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Novel Findings of Polypoidal Choroidal Vasculopathy via Optical
Coherence Tomography Angiography
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Purpose: To introduce novel findings of polypoidal choroidal vasculopathy (PCV) via optical coherence tomog-

raphy angiography (OCTA)

Methods: This study is a retrospective chart review of 16 patients (16 eyes) with PCV. OCTA (Avanti RTVue XR)
findings were evaluated and selected for analysis after agreement by two retina specialists .

Results: Twenty one polyps in 16 eyes (16 patients) with PCV were included in this study. The mean patient
age was 67 years (13 men and three women). The shape of polypoidal lesions on OCTA at initial were halo
(five polyps), rosette (seven polyps), and vascular network (nine polyps). Eight months after anti-vascular en-
dothelial growth factor treatment, in a total of four eyes, seven polyps could be followed up completely, the
two halo type polypoidal lesions changed to rosette and vascular network type. The lesions of three rosette
and two vascular network type lesions did not change in shape. In addition, the size of the polypoidal lesions
(one among two halo types, two among three rosette types, and two among two vascular network types) de-
creased, but one halo type did not change and one rosette type increased in size on OCTA.

Conclusions: En-face OCTA enabled us to categorize novel types of PCV with polypoidal lesions.

Key Words: Indocyanine green angiography, Optical coherence tomography, Optical coherence tomogra-

phy angiography, Polypoidal choroidal vasculopathy

Polypoidal choroidal vasculopathy (PCV) is a disease
characterized by a branching vascular network in the cho-
roid with terminal, polyp-like aneurysmal dilations. It was
named by Yannuzzi et al. in 1990 [1]. Indocyanine green
angiography (ICGA) is essential in the diagnosis of PCV.
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Typically, branching blood vessels of varying sizes form a
network, and the extended polyps are shown at the end
under retinal pigment epithelium [2-4]. PCV not only
causes subretinal hemorrhage and retinal pigment epitheli-
al detachment in patients aged 50 years or older like age-
related macular degeneration, but also induces bleeding
and exudative changes due to the active polyps without a
precedent change in Bruch’s membrane or soft drusen. It
may cause permanent visual deterioration due to changes
of retinal pigment epithelium, bleeding, and disciform
scars through chronic progression. For this reason, treat-
ment based on accurate diagnosis is necessary [3,5,6].
Although ICGA is a basic diagnostic method for PCV,
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there are many inconveniences and side effects associated
with the examination which involves intravascular injec-
tion of the contrast agent. Optical coherence tomography
(OCT) is also very useful because, polypoidal elevation of
the retinal pigment epithelium, a distinct characteristic of
PCYV, can be observed. In addition, changes in retinal pig-
ment epithelial detachment and subretinal fluid after
treatment can be identified [7-9]. However, the disadvan-
tage of OCT is difficulty in observing pathological chang-
es in the blood vessels that are characteristics of PCV. As
a result, it is not used as a basic examination for identify-
ing PCV [10].

Recently, optical coherence tomography angiography
(OCTA) has been introduced and used for the diagnosis of
PCYV, and for follow-up observation of progress after treat-
ment. OCTA measures the movement of red blood cells in
retinal and choroidal vessels over time through a non-inva-
sive method and presents it as a B-scan of OCT. For this
reason, it is possible to efficiently diagnose the change in
vascular structure of each retinal layer, which is difficult to
analyze with ICGA [11]. Most reports showed that the vas-
cular network structure could be observed more clearly in
OCTA, whereas better images of polyps were produced by
ICGA [11-17]. In some reports, the types of polyps on ICGA
were classified as solitary, clustered, and combined [18].
Furthermore, their prognoses were analyzed, solitary aneu-
rysmal dilated lesions were stable with a favorable clinical
course, but the cluster of grape-like lesions were active
with leakage or hemorrhage that caused visual loss [6]. The
shapes of the polyps found on OCTA were described as a
bright round lesion or a bright outline with dark lumen
[6,11-18]. However, no studies have classified the shape of
the polyp and analyzed changes after treatment on OCTA.

