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CASE REPORT

Case series: pachychoroid pigment 
epitheliopathy transformed to polypoidal 
choroidal vasculopathy after long‑term 
follow‑up
Jiyang Tang1,2,3,4, Xinyao Han1,2,3,4, Ran Tang1,2,3,4, Mengyang Li1,2,3,4, Zongyi Wang1,2,3,4, Mingwei Zhao1,2,3,4 and 
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Abstract 

Background:  Pachychoroid pigment epitheliopathy (PPE), a retinal disorder that falls into the pachychoroid spec-
trum, is characterized by retinal pigment epithelium changes in pachychoroid eyes without existing or previous sub-
retinal fluid or soft drusen. Previous reports have indicated that PPE may share some pathophysiologic component 
with other pachychoroid spectrum diseases and could transform into central serous chorioretinopathy (CSC) during 
follow-up. CSC transformation to PNV and PCV has also been reported, but PPE transformation to PCV has not been 
reported. 

Case presentation:  Seven eyes of seven patients (four male three female, aged 62.7 ± 8.4 years) who presented 
with PPE at baseline transformed to PCV during follow-up. All study eyes had baseline contralateral eye diagnoses 
of PCV. All PPE eyes reported no symptoms at baseline and were followed up regularly for the treatment of their 
contralateral eyes. All PPE presented as pigment epithelium detachment (PED) at baseline. The mean central macular 
thickness (CMT) was 217.6 ± 14.6 µm, the mean subfoveal choroidal thickness (SFCT) was 354.9 ± 94.9 µm, and the 
mean sub-PPE choroidal thickness was 332.3 ± 84.6 µm. The mean PPE width and height were 1326.4 ± 791.4 µm 
and 58.7 ± 23.6 µm, respectively, at baseline. Disruption of the ellipsoid zone (EZ) was noted in 3 eyes, while choroidal 
vascular hyperpermeability (CVH) was noted in 5 eyes at baseline. The follow-up period was 75.0 ± 41.1 months, and 
the mean transformation time was 49.6 ± 24.8 months. All study eyes received no intervention before transformation.

Conclusions:  PPE could transform to PCV after a long follow-up period. Regular follow-ups for a long time should be 
recommended for patients with PPE.

Keywords:  Pachychoroid, Pachychoroid pigment epitheliopathy, Polypoidal choroidal vasculopathy, Pachychoroid 
spectrum diseases
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Background
Pachychoroid pigment epitheliopathy (PPE), first coined 
by Warrow et  al. in 2013, is a set of retinal disorders 
characterized by retinal pigment epithelium changes 
in pachychoroid eyes without existing or previous sub-
retinal fluid (SRF) or soft drusen [1]. PPE falls into the 
pachychoroid spectrum of diseases, a set of disorders 
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associated with choroid thickening, which include cen-
tral serous chorioretinopathy (CSC), pachychoroid neo-
vasculopathy (PNV), polypoidal choroidal vasculopathy 
(PCV) or aneurysmal type 1 neovascularization (AT1), 
focal choroidal excavation (FCE) and peripapillary pachy-
choroid syndrome (PPS) [2]. Pachychoroid is considered 
when, in the presence of pachyvessels, subfoveal choroi-
dal thickness (SFCT) exceeds 300  µm or an extrafoveal 
focus has increased choroidal thickness exceeding SFCT 
by more than 50  µm [2]. PPE, sometimes considered 
a “forme fruste” of CSC, has been reported to progress 
to CSC after long-term follow-up or intravitreal steroid 
administration [3–5]. There have also been reports asso-
ciating CSC with PNV and PCV [6]. From those reports, 
there has been speculation that PPE, CSC, PNV and PCV 
may represent “a continuous disease process triggered 
by continuity of choroidal malfunction” [7]. However, to 
date, there have been few studies on the long-term fol-
low-up of PPE, and there have been no reports of PPE 
progressing to PCV. Here, we report seven cases of PPE 
transforming to PCV after long-term follow-up.

