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Aim: To assess the effects of photodynamic therapy (PDT)
with verteporfin in the treatment of subfoveal choroidal
neovascularisation (CNV) secondary to Vogt-Koyanagi-
Harada disease (VKH).
Methods: Six eyes of six patients with VKH who developed
subfoveal CNV underwent standard PDT. Repeated treat-
ments were performed at 3 month intervals for persistent
leakage. Charts and angiographic data were analysed
retrospectively.
Results: Age of patients ranged between 17 years and
27 years. Five CNV lesions were recent and classic (greatest
lesion diameter was 1100–3100 mm). One CNV was
chronic and partially scarred. Mean visual acuity (VA) at
presentation was 20/200. Five patients had more than
1 year of follow up. In five eyes there was active inflamma-
tion and CNV. Of these eyes, the first three required one PDT
each. The final CNV scar was smaller/stable with improve-
ment of VA in two eyes. The third developed a larger CNV
scar with loss of two lines of VA. Submacular fibrosis
developed in all three. In the fourth eye, mild CNV leakage
persisted after one PDT but hazy media precluded a second
PDT. At 18 months the CNV scar and VA were stable. The
fifth case, with mild inflammation, required three PDT. The
CNV leakage became minimal, the lesion became smaller,
and VA improved significantly. The sixth eye with CNV had
no inflammation and needed two PDT sessions to halt the
CNV leakage. The final lesion was smaller and vision was
stable. There were no PDT related complications in our series.
Conclusion: Photodynamic therapy with verteporfin appears
to be a safe and viable treatment option for subfoveal CNV
secondary to VKH. It offers a chance for stabilisation or even
improvement of vision. Further study is warranted.

V
ogt-Koyanagi-Harada disease (VKH) is a bilateral,
granulomatous panuveitis associated with central
nervous system (CNS), auditory and cutaneous mani-

festations.1 It is frequently associated in its chronic stage with
complications such as cataract, glaucoma, subretinal fibrosis,
and choroidal neovascularisation (CNV) which limit visual
outcome.2 3 CNV, particularly under the foveal centre, is a
major vision threatening complication that carries a poor
visual prognosis.3

Currently, there is no proved treatment for subfoveal CNV
in VKH. The value of established modalities such as
verteporfin photodynamic therapy (PDT) in treating CNV
secondary to inflammatory etiologies in general, and to VKH
in particular, has not been demonstrated. The literature includes
a few series of inflammatory CNV treated with PDT4–9 with
sparse information on PDT for CNV in VKH.9 10 This report
describes six patients with VKH who received verteporfin
PDT for subfoveal CNV.

PATIENTS AND METHODS
After institutional review board approval was received, the
medical records and angiographic data of all consecutive
patients with VKH who developed subfoveal CNV and
underwent PDT between December 2000 and December
2003 were retrospectively reviewed. All patients satisfied
the criteria for the diagnosis of VKH.11 In all cases, CNV was
diagnosed based on the presence of a greyish or yellow
subretinal lesion associated with subretinal haemorrhage and
leakage on fundus fluorescein angiography (FA). Patients
were included in this study if the neovascular component was
either under the foveal centre or juxtafoveal with blood under
the foveal centre. Photodynamic therapy was performed
according to standard protocol.12 Patients were re-examined
at 3 months after each PDT. Some were evaluated sooner
because of their intraocular inflammation. Examinations
included Snellen visual acuity measurements, slit lamp
biomicroscopy, fundus examinations, and FA. Repeated
treatments were performed at 3 month intervals if leakage
persisted on control FA.

RESULTS
The patients’ clinical data, CNV characteristics, and post-PDT
outcomes are summarised in table 1. Six patients (five female
and one male) with CNV secondary to VKH were identified
and included in the study. Patients’ age ranged between
17 years and 27 years. The CNV occurred in one eye of each
patient (six study eyes). In five cases (cases 1, 3–6), the CNV
lesions manifested by a recent onset of decreased vision and
were predominantly classic on FA (greatest lesion diameter
1100–3100 mm). In one case the CNV was chronic and
partially scarred (case 2). Mean best corrected Snellen visual
acuity (VA) at presentation was 20/200.