This study aimed to propose a new classification by de-
termining the shape of the polyp found on OCTA, and to
compare the change after treatment with that of ICGA ac-
cording to the classification.

Materials and Methods

This study retrospectively analyzed the medical charts
of 16 patients (16 eyes), that were diagnosed with PCV at
the Retina Center, Nune Eye Hospital. The enrolled study
eyes had one or more nodular extensions at the end of a
branching vascular network (BVN) on ICGA, whose im-
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age quality of OCTA was clear enough for the study.
About 8 months after anti-vascular endothelial growth fac-
tor (anti-VEGF) treatment, in a total of four eyes, seven
polyps could be followed up completely. All enrolled pa-
tients underwent both ICGA and OCTA to allow for paral-
lel comparison.

Basic ophthalmological examination, fundus photogra-
phy, fluorescein angiography (FAG), ICGA, and OCTA
were performed. FAG and ICGA were conducted with
Heidelberg retinal angiography (HR A-2, Heidelberg Engi-
neering, Heidelberg, Germany) using a confocal scanning
laser ophthalmoscope. OCTA was conducted using the
Avanti RTVue XR (Optovue Inc., Fremont, CA, USA) that
used the split-spectrum amplitude-decorrelation angiogra-
phy algorithm. PCV size was measured by the built-in pro-
grams of the HRA-2 and OCTA.

Polypoidal lesions on ICGA were classified into cluster
and aneurysm according to morphology, and the change in
lesion size after the treatment was measured along with
the BVN. Moreover, PCV lesions identified on ICGA were
analyzed on OCTA while changes related to their shapes,
sizes, and treatments were measured. The pattern and
change of the polypoidal lesions and BVN in both images
were reviewed by two experienced doctors (SS and OWK).
The study was conducted in adherence to the tenets of the
Declaration of Helsinki and was approved by the institu-
tional review board of Nune Eye Hospital (N-1802-001-
999). Informed consent was waived by the board.

Results

The follow-up period of this study was 8.3 months (8 to
9 months), and in a total of four eyes, seven polyps could
be followed up completely. During this period, patients un-
derwent an average of 4.8 rounds of anti-VEGF therapy
with aflibercept (Eylea; Bayer, Berlin, Germany). The age
range of the patients was 57 to 83 years (mean age of 67
years old), and 13 men and three women were included.

Characteristics of polypoidal choroidal vasculopathy-
PCV on ICGA and OCTA

There were 20 polyps found on ICGA and 21 polyps
found on OCTA (Table 1). The reason for the difference was
that one aneurysm-type polyp from case 4 on ICGA was
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Table 1. Initial findings on OCTA and ICGA

Case Polyp Age Sex Site Polyp type
no.  (yr) OCTA ICGA
1 1 63 Male  Right Rosette Aneurysm
2 83 Male  Right Rosette Aneurysm
2 3 82 Male  Right Halo Cluster
4 72  Female Right Rosette Aneurysm
. 5 72  Female Right Network Aneurysm
4 6 61 Male  Right Rosette Aneurysm
7 61 Male Left Rosette
> 8 61 Male Left Rosette Ancurysm
6 9 60 Male Left ~ Network Aneurysm
7 10 69 Male Left Network  Aneurysm
8 11 62 Male Left ~ Network Aneurysm
9 12 57 Female Right Network  Cluster
10 13 68  Male Left Halo Aneurysm
11 14 62  Male Left Halo Cluster
. 15 69  Male Right Network Aneurysm
16 69  Male Right Network Aneurysm

13 17 60  Male Right
14 18 76  Male  Right

Network  Aneurysm

Network ~ Aneurysm

s 19 74 Male  Right Halo Cluster
20 74  Male  Right Halo Aneurysm
16 21 57 Male Left Rosette  Aneurysm

OCTA = optical coherence tomography angiography; ICGA =
indocyanine green angiography.

