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Case Series

Photodynamic Therapy for Choroidal Neovascularisation Secondary to
Inflammatory Chorioretinal Disease
Jennifer I Lim,1MD, Christina J Flaxel,1MD, Laurie LaBree,2MS

Abstract
Introduction: To review the long-term outcome of photodynamic therapy (PDT) with verteporfin
for inflammatory chorioretinal disease with subfoveal choroidal neovascularisation (CNV) over
a 1-year period. Materials and Methods: Retrospective review of eyes with subfoveal CNV for
associated choroiditis that were treated with PDT using verteporfin over a 1-year period. Main
outcome measure: visual acuity. Results: Five eyes in 4 patients, with diagnoses including
serpiginous choroiditis (2), ocular histoplasmosis syndrome (OHS, 1), and punctate inner
choroidopathy (PIC, 2) underwent standard treatment procedure for PDT with verteporfin.
Visual acuity, fluorescein angiography and treatment parameters were reviewed. Follow-up
ranged from 12 months to 36 months (median, 36 months). Pre-PDT visual acuities ranged from
20/60 to 20/400 (median, 20/200). Post-PDT visual acuities ranged from 20/30 to 20/400 at 1 year
(median, 20/300). Visual acuity was stabilised (within 1 line) or improved (greater than 1 line) in
3 eyes at 1 year and 4 of the 5 eyes at last follow-up. Conclusion: PDT for subfoveal CNV may
stabilise, but rarely improves, visual acuity in eyes with choroidal neovascularisation secondary
to inflammatory chorioretinal disease.
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Introduction
Photodynamic therapy using verteporfin (Visudyne,
Novartis Ophthalmics) has been proven safe and effective
for the treatment of predominantly classic, age-related
macular degeneration (AMD)-related subfoveal choroidal
neovascularisation (CNV), pathologic myopia-related
CNV, and subgroups of AMD-related occult CNV.1-3 Visual
results following verteporfin treatment of subfoveal, nonAMD related CNV4-14 have been variable. We report our
experience utilising photodynamic therapy (PDT) for
choroidal neovascularisation secondary to inflammatory
chorioretinal disease.
Materials and Methods
We performed a retrospective review of all patients who
underwent PDT using verteporfin for subfoveal CNV
secondary to non-AMD related diseases at our institution
over a year’s interval. From these we extracted the patients
with choroidal neovascularisation secondary to inflamma-

