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Objective: This study aimed to study the prevalence and characteristics of idiopathic polypoi-
dal choroidal vasculopathy (IPCV) in Thai patients with clinical and angiographic choroidal
neovascularization (CNV).

Patients and methods: A consecutive case study of 140 patients presenting with CNV
was conducted in nine large referral eye centers throughout Thailand. The demographic data,
fundus photographs, fundus fluorescein angiography and indocyanine green angiography of
the patients were analyzed.

Results: Of 129 patients with clinical and angiographic CNV, IPCV was diagnosed in
100 patients (77.52%), idiopathic CNVs in 16 patients (12.40%) and age-related macular
degeneration (AMD) in 12 patients (9.30%). Of the 107 eyes with IPCV, 90 eyes (84.11%)
had both branching venous networks (BVNs) and polypoidal lesions. Most IPCV patients
(93%) had unilateral involvement and were at a younger age than AMD patients. In all, 79 eyes
(73.83%) had lesions found in the macular area, 14 eyes (13.08%) in the temporal to vascular
arcades, ten eyes (9.35%) in the peripapillary area and four eyes (3.74%) in both macular and
peripapillary areas. The clinical manifestations of IPCV at presentation were categorized into
two patterns. There were 95 eyes (88.79%) of a hemorrhagic pattern and 12 eyes (11.21%) of
an exudative pattern.

Conclusion: IPCV is the most common macular disease in Thai patients with CNV. Most
IPCVs have both BVNs and polypoidal lesions located in the macular area and present with a
hemorrhagic pattern.

Keywords: idiopathic polypoidal choroidal vasculopathy, prevalence, choroidal neovascular-
ization, age-related macular degeneration

Introduction

In the past, patients with clinical presentation of choroidal neovascularization (CNV) were
usually diagnosed as having age-related macular degeneration (AMD). With the advent
of indocyanine green angiography (ICGA) and optical coherence tomography (OCT),
idiopathic polypoidal choroidal vasculopathy (IPCV) has been reported increasingly
worldwide.! The abnormality is believed to originate in the inner choroid. The exact
pathogenesis remains unclear; however, the pathologies involve dilated thin-walled
aneurysmal vessels in the choroid.? The characteristics of IPCV usually have two com-
positions: dilated branching venous networks (BVNs) and multiple terminal aneurysmal
dilatation at the end of the venous networks.? Clinically, the patients usually have recurrent
subretinal hemorrhage, subretinal fluid, subretinal lipid and disciform macular scarring,
which mimics AMD and other diseases characterized by the presence of CNV.+6
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Previous studies in Caucasians demonstrated that 4%—9.8%
of patients presenting with CNV were finally diagnosed as
having IPCV.7"!° Studies in Asians reported a much higher
percentage.'"'® To the best of the authors’ knowledge, there
was no such study in Thai patients. Therefore, this study was
aimed to study the prevalence and characteristics of [IPCV in
Thai patients with clinical and angiographic CNVs.

Patients and methods

This multi-centered study was conducted from March
2015 to December 2015 in nine large referral eye centers
throughout Thailand. Of these centers, six were in the central
part (Siriraj Hospital, Ramathibodi Hospital, Rajavithi
Hospital, Thammasat University Hospital, Phramongkutklao
Hospital and Mettapracharak Hospital) and three were in
the peripheral part of the country (Chiang Mai University
Hospital in the Northern part, Khon Kaen University Hospital
in the Northeastern part and Songklanagarind University
Hospital in the Southern part). The study was approved
by each institutional review board (Khon Kaen University
Ethics Committee for Human Research; Siriraj Institutional
Review Board, Faculty of Medicine Siriraj Hospital, Mahidol
University; Ethical Clearance Committee on Human Rights
Related to Research Involving Human Subjects, Faculty
of Medicine Ramathibodi Hospital, Mahidol University,
Research Institute for Health Sciences, Chiang Mai
University; Songklanagarind Research Ethics Committee;
Human Ethics Committee of Thammasat University; Ethics
Committee, Rajavithi Hospital, College of Medicine, Rangsit
University; Institutional Review Board of the Royal Thai
Army Medical Department; and Mettapracharak Hospital
Research Ethics Committee). All patients signed written
informed consent forms.