observed as separated polyps on OCTA. In addition, two
types of polyps were found on ICGA including cluster (four
out of 20) and aneurysm types (16 out of 20). However,
these polyps were observed in various patterns found on
OCTA, including halo type (five out of 21) with a high-flow
density surrounding the inner regular dark circular cavity
and the periphery, vascular network type (nine out of 21)
similar to BVN, and rosette type (seven out of 21) with a
high-flow density surrounding the inner irregular dark cav-
ity and the periphery (Fig. 1A-1L, 2A-2L, 3A-3L, 4A-4L). In
terms of lesion size at initial examination, the mean size of
polyps was 0.1 mm® on ICGA and 0.22 mm” on OCTA,
thereby showing a significant difference between the two
examinations (p = 0.014). Meanwhile, the mean size of
BVN was 2.66 mm” on ICGA and 2.15 mm” on OCTA, and
there was no significant difference (p = 0.372).
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Longitudinal study of PCV on ICGA and OCTA

Eight months after anti-VEGF treatment, in a total of
four eyes, were followed up. Based on longitudinal changes
in the shape of the polypoidal lesion after treatment, a total
of six polyps observed on ICGA either maintained their
original type at final follow-up observation (four polyps) or
the polyp disappeared (two polyps), while five of seven
polyps found on OCTA maintained their original type, and
two of seven polyps showed a change in type after treat-
ment (Table 2). These changes in shape appeared in the two
halo types, and they were changed to vascular network
type and rosette type, respectively. In terms of treatment
response according to type found on OCTA, one of two
halo types changed into a vascular type with decreased
size, thereby showing improvement in its pattern while an-
other polyp was changed into a rosette type without any
change in size. All vascular network types maintained
their original types at the final follow-up observation, and
the sizes of the polyps were reduced. All rosette types
maintained their original type. However, the size of the le-
sion was reduced in two of three cases and was increased
in the rest of the lesions that showed a worsening pattern.
In terms of BVN connected with each polyp, the BVN size
was reduced after the treatment in all cases of PCV with
halo-type polyps. In half of the cases of PCV with vascular
network type polyps, the size of BVN was reduced. How-
ever, the size of BVN increased in the remaining half. For
the rosette type, the size of BVN was reduced in two of
three cases, but the size of BVN increased in the remaining
one of three cases. During the study period, initial visual
acuity was unchanged except for case 1, which showed
only a slight improve in best-corrected visual acuity from
20/25 to 20/ 20.

Discussion

PCV is a disease characterized by branching vascular
network, terminal polyp-like aneurysmal dilations, and ex-
udative changes. It is also known for having a relatively
good natural prognosis, unlike choroidal neovascularization
accompanied by age-related macular degeneration [1,6].
However, during long-term follow-up, recurrence is com-
mon and chronic progression occurs because BVN devel-
ops a new polyp at the ends as it grows [3,5].
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En Face

Fig. 1. Case 1 indocyanine green angiography (ICGA), optical coherence tomography angiography (OCTA), En Face, and spectral-domain
optical coherence tomography (SD-OCT) findings. (A) Two hot spots (cluster and aneurysm, white arrow and arrowhead) of polypoidal
lesions and branching vascular network (BVN, black arrow) were detected on ICGA. (B) Two round and high-flow outlined with dark halo
polypoidal lesions (arrow and arrowhead, yellow colored area) were detected on OCTA. (C) These polpypoidal lesions were also detected
on En-Face image (cluster and aneurysm, white arrow and arrowhead). (D) BVN (arrow) was identified on OCTA. (E) Cluster type of pol-
ypoidal lesion was disappeared after treatment, but aneurysm type was still remained on ICGA (cluster and aneurysm, white arrow and
arrowhead; BVN, black arrow). (F) Large-sized halo type of polyp (arrow) was changed to vascular network type, and small-sized halo
type polyp (arrowhead) was changed into rosette type on OCTA. (G) En-Face finding of polyps after treatment (cluster and aneurysm,
white arrow and arrowhead). (H) Decreased the area of BVN (arrow) on OCTA. (IJ) SD-OCT finding of polyps (arrow) at initial and after

treatment. (K,L) 3D finding of polyp at initial and after treatment.