tory chorioretinal disease and at least 2 years’ follow-up
data. Baseline examination of the patient included Snellen
visual acuity, fundus biomicroscopy, fundus photography
and fluorescein angiography. The greatest linear dimension of the CNV lesion was calculated based upon the
lesion size measurement on the fluorescein angiogram and
the image size magnification factor.
The verteporfin was administered intravenously at a dose
of 6 mg per square metre of body surface area over a 10minute time interval. Five minutes after the completion of
the infusion, the patient underwent diode laser treatment to
the CNV lesion using 50 J/cm2 at an intensity of 600 mW/
cm2 for 83 seconds. A fundus contact lens was placed on the
anaesthetised (topical proparacaine) cornea and utilised
for the treatment. The diode laser (689 nm) treatment spot
size diameter was calculated to measure 1000 microns
more than the greatest linear dimension of the CNV lesion.
The patients gave informed consent for PDT with
verteporfin. After the PDT, the patient was instructed to
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wear sunglasses and to protect the infusion site and bare
skin from direct sunlight exposure for 2 days.
Patients returned for follow-up at 3-month intervals after
the first PDT. Snellen visual acuity, biomicroscopy, fundus
photography and fluorescein angiography were performed
at the return visits. Re-treatment was performed if the
fluorescein angiogram demonstrated leakage from the CNV
lesion.
Visual acuity data were recorded from the clinic record.
Fluorescein angiography results were reviewed to determine
lesion size and the presence or absence of leakage. Lines of
visual acuity change were calculated at specific intervals
post-PDT therapy. Visual acuity was considered stable if
there was ≤1 line of visual acuity change. Lesion size and
retreatment data were obtained from the clinic record.
Case Reports
Case 1. Serpiginous Choroiditis (Bilateral CNV)
A 73-year-old patient with known serpiginous choroiditis
for 10 years was treated with prednisone for 6 months and
extrafoveal laser for CNV in the left eye. She did well for
8 years. She then developed reactivation of her serpiginous
choroiditis and was placed on immuran and prednisone.
She underwent sub-Tenons steroid injections 4 times in the
right eye and twice in the left eye over the next year.
She was referred to us for the evaluation of recent
decreased visual acuity in both eyes while on immuran (50
mg daily). Visual acuities were 20/200 OD and 20/60 OS.
The amsler grid showed areas of metamorphopsia in both
eyes. Slit lamp evaluation showed early central posterior
subcapsular cataracts with mild nuclear sclerosis in both
eyes. The anterior chamber and posterior segments did not
show any cells. Dilated fundus examination showed
subfoveal greyish-white lesions with overlying subretinal
fluid and dots of haemorrhage adjacent to the lesion. The
posterior and midperipheral areas had several chorioretinal
scars that emanated from the optic disc in a serpentine
fashion. Fluorescein angiography showed subfoveal welldemarcated areas of CNV.
Bilateral PDT with verteporfin therapy was applied. The
greatest linear dimensions (GLDs) were 1850 microns OD
and 820 microns OS. Three months later, visual acuities
were 20/400 OD and 20/100 OS. The CNV was closed OD
but actively leaking OS. She underwent repeat PDT to the
left eye (GLD 1100 microns). At the next follow-up, 3
months later, visual acuities were 20/400 OD and 20/60
OS. PDT was repeated OS (GLD 1000 microns). Nine
months after initial treatment, visual acuities were 20/400
OD and 20/100 + 2 OS and there were bilateral active
subfoveal CNVs. Bilateral PDT was performed (GLD
4400 microns OD and 1300 microns OS).
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One year after initial treatment, visual acuities were 20/
400 OD and 20/100 OS. Bilateral PDT was performed
(GLD 2632 microns OD and 1200 microns OS). Two
months after that session, visual acuities were 20/200 OD
and 20/400 OS. No active CNV was seen on fluorescein
angiography and cataract surgery was recommended.
Following cataract extraction and lens implantation,
visual acuities were 20/200 OD and 20/100 OS. Fluorescein
angiography showed closure of the CNV OD and macular
oedema related to cataract surgery OS. By 1 year and 5
months after initial PDT, visual acuities were 20/300 OD
and 20/100 OS. CNV leakage was noted OS and PDT was
performed (GLD 1536 microns). Two months later, visual
acuity dropped to 20/400 OD, with evidence of recurrent
CNV OD. PDT was performed OD (GLD 2700 microns).
The subfoveal CNV became inactive by the next follow-up
visit. Visual acuity increased to 20/200 OD and remained
20/200 OS at 24 months and 36 months follow-up.
Case 2. Punctate Inner Choroidopathy (PIC)
A 40-year-old woman with myopia and fundus findings
compatible with PIC presented with decreased vision to 20/
30. A juxtafoveal CNV was diagnosed in her right eye and
she underwent a 2½-month course of oral corticosteroid
therapy. The CNV closed and visual acuity stabilised at 20/
30. One year and 9 months later, she presented with an
acute drop in visual acuity to 20/200. Evaluation disclosed
the presence of a subfoveal CNV (Figs. 1a and 1b); she
underwent PDT with verteporfin. Three months later,
visual acuity improved to 20/40. No subretinal fluid was
seen and fluorescein angiography showed closure of the
CNV (Figs. 1c and 1d). At 6 months, visual acuity remained
at 20/40. By 9 months, visual acuity had improved to 20/30.
Visual acuity remained at 20/30 at 12, 18 and 24 months
post-PDT.
Case 3. Ocular Histoplasmosis Syndrome (OHS)
A 78-year-old man with OHS diagnosed at 18 years of
age had previously undergone bilateral thermal laser
treatment for CNV (10 years ago, OD, and 5 years ago,
OS). He presented complaining of blurred central vision,
metamorphopsia and an enlarging scotoma in the right eye.
Visual acuities were 20/400 in the right eye and 20/25 in the
left eye. Dilated examination revealed a subfoveal greyishgreen membrane with overlying neurosensory detachment
adjacent to the old temporal laser scar. In contrast, the left
macular region showed a flat laser scar inferior to the fovea
without any subretinal fluid, haemorrhage or hard exudates.
The periphery of both eyes showed numerous punched out
lesions consistent with histoplasmosis.
A fluorescein angiogram showed a classic subfoveal
CNV lesion (GLD 1600 microns) adjacent to the old laser
scar OD. PDT was performed. One month later, visual
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Fig. 1a. Early frame fluorescein angiogram
shows a subfoveal CNV lesion in a patient
with PIC. Visual acuity was 20/300.