Pachychoroid was diagnosed when SFCT was more 
than 300 μm or when extrafoveal focus choroidal thick-
ness exceeded SFCT by at least 50 μm [2, 3, 8, 9]. PPE was 
diagnosed if there were RPE changes accompanied with 
pachychoroid and without signs of past or current SRF 
and soft drusen [1, 2]. The diagnosis of CSC was based 
on the presence or a history of focal or diffuse leakage 
on fundus fluorescein angiography (FFA) with SRF con-
firmed on optical coherence tomography (OCT), signs of 
gravitational tracts, zonal areas of hyperautofluorescence, 
or geographic areas of speckled hyperautofluorescence 
without drusen or choroidal neovascular membrane 
(CNV). The diagnosis of PNV was based on the presence 
of pachychoroid with type I CNV confirmed with indocy-
anine green angiography (ICGA) and/or OCT angiogra-
phy (OCTA) [10, 11]. The diagnosis of PCV was based on 
the presence of polypoidal lesions confirmed with ICGA 
or OCT features such as sharp peaked PED and multilob-
ular PED highly indicative of PCV when hyperfluorescent 
“polyps” could not be visualized [12]. Eyes with previ-
ous ocular surgery other than uncomplicated cataract 
surgery, preexisting ocular diseases (e.g., uveitis, retinal 
disorders, optic nerve abnormalities), history of CSC and 
local or systemic usage of steroids were excluded.

Case presentation
This was a retrospective case series. Seven eyes of seven 
patients diagnosed with PPE at baseline transformed to 
PCV during follow-up were reported. All seven patients 
initially visited our center for decreased vision or meta-
morphopsia in their contralateral eyes, and all received 
a diagnosis of PCV in their contralateral eyes. Due to 

the latent nature of PPE, none of the patients presented 
any symptoms in their PPE eyes, and the PPE diagnoses 
were made incidentally. The patients were followed up 
regularly while receiving treatment for their PCV eyes.

All patients were Asian, with four males and three 
females. The mean age at initial PPE diagnosis was 
62.7 ± 8.4  years (median 64  years, range 51–74  years). 
The patients were followed up for 75.0 ± 41.1  months 
(median 77 months, range 31–153 months). The mean 
follow-up interval was 3.1 ± 1.9  months (median 2.4, 
range 1.5–7.2 months). On their OCT images, all PPE 
lesions presented with pigment epithelial detach-
ment (PED) with choroid thickening, while retinal 
pigment epithelium (RPE) migration or irregularity 
was not noted in these eyes. The mean central macu-
lar thickness (CMT) at baseline was 217.6 ± 14.6  µm 
(median 222 µm, range 203–232 µm), the mean SFCT 
was 354.9 ± 94.9  µm (median 372  µm, range 230–
478  µm), and the mean sub-PPE choroidal thickness 
was 332.3 ± 84.6  µm (median 309  µm, range 270–
507  µm). SFCT of five out of seven contralateral PCV 
eyes was available. Due to extensive PED and subreti-
nal hemorrhage, the inner surface of the sclera could 
not be visualized, and the SFCT of the contralateral 
eyes of case 1 and case 4 could not be measured. The 
mean SFCT of the contralateral PCV eyes at baseline 
was 276.2 ± 87.2 µm (median 253, range 190–407 µm). 
The mean PPE width was 1326.4 ± 791.4  µm (median 
1560  µm, range 362–2380  µm). The mean PPE height 
was 58.7 ± 23.6  µm (median 44  µm, range 36–94  µm). 
Disruption of the ellipsoid zone (EZ) on optical coher-
ence tomography (OCT) B-scan was noted in three 
eyes. The PEDs appeared as hyperfluorescent lesions 
without leakage (staining) on FFA and hypofluores-
cent lesions and no leakage on indocyanine green 
angiography (ICGA) (Fig.  1C). No evidence of active 
CNV, such as subretinal or intraretinal fluid, was 
noted in any patients on FA or ICGA. Choroidal vas-
cular hyperpermeability (CVH) on ICGA was noted 
in five eyes. The mean transformation time to PCV 
was 49.6 ± 24.8  months (median 48  months, range 
18–84 months). All patients did not complain of sudden 
decrease in vision or metamorphopsia until the devel-
opment of PCV, as confirmed by our multimodal imag-
ing findings in their PPE eyes during regular follow-ups 
for treatment for their contralateral eyes (Figs.  1, 2 
and 3). As the disease courses of all patients followed 
a similar trajectory, only two representative cases are 
described in detail below. The demographic and clini-
cal characteristics of all patients at baseline and follow-
up information are listed in Table  1. The treatment 
received and the clinical features of all study eyes at the 
last follow-up are shown in Supplemental Table 1.
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Case 1
Case 1 was a 64-year-old male who presented with 
decreased vision and metamorphopsia in his right eye 
for a month. He was diagnosed with PCV in his right 
eye and PPE in his left eye. The patient reported no pre-
vious episodes of metamorphopsia in either eye or any 
previous ocular history. He had medically controlled 
hypertension and no other systemic disorders. Best 
corrected visual acuity (BCVA) was found to be 0.25 in 
the right eye and 0.8 in the left eye. Anterior segment 
examination was unremarkable. Dilated funduscopic 
examination showed extensive subretinal fluid and PED 
at the macula in his right eye and PED in the juxtafoveal 
region in his left eye (Fig.  1A), which showed fundus 
autofluorescence (FAF) as a hypoautofluorescent lesion 

