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DEFINITION
• Polypoidal choroidal vasculopathy (PCV) is an important subtype of neovascularization defined by a 

branching vascular network along with peripapillary, macular, or peripheral sub-RPE nodular vascular 

dilations of varying number, also called polyps

Koh et al, Retina 2013 2013 Apr;33(4):686-716
Spaide et al. Ophthalmology 2020 May;127(5)



PACHYCHOROID 
DISEASE
SPECTRUM

AGE-RELATED
MACULAR

DEGENERATION
PCV

• Type 1 MNV
• Type 2 MNV
• Type 3 MNV
• Mixed type MNV

• CSCR
• Pachychoroid pigment 

epitheliopathy (PPE)
• Pachychoroid

neovasculopathy (PNV) 

Dansingani et al. Retina 2016 Mar;36(3):499-516
Cheung et al. Ophthalmology 2018 May;125(5):708-724

DEFINITION
• Controversy persists whether PCV is a subset of neovascular AMD or part of the pachychoroid disease spectrum



POLYPOIDAL

CHOROIDAL

VASCULOPATHY

aneurysms

occurrence of polypoidal lesions in eyes lacking typical
AMD features.48e50,53,54,56,58e61

Diagnostic Criteria

Based on both new understanding of its pathogenesis and
increasing data from imaging studies, the current thinking is
that PCV is a variant of a type 1 neovascularization, pre-
senting with clinical and imaging findings that differ from
those of typical neovascular AMD. There are several
traditional classifications of PCV and diagnostic criteria
based on clinical and ICGA findings (Table 2). According to
the Japanese Study Group guidelines,62 PCV may be
diagnosed as definite or probable based on fundus
examination, ICGA, or both. The EVEREST criteria first
were used by the central reading center of the multicenter
randomized clinical trial comparing IVT-R monotherapy,
PDT monotherapy, and combination therapy of IVT-R and
PDT.63,64 One study suggested that the Japanese PCV and
EVEREST classification systems of flash fundus camera-
based ICGA and confocal scanning laser ophthalmoscope
based ICGA largely are similar, with the EVEREST study
criteria having slightly higher specificity than the use of
subretinal focal hyperfluorescence alone.65 Although ICGA
traditionally is believed to be essential to diagnose PCV,

OCT findings are more accessible and are actually highly
reliable (Figs 1 and 2). Spectral-domain OCT B-scans
commonly show highly protruded RPE with underlying
moderate reflectivity, double-layer hyperreflective lines, and
notched pigment epithelial detachment (PED). Future
diagnostic criteria should aim to include multimodal imag-
ing criteria.

Clinical and Imaging Features

Clinical Features

Polypoidal choroidal vasculopathy presents with a seros-
anguineous exudative maculopathy characterized by a
paucity of drusen, pigmentary changes, geographic atrophy,
and disciform scar formation,2 with common features of
PCV summarized in Table 3.9,66 Polypoidal choroidal
vasculopathy should be classified based on the location of
the polyps: subfoveal, juxtafoveal, extrafoveal, peripapil-
lary, or peripheral. Based on the presentation, PCV also can
be classified into quiescent, exudative, or hemorrhagic
subtypes. Quiescent PCV is not associated with subretinal or
intraretinal fluid or hemorrhage. Exudative PCV is associ-
ated with subretinal fluid, neurosensory retinal thickening,
PED, lipid exudation, or a combination thereof, but without

Figure 2. Spectral-domain OCT scan (right) with corresponding fluorescein angiography (left) showing a double-layer sign (black arrowhead), pigment
epithelial detachment notch (black arrow), and a thumb-like polyp containing hyperreflective rings with internal hyporeflective lumen (white arrow).

Figure 3. Spectral-domain OCT image (right) with corresponding fluorescein angiography (left) showing the pachychoroid feature of polypoidal choroidal
vasculopathy.
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EPIDEMIOLOGY



EPIDEMIOLOGY

• Studies suggest that systemic factors for PCV and typical nAMD are similar (eg cigarette 

smoking is a consistent risk factor for both)

• Existing data suggest some genetic markers are shared between typical nAMD and PCV, whereas 

others are more unique to PCV

• Still, many of these associations were not found consistently across studies

Koh et al, Retina 2013 2013 Apr;33(4):686-716
Cheung et al. Ophthalmology 2018 May;125(5):708-724



hemorrhage. Polypoidal choroidal vasculopathy has been
reported to have higher incidence of serous retinal detach-
ment, greater serous retinal detachment height, and lower
incidence of intraretinal edema than eyes with typical neo-
vascular AMD.67 Hemorrhagic PCV is associated with
subretinal or sub-RPE hemorrhage, with or without exuda-
tive changes.68,69 Eyes with PCV are more likely than
typical neovascular AMD to demonstrate recurrent serous or
hemorrhage PED, massive macular hemorrhage, break-
through vitreous hemorrhage, or a combination thereof. This
classification has not been validated, and correlation with
visual outcome or treatment response has not been evaluated
in detail.70

