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Idiopathic choroidal neovascularization (CNV) is a CNV 
that develops at a young age, which is not related to any 
other ophthalmologic disorders.1 The most common cause of 
CNV in patients under the age of 50 is high myopia, and 
other causes include angioid streak and inflammatory 
diseases.2 

Cases of parafoveal or extrafoveal CNV may be treated 
with laser photocoagulation, but cases of subfoveal CNV may 
develop a central scotoma and show high recurrence rates 
following laser photocoagulation.3,4 Other treatments for 
subfoveal CNV such as radiotherapy, submacular surgery, 
macular translocation, transpupillary thermotherapy have 
been attempted, but these treatments seem to be limited due 
to the high risk of complications and vision damage.5-8 

Recently, verteporfin in photodynamic therapy (PDT) has 

been shown to induce degradation of the neovascularization 
and is effective in the treatment of age-related macular 
degeneration (AMD) or myopic CNV.9,10 

Prognosis of idiopathic CNV has been shown to be good 
when proper followed-ups are administered. In addition, it 
has been reported that more cases degenerate spontaneously 
compared to other diseases.11

Therefore, we investigated the outcomes of a PDT group 
and an observation group of idiopathic subfoveal CNV, and 
examined the factors that affect final visual acuity in PDT 
group.

Materials and Methods

Sixteen patients whose eyes were diagnosed as idiopathic 
subfoveal CNV and were followed up for a minimum of 9 
months participated in the study (Table 1). PDT was 
performed in cases of a greater than two-line decline 
compared with initial vision and an increase in size of the 
lesion compared with the first visit following a minimum of 
a 3-month follow-up period.12 The PDT group consisted of 
10 patients of which 3 were male and 7 were female, with 
age ranging from 26 to 50 years and an average of 34 years. 
The observation group consisted of 6 patients of which 3 
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were male and 3 were female, with age ranging from 24 to 
50 years and an average of 39 years. The follow-up period 
of the PDT group ranged from 9 to 49 months (mean 25.6 
months) and the observation group ranged from 9 to 24 
months (mean 18 months). 

Corrected vision and size of CNV for the 16 patients were 
investigated retrospectively by reviewing medical records. 
Statistical analysis was performed to investigate the 
relationship between age, sex, size of the lesion and initial 
vision compared to final vision. To investigate these 
relationships the T-test and, Chi-square test were performed 
using SPSS 10.0 software.

Initial and final vision was measured using the Snellen 
chart. The largest linear dimension of the lesion was 
measured with a transparent millimeter ruler through a 
funduscopy, and fluorescein funduscopy, and the size of the 
lesion on the fundus was evaluated by dividing the camera 
lens ratio (2.5 in 35 degree, 1.8 in 50 degree). The spot size 
of the laser was determined by adding 1000 µm to the initial 
size, and 6 mg per surface area of verteporfin was injected 
with a velocity of 3 ml/min for exactly 10 minutes. An Opal 
Photoactivator which is a nonthermo-diode laser with a 
wavelength of 689 nm was used and was irradiated for 
exactly 15 minutes after the verteporfin injection for 83 
seconds, to achieve irradiation of 50 J/cm2. 

A diagnosis of idiopathic CNV was made only in the 
patients under 50 years of age at the date of the initial 
examination with vision under -6.0 D on refractometry, no 
history of traumatic choroidal rupture or familial dystrophy, 
no history of laser therapy, no atrophic choroidal lesion on 
funduscopy, and no degenerative myopia or peripapillary 
fundus change found on fluorescein funduscopy. 

Table 2. Statistics for patients with idiopathic CNV in 
PDT group and observation group

PDT 
group

Observation 
group

Eyes (M/F)
Mean age (yrs)
Lesion size (µm)
Mdian Initial VA
Median Final VA

Vision Improvement(eyes)

10 (3/7)
34
1300
20/60
20/32
7

6 (3/3)
39
575
20/32
20/20
5

PDT: photodynamic therapy, CNV: choroidal neovascularization, 
Lesion size: size of choroidal neovascularization, Vision Improve-
ment: more than two-line vision improvement.

