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Objectives: To evaluate the fundus features that can differentiate polypoidal choroidal vasculopathy (PCV)
from choroidal neovascularization (CNV) due to age-related macular degeneration (AMD).
Design: Retrospective, case-control study.
Material and Method: The fundoscopic features of AMD-related CNV and PCV were compared for evaluation
of relative risks for PCV. The odds ratio, sensitivity and specificity of each feature were also calculated.
Results: A total of 30 patients, 15 PCV and 15 age-matched non-PCV cases, approved by indocyanine green
angiography (ICG), were enrolled. The odds ratio is highest for subretinal polyp-like structure and lowest in
scar formation (28 and 0, respectively) and these ratios are statistically significant differences (p = 0.001 and
0.032 respectively). The ratio for either circinate exudates, or larger than 4-disc area of subretinal fluid, or
retinal pigment epithelial detachment is 1.75. The ratio for peripapillary location is 1.63. Subretinal mem-
brane has a ratio of 1 while subretinal hemorrhage and subretinal fibrin have less than 1; they are 0.31 and
0.23 respectively. All these ratios are not statistically significant differences (p > 0.05).
Conclusion: The orange polyp-like structures beneath retina are hallmarks for diagnosis of PCV. The
çserosanguineous retinopathyé, described as serous retinal deatchment or retinal pigment epithelial detach-
ment with circinate exudates with or without subretinal hemorrhage at the posterior pole or peripapillary
region, may also suggest the condition.
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Polypoidal choroidal vasculopathy (PCV) is a
specific form of choroidal neovascularization (CNV)
which has been recognized worldwide recently. It is a
primarily abnormality of choroidal vasculature which
causes leakage and hemorrhage in the posterior pole
fundus(1,2). In clinical features, it may present as sub-
macular hemorrhage or multiple, recurrent serosangui-
neous detachment of retinal pigment epithelium and/or

detachment of sensory retina with long term preserva-
tion of good vision(3-5). In pathologic features, PCV is
characterized by an inner choroidal vascular network
ending in an aneurysmal bulge, visible clinically as
reddish orange, spheroid, polyp-like structures, defi-
nitely detected by indocyanine green angiography
(ICG)(2,6). Before the availability of ICG, most cases of
PCV were masked by the diagnosis of CNV from age-
related macular degeneration (AMD), another leading
cause of blindness throughout the world.

However, there appears to be significant dif-
ferences in the risk factor, clinical interpretation, natural
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course, and outcome of treatment between PCV and
AMD-related CNV. PCV was found to be more common
in Asians, and have better visual prognosis(7-12). In a
series of 22 eyes with a 1-year follow-up, complete
absence of leakage and total regression of the polyps
in PCV were observed in 21 eyes (95%) after photo-
dynamic therapy(13).

In Thailand, PCV is not familiar among
general ophthalmologists and ICG is not generally
available. Therefore, it is essential to find some diag-
nostic clues from fundus examinations, which may
suggest the  condition and differentiate it from AMD-
related CNV. The present study may guide general
ophthalmologists to the awareness and referral of this
good prognostic form of abnormal choroidal vascula-
tures for appropriate investigations and managements.

Material and Method
In this retrospective, case-control study, 15

cases of PCV, proved by ICG, were randomly pulled
from a group of patients who were diagnosed of hav-
ing AMD-related CNV from fundus examination and
fluorescein angiography (FA), and had ICG. Another
15 age-matched cases without PCV, also proved by
ICG, were also randomly pulled from the same group of
patients. These latter cases were used as controls. In
cases with bilateral disease, only one eye was allowed
for the selection.

The common fundoscopic features of AMD-
related CNV and PCV were compared between cases
and controls for evaluation of relative risks for PCV.
The odds ratio of each feature was then calculated for
representation of the relative risks. The features included
the presence of subretinal fluid, hemorrhage, membrane,
fibrin, scar, and polyp-like structure. Characteristics of
exudates, retinal pigment epithelial detachment, and
location of lesions were also included as the features
in the present study.

Results
The demographic characteristics of patients

enrolled in the present study in either PCV or non-PCV

group are listed in Table 1. The features of dilated
fundus examination included in the present study are
demonstrated in Table 2. The ratios are highest for
subretinal polyp-like structures and lowest for scar
formation; both ratios are statistically significant
differences (p = 0.001 and 0.032 respectively). The
sensitivity and specificity of each feature are also
calculated and shown in Table 2. The subretinal
polyp-like structure also has the highest sensitivity
and specificity.