The patients were included into the study when they
had clinical presentation of CNV such as subretinal or sub-
pigment epithelial blood, subretinal fluid, subretinal lipid,
subretinal pigment ring, irregular elevation of pigment
epithelium, subretinal gray—white lesions, cystoid macular
edema and a sea fan pattern of subretinal small vessels. The
patients were excluded when they had previous ophthalmic
laser treatment, including focal retinal laser, photodynamic
therapy and transpupillary thermotherapy. Patients with
angioid streaks, pathologic myopia, ocular histoplasmosis,
rhegmatogenous retinal detachment, tractional retinal
detachment, and uncontrolled glaucoma and patients who
had opacification of the ocular media that precluded a clear
fundus or angiographic examination were also excluded.
Patients whose eyes had been operated on within 60 days
prior to the study were also excluded.

All patients had a complete history and ocular examination
with slit-lamp microscopy and fundus examination, fundus
fluorescein angiography (FFA) with 5 mL of 10% sodium
fluorescein and ICGA with 2 mL of 25 mg indocyanine green
intravenously. Based on the EVEREST study,' the patients
were diagnosed as having [PCV by the presence of early
subretinal focal ICGA hyperfluorescence (appearing within
the first 6 minutes after the injection of indocyanine green)
and, in addition, at least one of the following angiographic
or clinical criteria: 1) polyp-like lesions; 2) hypofluorescent
halos around lesions; 3) pulsation observed by video ICGA;
4) branching vascular networks of inner choroidal vessels;
5) submacular hemorrhage and 6) late-phase staining in the
area of earlier hypofluorescent lesions.!"

The primary outcome is the prevalence of patients finally
diagnosed as having IPCV over patients with clinical and
angiographic CNV. The secondary outcome is the characteris-
tics of these IPCV patients. Statistical analysis was performed
using SPSS for Windows version 16.0 (SPSS Inc., Chicago,
IL, USA). The gender pattern in the IPCV patients was
statistically compared to that in the AMD patients, and P-value
was calculated by using Fisher’s exact test. In addition, the
median and first and third quartile ranges of the ages in IPCV
patients and AMD patients were statistically calculated and
compared by Wilcoxon rank-sum test. The differences were
considered significant when the P-value was <<0.05.

Results

Of 140 patients in the study, 73 patients (52.14%) were males
and 67 patients (47.86%) were females. In patients with
clinical CNV, 100 patients (71.43%) were finally diagnosed
as having IPCV; 16 patients (11.43%) as having idiopathic
CNVs, including classic and occult forms; 12 patients
(8.57%) as having AMDs; six patients (4.29%) as having
chronic central serous retinopathy (CSR); two patients
(1.43%) as having serous pigment epithelial detachment
(PED); two patients (1.43%) as having macroaneurysm; one
patient (0.71%) as having retinal angiomatous proliferation
(RAP) and one patient (0.71%) as having retinal pigment
epithelial (RPE) rip. Of 129 patients with clinical and angio-
graphic CNVs, IPCVs accounted for 77.52%, whereas AMDs
for 9.30% (Table 1).

The characteristics of IPCV patients are demonstrated
in Table 2. Of the 107 eyes with IPCV lesions, both eyes
were equally affected and bilaterality was found in 7%. Most
lesions were found in the macular area (Table 2). The clinical
manifestations of IPCV at presentation were categorized into
hemorrhagic and exudative patterns. Most fundus findings
in this study were of a hemorrhagic pattern, which included
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Table | Prevalence of IPCV among 129 patients with angiographic
CNVs

Final diagnosis No of patients Percentage
IPCV 100 77.52
Idiopathic CNV 16 12.40

AMD 12 9.30

RAP | 0.78

Total 129 100

Abbreviations: IPCV, idiopathic polypoidal choroidal vasculopathy; CNVs,
choroidal neovascularizations; AMD, age-related macular degeneration; RAP, retinal
angiomatous proliferation.

hemorrhagic PED, subretinal hemorrhage, vitreous hemor-
rhage and serous retinal detachment or serous PED with
adjacent subretinal hemorrhage (Figure 1). The remaining
were of an exudative pattern, which included serous retinal
detachment, serous PED, disciform scarring and subretinal
fibrin. By ICGA findings, it was noted that most eyes had both
BVNs and polypoidal lesions (Table 2 and Figure 2).