The BVN of PCV is well demonstrated on ICGA at an
early phase, hyperfluorescence of the polyp type is re-
markably observed during the middle phase, and the num-
ber of polyps varies from 2 to 8 [2,19,20]. According to
previous studies, PCV polyps found on OCTA could be
confirmed by ICGA in approximately 50% to 100% of cas-
es, and BVN could be confirmed in approximately 70% to
100%. Polyps are observed to be significantly smaller in
size on OCTA than on ICGA. In the case of BVN, an ex-
tremely bright vascular structure can be distinguished
from the surrounding normal blood vessels, and a clear

boundary can be identified, as compared to ICGA [11-
17,21]. It has also been reported that polyps were observed
as various flow signals on OCTA, such as a bright round
lesion or a bright outline with dark lumen. However, in
this study, polyps were observed in three patterns on
OCTA including the halo type with a high-flow density
surrounding the inner regular dark circular cavity, the vas-
cular network type similar to BVN, and the rosette type
with a high-flow density surrounding the inner irregular
dark cavity (Fig. 1-4) [6,11-18]. However, it is difficult to
determine which of these various polyps are active polyps
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Fig. 2. Case 2 indocyanine green angiography (ICGA), optical coherence tomography angiography (OCTA), En Face, and spectral-domain
optical coherence tomography (SD-OCT) findings. (A) Cluster type of polypoidal lesion (white arrow) and branching vascular network
(BVN, black arrow) were detected on ICGA. (B) High-flow vascular network polypoidal lesions (white arrow and yellow colored area)
was detected on OCTA. (C) This polpypoidal lesion (white arrow) was also detected on En-Face image. (D) BVN (arrow) was identified on
OCTA. (E) Decreased size of cluster type polypoidal lesion (white arrow) and BVN (black arrow) after treatment on ICGA. (F) Vascular
network type of polyp (white arrow) was maintained as the original type on OCTA. (G) En-Face finding of polyp (white arrow) after treat-
ment. (H) Decreased the area of BVN (arrow) on OCTA. (I,J) SD-OCT finding of polyps (arrow) at initial and after treatment. (K,L) 3D

finding of polyp at initial and after treatment.

that can cause symptoms and inactive polyps that often
change into active polyps within a short period of time
[6,8,22-30]. In the case of BVN, it is known that there is no
significant change in the maximum diameter before and
after the treatment in all cases, even though there is signif-
icant improvement in corrected visual acuity, complete re-
mission of subretinal fluid, significant decrease in the
mean macular and choroidal thickness, and loss of polyp
after intravitreal anti-VEGF injection. For this reason, it is
challenging to accurately identify current lesion activity
status [22-25].

Based on previous reports on PCV treatment, photody-
namic therapy shows an over 70% nodal closure rate as
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well as improvement in visual acuity and FAG findings.
Nevertheless, recurrence is common after one year and
there is risk of macular ischemia, subretinal hemorrhage,
and pigment epithelial atrophy [24,30]. Intravitreal an-
ti-VEGF injection is increasingly common and is known
as an effective treatment for reducing exudation and main-
taining visual acuity. However, the effect is limited, since
it has a nodal closure rate of 20% to 40% [26-29]. The re-
cently developed aflibercept has a nodal closure rate of
50% to 75% [22,23,30]. Based on various reports, polyps,
SRF, and PED improved after anti-VEGF therapy, but
BVN was maintained without any change [22-25]. The
subjects of this study have never received photodynamic
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En Face OCTA

Fig. 3. Case 3 indocyanine green angiography (ICGA), optical coherence tomography angiography (OCTA), En Face, and spectral-domain
optical coherence tomography (SD-OCT) findings. (A) Two hot spots (aneurysms, white arrow and arrowhead) of polypoidal lesions and
branching vascular network (BVN, black arrow) were detected on ICGA. (B) High-flow outlined with irregular dark halo, the rosette type,
polypoidal lesions (arrow) and high-flow vascular network type polypoidal lesion (arrowhead, in the small box) were detected on OCTA
(yellow colored area). (C) These polpypoidal lesions (white arrow and arrow head) were also detected on En-Face image. (D) BVN (arrow)
was identified on OCTA. (E) The brighter and large-sized aneurysm type of polypoidal lesion (white arrow) was increased the size, but the
relatively faint aneurysm type (arrowhead) was almost disappeared after treatment on ICGA (BVN, black arrow). (F) The rosette type (ar-
row) and the vascular network type (arrowhead, in the small box) were unchanged as the original types after treatment on OCTA. (G) En-
Face finding of polyps (white arrow and arrow head) after treatment. (H) Increased the area of BVN (arrow) on OCTA after treatment. (IJ)
SD-OCT finding of polyps (arrow) at initial and after treatment. (K,L) 3D finding of polyps at initial and after treatment.