Results

The lesions of all 16 patients were in the subfovea. Mean 
lesion size for the PDT group was 1300 µm, mean initial 
vision was 20/60, mean final vision was 20/32, and 7 of the 
10 patients (70%) showed more than a two-line improvement 
in vision.

Mean lesion size for the observation group was 575 µm, 
mean initial vision was 20/32, mean final vision was 20/20, 
all patients were 20/20, and 5 of the 6 patients (83%) showed 
more than a two-line improvement in vision (Table 2).

The PDT group was divided into two groups, with group 
A consisting of the 7 patients who showed more than a 
two-line improvement and group B consisting of the 3 
patients who did not show improvement and the relationship 
between age, sex, size of the lesion and the initial vision 
compared to final vision (two-line improvement) was 
analyzed.

Table 1. Summary of the result of 16 subjects with idiopathic subfoveal CNV

Patient No. PDT Sex/Age (yrs) Lesion size (µm) Initial VA Final VA Follow-up (mos) 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

F/47
F/40
M/35
M/37
F/24
M/50
F/27
F/28
F/37
F/26
F/39
M/27
F/39
M/44
M/50
F/26

 700
 350
 600
 500
 300
1000
 500
1300
 700
 700
 500
1500
1200
3000
1900
1700

20/50
20/22
20/20
20/40
20/40
20/40
20/100
20/40
20/50
20/50
20/125
20/100
20/32
20/200
20/100
20/100

20/20
20/20
20/20
20/20
20/20
20/20
20/50
20/22
20/32
20/20
20/28
20/28
20/20
20/200
20/200
20/200

10
46
24
 9
10
 9
10
13
10
41
 9
26
26
28
44
49

Mean
SD

36
8.88

1028.13
719.25

22.75
15.76

PDT: Photodynamic Therapy, Lesion size: Size of Choroidal Neovascularization, VA: Visual Acuity, SD: Standard Deviation.
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1. Age

Age was not predictive of final visual acuity or a 
significant change in vision (p=0.188). The patients in the 
PDT group ranged in age from 26 to 50 (mean, 34 years). 
Five patients were 30 years of age or younger and 5 were 
older than 30 years of age. There was no significant 
difference in final visual acuity between patients 30 years of 
age and younger and those older than 30 years of age.
 There was no correlation between visual change greater than 
two Snellen lines and age (p=0.1079). Patients older than 30 
years of age were equally as likely to have more than a 
two-line improvement (3 of 5), stable (1 of 5), decline (1 of 
5) in vision as patients 30 years of age and younger 
(improvement, 4 of 5; decline, 1 of 5).

2. Sex

There was a significant difference in final visual acuity 
between male and female patients. Final visual acuity in male 
patients were good (20/60 or better;1 of 3), intermediate 
(20/70-20/100; 0 of 3), poor (20/100 or worse ; 2 of 3) 
compared with female patients (good, 6 of 7; intermediate, 
0 of 7; poor, 1 of 7).

There was a correlation between visual change of more 
than two Snellen lines and sex (p=0.049). Male patients were 
less likely to have more than a two-line improvement (1 of 
3), stable (1 of 1), decline (1 of 1) in vision, compared to 
female patients (improvement, 6 of 7; stable, 0 of 7; decline, 
1 of 7).

In addition, the mean lesion size of the men was 2133.33 
µm, while the mean lesion size of the women was 942.86 
µm.

Table 3. Distribution of initial and final visual acuity in 
PDT group

Initial Visual 
Acuity 

Initial No. 
of Eyes(%) 

Final No. 
of Eyes(%) 

20/20-20/40 
20/50-20/80 
20/100-20/200 
<20/200 

2 (20)
2 (20)
6 (60)
0 (0)

6 (60)
1 (10)
3 (30)
0 (0)

Table 4. Size of choroidal neovascularization versus final 
visual acuity in PDT group

Good Final VA 
Intermediate 
Final VA 

Poor Final VA

≤ 1 Disc Area 
> 1 Disc Area 

7 (100%) 
0 (0%) 

0 (0%) 
0 (0%) 

0 (0%)
3 (100%)

Good Final VA: No. of eyes with good final visual acuity, 
Intermediate Final VA: No. of eyes with intermediate visual acuity, 
Poor Final VA: No. of eyes with poor visual acuity.