(Fig.  1B). FFA revealed a hyperfluorescent staining 
lesion without leakage in the juxtafoveal region in the 
left eye (Fig. 1C). ICGA revealed a small area of hypo-
fluorescence corresponding to the PED lesion (Fig. 1D). 
An OCT B-scan revealed a small PED as well as focal 
choroid thickening and the presence of pachyvessels 
beneath the PED (Fig. 1E). SFCT and sub-PPE choroi-
dal thickness were 230  µm and 309  µm, respectively. 
The PPE width and height were 382  µm and 42  µm, 
respectively, at baseline. The patient then received one 
session of photodynamic therapy (PDT) and multiple 
anti-vascular endothelial growth factor (VEGF) injec-
tions for his fellow eye and was followed up regularly. 
Over the course of the regular follow-up, progressive 
enlargement of the PED in his left eye was observed 

Fig. 1  Patient 1 was a 64-year-old male diagnosed with PPE in his left eye. At baseline, fundus examination (A) revealed a serous PED in the 
juxtafoveal region, which appeared on FAF (B) as a hypoautofluorescent lesion and a hyperfluorescent lesion (staining) on FFA (C). ICGA revealed 
an area of hypofluorescence (D) corresponding to a PED as shown on OCT B-scan (E). The PPE lesion showed progressive enlargement during 
the follow-up. F-G, H-I, J-K each showed ICGA images and corresponding OCT B-scans at 45 months, 52 months and 68 months, revealing slow 
but progressive enlargement of the PPE lesion. Eighty-one months after the initial PPE diagnosis, the patient developed metamorphopsia in his 
left eye. At 81 months, fundus examination (L) revealed a reddish-orange lesion in the juxtafoveal area and serous PED. FFA (M) and ICGA (N, O 
and Q) revealed a hyperfluorescent “polyp” (indicated with white arrow) with an adjacent area of hypoflurescence corresponding to the PED. 
Corresponding OCT B-scans revealed subretinal fluid (P and R) and newly developed PED adjacent to the PPE lesion 
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(Fig.  1F-K). Eighty-one months after the initial PPE 
diagnosis, the patient complained of metamorphop-
sia in his left eye. On this clinical visit, dilated fundus 
examination revealed a reddish-orange lesion in the 
juxtafoveal area and PED in the left eye (Fig.  1L) that 
appeared as a hyperfluorescent lesion with leakage on 
FFA (Fig. 1M). OCT B-scans revealed newly developed 
subretinal fluid and serous PEDs (Fig. 1P and 1R), while 
ICGA revealed hyperfluorescent polypoidal lesions 
next to the hypofluorescent PED lesions (Fig. 1N, O and 
Q) but no CVH in the left eye.