therapy, aflibercept was injected more than once in all cas-
es except for case 4, and only bevacizumab was injected
into case 4. As a result, the sizes of 6 of the 7 polyps on
OCTA were reduced at final follow-up observation (p =
0.124), and for BVN, improvement was shown in 3 of the 4
cases, although it was not significant (p = 0.519) (Table 2).
Tanaka et al. [17] classified the PCV polyps into two
types according to location, and reported that the shape of
the polyp could be observed differently on OCTA. For this
reason, either hemorrhagic pigment epithelial detachment

(PED) or subretinal hemorrhage was suggested. This was
only an analysis of type according to the polyp and ana-
tomical situations of the surroundings at a specific point in
time rather than an analysis of polyp activity. On the other
hand, this study was conducted to clarify novel findings of
the shape of polyps and to analyze the correlation of activ-
ity with the shape of the polyps.

In this study, polyps, observed as a single or clustered
circular hyperfluorescence on ICGA, were found to have
various shapes (e.g., halo, vascular network, and rosette) on
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Fig. 4. Case 4 indocyanine green angiography (ICGA), optical coherence tomography angiography (OCTA), En Face, and spectral-domain
optical coherence tomography (SD-OCT) findings. (A) One hot spots (aneurysm, white arrow) of polypoidal lesion and branching vascular
network (BVN, black arrow) were detected on ICGA. (B) Two round and high-flow outlined with irregular dark halo polypoidal lesions
(arrow and arrowhead) were detected on OCTA. (C) These polpypoidal lesions (white arrow and arrowhead) were also detected on En-Face
image. (D) BVN (arrow) was identified on OCTA. (E) The fluorescence of aneurysm type of polypoidal lesion (white arrow) was decreased
size after treatment (BVN, black arrow). (F) Two rosette type polyps (arrow and arrowhead) were remained as the original types after
treatment on OCTA. (G) En-Face finding of polyps (white arrow and arrowhead) after treatment. (H) Decreased the area of BVN (arrow)
on OCTA after treatment. (I,J) SD-OCT finding of polyps (white arrow and arrowhead) at initial and after treatment. (K,L) 3D finding of

polyps at initial and after treatment.

OCTA. Based on the progress of the three types of polyps
after treatment, the size of one of the two halo types was
reduced at final observation while the size of the other pol-
yp did not show any change. Two of the three rosette types
had decreased size, but the size of the remaining rosette
type increased (Table 2). However, sizes of the two vascu-
lar network types both decreased at final follow-up obser-
vation. The differences in the morphology of the polyps
were found on OCTA and there were variable responses to
treatment. Although the number of polyps that were ana-
lyzed in this study was limited to observing the tendency
of changes, there was the possibility of various treatment

60

responses by different types of polyps on OCTA. Long-
term follow-up in more subjects is needed to evaluate treat-
ment response according to the type of polyp and/or to an-
alyze the accompanying changes in BVN using OCTA.
This study has several limitations. First, it is a retrospec-
tive study. Second, the sample size was small due to simul-
taneously performing ICG, OCT, and OCTA. Only patients
who were observed for a sufficient period of time were se-
lected. Finally, the shapes of a polypoidal lesion could be
miscalculated, as they have a three-dimensional structure.
For this reason, we tried to analyze every section of OCTA
and examined the three-dimensional virtual image using



