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Case report

SHORT COMMUNICATION

Case report

A 44-year-old man was referred to our center with
a 1-month history of blurred vision. On examination,
visual acuity was 20/64 in the right eye and 20/20 in
the left. Fundus examination of the right eye revealed
a pink choroidal tumor centered inferonasally to the
center of the macula, with a thin layer of subretinal
fluid through the macula (Fig. 1). B-scan ultrasonog-
raphy revealed a tumor height of 1 mm and standardized
A-scan ultrasonography revealed high internal reflectivity
(Fig. 2). Fluorescein angiography (FA) and indocya-
nine green angiography (ICG) angiography revealed
intense leakage, and subsequent washout of the le-
sion in the late phase of the ICG examination (Fig. 3).

Choroidal hemangioma was diagnosed and after ob-
taining informed consent, photodynamic therapy
(PDT) was performed. The patient received
verteporfin (Visudyne; Novartis Ophthalmics, Hettli-
gen, Switzerland) intravenously at a drug dose of 6
mg/m2 body surface area over 10 minutes. The laser
beam was applied 5 minutes after stopping the infu-
sion. PDT was conducted using a diode laser emit-
ting light at 689 nm for photosensitization (Visulas II,
Zeiss, Jena, Germany); 50 J/cm2 were delivered at an
irradiance of 600 mW/cm2 over 83 seconds. The size
of the treatment spot was calculated based on the
largest linear dimension of the choroidal hemangioma
and only one spot was applied. One week later, vi-
sual acuity was 20/30 in the right eye and exudation
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was completely resolved with few subretinal lipid de-
posits. FA and ICG revealed in the early phase a spot-
ty choroidal occlusion with reduction of the leakage
in the late phase of the FA (Fig. 4). Six months later,
visual acuity was 20/20 in the right eye, there was no
evidence of subretinal fluid, and the tumor regressed
to a nonmeasurable thickness, although FA and ICG
showed persistence of the lesion. At the 1-year fol-
low-up visit, visual acuity was still 20/20 and there
was no evidence of recurrent subretinal fluid.

DISCUSSION

Circumscribed choroidal hemangiomas are general-
ly composed of thin-walled vessels lined by endothe-
lial cells without evidence of proliferation. Associated
vision loss is due to leakage and accumulation of flu-
id in the macula, which remains the only indication for
treatment. Theoretically, treatment should be able to
reach the tumor vasculature, which is located deep in
the retinal pigment epithelium-Bruch membrane-

Fig. 1 - Color and red-free photograph shows a choroidal tumor with associated subretinal fluid.

Fig. 2 - Ultrasonography shows a 1-mm-high lesion a) with high internal reflectivity b).
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choriocapillaris complex, and to be safe from adverse
reactions (1-6). Numerous treatments (that is, scatter
photocoagulation, brachytherapy, low dose external beam
irradiation, proton beam irradiation, transpupillary
thermotherapy (TTT), and hyperthermia) are available
(7-18). However, in the long term, approximately 50%
of the patients will have a visual acuity of 20/200 or
worse, particularly due to chronic macular edema (7).

PDT with verteporfin has been shown to be effec-
tive in the treatment of choroidal neovascularization
in age-related macular degeneration, myopia, presumed
ocular histoplasmosis syndrome, and idiopathic caus-

es (19-21). Selective occlusion of the choroidal neo-
vascularization can be achieved while the neurosen-
sory retinal layers and Bruch membrane are almost
unaffected, leaving retinal function constant (22). PDT
should therefore represent almost an ideal treatment
for a subretinal vascularized and exudative lesion such
as choroidal hemangioma.

Compared with other forms of treatment, PDT has
important advantages. Unlike argon laser scatter co-
agulation, PDT is a safe, rapid, and easily performed
outpatient procedure, independent of the patient’s age,
and is available in almost every department for retinal

Fig. 3 - Fluorescein angiogra-
phy shows staining of the
lesion in the late phase a).
Indocyanine green angiography
shows intense leakage in the
early phase b) fol lowed by
washout c).
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Fig. 4 - One week after photodynamic therapy. Red-free photograph shows no evidence of subretinal fluid with few residual lipid deposits a, b, c);
fluorescein angiography and indocyanine green angiography show spotty choroidal occlusion, followed by unchanged washout in the late phase d).

diseases. Radiation therapy is effective in the treat-
ment of choroidal hemangiomas (12). In contrast with
PDT, brachytherapy and proton beam therapy require
an operative procedure, and are usually only available
in specialized centers. TTT has been demonstrated to
effectively penetrate deep in elevated tumor, such as
small choroidal hemangiomas and melanomas. How-
ever, TTT may induce chorioretinal atrophy (17) as a
consequence of the thermal effect, a matter of con-
cern in cases in which the fovea is involved by the tu-
mor. Recently, reports (23-26) demonstrated that
choroidal hemangioma could be successfully treated

