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Polypoidal choroidal vasculopathy (PCV) has
been recognized since the 1980s. It was first

described by Stern et al. and Perkovich et al. as
"multiple recurrent retinal pigment epithelial detach-
ments in black women."(1,2) Later, it was classified as
"posterior uveal bleeding syndrome" by Kleiner et
al.(3,4) In 1990, Yannuzzi et al. designated it "idiopath-
ic polypoidal choroidal vasculopathy" in order to
characterize it as a distinct clinical entity of
unknown etiology with a peculiar network of
choroidal vessels, polypoidal subretinal choroidal
nodular lesions, and recurrent serous and hemorrhag-
ic detachments of the retinal pigment epithelium and
neurosensory retina.(5) The histopathological exami-
nation revealed degenerated retinal pigment epitheli-

um-Bruch's membrane-choriocapillaris complex and
abnormality in the inner choroidal vasculature.(6)

Recent reports show an expanded clinical spectrum
for PCV, affecting various ages, both genders, and
several racial populations.(7) Patient data varies wide-
ly among patient populations.(7-12) We report the first
case series  in the Taiwanese population.

METHODS

This was a retrospective and noncomparative
study. We reviewed the medical records of all
patients diagnosed with PCV between January 2000
and October 2001 at the retina clinics of Chang
Gung Memorial Hospital. Patients' medical histories,
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Background: Polypoidal choroidal vasculopathy (PCV) has been described since the 1980s
with great variations in patient data in different countries. We report the first
case series in the Taiwanese population.

Methods: We reviewed the medical records of all patients diagnosed with PCV
between January 2000 and October 2001 at the retina clinics of Chang Gung
Memorial Hospital.

Results: Eight patients (9 eyes) were enrolled. Six were men. The average age was
60.9 (range, 48-72). One patient had bilateral disease. All of the 9 eyes had
polypoidal lesions in the macular area; 2 eyes had peripapillary lesions. The
average follow-up time was 16.5 months. One eye (1/9) improved more than
2 lines in the Snellen chart, 4 eyes (4/9) changed within 1 line, and 4 eyes
(4/9) deteriorated more than 2 lines. Seven eyes (7/9) had final visual
acuities worse than 20/200 and 5 eyes (5/9) developed disciform scarring.

Conclusions: The prognosis of PCV among Taiwanese patients seems worse than in other
ethnic groups. A high incidence of disciform scar formation and predomi-
nantly centrally located polypoid lesions seem to play an important role in
the poor prognosis. 
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ocular manifestations, clinical courses, and treat-
ments were recorded. Color fundus photography, flu-
orescein angiography and indocyanine green angiog-
raphy data were collected. Definitive diagnoses were
made based on typical aneurysmal terminal dilata-
tions of the choroidal vessels on indocyanine green
angiography. 

RESULTS

Summary of data
Nine eyes of 8 patients were diagnosed with

PCV from January 2000 to October 2001. All
patients were Taiwanese and the average age at diag-
nosis was 60.9 years (range, 48-72 years). Six
patients (75%) were  men and 2 patients were
women. Table 1 summarizes the patient data and
clinical manifestations. All of the patients had  an
initial presentation of decreased vision in the affected
eye with or without metamorphopsia and central sco-
toma. In the initial examination, 5 eyes had subreti-
nal hemorrhages, 5 eyes had hard exudates, 2 eyes
had retinal pigment epithelium detachment, 1 eye
had retinal scarring, and 1 eye had a vitreous hemor-
rhage. None of the nine eyes had retinal detachment.
Only 1 of the 8 patients had bilateral disease.

All of the patients had spotty hyperfluorescence
appearing in the early and middle phases of fluores-
cein angiography with or without partial blockage by
subretinal hemorrhages. Active leakage was found in
6 eyes. Indocyanine green angiography revealed

aneurysmal terminal dilatation in all 9 eyes and
branching vascular networks in 5 of the affected
eyes. The lesions could be seen in the early phase  on
indocyanine green angiography and became more
obvious in the late phase, due to pooling of dye at the
terminal dilatation of the vessels. The vascular net-
work varied in size and shape. It ranged from half of
the disc diameter to 3 disc diameters in size and  was
round, umbrella-like, or linear. All 9 eyes had poly-
poidal lesions located inside the macular area and
additional peripapillary lesions were found in 2 eyes.