Discussion
The subretinal polyp-like structures are

unique features for PCV. They are easily identified as
slightly elevated subretinal orange masses in the macu-
lar or peripapillary region in stereoscopic examination
using indirect ophthalmoscope, and especially slit lamp
with contact lens. They may also locate at the center of
circinate exudates with overlying serous retinal detach-
ment or retinal pigment epithelial detachment (Fig. 1).
When these detachments with circinate exudates, with
or without subretinal hemorrhages, were found at the
macular area, the term çserosanguineous maculopathyé
has been used for representation(1,8). This serosan-
guineous maculopathy or retinopathy should prompt
ophthalmologists to rule out PCV by referral for ICG.

Although PCV can be associated with serous
retinal detachment or retinal pigment epithelial detach-
ment in any size, the present study suggests that the
larger than 4-disc area of both features may be more
specific. The 4-disc area was used as a cut-off point
because it can be approximated easily in fundus exami-
nation based on a principle that an area with a diameter
about 1/3 of the width of the major vascular arcade of
the posterior pole should have approximately 4-disc
area.

Another study also identified subretinal
polyps, exudative (or serous) retinal detachment, and
hemorrhagic pigment epithelial detachment as common
clinical findings of PCV(14). The study also identified
subretinal hemorrhage as another common sign of PCV
but the odds ratio of this feature in the present study

Table 1. Demographic characteristics of the patients in PCV and Non-PCV groups

Number of cases
Age (range)
Male
Female

   PCV

15
63 (38-69)
  5
10

Non-PCV

15
62 (37-69)
  7
  8
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Table 2. The odds ratio, sensitivity, and specificity for each fundus feature in PCV and Non-PCV groups

+ = positive, - = negative
b Statistically significant (Chi-square test, p = 0.001),  c Statistically significant (Chi-square test, p = 0.032),  a Detachment

more than 4-disc area

Lesion

Subretinal polyps

Circinate exudation

Subretinal fluid a

Pigment epithelial detachment a

Peripapillary location

Subretinal membrane

Subretinal hemorrhage

Subretinal fibrin

Scar formation

PCV (n = 15)

 +  -

10   5

  7   8

  7   8

  7   8

  3 12

  4 11

  7   8

  2 13

  0 15

Non-PCV (n = 15)

 +  -

  1 14

  5 10

  5 10

  5 10

  2 13

  4 11

11   4

  6   9

  4 11

  Odds ratio
   (95%CI)

     28 b

(2.82-277.96)
     1.75
  (0.4-7.66)
     1.75
  (0.4-7.66)
     1.75
  (0.4-7.66)
     1.63
(0.23-11.64)
     1.00
  (0.2-5.05)
     0.31
(0.07-1.47)
     0.23
(0.04-1.41)
     0 c

(0.55-0.99)

Sensitivity

0.67

0.47

0.47

0.47

0.20

0.27

0.47

0.13

N/A

Specificity

0.93

0.67

0.67

0.67

0.73

0.73

0.27

0.60

0.73

Fig. 1 The subretinal polyp-like structures locate at the center of circinate exudates with overlying retinal pigment
epithelial detachment
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was only 0.34 (Table 2). Many PCV cases present
with massive subretinal hemorrhage from ruptured
polyps (1,14-15). However, those cases were not included
in the present study because ICG cannot identify these
ruptured polyps and the inclusion criterion for the
present study was based solely by ICG identification.
This may explain the low value of the odds ratio for
submacular hemorrhage in the present study.

Despite multiple recurrent episode of hemor-
rhage, overt fibrous proliferation resulting in typical
plaque-like, disciform characteristic of end stage CNV
from AMD is not commonly seen in patients with
PCV(15,16). The authors also found no scar formation in
all PCV cases in the present study. However, PCV cases
which present with recurrent submacular hemorrhage
may also have scar formation.

The peripapillary location should also be
another unique feature of PCV (Fig. 2) since AMD-
related CNV is commonly located in the posterior pole.
The low odds ratio and low sensitivity were found in
the present study due to the small sample size and
retrospective data collection. Another method for veri-
fication of the suggested features for PCV is setting up
a prospective study to determine whether patients
presenting with the features actually have PCV.

In summary, PCV is a common form of CNV in
Asian populations. Although the definite diagnosis is
based on ICG finding, the condition can be recognized
by dilated fundus examination. General ophthalmolo-
gists can suspect this condition when the features in
the present study were presented and can refer these
patients for further investigation and management.

