
literature with variable results, these treatment modalities have 
fallen out of favour in view of the high recurrence rates up to 50% 
along with superior outcomes with anti-VEGF agents.8 16 17 28

The aetiology pattern in our study is consistent with the 
previous publications with neovascular AMD, and idiopathic 
and inflammatory CNV forming the majority of cases.8 11 The 
aetiologies of peripapillary CNV are diverse and peripapillary 
area is a rare location for CNV formation.8 The temporal quad-
rant was the most common location followed by superotemporal 
and inferotemporal quadrants. The possible explanation for this 
occurrence could be the involvement of papillomacular bundle in 
the temporal quadrant leading to visual disturbances. Moreover, 
it has also been shown that two-thirds of peripapillary CNV may 
remain asymptomatic with 40% located nasal to disc.29 There-
fore, it would be more accurate to conclude that symptomatic 
peripapillary CNV is commonly located in temporal quadrant. 
Only one eye (1.3%) had presence of three quadrant involve-
ment in circumferential fashion around the optic disc which is 
lower than the previous reports (10%–15%).11 29 A total of three 
patients (3.9% of cases) of peripapillary CNV were bilateral 
which is relatively lower compared with similar studies on peri-
papillary CNV (14%–20%).11 29 30
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Though CNV in AMD can occur at both macular and peripap-
illary location, the former is more common and has been studied 
extensively.5 8 11 31 Favourable response to anti-VEGF agents in 
both groups has been shown in previous trials and this is evident 
in our study as well.5 8 31 CNV at peripapillary location has a 
variable natural history and a significant proportion (42%) can 
be asymptomatic without requiring any treatment for months 
to years.5 We are unable to comment on the natural history of 
peripapillary CNV as we studied the symptomatic patients which 
needed treatment in contrast to study by Lin et al. The authors 
reported that 10 eyes with CNV did not develop SRF at fovea 
until last follow-up and therefore did not receive any treatment. 
A total of nine eyes had fovea involving fluid at baseline whereas 
the remaining 14 developed SRF at fovea during the follow-up.5 
In our study, patients with CNV due to AMD received a mean 
of 6.03±2.8 anti-VEGF injections through 12 months which 
is similar to a previous report (mean of 6 anti-VEGF injections 
at 12 months) but higher than the mean of the entire cohort 
(4.9±2.9).5

In our cohort, angioid streaks were present in eight eyes 
with peripapillary CNV. Fellow eye evaluation revealed angioid 
streaks in five eyes while the other three eyes were normal. 
General examination did not reveal any systemic abnormality. A 
total of 10 eyes of 10 patients with inflammatory CNV received 
a mean of 3.1±2.0 anti-VEGF injections through 12 months. 
Only one CNV was active at follow-up period of 12 months and 
continued to receive further injections. Previous reports have 
also shown good treatment outcomes with anti-VEGF injec-
tions.8 10 11 25 None of the fellow eyes developed CNV during the 
follow-up and patients were maintained on immunosuppressive 
and steroid therapy.

Although the mean age of study cohort was 61.9 years, four 
patients were less than 20 years of age. The youngest patient 
(5 years old) was a case with optic nerve head drusen while 
there was a case of VKH syndrome, idiopathic panuveitis and 
presumed ocular sarcoidosis falling in the category of inflamma-
tory CNV. There was a preponderance of females in our study 
consistent with the previous studies.10 11 Among the 29 eyes with 
neovascular AMD, 22 had presence of type 1 CNV on OCT 
while FFA revealed 19 and 6 eyes with occult and mixed (both 
occult and classic), respectively.

This study has certain strengths and limitations. We have 
depicted global, real-life practice patterns and treatment 
outcomes in eyes with peripapillary CNV with a shift to anti-
VEGF drugs from the widely practised laser photocoagu-
lation and PDT in the past. However, the cases were treated 
with a multitude of therapies including laser and PDT. There-
fore, the results are not representative of outcomes with anti-
VEGF alone. The follow-up duration was long with mean of 
5.8±6.0 anti-VEGF injections and mean follow-up of 37.5 
months (median 24 months) covering a diverse aetiology of 
CNV. Though all four available anti-VEGF agents were used 
in this study, the lower number of injections in groups such as 
aflibercept and ziv-aflibercept was not sufficient to determine 
the superior drug. Being a retrospective, hospital-based study, 
the true incidence of peripapillary CNV cannot be determined. 
The relatively small number of patients in each subgroup based 
on aetiology prevented any conclusive, statistical evidence. 
Inclusion of only symptomatic cases of peripapillary CNV led 
to a preponderance of cases in temporal half of fundus which 
is possibly a source of selection bias. ICGA was not performed 
in majority of the participating centres; therefore, cases with 
polypoidal choroidal vasculopathy may have been erroneously 
diagnosed as CNVM.

In conclusion, we have shown that anti-VEGF agents lead to a 
significant visual and anatomical improvement in eyes with peri-
papillary CNV at 1 year. Concomitant immunomodulatory therapy 
with anti-VEGF therapy may help in the optimal management of 
inflammatory CNV with active inflammation. Future randomised 
controlled studies comparing available treatment modalities with a 
higher sample size and longer follow-up may provide robust infor-
mation regarding the best available treatment option.
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