The patients with IPCV had a median age of 59.5 years
(first and third quartile ranges were 56 and 68), while
the patients with AMD in this study had a median age of
74.5 years (first and third quartile ranges were 71.5 and 76.5).
The difference in median age was statistically significant
(P<0.001). The difference in gender prevalence, however,
between IPCV and AMD groups was not statistically sig-
nificant (P=0.375).

The characteristics of IPCV patients in this study were
also compared to those in previous studies (Table 3). It was
noted that most of the characteristics agree well with the
previous Asian studies.

Table 2 The characteristics of patients with IPCV in the study

Characteristics n Percentage
Gender (patients)

Male 56 56

Female 44 44
Laterality (patients)

Right eye 44 44

Left eye 49 49

Both eyes 7 7
Location (eyes)

Macular area 79 73.83

Temporal to vascular arcade 14 13.08

Peripapillary area 10 9.35

Macular and peripapillary area 4 3.74
Fundus findings (eyes)

Hemorrhagic pattern 95 88.79

Exudative pattern 12 11.21
ICGA findings (eyes)

BVN and polyps 90 84.11

Only polyps 9 841

BVN 8 748

Abbreviations: IPCV, idiopathic polypoidal choroidal vasculopathy; ICGA,

indocyanine green angiography; BVN, branching venous network.

Figure | Fundus findings of most patients in the study.
Notes: Red arrows represent subretinal hemorrhage and white arrows represents
subretinal lipid exudate. Drusens are noted in the peripheral fundus (yellow arrows).

Discussion

PCV was previously thought to be a rare disease and to
only affect black women.'?* Although IPCV occurs more
commonly in pigmented individuals, it is also found in
white patients.”!° Studies in Caucasians showed that [IPCV
occurred in 4%—-9.8% of patients with CNVs!® compared
to 22.2%-54.7% in Asian studies.!"!® The current study
demonstrates the high prevalence of IPCV among patients
presenting with clinical and angiographic CNVs. This finding
agrees well with other previous Asian studies and confirmed
that IPCV occurs more commonly in Asian patients present-
ing with CNVs.!""® Tt is noted that the prevalence in this

Figure 2 Indocyanine green angiographic findings of IPCV lesions: polypoidal lesions
with hypofluorescent halos (red arrows) and branching vascular networks (area
within yellow dotted line).

Abbreviation: IPCV, idiopathic polypoidal choroidal vasculopathy.
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Table 3 The characteristics of IPCV patients in this study compared to the previous studies

Studies Patients Prevalence Age, mean Gender Unilateral Location Lesions
(years) eye

Ahuja et al® British NA 65.4 Female (65%) NA Macular (68%) Polyps (47%)

Scassellati-Sforzolini et al”  Italian 9.8% NA No difference  78.9% Extramacular (47.3%) NA

Yannuzzi et al® American 7.8% NA No difference  NA Peripapillary (23.1%)  Polyps

Ladas et al’ Greek 8.2% NA NA NA Peripapillary (68.2%) NA

Lafaut et al' Belgian 4% NA NA NA Macular (49%) Polyps

Wen et al'! Chinese 22.3% NA Male (73%) 86.6% Macular (61.9%) Polyps and BVN (64.3%)

Kwok et al'2 Chinese 9.3% 65.1 Male (68.4%) 84.2% Macular (63.6%) Polyps

Liu et al' Chinese 24.5% NA NA NA Macular (61.7%) NA

Hou et al® Chinese NA 66.1 Male (64%) 83% Macular (70%) Polyps

Song et al'* Korean 22.2% NA Male (63%) 90% Macular (85%) NA

Byeon et al'® Korean 24.6% 64.6 Male (78.5%) 75.9% NA Exudative (52%)

Anantharaman et al*' Indian NA 6l1.6 Male 91.5% Subfoveal (42.5%) Exudative (73%)

Cackett et al® Singaporean NA 68.3 Male (62.4%) 87.8% Macular (63%) NA

Sho et al'® Japanese 23% 68.4 Male (63%) NA Macular (85%) Polyps

Uyama et al* Japanese NA 68 Male (83%) 83% Macular (93%) Polyps and BVN

Maruko et al'? Japanese 54.7% NA Male (77.8%) 81% NA NA

Chang and Wu'® Taiwanese  49% 63.6 Male (71.4%) 91.8% Macular (NA) Polyps

This study Thai 77.53% 59.5 Male (56%) 93% Macular (79%) Polyps and BVN

Note: No difference refers to no difference between males and females.