Case 2
Case 2 was a 59-year-old female who presented with 
decreased vision in her right eye. She was diagnosed with 
PCV in her right eye and PPE in her left eye. No previ-
ous episodes of metamorphopsia in either eye or any 
previous ocular history were reported. The patient had 
osteoarthritis (OA) and no other systemic disorders. The 
BCVA was found to be 0.05 in the right eye and 1.0 in the 
left eye. Anterior segment examination was unremark-
able. Dilated funduscopic examination showed subretinal 
hemorrhage at the macula in her right eye and multiple 

Fig. 2  Patient 2 was a 59-year-old female diagnosed with PPE in her left eye. At baseline, FAF (A) revealed areas of mottled hyperautofluorescence, 
while ICGA revealed multiple areas of hyperfluorescence and hypofluorescence (B) corresponding to small irregular PED on OCT B-scan (C). The 
lesion showed a stable disease course 12 months after the initial diagnosis. FAF at the 12-month follow-up (D), ICGA at the 12-month follow-up 
(E) and OCT B-scan at the 12-month follow-up (F) all revealed similar clinical findings with baseline. At 48 months, the patient developed 
metamorphopsia in her left eye. ICGA revealed a hyperfluorescent “polyp” (G, indicated by white arrow) and enlarged PED with subretinal fluid on 
OCT B-scan (H)
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areas of slight hyperpigmented and hypopigmented RPE 
changes that appeared as mottled hyperautofluorescent 
areas on FAF (Fig.  2A) in her left eye. An OCT B-scan 
revealed small flat irregular PEDs in her left eye (Fig. 2C). 
The SFCT and sub-PPE choroidal thicknesses were 
372  µm and 270  µm, respectively. The PPE width and 
height were 1560 µm and 44 µm, respectively, at baseline. 

ICGA revealed areas of hyperfluorescence and hypofluo-
rescence without leakage corresponding to the PPE lesion 
(Fig.  2B). The patient then received multiple anti-VEGF 
injections for her contralateral eye and was followed up. 
The PPE lesion in her left eye remained stable (Fig. 2D-F) 
until 48 months after the initial PPE diagnosis, when the 
patient complained of metamorphopsia in her left eye. 

Fig. 3  ICGA and OCT images of cases 3–7 at baseline and follow-ups. ICGA images of case 3 at baseline (A) revealed pachyvessels, while the 
corresponding OCT B-scan (B) revealed irregular PED at the site of pachyvessels (as indicated by white arrows). After 37 months of follow-up, 
hyperfluorescent “polyps” were revealed on ICGA images (C), and subretinal fluid was noted on OCT images (D). ICGA (E) and OCT (F) images of case 
4 at baseline revealed a small PED, while ICGA (G) and OCT (H) images at 18-month follow-up revealed a hyperfluorescecnt polyp and extensive 
PED. ICGA (I) and OCT (J) images of case 5 revealed flat irregular PED at baseline, while ICGA (K) and OCT (L) images after 84 months revealed 
subretinal fluid and extensive serous PED. ICGA (M) and OCT (N) images of case 6 at baseline revealed pachyvessels and small irregular PED, while 
ICGA (O) and OCT (P) images after 48 months revealed extensive subretinal hemorrhage. ICGA (Q) and OCT (R) images of case 7 at baseline 
revealed small irregular PEDs, while ICGA (S) and OCT (T) images after 31 months revealed a large serous PED and a “polyp” at the margin of the PED, 
flat irregular PED and subretinal fluid
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At this clinical visit, her OCT B-scan images revealed 
“thumb-like protrusion” and subretinal fluid as well as 
the preexisting small irregular PED (Fig. 2H), while ICGA 
revealed a hyperfluorescent “polyp” at the place of the 
original PPE lesion in her left eye (Fig. 2G).

