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Abstract
· AIM: To evaluate the visual outcomes of choroidal
neovascularization (CNV) secondary to pathological
myopia and the impact of novel risk factors affecting the
final visual outcome.

·METHODS: Interventional case series of 18 consecutive
patients with pathological myopia treated with
photodynamic therapy (PDT). Inclusion criteria were
spherical equivalent -6D or worse or features of
pathological myopia on retinal examination. The main
outcome measure was final best-corrected visual acuity
(BCVA).

·RESULTS: Of 18 eyes, 13 (72.2% ) avoided moderate
visual loss (逸3 lines of LogMAR BCVA) and 5 eyes
(27.8%) improved by at least 1 line after 1 year. Patients
with LogMAR BCVA 臆0.3 (Snellen equivalent 20/40) at
one year were younger than those with BCVA >0.3 (mean
age 39.0 61.6 years, =0.001). A higher proportion of
eyes with greatest linear dimension (GLD) of 臆1 000滋m
avoided moderate visual loss (100% 50%, =0.026).
Among patients who were treated within 2 weeks of
visual symptoms, 88.9% avoided the loss of 3 or more
lines compared to 55.6% for those who presented later.
The mean improvement in LogMAR BCVA of those with
GLD 臆1 000滋m was +0.12 compared to a loss of 0.55
LogMAR units for those with GLD >1 000滋m ( =0.02).
Visual outcomes were not associated with gender or
refractive error.

·CONCLUSION: Good visual outcome in myopic CNV is
associated with younger age, smaller lesion size and
earlier initiation of treatment. These factors are relevant
for ophthalmologists considering treatment options for
myopic CNV.
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INTRODUCTION

M yopia has a high prevalence among Asian populations,
especially among the younger age groups, and its

prevalence has been reported to be increasing [1]. Myopic
choroidal neovascularization (CNV) affects between 5% -
10% of high myope, and if untreated, has a poor visual
prognosis [2-5]. While ophthalmologists currently use
intravitreal anti vascular endothelial growth factor
(anti-VEGF) injections to treat myopic CNV, there may be
situations where such treatment is unavailable, or associated
with a higher risk to the patient. For example, a patient with
previous strokes may be at a higher risk for recurrent strokes
or thromboembolic events, or a patient with only one good
eye remaining may not be willing to accept the risk of
blindness from endophthalmitis [6-10,11-14]. In such cases,
photodynamic therapy (PDT) may still play an important
role. It is important, therefore, for clinicians to understand
possible risk factors affecting visual outcome in patients with
myopic CNV.
Earlier studies have identified risk factors such as older age
that are associated with poor visual outcomes [15,16]. It is
possible that other risk factors, such as the time between the
onset of symptoms and initiation of treatment, and laser spot
size on PDT, may have an impact on the visual prognosis. It
is believed that PDT may damage the underlying tissues,
including the choroid, which affects long-term visual acuity.
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Therefore a larger laser spot size used during PDT may have
some impact on visual outcomes.
The objectives of our study are to evaluate the visual
outcomes of myopic CNV in Asian patients, and to examine
the impact of various risk factors on the final visual outcome.
SUBJECTS AND METHODS
Subjects We performed an interventional case series of 18
consecutive patients with pathologic myopia treated for
myopic CNV at Tan Tock Seng Hospital, National
Healthcare Group Eye Institute, Singapore. This review was
approved by the Institutional Review Board of the National
Healthcare Group, Singapore and conformed to the Tenets of
the Declaration of Helsinki.
The inclusion criteria were spherical equivalent 臆-6D or
features of pathological myopia on retinal examination
(Figure 1). Patients with co-existing ocular pathology, such
as CNV secondary to age-related macular degeneration or
other retinal diseases, were excluded. The presence of
myopic CNV was confirmed using confocal scanning laser
ophthalmolscopy fluorescein and indocyanine green
angiography using the Heidelberg HRA2 (Heidelberg
Engineering, Heidelberg, Germany).
Methods During the period these patients were studied
(2005-2007), PDT was the standard of care for patients with
myopic CNV and anti-VEGF injections were not commonly
in use in our institution. Patients were treated by a single
ophthalmologist (THL) and received full-fluence PDT with
Verteprofin (Novartis AG, Basel, Switzerland), using the
guidelines of the VIP study and Treatment of Age-Related
Macular Degeneration with Photodynamic Therapy (TAP)
study[17, 18]. Patients were followed up by retinal specialists for
at least 12 months, with the best-corrected visual acuity
(BCVA) and clinical findings monitored at each visit.
Patients were asked for the exact duration of symptoms
during the initial consultation. The time between the onset of
symptoms and the first treatment of the myopic CNV lesion
was correlated with the final visual outcomes. In cases where
the exact onset was unclear, the patient was excluded from
analysis.
Statistical Analysis Statistical analysis was performed using
SPSS for Windows version 16 (SPSS Inc., Chicago, USA),
with values <0.05 taken as significant. Chi-square tests
were used to compare proportions, and -tests used to
compare means.
RESULTS
There were 7 males (38.9%) and 11 females (61.1%) with a
mean age 56.6 years (SD依14.0) and mean spherical equivalent
of -11.5D (range, -6.0 to -19.9D, SD依3.89). The right eye
was affected in 8 patients (44.4% ), and the left eye was