Fig. 1b. Late frame fluorescein angiogram shows
leakage from the CNV lesion.

Fig. 1c. 3 months after PDT, visual acuity was improved
to 20/40 and the lesion was now flat. Late frame
fluorescein angiogram shows no leakage.

Fig. 1d. Late frame fluorescein angiogram shows
staining but no subfoveal leakage.

acuity had improved to 20/200. By 3 months post-treatment,
visual acuity had decreased to 20/400 and fluorescein
angiography confirmed the presence of subfoveal CNV
leakage. PDT was repeated (GLD 2500 microns). Six
months after initial treatment, visual acuity had improved
to 20/100 in the right eye. However, 7 months after initial
treatment, visual acuity decreased to 20/400, CNV leakage
was present on fluorescein angiography and PDT was
performed. Three months later, visual acuity improved to
20/100. Visual acuity dropped 2 months later to 20/400
because of recurrent CNV and PDT was repeated (GLD
3200 microns). The patient was lost to follow-up for 6
months. When he returned, his visual acuity was 20/400
and macular atrophy was visible. He has remained 20/400
at 24 and 36 months after his initial PDT.
Case 4.
A 30-year-old woman with a known history of PIC, who
had undergone thermal laser treatment for an extrafoveal
CNV lesion in the right eye, presented complaining of an
acute drop in vision. Visual acuity was 20/400 and a
fluorescein angiogram showed a subfoveal classic CNV
lesion. PDT with verteporfin using a GLD of 1800 microns
was performed. Three months later, visual acuity remained
20/400 and subretinal fluid was present. PDT was repeated
(GLD 2700 microns). The patient was lost to follow-up
until 10 months after her initial PDT. She returned with 20/

400 visual acuity and a fluorescein angiogram confirmed
the presence of CNV. She was recommended additional
PDT treatment. The patient believed her visual acuity was
stable at 1 year (after the initial PDT) and deferred further
treatment.
Results
Four patients (5 eyes), ranging in age from 30 to 78 years,
presented with subfoveal CNV due to serpiginous
choroiditis (2), ocular histoplasmosis (1 eye) and punctate
inner choroidopathy (2). There were 3 females and 1 male.
All 5 eyes of 4 patients underwent PDT with verteporfin
using standard treatment parameters as described above.
One patient with serpiginous choroiditis presented with
bilateral active subfoveal CNV and underwent bilateral
sequential PDT at the same sitting. The other 3 patients had
unilateral active CNV and underwent unilateral PDT. All
of the patients were offered alternative treatments (such as
submacular surgery, translocation, steroid injection) and
chose PDT. The CNV was predominantly classic in
composition in all patients.
Pre-PDT visual acuities ranged from 20/60 to 20/400
(median, 20/200). Post-PDT visual acuities ranged from
20/30 to 20/400. Follow-up ranged from 12 to 48 months
(median, 36 months). Follow-up visits occurred at
approximately 12-week intervals. At the follow-up visits,
patients were retreated if the fluorescein angiogram showed
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Table 1. Visual Acuity Results after PDT with Verteporfin for Choroiditisrelated CNV
N (eyes)