Patients were monitored for an average of 16.5
months (range, 2-30 months). Six eyes with active
leakage identified  on fluorescein angiography,  were
treated with either argon laser photocoagulation or
transpupillary thermal therapy for leakage points out-
side the foveal area. In order to remove a subretinal
hemorrhage, 1 patient (case 7) received an intravitre-
ous injection of tissue plasminogen activator and
pneumatic displacement with sulfur hexafluoride.
One patient (case 1) underwent limited macular
translocation due to a disciform retinal scar involv-
ing the central macular area. The final visual acuity
improved 2 Snellen chart lines or more in 1 patient,
showed little or no improvement in 4 eyes (within 1
line) and  decreased 2 lines or more in 4 eyes. 

Example of cases
Case 5

A 63-year-old man had mild hypertension and
hyperuricemia for many years. He complained of

Table 1. Summary of Patient Data and Clinical Manifestations.

No. Gender/Age Systemic Eyes Fundus findings Location Follow up VA(i) VA(f) Treatment Reason for poor visual 
(years) diseases (months) outcom (VA<6/60)

1 M/67 HTN, CVA OD SRH, HE M 13 20/400 20/400 LMT Disciform scar
2 M/50 HTN, HBV OD ME, HE, Drusen M,P,F 15 50/500 FC FRP Disciform scar
3 M/65 HTN OD ME, HE, DH, RPED M 6 20/400 20/250 TTT Exudative maculopathy
4 F/71 HTN, CAD OD RPED M,P 30 20/100 20/60 FRP Not applicable
5 M/63 HTN, HU OD SRH, HE, RS M,F 2 20/400 20/800 FRP Disciform scar
6 F/72 CVA, OS SRH, HE M 15 20/100 20/400 FRP, TTT Disciform scar
7 M/48 Nil OS SRH M 14 FC 20/1000 tPA + SF6 Disciform scar

OD Unremarkable M 14 20/20 20/20 Observation Not applicable
8 M/51 Nil OS RS, RPED M,F 30 20/40 20/500 FRP Hemorrhagic RPED

Abbrevations: HTN: hypertension; CVA: cerebrovascular accident, HBV: hepatitis B virus carrier; CAD: coronary artery disease; HU:
Hyperuricemia; SRH: subretinal hemorrhage; HE: hard exudates; ME: macular edema; DH: disc hemorrhage; RPED: retinal pigment
epithelial detachment; RS: retinal scar; M: macular; P: peripapillary; F: subfoveal or juxtafoveal; VA(i): initial visual acuity; VA(f): final
visual acuity; FC: finger counting; LMT: limited macular translocation; FRP: focal retinal photocoagulation; TTT: transpupillary thermal
therapy; tPA: intravitreous injection of tissue plasminogen activator; SF6: Sulfur Hexafluoride injection.
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progressive blurring  in his right eye for the  previous
6 months. His initial corrected visual acuity was
20/400 in the right eye and 20/40 in the left eye.
Intraocular pressure was normal for both eyes. The
external eye and anterior segments of both eyes were
generally normal. A fundus examination of the right
eye (Fig. 1A) revealed hard exudates and small red-
dish-orange subretinal polypoidal lesions on the
macula. Mild retinal pigment epithelial atrophy and
retinal scarring were present in the superotemporal
macula. Subretinal hemorrhages were also present. A
fundus examination of the left eye was unremark-
able. Fluorescein angiography of the right eye (Fig.
1B) showed multiple granular hyperfluorescent
lesions in the macula along with fluorescein blocking
by a subretinal hemorrhage. Subretinal leakage and
pooling of fluorescein were present in the super-
otemporal macula. Indocyanine green angiography
(Fig. 1C) disclosed multiple aneurysmal dilations at
the terminus of the branching vascular network.
Focal retinal photocoagulation of the leakage area
was performed on an outpatient basis. The subretinal

fluid resolved gradually after photocoagulation treat-
ment. However, new leakage in the macular area was
noted again on fluorescein angiography 2 months
later. The patient's final corrected visual acuity fur-
ther deteriorated to around 20/800.