Table 2. Longitudinal changes on OCTA and ICGA
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Polyp BVN
Polyp Polyp type Treatment Polyp type Treatment Treatment Treatment
no. (OCTA) response (ICGA) response response response
Initial Final (OCTA) Initial Final (ICGA) (OCTA) (ICGA)
1 Halo Network Improved Cluster Disappeared Improved Improved No change
2 Halo Rosette No change Aneurysm Aneurysm No change Improved No change
3 Network  Network Improved Cluster Cluster No change Improved Improved
4 Network ~ Network Improved Aneurysm Disappeared Improved Aggravated Aggravated
5 Rosette Rosette Improved Aneurysm Aneurysm Aggravated Aggravated Aggravated
6 Rosette Rosette Aggravated  Aneurysm®  Aneurysm’ Improved Improved Aggravated
7 Rosette Rosette Improved Aneurysm”  Aneurysm’ Improved Improved Aggravated

Size was measured by each built-in program of HRA-2 and OCTA; Improved: decreased size of the lesion after treatment; Aggravated:

increased size of the lesion after treatment.

QCTA = optical coherence tomography angiography; ICGA = indocyanine green angiography; BVN = branching vascular network.
The one aneurysm-type polyp on ICGA was observed as two distinctly divided polyps on OCTA.

the built-in program (K and L of Fig. 1-4). Nonetheless,
this study was meaningful in that the halo, rosette, and
vascular network types of polyps were newly proposed in
PCV patients via OCTA, a result which could not be ob-
served on existing ICGA. These morphological differences
may be correlated with treatment response.

Conflict of Interest

No potential conflict of interest relevant to this article
was reported.

References

1. Yannuzzi LA, Sorenson J, Spaide RF, Lipson B. Idiopathic
polypoidal choroidal vasculopathy (IPCV). Retina 1990;10:1-8.

2. Spaide RF, Yannuzzi LA, Slakter JS, et al. Indocyanine
green videoangiography of idiopathic polypoidal choroidal
vasculopathy. Retina 1995;15:100-10.

3. Yannuzzi LA, Ciardella A, Spaide RF, et al. The expanding
clinical spectrum of idiopathic polypoidal choroidal vascu-
lopathy. Arch Ophthalmol 1997;115:478-85.

4. Tateiwa H, Kuroiwa S, Gaun S, et al. Polypoidal choroidal
vasculopathy with large vascular network. Graefes Arch
Clin Exp Ophthalmol 2002;240:354-61.

5. Uyama M, Matsubara T, Fukushima I, et al. Idiopathic pol-

10.

11.

12.

13.

ypoidal choroidal vasculopathy in Japanese patients. Arch
Ophthalmol 1999;117:1035-42.

Uyama M, Wada M, Nagai Y, et al. Polypoidal choroidal vas-
culopathy: natural history. Am J Ophthalmol 2002;133:639-48.
Li X. Polypoidal choroidal vasculopathy. In: Ryan SJ, Sadda
SR, Hinton DR. Retina. 5th ed. St. Louis: Mosby; 2013. p.
1285-90.

Koh AH; Expert PCV Panel, Chen LJ, et al. Polypoidal
choroidal vasculopathy: evidence-based guidelines for clin-
ical diagnosis and treatment. Retina 2013;33:686-716.

Ojima Y, Hangai M, Sakamoto A, et al. Improved visual-
ization of polypoidal choroidal vasculopathy lesions using
spectral-domain optical coherence tomography. Retina
2009;29:52-9.

Miura M, Muramatsu D, Hong YJ, et al. Noninvasive vas-
cular imaging of polypoidal choroidal vasculopathy by
Doppler optical coherence tomography. /nvest Ophthalmol
Vis Sci 2015;56:3179-86.

Cheung CM, Yanagi Y, Mohla A, et al. Characterization
and differentiation of polypoidal choroidal vasculopathy
using swept source optical coherence tomography angiog-
raphy. Retina 2017;37:1464-74.

Kim JY, Kwon OW, Oh HS, et al. Optical coherence to-
mography angiography in patients with polypoidal choroi-
dal vasculopathy. Graefes Arch Clin Exp Ophthalmol
2016;254:1505-10.