Stable*

10-12 weeks

5

2

2

1

6 months

4

1

1

9 months

4

0

2
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Table 2. Visual Acuity Results after PDT with Verteporfin for Choroiditisrelated CNV

Decreased Increased

N (eyes)

Stable*

Decreased

Increased

10-12 weeks

5

3

1

1

2

6 months

4

1

1

2

2

9 months

4

2

1

1

12 months

5

2

2

1

12 months

5

3

1

1

2 years

4

2

1

1

2 years

4

2

1

1

3 years

4

2

1

1

3 years

4

2

1

1

CNV: choroidal neovascularisation; PDT: photodynamic therapy
* within 1 line of baseline visual acuity

evidence of leakage and if no subfoveal fibrotic scar was
noted.
Tables 1 and 2 show the visual acuity results for specific
time intervals post-PDT. Visual acuity was stable or
improved (2 or more lines) in 3 of 5 eyes (60%) at 3 and 12
months and in 3 of 4 eyes at 2 and 3 years. Visual acuity was
increased 2 or more lines in 1 of 5 eyes (20%) at 3 and 12
months. Visual acuity was decreased 2 or more lines in 2 of
5 eyes (40%) at 3 and 12 months.
Eyes with serpiginous choroiditis had the worst outcomes
at year 4, with both eyes losing 2 or more lines of visual
acuity from baseline. Cataract surgery after 1 year led to
stabilisation in 1 eye; the other eye still lost more than 2
lines of visual acuity.
Retreatment was performed in 3 of the 5 (60%) eyes
within 3 months of the initial treatment, 2 (40%) eyes at 6
months, 3 (60%) eyes at 9 months, 2 (40%) eyes at 12
months and 2 (40%) eyes in the second year. The mean
number of treatments ranged from 1 (PIC) to 4 treatments
[serpiginous (1) and OHS (1)] in the first year.
By the last follow-up visit, the subfoveal CNV was
closed in 3 of 5 eyes and active in 2 (serpiginous, PIC) of
the 6 eyes. There was advanced subfoveal retinal pigment
epithelial atrophy in 1 eye each with serpiginous choroiditis
and OHS.
Discussion
In this non-randomised, small, retrospective case series
of inflammatory chorioretinal disease with subfoveal CNV,
the standard regimen of PDT using verteporfin resulted in
stabilised (within 1 line) or improved visual acuity in 60%
of patients at 1 year. At 6 months, 3 eyes had improved by
2 or more lines and it is unlikely that laser photocoagulation
could have resulted in similar results. In fact, thermal laser
photocoagulation for these eyes with subfoveal CNV would
have resulted in significant visual acuity loss. However, at
1 year, the advantage in 2 of these eyes was lost. Alternative
treatments for this group of eyes include submacular surgery,
translocation surgery, steroid injection and transpupillary
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CNV: choroidal neovascularisation; PDT: photodynamic therapy
* within 2 lines of baseline visual acuity