OCT Features

The most commonly seen SD OCT features in PCV include
PED, double-layer sign, thickened choroid, and sometimes
focal choroidal excavation (Table 3; Figs 1e5). These
features should alert a clinician of the possibility of PCV
even in populations in which PCV prevalence is low or in

which ICGA is not performed routinely. In addition to
assisting the diagnosis of PCV, SD OCT also is useful in
monitoring the changes in subretinal fluid, PED, or both
after therapy.

Presence of subretinal fluid and intraretinal fluid are
markers of active exudative activity and often correlate to
areas of leakage on fluorescein angiography (FA). In PCV,
different parts of the lesion complex may have different
levels of activity. The predominant active component often
can be determined by colocalization of the area of fluid with
polyps, BVN, or both on ICGA or by colocalization of PED,
BVN, or both on OCT. This detail may have impact on the
choice of treatment method.

OCT angiography (OCTA) is a new imaging method to
visualize the vasculature noninvasively and has been
suggested to be a possible replacement for FA for diagnosis
of typical neovascular AMD. OCT angiography depicts the
abnormal vessels of PCV in 2 dimensions, like ICGA.
However, the consistency of findings between OCTA and
ICGA needs further investigation.71e74 Although the BVN
generally could be visualized using OCTA, the detection
rates of polyps using OCTA have been found to be
considerably lower compared with ICGA.72,73,75 Possible
reasons for an incomplete detection rate of polypoidal
lesions with OCTA are signal attenuation from overlying
structures and low blood flow speed within the polyps.
Therefore, with the present technology, OCTA is unable to
replace ICGA in the assessment of PCV.

Indocyanine Green Angiography Features

Indocyanine green angiography traditionally has been the
gold standard investigation tool used to diagnose PCV. Single
or multiple polyps can be seen in the early phase of ICGA. As
noted, both flash digital fundus photography ICGA or the
confocal scanning laser ophthalmoscope systems can detect at
least 80% of the typical nodular lesions of the PCV, although
the BVN and other features may be visualized better with
confocal scanning laser ophthalmoscopy.76 Some groups
have proposed to classify PCV further into different
subtypes according to the appearances on ICGA (Table 3).
However, there is no universal agreement on the visual
prognosis related to these subclassifications. It has been
suggested further that pulsatile polyps tend to rupture and

Figure 4. Spectral-domain OCT image (left) showing a moderate focal choroidal excavation (arrowhead). The position of the line scan is shown (dotted line)
in the corresponding fluorescein angiography ([FA] middle) and indocyanine green angiography ([ICGA] right).

Table 2. Polypoidal Choroidal Vasculopathy Diagnostic Criteria

Japanese Study Group Guidelines
Definite PCV:
Elevated orange-red lesions on fundus examination, and/or
Polypoidal lesions on ICGA

Probable PCV:
Only abnormal BVN seen on ICGA or recurrent hemorrhagic or serous

RPE detachments, or both, without features of definite PCV
EVEREST criteria (based on confocal scanning laser ophthalmoscopy)
Focal hyperfluorescent lesions appearing before 6 minutes on ICGA, plus
at least 1 of the following:
BVN on ICGA
Pulsatility on dynamic ICGA
Nodular appearance when ICGA viewed stereoscopically
Hypofluorescent halo on ICGA
Orange subretinal nodule on color photograph
Associated massive submacular hemorrhage

BVN ¼ branching vascular network; ICGA ¼ indocyanine green angi-
ography; PCV ¼ polypoidal choroidal vasculopathy; RPE ¼ retinal
pigment epithelium.
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pathogenesis of the type 1 neovascularization and PCV
lesions, even in eyes with normal or subnormal choroid
thickness.52

Furthermore, although AMD is the most common cause
of type 1 neovascularization, a form of type 1 neo-
vascularization associated with choroidal thickening
(pachychoroid), but lacking soft drusen and other typical

AMD findings, was reported recently.53 This condition was
termed pachychoroid neovasculopathy and was described as
falling within a spectrum of pachychoroid-related disorders
including pachychoroid pigment epitheliopathy, central
serous chorioretinopathy, and PCV.53e57 These studies
provide further evidence that PCV is a pachychoroid-driven
disorder with findings of similar choroidal features and the