Srour M, Querques G, Semoun O, et al. Optical coherence

tomography angiography characteristics of polypoidal cho-

61



Korean J Ophthalmol Vol.33, No.1, 2019

14.

15.

16.

17.

18.

19.

20.

21.

22.

62

roidal vasculopathy. Br J Ophthalmol 2016;100:1489-93.
Tomiyasu T, Nozaki M, Yoshida M, Ogura Y. Characteris-
tics of polypoidal choroidal vasculopathy evaluated by op-
tical coherence tomography angiography. Invest Ophthal-
mol Vis Sci 2016;57:0CT324-30.

Wang M, Zhou Y, Gao SS, et al. Evaluating polypoidal
choroidal vasculopathy with optical coherence tomography
angiography. Invest Ophthalmol Vis Sci 2016;57:0CT526-
32.

Takayama K, Ito Y, Kaneko H, et al. Comparison of indo-
cyanine green angiography and optical coherence tomo-
graphic angiography in polypoidal choroidal vasculopathy.
Eye (Lond) 2017;31:45-52.

Tanaka K, Mori R, Kawamura A, et al. Comparison of
OCT angiography and indocyanine green angiographic
findings with subtypes of polypoidal choroidal vasculopa-
thy. Br J Ophthalmol 2017;101:51-5.

Lee JW, Kim IT. Epidemiologic and clinical characteristics
of polypoidal choroidal vasculopathy in Korean patients. J
Korean Ophthalmol Soc 2007;48:63-74.

Wen F, Chen C, Wu D, Li H. Polypoidal choroidal vascu-
lopathy in elderly Chinese patients. Graefes Arch Clin Exp
Ophthalmol 2004;242:625-9.

Schneider U, Gelisken F, Kreissig 1. Indocyanine green an-
giography and idiopathic polypoidal choroidal vasculopa-
thy. Br J Ophthalmol 1998;82:98-9.

Inoue M, Balaratnasingam C, Freund KB. Optical coher-
ence tomography angiography of polypoidal choroidal vas-
culopathy and polypoidal choroidal neovascularization.
Retina 2015;35:2265-74.

Inoue M, Arakawa A, Yamane S, Kadonosono K. Short-

23.

24.

25.

26.

27.

28.

29.

30.

term efficacy of intravitreal aflibercept in treatment-naive
patients with polypoidal choroidal vasculopathy. Retina
2014;34:2178-84.

Ljiri S, Sugiyama K. Short-term efficacy of intravitreal af-
libercept for patients with treatment-naive polypoidal cho-
roidal vasculopathy. Graefes Arch Clin Exp Ophthalmol
2015;253:351-7.

Gomi F, Sawa M, Sakaguchi H, et al. Efficacy of intravitre-
al bevacizumab for polypoidal choroidal vasculopathy. Br
J Ophthalmol 2008;92:70-3.

Kokame GT, Yeung L, Lai JC. Continuous anti-VEGF
treatment with ranibizumab for polypoidal choroidal vas-
culopathy: 6-month results. Br J Ophthalmol 2010;94:297-
301

Spaide RF, Donsoff I, Lam DL, et al. Treatment of polypoi-
dal choroidal vasculopathy with photodynamic therapy.
Retina 2002;22:529-35.

Silva RM, Figueira J, Cachulo ML, et al. Polypoidal cho-
roidal vasculopathy and photodynamic therapy with verte-
porfin. Graefes Arch Clin Exp Ophthalmol 2005;243:973-9.
Wong CW, Yanagi Y, Lee WK, et al. Age-related macular
degeneration and polypoidal choroidal vasculopathy in
Asians. Prog Retin Eye Res 2016;53:107-39.

Koh A, Lee WK, Chen LJ, et al. EVEREST study: efficacy
and safety of verteporfin photodynamic therapy in combi-
nation with ranibizumab or alone versus ranibizumab
monotherapy in patients with symptomatic macular polyp-
oidal choroidal vasculopathy. Retina 2012;32:1453-64.
Yamamoto A, Okada AA, Kano M, et al. One-year results
of intravitreal aflibercept for polypoidal choroidal vascu-
lopathy. Ophthalmology 2015;122:1866-72.