thermotherapy. The published results for submacular
surgery include only 1 patient each with PIC15and
serpiginous choroiditis16 in a series of submacular surgery.
There is limited information regarding macular translocation
for OHS.17 Only OHS consistently shows benefit from
submacular surgery15,16 as compared to the natural history
for subfoveal OHS.18,19 PDT with verteporfin appears to be
a reasonable, less invasive, initial treatment option that
may stabilise or improve visual acuity for eyes with nonAMD subfoveal CNV. Sickenberg et al4 first reported a
favourable outcome [mean increase was 2.6 (+/- 3.0) lines
of visual acuity] of photodynamic therapy using verteporfin
drug in 13 patients with diagnoses other than AMD
[myopia (10), angioid streaks (1), OHS (1) and idiopathic
CNV (1)]. Since then, there have been published reports of
the use of verteporfin PDT for treatment of eyes with
subfoveal CNV secondary to histoplasmosis,5 multifocal
choroiditis, 6 juxtafoveal telangiectasia, 7 IPCV, 8
idiopathic9,10 angioid streaks,11,12 rubella13 and Sorsby’s
macular dystrophy14 CNV. Treatments have resulted in
stable or improved visual acuities without complications
for most of the diagnoses.
Saperstein et al5 reported the results of a prospective,
open label, 3-centre case series of OHS eyes treated with
verteporfin for ocular histoplasmosis. Initial visual acuity
Snellen equivalents ranged from 20/40 to 20/200. Median
visual acuity improved by 7 or more letters from baseline
Early Treatment of Diabetic Retinopathy Study (ETDRS)
visual acuity at 1 year in 56% of patients. Overall, 84%
were stable or improved at 1 year following treatment. Our
patient had worse initial visual acuity than those included
in the study.
Most recently, Rogers et al10 have reported a beneficial
effect for the use of PDT with verteporfin for eyes with
idiopathic (10), PIC (5) and multifocal choroiditis (3),
multifocal choroiditis (MFC) or PIC (1). In our series, the
PIC eyes did have a good initial response to PDT. One eye
with PIC was lost to follow-up for a few months and then
refused more PDT; that patient may have had a better final
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visual acuity outcome if additional treatment had been
performed.
In our series, we noted that overall visual acuity was
within 1 line of initial visual acuity or improved in 60% of
eyes at 1 year after treatment. Using the chi-square test for
binomial proportions given an expected proportion
improving 3 or more lines of visual acuity of 8% (high
estimate), the results seen in this series appear significant.
As has been shown in other studies, we found that the mean
number of treatments decreased over time.1-3,5
Although there appears to be an initial response in
serpiginous eyes, the ultimate result is limited compared to
PIC and OHS. Even though both eyes with serpiginous
choroiditis showed an eventual response to PDT (with
closure of the CNV), 1 serpiginous eye developed significant
subfoveal atrophy and decreased vision on follow-up.
However, since the natural history of subfoveal CNV due
to serpiginous choroiditis and PIC is poor, it is reasonable
to try PDT. At least transient visual acuity improvement
can be offered to the patient.
Due to the limited number of patients with subfoveal
CNV secondary to serpiginous choroiditis and PIC, it is
unlikely that a significant number of patients would ever be
recruited for a randomised clinical trial. Based on these
limited data, it appears that PDT may be a useful initial
option for stabilisation of visual acuity in eyes with
chorioretinal disease and CNV. Patients should be informed
that visual acuity improvement as a final outcome is
not likely.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.
Acknowledgement
Supported in part by NIH EY 03040 and an unrestricted grant from Prevent
Blindness.

14.

Proprietary interest: none
15.
REFERENCES
1. Bressler NM; Treatment of Age-Related Macular Degeneration with
Photodynamic Therapy (TAP) Study Group. Photodynamic therapy of
subfoveal choroidal neovascularisation in age-related macular
degeneration with verteporfin: two-year results of 2 randomized clinical
trials – TAP report 2. Arch Ophthalmol 2002;119:198-207.
2. Verteporfin in Photodynamic Therapy Study Group. Verteporfin therapy
of subfoveal choroidal neovascularisation in age-related macular
degeneration: 2-year results of a randomized clinical trial including
lesions with occult with no classic choroidal neovascularisationverteporfin in photodynamic therapy report 2. Am J Ophthalmol
2001;131:541-60.
3. Verteporfin in Photodynamic Therapy (VP) Study Group. Photodynamic
therapy of subfoveal choroidal neovascularisation in pathologic myopia

16.

17.

18.