Discussion and conclusions
Pachychoroid spectrum disease is a relatively new con-
cept that has received increasing academic and clinical 
attention in recent years. It is a set of diseases character-
ized by focal or diffuse choroidal thickening, thinning of 
the inner choroid and CVH [2]. Among the many disor-
ders included in the pachychoroid spectrum, PPE, CSC, 
PNV and PCV and their associations have been discussed 
in detail in the literature.

Due to the asymptomatic nature of PPE and its under-
estimated prevalence in the population, there have been 
few large-scale studies on its natural disease course. 
Previously, Saito et  al. reported a PPE case that trans-
formed to CSC after 35  months of follow-up [5]. War-
row et al. followed up eight patients with PPE for a mean 
of 70 months and suggested that PPE might progress to 
CSC, but these eyes tended to remain stable and did not 
progress [1]. Karacorlu retrospectively reviewed 46 PPE 
patients with at least 3 years of follow-up and found 48 
eyes (82.6%) with a stable clinical course, while 8 eyes 
(17.4%) developed CSC, but none developed PCV [3]. 
Ersoz et al. reported a case of a PPE eye developing CSC 
after five consecutive intravitreal administrations of dex-
amethasone [4]. Another study by Ersoz et  al. showed 
that the outer nuclear layer (ONL) in PPE eyes was thin-
ner than uncomplicated pachychoroid and healthy eyes, 
indicating that the degenerative process of pachychoroid 
spectrum diseases may begin with RPE alterations before 
the onset of subretinal fluid [13], lending credence to the 
theory that PPE could be part of the same disease pro-
cess that eventually leads to PCV. Although CSC have 
also been associated with PCV [6], there have been no 
previous reports of PPE transforming to PCV. In this 
case series, we reported seven cases of PPE developing 
into PCV after long-term follow-up periods. The aver-
age transforming time was 49.6 ± 34.4  months (median 
48 months, range 18–84 months).

Karacorlu et  al. classified PPE into four types: RPE 
elevation with microbreak appearance, PED, RPE thick-
ening and hyperreflective RPE spikes [3]. It is interesting 
to note that in our case series, most PPE lesions initially 
presented with flat irregular PED (FIPED) (Fig.  3, Sup-
plemental Figs.  1, 2, 3, 4 and 5). Previous studies have 
shown that FIPED in the context of CSC was associated 
with type 1 neovascularization [11], although whether 
this type of PPE alone is more likely to develop into 
PCV needs further investigation. Another risk factor for 

transformation is the diagnosis of their fellow eye. In our 
report, all patients had PCV in their fellow eye. A study 
by Sakurada et  al. showed that reduced choriocapillaris 
flow density, increased choroidal thickness and CVH 
appeared to colocalize in eyes with PPE, indicating that 
inner choroidal ischemia was likely to be associated with 
the pathogenesis of PPE [14]. PPE eyes that transformed 
to PCV might have more severe thinning of the inner 
choriocapillaris, which further results in ischemia and 
disruption of the RPE [15]. Future longitudinal studies 
of choroidal circulation hemodynamics in patients with 
PPE are needed to investigate the pathogenic difference 
between those transformed to PCV and those that did 
not.