Case 6
A 76-year-old woman had a history of cere-

brovascular accident and urolithiasis. She had poor
vision in her right eye for many years. She com-
plained of metamorphopsia and blurred vision in her
left eye for 3 days. Her corrected visual acuity was
finger-counting at 50 cm  in the right eye and 20/100
in the left eye. The initial ophthalmologic examina-
tion was unremarkable for both anterior segments. A
fundus examination of her right eye revealed large
areas of hard exudates along the upper and lower
temporal arcades. Spotting hemorrhages and macular
edema were noted in the posterior pole. Her left eye
had a subretinal hemorrhage that was approximately
1 disc area in size and was surrounded by subretinal
fluid (Fig. 1D). Hyperfluorecence on fluorescein

Fig. 1 (A) Color fundus of case 5. Some hard exudates and small reddish-orange subretinal polypoidal lesions can be seen over the
macula. Mild retinal pigment epithelial atrophy and retinal scarring are present in the superotemporal macula. (B) Fluorescein
angiography of case 5. Multiple granular hyperfluorescent lesions with subretinal leakage and pooling of fluorescein  are seen in the
macula. (C) Indocyanine green angiography of case 5. Multiple aneurysmal dilations  are noted at the terminus of the branching
choroidal vascular networks. (D) Color fundus of case 6. Subretinal hemorrhage about one disc diameter in size,  surrounded by
hard exudates. (E) Middle phase fluorescein angiography of case 6. Hypoflurescense is blocked by subretinal hemorrhage with sur-
rounding leakage and pooling of fluorescein. (F) Late phase indocyanine green angiography of patient 6. Four well-defined poly-
poidal terminal dilatations of choroidal vessels  can be clearly seen.



Chang Gung Med J Vol. 27 No. 5
May 2004

Ling Yeung and San-Ni Chen  
PCV in Taiwan

369

angiography (Fig. 1E) suggested subretinal fluid,
with a few granular leaking lesions in both the left
and right eyes. A fluorescein blocking subretinal
hemorrhage was found just inferior to the foveal
avascular zone. Indocyanine green angiography of
the left eye (Fig. 1F) showed two large and two small
polypoidal vascular dilatations in the lower temporal
retinal artery, with small areas of branching vascular
networks. Indocyanine green angiography of the
right eye showed a large occult choroidal neovascu-
larization in the macular area, though no obvious
polypoid lesion was found. The patient underwent
laser photocoagulation and transpupillary thermal
therapy for the leaking polypoid lesion in her left
eye. Nonetheless, visual acuity in her left eye
declined progressively to 20/400 at 22 months fol-
low-up.

DISCUSSION

The clinical presentations of PCV may some-
times mimic age-related macular degeneration
(AMD), which has different treatment strategies and
prognoses. Yannuzzi et al. reviewed 167 patients ini-
tially diagnosed with AMD and 13 (7.8%) of them
had PCV.(13) Similar results were noted by Sforzolini
et al., in which 19 (9.8%) of 194 presumed AMD
patients had PCV.(11) AMD patients are usually older,
always over 55 and mainly between 65 and 85 years
of age. Our PCV patients were much younger; 3
patients (37.5%) were less than 55 years of age
(mean age, 60 years; range, 48-72 years). Most
patients with PCV in Japan and in our case series had
unilateral disease,  unlike patients with AMD, in
whom bilateral disease  is common.(8,13) Soft drusen in
the eye with lesions, with or without involvement of
the fellow eye, is a characteristic finding for the
diagnosis of AMD, while it is a rare condition among
patients with PCV.(13) In contrast, retinal pigment
epithelium detachment is more common in PCV than
AMD.(14)

Since 1990, there have been several reports  on
PCV from different countries and ethnic groups.(5-12)

However, we could not find a report from Taiwan.
We described a case series of 8 patients (9 eyes) with
PCV in our population. Our study showed a male
preponderance, unilateral disease, macular lesions,
and a mean age of 60 years at onset. Our results were
similar to reports from Japan and Hong Kong.(8-10)

However, our results differed from reports from
Western countries.(7,11,12) Yannuzzi et al. found a
female predominance, bilateral disease and peripapil-
lary lesions.(5,7) The results  from  Sforzolini et al.
also showed a female predominance and an older
mean age (70 years).(11)