Table 1. Systemic and Genetic Risk Factors of Polypoidal Choroidal Vasculopathy

Study Sample Size Ethnicity Risk Factors Odds Ratio
95% Confidence

Interval

Cackett et al, 2011* PCV, n ¼ 123;
controls, n ¼ 1489

Chinese Smoking 4.4 2.5e7.7

Woo et al, 2015* PCV, n ¼ 111;
controls, n ¼ 395

Koreans Smoking, spherical
equivalent, ARMS2

rs10490924

2.460, 1.187, 2.382 1.359e4.453,
1.033e1.364,
1.549e3.664

Nakata et al, 2013* PCV, n ¼ 581;
controls, n ¼ 793

Japanese CETP rs3764261 1.50 1.17e1.92

Zhang et al, 2013* PCV, n ¼ 250;
controls, n ¼ 204

Chinese CETP rs5882 1.63 1.25e2.12

Meng et al, 2015* PCV, n ¼ 291;
controls, n ¼ 221

Chinese CAD, CETP
rs3764261, LIPC

rs1532085

3.381, 1.444, 1.393 1.377e8.302,
1.047e1.991,
1.084e1.789

Liu et al, 2014* PCV, n ¼ 233;
controls, n ¼ 275

Chinese CETP rs3764261 1.80 1.30e2.49

Kikuchi et al, 2007* PCV, n ¼ 97;
controls, n ¼ 262

Japanese CRP (>0.95 mg/l) 3.53 1.49e8.40

Sakurada et al, 2015* PCV, n ¼ 22;
controls, n ¼ 20

Japanese CRP, IP-10 1.014, 1.13 1.003e1.024,
1.04e1.22

Cheung et al, 2017* PCV, n ¼ 241;
controls, n ¼ 1824

Singaporeans;
predominantly

Chinese

Age, BMI, HDL
cholesterol, axial

length

1.05, 1.07, 1.84, 0.83 1.02e1.08,
1.01e1.14,

1.02e3.35, 0.71e0.99
PCV, n ¼ 86;

controls, n ¼ 1267
Genetics: CFH

rs800292, ARMS2
rs10490924

0.62, 2.53 0.37e1.02, 1.56e4.11

ARMS2 ¼ age-related maculopathy susceptibility protein 2; BMI ¼ body mass index; CAD ¼ coronary artery disease; CETP ¼ cholesteryl ester transfer
protein; CFH ¼ complement factor; CRP ¼ C-reactive protein; HDL ¼ high-density lipoprotein; IP-10 ¼ interferon-g inducible protein; nAMD ¼
neovascular age-related macular degeneration; PCV ¼ polypoidal choroidal vasculopathy.
*As compared with controls.

Figure 1. Spectral-domain OCT scan (right) obtained through the polyp imaged in indocyanine green angiography (left) revealing multiple pigment
epithelial detachments (PEDs), PED notch (arrow), and a sharp PED peak (arrowhead) corresponding to the polyp, which can be called a thumb-like
protrusion. Meanwhile, this thumb-like protrusion contains a hyporeflective lumen within hyperreflective lesions adherent to the retinal pigment
epithelium (asterisk).
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Cheung et al. Ophthalmology 2018 May;125(5):708-724

• Although ICGA is traditionally believed to be essential to diagnose PCV, OCT findings are more 

accessible and are actually highly reliable:

- Notch at the border of a PED or M-shaped PED

- Double-layer sign and RPE undulation usually corresponding to the BVN

- Polyps may be attached to the back surface of the RPE or appear as sharp RPE protrusions and may contain 

hyperreflective rings with hyporreflective lumens

- Pachychoroid (diffuse or focal)

DIAGNOSIS
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TREATMENT
• The most important goal of treatment of treatment-naïve PCV should be achieving the best 

possible visual outcome while minimizing the treatment burden

• Results of both the EVEREST II and PLANET studies showed that anti-VEGF monotherapy as well 

as combination therapy with PDT give excellent functional visual outcomes at 1 and 2 years, and 

thus are acceptable initial treatment options in patients with symptomatic PCV

Lee et al. JAMA Ophthalmol 2018 Jul 1;136(7):786-793
Koh et al. JAMA Ophthalmol 2017 Nov 1;135(11):1206-1213

Lim et al. JAMA Ophthalmol 2020 Jul 16;138(9):935-942 
Cheung et al. Ophthalmology 2018 May;125(5):708-724



TREATMENT
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Yannuzzi L. The legend of polypoidal choroidal vasculopathy. Fifth International Congress on OCT Angiography and Advances on OCT. 15-16 December 2017, Rome, Italy

Anti-VEGF first and 
then PDT to the 
leaking aneurysms, 
if necessary

I agree!

K. B. Freund
L. Yannuzzi

SO HOW DO YOU TREAT PCV?



THANK YOU
marquesjoaopedro@gmail.com