Previous studies on fellow eyes of PCV reported that 
PCV could develop in 9% to 17% of fellow eyes after long-
term follow-up [16, 17]. A few studies have reported on 
precursor lesions of PCV. Kang et  al. reported drusen-
like deposits and pigmentary changes in contralateral 
eyes of PCV [18]; Kim et al. reported fellow eyes of PCV 
that developed PCV or CNV during follow-up presented 
more irregular RPE elevation, branching vascular net-
work, thicker choroid, choroidal vascular dilation and 
CVH [16]; Baek et  al. reported RPE and outer retinal 
abnormalities accompanied by pachyvessel increased 
risk of neovascularization development for fellow eyes of 
PCV [17]. These reports were consistent with our reports 
where RPE abnormalities could be precursor lesions of 
PCV, although previous studies focused more on con-
tralateral eyes of unilateral PCV, while our case series 
reviewed the study eyes in the context of pachychoroid 
spectrum diseases, showing that PPE lesions could pro-
gress to PCV after long-term follow-up, providing evi-
dence that PPE could be precursor lesions of PCV and 
that pachychoroid spectrum diseases could be a continu-
ous disease process.

There are limitations to this case series. As this was a 
retrospective case series, the follow-up interval was not 
standardized; therefore, the lesions reported were not 
observed on a regular basis. Patient history revealed no 
sudden change in visual acuity or the onset of metamor-
phopsia, micropsia, or central scotoma before symptoms 
of active PCV, indicating that there was a low likelihood 
of subretinal fluid during the follow-up period. However, 
the patients in this case series did not receive OCTA 
examination due to lack of knowledge of this spectrum of 
diseases at the time and the unavailability of OCTA at our 
center at the time of earlier clinic visits. While all patients 
in our case series underwent dye angiography to exclude 
active neovascularization, OCTA has been reported to be 
more sensitive in the detection of CNV [11]. Previously, 
Lee et al. reported that latent PNV could remain asymp-
tomatic and without SRF for a long period of time [19]. 
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Therefore, it could not be excluded that the PPE lesions 
reported in this case series first progressed to latent non-
exudative PNV before transforming to PCV. In the same 
study by Lee et al., they observed that nonexudative PNV 
were more prone to develop PCV during follow-up, 
although whether nonexudative PNV had more linkage 
with PCV than exudative PNV remains to be seen, as 
treatment received for exudative PNV might affect the 
natural disease course of PNV [19]. Studies into genetic 
risk factors for PCV have shown that genetic variations in 
ARMS2 and complement Factor H gene (CFH) increased 
the risk of PCV [20]. We did not investigate the genetic 
variations in our patients, so it could not be excluded 
that their transformation may be related to undiscovered 
genetic variation rather than PPE itself. The diagnosis 
of PCV in their fellow eyes gave these patients a higher 
chance to be diagnosed with PPE and followed closely, 
which resulted in detection bias and may give a false pic-
ture of PPE transformation. Large-scale prospective stud-
ies of PPE are needed to confirm this speculation.

Since most PPE patients are asymptomatic, usually 
no treatment is given unless they develop CSC, PNV or 
PCV. However, our cases showed that PPE may trans-
form to vision-threatening PCV in the long run; there-
fore, we need to consider whether early intervention with 
PPE will benefit our patients, especially those with PCV 
in their fellow eyes.

In conclusion, PPE could transform to PCV after a 
long follow-up period. Our cases lent more credence to 
the theory that PPE, CSC, PNV and PCV could be a con-
tinuous disease process. Long-term regular follow-ups 
should be recommended for patients with PPE.
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Additional file 1: Supplemental Figure 1. Multimodal imaging of case 
3 at baseline and 37-month follow-up. Fundus image at baseline (A) 
revealed pigmentary changes at the posterior pole. The ICGA image at 
baseline (B) revealed dilated choroidal vessels. An OCT-B scan at baseline 
(C) revealed flat irregular PED accompanied by pachyvessels correspond-
ing to the location of pigmentary changes on fundus images. The fundus 

image at the 37-month follow-up (D) revealed subretinal fluid at the 
posterior pole. The ICGA image at the 37-month follow-up (E) revealed a 
hypofluorescent lesion (corresponding to the area with subretinal fluid) 
and hyperfluorescent “polyps”. An OCT B-scan at the 37-month follow-up 
(F) showed subretinal fluid and flat irregular PED.