Abbreviations: IPCV, idiopathic polypoidal choroidal vasculopathy; NA, not available; BVN, branching venous network.

study is the highest in the literature. This may be attributed
to the fact that this study was not only hospital based but
also tertiary-care based. Ophthalmologists did not refer all
CNV patients to the referral centers, especially those patients
with mild or no symptoms. Only some difficult cases were
referred. This may be one of the reasons that the prevalence
in this study was higher than other studies.

Idiopathic CNV was the next common finding among
129 patients with angiographic CNV. Patients may develop
idiopathic CNV and subsequent scarring in the absence of
any other fundus abnormality or diseases known to be associ-
ated with CNV. These patients may represent a number of
etiologies, including AMD without characteristic drusen or
RPE abnormalities. AMD was the third most common finding
with the prevalence of 9.3%. This seems to be contrary to
Caucasian studies. Among patients with CNVs, Caucasian
AMD occurred more common than IPCV,'° whereas this
study showed IPCV much more common than AMD.

In the literature, IPCV was common in patients between
the ages of 50 and 65 years.*!2!>1821 The present study also
found IPCV in this age range. Furthermore, when compar-
ing the ages of IPCV and AMD patients, it was found that
IPCV patients were younger than AMD patients with a
statistically significant difference. This finding agrees well
with the study by Chang and Wu."® They investigated the
incidence of IPCV in 100 patients with presumed neovascular
AMD and found that the mean age was younger in the PCV
group than in the neovascular AMD group with a statistically
significant difference.!*

Previous studies demonstrated that IPCV in Caucasians
had different clinical characteristics from those in Asians.
Although initial studies showed that IPCV was found in
African-American and Caucasian women more than men,?
some studies revealed no gender difference.”® In Asian
populations, however, IPCV occurs more often in men
than women,!!"12141517.1821224 Ty thig study, although it also
occurred more in men than women, the difference was not
statistically significant. The reason why Asian IPCV occurs
commonly in men more than women may be attributed to
an ethnic factor. It may be possible, however, to be a matter
of chance. An epidemiologic study of a large series of [IPCV
patients including those in non-tertiary hospitals should be
conducted to reduce the probability of chance and confirm
the hypothesis of racial difference.

For the location of IPCV lesions, some Caucasian studies
noted that the lesions were common in extramacular and
peripapillary locations.”? On the contrary, Asian studies
demonstrated that the lesions were more commonly located in
the macular location.!'"'41324 The current study also reported
the more common macular location as reported in previous
Asian studies.

Other characteristics of [IPCV patients in this study were
also compared to the previous studies. Although PCV is a
bilateral disease, the majority of the patients had developed
the lesion in one eye at presentation and subsequently in the
other eye. This study demonstrated the unilateral involvement
at presentation in 93% of patients. This finding agrees well
with other previous studies.”!1-121415.17.1821-24
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Fundus findings in PCV patients were of two patterns,
exudative and hemorrhagic. In the exudative pattern, serous
PED and retinal detachment were predominant at the
macula. The hemorrhagic pattern was characterized by
hemorrhagic PED and subretinal hemorrhage at the macula.
Although some previous studies demonstrated that most of
their patients showed an exudative pattern,'>?' most studies
reported hemorrhagic patterns with polypoidal lesions. The
current study also demonstrated a hemorrhagic pattern at
presentation. ICGA revealed polypoidal lesions and branch-
ing vascular networks in most of the studies, including this
study.6810-12.18222¢ The strength of this study is that it is a
multi-centered study conducted in nine large referral eye
centers throughout Thailand. Hence, the results represent
a cross section of Thai IPCV patients. There are also some
limitations. One of the limitations is that this study was
conducted in tertiary-care hospitals so that the prevalence
may be higher than expected. Another limitation is that since
the study excluded the patients with ocular media opacity
precluding a clear fundus or angiographic examination,
there might be some IPCV patients with dense vitreous
hemorrhage who were excluded. All these limitations might
lead to an inaccurate prevalence. It gives, however, a whole
picture of IPCV patients in Thailand that is similar to other
Asian studies.

Conclusion

IPCYV is the most common macular disease in Thai patients
with clinical and angiographic CNVs. IPCV is more common
in men, and often IPCV patients are younger than AMD
patients. Most IPCVs have both BVNs and polypoidal
lesions, located in the macular area and present with a hem-
orrhagic pattern.
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