19.

with verteporfin: 1-year results of a randomized clinical trial – VIP report
no. 1. Ophthalmology 2001;108:841-52.
Sickenberg M, Schmidt-Erfurth U, Miller JW, Pournaras CJ, Zografos L,
Pignet B, et al. A preliminary study of photodynamic therapy using
verteporfin for choroidal neovascularisation in pathologic myopia, ocular
Histoplasmosis syndrome, Angioid streaks, and idiopathic causes. Arch
Ophthalmol 2000;118:327-36.
Saperstein DA, Rosenfeld PJ, Bressler NM, Rosa RH Jr, Sickenberg M,
Sternberg PJ Jr, et al; Verteporfin in Ocular Histoplasmosis (VOH) Study
Group. Photodynamic therapy of subfoveal choroidal neovascularisation
with verteporfin in the ocular histoplasmosis syndrome: one-year results
of an uncontrolled, prospective case series. Ophthalmology 2002;
109:1499-505.
Spaide RF, Freund KB, Slakter J, Sorenson J, Yannuzzi LA, Fisher Y.
Treatment of subfoveal choroidal neovascularisation with multifocal
choroiditis and panuveitis with photodynamic therapy. Retina
2002;22:545-9.
Potter MJ, Szabo SM, Chan EY, Morris AH. Photodynamic therapy of
a subretinal neovascular membrane in type 2A idiopathic juxtafoveolar
retinal telangiectasia. Am J Ophthalmol 2002;133:149-51.
Spaide RF, Donsoff I, Lam DL, Yannuzzi LA, Jampol LM, Slakter J, et
al. Treatment of polypoidal choroidal vasculopathy with photodynamic
therapy. Retina 2002;22:529-35.
Spaide RF, Martin ML, Slakter J, Yannuzzi LA, Sorensen J, Guyer DR,
et al. Treatment of idiopathic subfoveal choroidal neovascular lesions
using photodynamic therapy with verteporfin. Am J Ophthalmol
2002;134:62-8.
Rogers AH, Duker JS, Nichols N, Baker BJ. Photodynamic therapy of
idiopathic and inflammatory choroidal neovascularisation in young
adults. Ophthalmology 2003;110:1315-20.
Karacorlu M, Karacorlu S, Ozdemir H, Mat C. Photodynamic therapy
with verteporfin for choroidal neovascularisation in patients with angioid
streaks. Am J Ophthalmol 2002;134:360-5.
Shaikh S, Ruby AJ, Williams GA. Photodynamic therapy using verteporfin
for choroidal neovascularisation in angioid streaks. Am J Ophthalmol
2003;135:1-6.
Wang LK, Kansal S, Pulido JS. Photodynamic therapy for the treatment
of choroidal neovascularization secondary to rubella retinopathy. Am J
Ophthalmol 2002;134:790-2.
Wong SC, Fong KC, Lee N, Gregory-Evans K, Gregory-Evans CY.
Successful photodynamic therapy for subretinal neovascularisation due
to Sorsby’s fundus dystrophy: 1 year follow-up. Br J Ophthalmol
2003;87:796-7.
Adelberg DA, Del Priore LV, Kaplan HJ. Surgery for subfoveal
membranes in myopia, angioid streaks, and other disorders. Retina
1995;15:198-205.
Thomas MA, Dickinson JD, Melberg NS, Ibanez HE, Dhaliwal RS.
Visual results after surgical removal of subfoveal choroidal neovascular
membranes. Ophthalmology 1994;101:1384-96.
Fujii GY, Humayun MS, Pieramici DJ, Schachat AP, Au Eong KG, de
Juan E Jr. Initial experience of inferior limited macular translocation for
subfoveal choroidal neovascularization resulting from causes other than
age-related macular degeneration. Am J Ophthalmol 2001;131:90-100.
Olk RJ, Burgess DB, McCormick PA. Subfoveal and juxtafoveal subretinal
neovascularisation in the presumed ocular histoplasmosis syndrome:
visual prognosis. Ophthalmology 1984;91:1592-602.
Kleiner RC, Ratner CM, Enser C, Fine SL. Subfoveal neovascularisation
in the ocular histoplasmosis syndrome: a natural history study. Retina
1988;8:225-9.

Annals Academy of Medicine