Additional file 2: Supplemental Figure 2. Multimodal imaging of case 
4 at baseline and 18-month follow-up. The fundus image at baseline (A) 
revealed two areas with pigmentary changes. Fundus autofluorescence 
(B) revealed a hyperautofluorescent lesion (indicated with white arrow) 
and a hypoautofluorescent lesion (indicated with green arrow). FFA at 
baseline (C) revealed two hyperfluorescent lesions; the white arrow 
indicates the area of staining hyperfluorescence, while the green arrow 
indicates the area of the window defect. (D) ICGA at baseline revealed a 
hyperfluorescent lesion corresponding to a PED on OCT B-scan (E). The 
fundus image at the 18-month follow-up (F) revealed extensive subretinal 
hemorrhage. ICGA images (G) at the 18-month follow-up revealed an area 
of hypofluorescence corresponding to the area with subretinal hemor-
rhage and a hyperfluorescent “polyp” (indicated with white arrow).

Additional file 3: Supplemental Figure 3. Multimodal imaging of case 
5 at baseline and follow-up. The infrared reflectance (IR) image at baseline 
(A) revealed mottled reflectivity at the posterior pole. ICGA images (B) 
revealed areas of hyper- and hypo-fluorescence corresponding to serous 
PED on OCT B-scan (C). IR image (D), ICGA image (E) and OCT B-scan at 
61-month follow-up revealed a stable clinical course. The IR image at the 
84-month follow-up (G) revealed a large area of decreased reflectivity 
corresponding to extensive subretinal hemorrhage. FA at the 84-month 
follow-up (J) revealed mottled hyperfluorescence adjacent to an extensive 
area of hypofluorescence (masking). ICGA images at the 84-month follow-
up (H and K) revealed a branching vascular network adjacent to an exten-
sive area of hypofluorescence caused by masking. An OCT B-scan revealed 
subretinal fluid with flat irregular PED (I) and hemorrhagic PED (L).

Additional file 4: Supplemental Figure 4. Multimodal imaging of case 6 
at baseline and 48-month follow-up. FAF at baseline (A) revealed an area 
of hyperautofluorescence corresponding to hypofluorescence (masking) 
on ICGA images (B). An OCT B-scan revealed irregular PED with hyperre-
flective material. The fundus image at the 48-month follow-up (D) showed 
extensive subretinal hemorrhage. ICGA images at the 48-month follow-up 
(E) showed an extensive area of hypofluorescence caused by masking. 
An OCT B-scan at the 48-month follow-up (F) showed subretinal fluid, 
subretinal hemorrhage and hemorrhagic PED.

Additional file 5: Supplemental Figure 5. Multimodal imaging of 
case 7 at baseline and 31-month follow-up. Fundus image at baseline 
(A) revealed pigmentary changes at the posterior pole. FFA at baseline 
revealed areas of hyperfluorescence (staining) at the macula. ICGA images 
(C) revealed areas of hypofluorescence (masking) at the macula. The 
fundus image at the 31-month follow-up (E) revealed a large PED at the 
macula. FFA at 31-month follow-up (F) revealed pooling hyperfluores-
cence corresponding to the PED adjacent to an intense localized area 
of hyperfluorescence. ICGA images (G and I) showed a hyperfluorescent 
“polyp” adjacent to an area of hypofluorescence (masking caused by PED). 
OCT B-scans (H and J) showed subretinal fluid, flat irregular PED and large 
serous PED.

Additional file 6: Supplemental Table 1. Treatment received and clinical 
features of all study eyes at the last follow-up. *MRT was defined as the 
maximum retinal thickness of the scanned area measuredon all OCT 
B-scans of the study eye. †Due to severe macular edema and extensive 
PED, the SFCT and MRT of case 3 as well as the SFCT of case 4 could not 
be measured. BCVA, best corrected visual acuity; LogMAR, logarithm of 
the minimum angle of resolution; CMT, central macular thickness; SFCT, 
subfoveal choroidal thickness; MRT, maximum retinal thickness; PDT, 
photodynamic therapy. 
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