(good: 20/60 or better, intermediate: 20/70-20/100, poor: 20/200 
or worse)

3. Initial Visual Acuity

In the relation of final visual acuity on a standard of initial 
visual acuity 20/60, there were correlations to visual change 
greater than two Snellen lines (p=0.0455, Pearson chi-square 
test). The 4 patients (40%) that had a initial visual acuity 
above 20/60 all showed visual change of more than a 
two-line improvement, but of the 6 patients (60%) that had 
initial visual acuity of less than 20/60, 3 patients showed an 
improvement, 1 patient remained stable, and 2 patients 
showed a decline (Table 3).

4. Size of CNV

There was a statistically significant relationship between 
the size of CNV and final vision (p=0.006). Seven patients 
had CNV of 1 disc area or smaller (small lesion), whereas 
three patients had CNV of greater than 1 disc area (large 
lesion). None of the lesions were larger than 2 disc areas in 
size. The mean lesion size for group A (two-line 
improvement) was 914.29 µm (SD=409.99), and mean lesion 
size for group B (stable or decline) was 2200.00 µm (SD= 
700.00).

Size of CNV had correlations to visual change greater than 
two Snellen lines (p=0.033). Seven patients with CNV of 1 
disc area or smaller all showed good final visual acuity of 
above 20/60, and 3 patients with CNV of greater than 1 disc 
area all showed poor final visual acuity of 20/200 or worse 
(Table 4).

Discussion

Idiopathic CNV is a CNV that develops at a young age, 
which is not related to any other ophthalmologic disorders.1 
Cohen et al reported that the etiology of CNV in patients 
under the age 50 to be high myopia in 62% of cases, angioid 
streak in 5%, others such as genetic, traumatic, or 
inflammatory disorders in 4%, and idiopathic in 17%.2 

The results of the study by Cohen et al showed that 67% 
of the cases of idiopathic CNV were in females, the mean 
age was 36.7 years and the prevalence of idiopathic CNV in 
both eyes was 10%.2 In our study, 62.5% of the patients were 
female, the mean age was 36.7 years, and there were no 
patients with both eyes affected.

Recently, studies using indocyanine green (ICG), have 
been reported localized dilatation of choroidal veins and 
choroidal hyperpermeability around the neovacularization, 
which suggests a localized choroidal circulation disorder, as 
the cause of idiopathic CNV.13,14

The natural progress of idiopathic CNV is known to have 
better outcomes compared to AMD or myopic CNV. Ho et 
al investigated 19 patients with idiopathic subfoveal CNV for 
a mean follow up period of 87 months and reported 95% of 
the patients had stable or improved vision, 21% had final 
visual acuity above 20/40, 63% above 20/100, and 16% 
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showed a decrease in visual acuity, and the size of CNV was 
the only variable associated with long-term final visual 
acuity.11 Ahn et al investigated 14 patients with idiopathic 
CNV for a mean follow up period of 45 months and reported 
57% of the patients had more than a two-line improvement, 
36% of the patients remained stable, 7% of the patients 
experienced a decline and initial visual acuity was 
significantly correlated with final visual acuity.15 The present 
study also showed a good prognosis for patients in the 
observation group with all patients showing final visual 
acuity of 20/20, and 5 of the 6 patients (83%) had more than 
a two-line improvement and one patient had initial and final 
visual acuity of 20/20. Although the number of patient 
samples was insufficient, prognosis for patients in the 
observation group seemed to be favorable because of good 
initial vision and small size of the lesion. 