Five eyes (cases 1–5) were exhibiting active chronic
recurrent intraocular inflammation and were receiving
systemic oral corticosteroids and immunosuppressive agents
at the time of CNV diagnosis and PDT (see table 1). In three
of these (cases 1–3), a single PDT session was sufficient to
halt the CNV leakage. In case 1 (fig 1A, B) the CNV scar
became smaller and VA improved by two lines at 7 months
post-PDT (fig 1C). Submacular fibrosis however eventually
developed during the following 41 months, but without
further decrease in VA (fig 1D). In case 2, PDT stopped the
residual leakage of the partially scarred CNV. VA improved
initially and more so after cataract surgery at 9 months.
However submacular fibrosis was also present at 18 months
albeit without further visual decline. Case 3 had significant
pre-existing macular post-inflammatory pigmentary changes
when the subfoveal CNV appeared (fig 2A, B). Although PDT
arrested all visible angiographic leakage, a progressively
enlarging submacular fibrotic scar developed and VA

Abbreviations: CNS, central nervous system; CNV, choroidal
neovascularisation; FA, fluorescein angiography; PDT, photodynamic
therapy; VA, visual acuity; VKH, Vogt-Koyanagi-Harada disease
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declined to 20/300 at 19 months (fig 2C, D). Case 4 was
characterised by severe recurrent VKH. Mild CNV leakage
persisted after the first PDT, but significant media haze
secondary to the uveitis and cataract precluded the successful
delivery of repeat PDT. Eighteen months later, after the
inflammation abated and following cataract surgery, the CNV
was cicatricial, stable in size and VA remained at its
presenting level of 20/300. In case 5, three PDT sessions were
required after which the leakage continued albeit minimally.
The CNV lesion became smaller and VA improved signifi-
cantly. No subfoveal fibrosis developed (fig 3A, B).

Case 6 was the only one that showed no concurrent
intraocular inflammation when the CNV developed. The
subfoveal CNV net, surrounded by a ring of subretinal
haemorrhage, required two PDT sessions to halt the leakage.
Six months later, the VA remained at the pretreatment level
but a circle of retinal pigment epithelium changes was visible
around the CNV scar in the area previously occupied by
blood. There were no PDT related adverse events in our series.

DISCUSSION
To date there is no clear standard of care for subfoveal CNV
secondary to inflammatory aetiologies, VKH included.6 9

Systemic corticosteroids are generally advocated to control
the inflammation, and hence decrease the inflammatory
stimulus for CNV formation in order to influence CNV
regression. Their use is supported by successful regressions of
CNV with inflammatory control alone.4 13 14 Their efficacy,
however, is inconsistent.7 Several reports exist where
systemic corticosteroids with or without immunosuppres-
sants failed to stabilise the CNV, necessitating alternative
treatments such as PDT.4 6 8 10 All our patients were receiving
systemic corticosteroids and immunosuppression at the time
the CNV developed. Although in five cases a tighter

inflammatory control may have been, in principle, necessary
to achieve a successful regression of the CNV, in patient 6 the
CNV persisted despite the steroid therapy and the absence of
inflammation. Systemic therapy alone therefore appears insuf-
ficient to prevent or effectively treat CNV in eyes with VKH.

Although the benefit of verteporfin PDT for predominantly
classic CNV in age related macular degeneration was
demonstrated in randomised trials,12 the value of PDT for
inflammatory CNV, particularly in VKH, is uncertain.9

Reports on series of inflammatory CNV treated with PDT
suggest the possibility of improved outcomes.4–9 15 16 But PDT
for CNV in VKH is reported only anecdotally.9 10 In one
patient PDT was followed by marked visual improvement,
but subsequent decline at 18 months because of subfoveal
fibrosis.9 In another case, PDT achieved CNV regression and
improvement of VA, but unexpected RPE alterations within
the treatment area occurred secondarily.10