affected in 10 patients (55.6%). All patients were treated with
PDT. The mean number of PDT treatments was 1.7 (range,
1-4).
The mean initial BCVA was 0.57依0.39. At 12 months, 13 of
18 eyes (72.2%) avoided moderate visual loss (loss of逸3
lines of VA) and 5 eyes (27.8%) improved by at least 1 line.
Patients with LogMAR VA 臆0.3 (Snellen equivalent 20/40)
at one year were younger compared to those with VA >0.3
(mean age 39.0 years 61.6 years, =0.001). Of those aged
50 years or younger, 75.0% had VA 20/40 or better at 1 year
compared to only 7.1% of those older than 50 years( =0.004).
A higher proportion of eyes with greatest linear dimension
(GLD) of臆1000滋m avoided moderate visual loss compared
to those with GLD >1000滋m (100% 50%, =0.026) and
57.1% had final VA 20/40 or better compared to 0% for
those with GLD >1000滋m ( =0.006). Among patients with
GLD臆1000滋m, there was a mean improvement in LogMAR
VA of +0.12 units, whereas those with GLD >1000滋m
experienced a loss of vision (mean -0.55 units) for those
( =0.02).
Among patients who were treated within 2 weeks of the onset
of visual symptoms, 88.9% avoided the loss of 3 or more
lines compared to 55.6% for those who presented later. At 1
year, the mean LogMAR VA for those treated early was 0.57
compared to 1.08 for those treated after 2 weeks ( =0.065).
Visual outcomes were not associated with gender, initial
BCVA, or number of treatments.
DISCUSSION
In this study, we have identified several important risk factors
which affect the visual outcomes of patients with myopic
CNV who are treated with PDT. Specifically, younger age, a
smaller laser spot size for PDT and a shorter duration to
treatment are associated with a better visual outcome.
An interesting observation in our study is that early treatment
(within 2 weeks of onset of visual symptoms) was associated

Figure 1 Color fundus photograph of a myope showing
myopic CNV at the macula.

Visual outcomes of myopic choroidal neovascularization
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with better mean VA at 1 year and a lower percentage who
lost 3 or more lines of VA. If this factor can be confirmed in
larger randomized controlled studies, it would suggest that
patients should be advised to seek treatment earlier in order
to mitigate the damage to the retina, and ophthalmologists
should also consider initiating treatment as early as possible.
Earlier studies have shown that a smaller lesion size on
presentation is associated with a better visual outcome [15,16].
This may be due to the reduction in damage to the choroid
caused by photodynamic therapy, which results in
chorioretinal atrophy and choroidal thinning. It is also
possible that smaller lesions are due to earlier presentation by
the patient, before the lesion has grown in size to involve the
fovea. The impact of lesion size on long term visual
outcomes will need to be examined in larger studies in future.
A younger age has previously been shown to affect the visual
outcomes in myopic CNV [19]. While age is not a modifiable
risk factor, this remains important in view of the large
difference in clinical outcome in our series: 75.0% of
younger patients had final VA of 20/40 or better compared to
only 7.1% of those who were older. These results suggest that
it is important to take age into account when counseling
patients on the likely visual prognosis of their disease.
In this series, all patients were treated with PDT, which has
been shown to prevent severe visual loss in patients with
myopic CNV. While we recognize that studies have reported
that treatment of myopic CNV with intravitreal injections of
anti-VEGF drugs may result in better clinical outcomes[20-27], it
is important to note that the use of anti-VEGF drugs are
associated with systemic and ocular side effects, including
the risk of stroke or endophthalmitis[6-10,11-14]. Some patients are
at greater risk of thromboembolic events and may be
unwilling to accept the risks associated with these drugs, or
the risk of endophthalmitis associated with intravitreal
injections. In such patients, PDT may be an option that
ophthalmologists will need to consider. It is therefore
important for ophthalmologists to understand the factors that
are associated with better visual outcomes when PDT is used.
Potential limitations of this study include the relatively small
number of patients, which may mask the effects of possible
risk factors, and its retrospective nature. However, with the
advent of anti-VEGF drugs, it is unlikely that large scale
studies of PDT treatment of myopic CNV will be performed,
and hence results from smaller studies remain relevant.
In conclusion, this study has identified possible risk factors
affecting the visual outcome in patients with myopic CNV,
specifically the time to presentation, patient age, and the size
of the lesion. These should be taken into account when
assessing the long term visual prognosis of patients with

myopic CNV.
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