Types of treatment used to treat idiopathic CNV are laser 
therapy, subretinal surgery and PDT.3,4,16 Laser photo-
coagulation is performed when central visual acuity decreases 
due to exudative change of CNV in the juxtafovea or when 
the patient is in danger of central visual acuity failure.3,4 In 
a report of the MPS Group, argon laser treatment was 
performed on 30 patients with idiopathic CNV, and 21 
patients (70%) in the treatment group showed vision 
improvement, a significant curative effect compared to the 
control group (51%).3 Subretinal surgery has been performed 
in some cases of CNV in the subfovea and has been reported 
to have a better outcome than CNV caused by AMD. This 
is thought to be because the location of idiopathic CNV 
development is between the retinal pigment epithelial cell 
(RPE) and neuroretina and the RPE is well preserved.17,18 
However, these treatments are limited because they can cause 
serious retinal damage and an eventually permanent decrease 
in vision.11

Recently, PDT has been used often and it has been shown 
to be effective in treating classic CNV of AMD and myopic 
CNV, and is known to have the least amount of possible 
complications compared to other types of treatment being 
performed at the present time.9,10 In this study the mean 
initial vision of the 10 patients treated with PDT was 20/60 
and the mean final vision was 20/32, showing a significant 
improvement in vision of more than a two-line, 7 of the 10 
patients (70%) showed more than a two-line improvement, 1 
patient (10%) remained stable, and 2 patients (20%) 
experienced a decrease. Also, the final visual acuity was 
above 20/40 in 60% of the patients.

Idiopathic CNV is reported to show characteristics of two 
types of CNV that proliferate between the sensory retina and 
retinal pigment epithelium. Idiopathic CNV is not accom-
panied by massive subretinal hemorrhage or exudate 
compared to AMD, and shows natural degeneration.19-22 The 
reason why vision loss is not accompanied with atrophic 
degeneration is due to the recovery mechanism of RPE which 
suppresses neovascularization.23 In patients affected by 
idiopathic CNV at young ages, due to the normal functions 

of the surrounding retina, the suppressive effect of RPE is 
greater in the balance of proliferation and suppression. 
Moreover, RPE proliferates around the neovascularization 
blocking vessel growth and plays a role in maintaining the 
blood-retinal barrier which accelerates the degeneration of the 
neovascularization.24,25 In this study, the mean size of the 
CNV was 1300 µm in the PDT group, with 7 patients (70%) 
having a lesion of less than 1 disc area and 3 patients (30%) 
having a lesion of more than 1 disc area. Final visual acuity 
in all cases with less than 1 disc area was above 20/60, and 
final visual acuity in all cases with greater than 1 disc area 
was under 20/200, showing significant correlations with the 
final vision (p=0.006). The mean size of the observation 
group was 575 µm, with all 6 patients having a lesion of less 
than 1 disc area. Therefore, the smaller the size of the CNV, 
the better the prognosis for final visual acuity is.

In a recent study using optical coherence tomography 
(OCT), it was reported that 25% of cases of idiopathic CNV 
did not grow into the subretinal space, were observed as 
fusiform type and the idiopathic CNV did not show any 
changes during an average follow up period 6 months. In 
75% of the patients the idiopathic CNV was observed 
initially as a protruding type in the outpatient department and 
during an average follow up period of 7 months, 90% 
changed to fusiform type.13 In the cases of idiopathic CNV, 
visions seem to be stable or improved because of these 
patterns.

In this study, the PDT group and the observation group 
both showed a good prognosis for final visual acuity. 
Prognosis of idiopathic CNV is relatively good because it 
occurs in patients at a relatively young age and it is similar 
to typical CNV which has the best response to PDT.26 Both 
the PDT group and the observation group, showed significant 
final vision improvement compared to initial vision. 70% of 
the PDT group and 83% of the observation group showed 
more than a two-line improvement. 

In conclusion, statistically significant factors affecting final 
visual acuity (more than a two-line improvement) were initial 
visual acuity (p=0.0455), size of the lesion (p=0.006), and 
sex (p=0.049). However, since the number of patients 
sampled was insufficient and the average size of the lesions 
in the female patients was smaller, the size of the lesion 
seems to be the most important factor.
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