In our six patients with subfoveal CNV secondary to VKH
treated with PDT, VA improved in three eyes, remained stable
in two, and decreased in one eye. At final follow up, the CNV
lesion size was smaller in two eyes, stable in three and larger
in one eye. Many factors limited a better visual outcome in
this series: the associated glaucoma in four patients (see
table 1), the inflammatory media haze (case 4) which may
have precluded effective photoactivation, but mostly the
features of severe chronic VKH: the extensive macular
pigmentary changes and retinal inflammatory damage seen
in some eyes (cases 2, 3, and 4) and the submacular fibrosis,
which ultimately developed in three of our cases despite
cessation of the CNV leakage (cases 1, 2, and 3). Choroidal
neovascularisation is known to occur primarily in severe
chronic recurrent VKH, characterised by greater levels of
inflammation, significant fundus pigmentary alterations, and
the frequent development of subretinal fibrosis.1 2 13 CNV

A

C

B

D

Figure 1 (A) Pre-photodynamic
therapy (PDT) fundus colour
photograph showing a juxtafoveal
choroidal neovascularisation (CNV)
with blood under the foveal centre.
(B) Pre-PDT early phase fluorescein
angiography (FA) demonstrates
hyperfluorescence of a classic CNV
surrounded by blocked fluorescence
(subretinal blood). (C) Seven months
post-PDT late phase FA. The CNV is
reduced to a smaller staining lesion.
Note the RPE changes and absence of
leakage from CNV. (D) 26 months post-
PDT late phase FA. Submacular fibrosis
developed at the site of previous CNV
and in the superior macula.
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often exacerbates a progressively deteriorating visual course
already affected by these features and generally carries a poor
visual prognosis.2 Features of chronic recurrent VKH were
prominent in our patients and were responsible for the
limited visual recovery despite regression of the CNV.

In our series, no PDT related complications were encoun-
tered. Although submacular fibrosis appeared in three eyes,
and was similarly observed in one VKH case following PDT,9

we could not conclusively ascribe it to PDT, because it occurs
in 6–40% of eyes with VKH.2 17 Circular RPE alterations
developed in the treatment area in case 6, but they may have
resulted from reabsorption of subretinal blood rather than
the laser. Similar RPE alterations were observed in the case
report of PDT for CNV in VKH10 and in other aetiologies.9 15

Alternative treatments of inflammatory CNV exist but
their value in VKH is uncertain. A successful submacular
surgery with improvement of vision was reported in one
patient with VKH.5 Improved visual outcomes with combined
PDT and intravitreal triamcinolone acetonide injection
compared to PDT alone were reported in series of inflam-
matory CNV.16 18 None of our patients received additional
intravitreal steroids and it is unknown if this therapy would
improve visual outcomes or alter the development of
submacular fibrosis in VKH. Recent interest has focused on
the anti-angiogenic approach for treatment of CNV with
vascular endothelial growth factor (VEGF) inhibitors.
Encouraging CNV regressions and promising visual improve-
ments are appearing.19 20 To date, however there are no data

A

C

B

D

Figure 2 (A) Pre-photodynamic
therapy (PDT) fundus colour
photograph showing a subfoveal
choroidal neovascularisation (CNV)
associated with significant pigmentary
disturbances and chorioretinal atrophic
scars throughout the macula. (B) Pre-
PDT early phase fluorescein
angiography (FA) demonstrates the
hyperfluorescent subfoveal CNV.
(C) 16 months post-PDT. Extensive
submacular fibrosis developed.
(D) 16 months post-PDT.
Corresponding FA.

A B
Figure 3 (A) Pre-photodynamic
therapy (PDT) late phase fluorescein
angiography (FA) showing leakage
from classic subfoveal choroidal
neovascularisation (CNV). (B) Post third
PDT late phase FA. Note the persistently
leaking but smaller CNV lesion.
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to assess the results of anti-VEGF therapy in inflammatory
CNV.

Despite the small number of patients in our series, the
retrospective nature of the study, the lack of controls, and the
concomitant use of systemic corticosteroids to control the
inflammation in all our patients, which may have influenced
the effect of PDT, our preliminary results indicate that PDT
with verteporfin appears as a viable treatment option for CNV
secondary to VKH. It offers a chance for stabilisation or even
improvement of vision with a low incidence of side effects.
Further investigation to elucidate the role of PDT for
subfoveal CNV secondary to VKH, alone or in combination
with systemic and/or local immunosuppression, is warranted.
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