Fig. 2 (A) The peripapillary location of retinal pigment epithelial detachment with circinate exudates from PCV
(B) The polyps are clearly demonstrated at the maculopapillar bundle by indocyanine green angiography (ICG)
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≈—°…≥–· ¥ß∫π®Õµ“∑’Ë„™â·¬°√–À«à“ß‚√§ polypoidal choroidal vasculopathy °—∫ choroidal

neovascularization ∑’Ë‡°‘¥®“°‚√§ age-related macular degeneration

Õ—®©√“  Õ—¡æ√æƒµ‘, ‰æ»“≈  √à«¡«‘∫Ÿ≈¬å ÿ¢,  ‘∑∏‘°“ ‚§°¢ÿπ∑¥

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ«‘‡§√“–Àå≈—°…≥–· ¥ß∫π®Õµ“∑’Ë„™â·¬°√–À«à“ß polypoidal choroidal vasculopathy (PCV)

°—∫ choroidal neovascularization (CNV) ∑’Ë‡°‘¥®“°‚√§ age-related macular degeneration (AMD)

√Ÿª·∫∫°“√»÷°…“: °“√»÷°…“·∫∫¬âÕπÀ≈—ß ·≈–¡’°≈ÿà¡‡ª√’¬∫‡∑’¬∫

«— ¥ÿ·≈–«‘∏’°“√: ‡ª√’¬∫‡∑’¬∫≈—°…≥–· ¥ß∫π®Õµ“¢Õß CNV ®“°‚√§ AMD °—∫‚√§ PCV ‡æ◊ËÕÀ“§«“¡‡ ’Ë¬ß —¡æ—∑∏å

¢Õß°“√‡ªìπ‚√§ PCV ®“°≈—°…≥–¥—ß°≈à“« ¥â«¬°“√§”π«≥§à“ odds ratio, §«“¡‰« (sensitivity) ·≈–§«“¡®”‡æ“–

(specificity)

º≈°“√»÷°…“: ¡’ºŸâªÉ«¬∑—ÈßÀ¡¥ 30 √“¬ ‡ªìπºŸâ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§ PCV 15 √“¬ ·≈–‰¡à‡ªìπ‚√§ PCV 15 √“¬

ºŸâªÉ«¬∑—Èß Õß°≈ÿà¡Õ¬Ÿà„π°≈ÿà¡Õ“¬ÿ‡¥’¬«°—π ·≈–‰¥â√—∫°“√¬◊π¬—π°“√«‘π‘®©—¬¥â«¬°“√µ√«® indocyanine green angio-

graphy (ICG) §à“ odds ratio  Ÿß ÿ¥‡¡◊ËÕ®Õµ“¡’≈—°…≥–¢Õß polyp-like „µâ®Õª√– “∑µ“ ·≈–¡’§à“µË” ÿ¥ ‡¡◊ËÕ¡’ scar

´÷Ëß‡∑à“°—∫ 28 ·≈– 0 µ“¡≈”¥—∫·≈–¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.001 ·≈– 0.032) §à“ odds ratio ¡’§à“‡∑à“°—π‡¡◊ËÕ®Õµ“

¡’≈—°…≥– circinate exudates, subretinal fluid ·≈– retinal pigment epithelial detachment ¢π“¥¡“°°«à“ 4

disc area ´÷Ëß‡∑à“°—∫ 1.75 §à“ odds ratio ‡∑à“°—∫ 1.63 ‡¡◊ËÕæ¬“∏‘ ¿“æÕ¬Ÿà∑’Ë peripapillary  ”À√—∫≈—°…≥–¢Õß

subretinal membrane ¡’§à“ odds ratio ‡∑à“°—∫ 1  à«π subretinal hemorrhage ·≈– subretinal fibrin ¡’§à“πâÕ¬°«à“

1 §◊Õ‡∑à“°—∫ 0.31 ·≈– 0.23 µ“¡≈”¥—∫ §à“ odds ratio ∑—ÈßÀ¡¥π’È‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘

 √ÿª: ≈—°…≥– polyp „µâ®Õµ“¡’§«“¡ ”§—≠¡“°„π°“√«‘π‘®©—¬‚√§ PCV πÕ°®“°π’È À“°æ∫≈—°…≥– serosan-

guinous retinopathy °≈à“«§◊Õ æ∫ serous retinal detachment À√◊Õ retinal pigment epithelial detachment √à«¡°—∫

circinate exudates ´÷ËßÕ“®¡’À√◊Õ‰¡à¡’ subretinal hemorrhage ∫√‘‡«≥ posterior pole À√◊Õ peripapillary °Áπà“®–

∫àß∂÷ß‚√§π’È¥â«¬
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