Visual outcomes also differed among different
studies. Yannuzzi et al. reported a series of 18 affect-
ed eyes in 11 patients (average of 4.7 years of fol-
low-up).(7) The final visual acuity was 20/40 or better
in 10 of the 18 eyes (56%) and 20/200 or better in 16
of the 18 eyes (89%). Uyama et al. also reported
favorable visual outcomes.(8) The final visual acuity
was 20/25 or better in 17 of 35 eyes (49%) and 20/66
or better in 25 of 35 eyes (71%). Of the 35 eyes, 17
underwent laser treatment and in 71% of these, visu-
al acuity improved by 2 Snellen chart lines or
more.(7,8) Kwok et at. reported that in 9 of 22 eyes
from 19 Chinese patients in Hong Kong treated with
laser therapy, the final visual acuity was 20/40 or
better in only 3 eyes (14%) and better than 20/200 in
7 eyes (32%).(10) Our patients had worse outcomes.
Only 1 of 9 eyes (11%) had a final visual acuity of
20/40 or better and 2 of 9 eyes (22%) had a final
visual acuity of 20/200 or better. Populations in
Taiwan and Hong Kong share the same ethnicity.
Based on our results and those of Kowk et al., the
Chinese population seems to have poorer outcomes
for PCV. The reason for poor visual outcomes in
these two studies was formation of disciform scars
resembling the disciform lesions of age-related mac-
ular degeneration. Disciform scars were developed in
5 of 9 eyes (56%) in this study. All of them had final
visual acuities of 20/400 or worse. Similarly, Kwok
et al. showed that 10 of 22 eyes (45%) developed
disciform scars. However, Yannuzzi et al. reported
only 5 of 18 eyes (27%) developed disciform scars,
leading to poor visual outcomes.(7) Similarly, Uyama
et al. reported only 4 of 35 eyes (11%) developed
disciform scars.(8)

The location of  polyps is also important for
final visual outcome. Our patients had a predomi-
nance of macular lesions, while those in the report by
Yannuzzi et al. had more peripapillary lesions.(5,7)

Among the eyes we studied, 3 had polyps located in
the juxtafoveal or subfoveal area, and all of them had
final visual acuities of 20/400 or less. Thus, the high
incidence of disciform scars in the central macular,
juxtafoveal, or subfoveal area appears to be an
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important indicator of poor visual outcomes among
our Taiwanese patients. 

There is no standard protocol for the treatment
of PCV. Studies of Chinese and Asian populations
are limited. Although Kwok et al. reported that visu-
al outcomes impoved with laser treatment, the differ-
ence did not reach statistical significance.(10) Uyama
et al. noted clinical improvement with a decrease in
hemorrhage and subretinal fluid  after laser photoco-
agulation, better than untreated group.(8) Five patients
underwent laser photocoagulation in our study and 4
of them had visual outcomes worse than 20/200.
Yuzawa et al. performed laser photocoagulation in 38
PCV patients (47 eyes) with serosanguineous detach-
ment involving the fovea and concluded that photo-
coagulation covering both the abnormal vessels and
the polypoidal lesions  was better than the same
treatment covering polypoidal lesions only.(15) Large
scale and well-controlled studies are necessary for
further evaluation of the effectiveness of laser treat-
ment of PCV in different  locations in the eye. 

Case reports of  treatment with photodynamic
therapy were published recently.(16,17) Spaide et al.
performed a pilot study treating 16 patients with sub-
foveal PCV with verteprofin photodynamic therapy.
The mean improvement of visual acuity after treat-
ment was 2.38 lines on the Snellen chart.(18) Although
the study was limited by small patient numbers and
lacked a control group, it showed encouraging results
in treating subfoveal PCV.

Some authors suggest surgical treatment.
Shiraga et al. suggested surgical removal of subreti-
nal hemorrhages to minimize iron toxicity and block-
age of nutrient diffusion, which could cause irre-
versible damage to the outer retina.(19) However, there
was a high incidence (37%) of retinal pigment
epithelial tears after surgery. Morizane et al. reported
that 7 eyes with subfoveal PCV underwent limited
macular translocation.(20) Five of the 7 eyes improved
2 lines or more on the Snellen chart. The patient with
limited macular translocation in our study attained
stable vision after 13 months of follow-up. Further
double blinded, randomized and well-controlled
studies are necessary to evaluate treatments for PCV.
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