by PDT with verteporfin. In this report, verteporfin was
administered according to the Treatment of Age-relat-
ed Macular Degeneration with Photodynamic Therapy
study indications (20). However, other authors (26) sug-
gest that shorter infusion time (2 min, 100 J/cm2, 600
mW/cm2) allows an increase in the efficacy and con-
centration of the drug within the tumor and thereby in-
creases the photodynamic effect on larger vessels ow-
ing to an increased light dose. The primary outcome
in our case was resolution of the macular exudation
and consequent restoration of visual acuity. We ob-
tained our goal after a single session of PDT using on-

a b

dc



Choroidal hemangioma treated with photodynamic therapy using verteporfin

660

ly 50 J/cm2. Choroidal hemangioma may threaten the
eye and impair visual function when exudative activi-
ty is present. In this case, the main criterion to treat
was the presence of subretinal fluid and persistent symp-
toms. On the contrary, the presence of an asympto-
matic choroidal hemangioma is not a criterion for re-
treatment (27). Future randomized studies should eval-
uate and standardize different infusion times in order
to determine the maximum efficacy of the treatment.

Fig. 5 - Six months after photo-
dynamic therapy. a) Color pho-
tograph shows no evidence of
subretinal fluid. b, c) Indocya-
nine green angiography shows
persistence of the choroidal
hemangioma.

Reprint requests to:
Massimo Nicolò, MD
Dipartimento di Neurologia, Oftalmologia, e Genetica
Sezione di Clinica Oculistica
Pad.IX Osp. San Martino 
L.go R. Benzi 10
16132 Genova, Italy
massimonicolo@iol.it

a

b c



Nicolò et al

661

REFERENCES

1. MacLean AL, Maumenee AE. Hemangioma of the choroid.
Am J Ophthalmol 1960; 50: 3-11.

2. Schepens CL, Schwartz A. Intraocular tumors, I: bilateral
hemangioma of the choroid. Arch Ophthalmol 1958; 60: 72-
83.

3. Meyer-Schickerath G. Experiences with light coagulation of
the retina and the iris. Doc Ophthalmol 1956; 10: 91-131.

4. Smith JL, Noble DJ, Hart LM, et al. Hemangioma of the
choroid. Arch Ophthalmol 1963; 9: 51-4.

5. Norton EW, Gutman F. Fluorescein angiography and
hemangioma of the choroid. Arch Ophthalmol 1967; 78:
121-5.

6. Gass JDM. Stereoscopic atlas of macular diseases: Diag-
nosis and treatment. 2nd ed. St. Louis, MO: CV Mosby,
1977: 130-5, 393.

7. Shields CL, Honavar SG, Shields JA, et al. Circumscribed
choroidal hemangioma: clinical manifestations and factors
predictive of visual outcome in 200 consecutive cases.
Ophthalmology 2001; 108: 2237-48. 

8. Zografos L, Bercher L, Chamot L, et al. Cobalt-60 treat-
ment of choroidal hemangiomas. Am J Ophthalmol 1996;
121: 190-9. 

9. Schilling H, Sauerwein W, Lommatzsch A, et al. Long-term
results after low dose ocular irradiation for choroidal hae-
mangiomas. Br J Ophthalmol 1997; 81: 267-73. 

10. Ritland JS, Eide N, Tausjo J. External beam irradiation ther-
apy for choroidal haemangiomas. Visual and anatomical
results after a dose of 20 to 25 Gy. Acta Ophthalmol 2001;
79: 184-6. 

11. Hannouche D, Frau E, Desjardins L, et al. Efficacy of proton
therapy in circumscribed choroidal hemangiomas associat-
ed with serious retinal detachment. Ophthalmology 1997;
104: 1780-4. 

12. Zografos L, Egger E, Bercher L, et al. Proton beam irradia-
tion of choroidal hemangiomas. Am J Ophthalmol 1998;
126: 261-8. 

13. Fuchs A, Mueller A, Grueterich M, et al. Transpupillary ther-
motherapy (TTT) in circumscribed choroidal hemangioma.
Graefes Arch Clin Exp Ophthalmol 2002; 240: 7-11.

14. Kamal A, Watts AR, Rennie IG. Indocyanine green
enhanced transpupillary thermotherapy of circumscribed
choroidal haemangioma. Eye 2000; 14: 701-5. 

15. Othmane IS, Shields CL, Shields JA, et al. Circumscribed
choroidal hemangioma managed by transpupillary ther-
motherapy. Arch Ophthalmol 1999; 117: 136-7. 

16. Rapizzi E, Grizzard WS, Capone A Jr. Transpupillary ther-
motherapy in the management of circumscribed choroidal
hemangioma. Am J Ophthalmol 1999; 127: 481-2. 

17. Garcia-Arumi J, Ramsay LS, Guraya BC. Transpupillary
thermotherapy for circumscribed choroidal hemangiomas.
Ophthalmology 2000; 107: 351-6. 

18. Finger PT, Paglione RW, Packer S. Microwave thermotherapy
for choroidal hemangioma. Am J Ophthalmol 1991; 111: 240-1. 

19. Sickenberg M, Schmidt-Erfurth U, Miller J, et al. A prelimi-
nary study of photodynamic therapy using verteporfin for
choroidal neovascularization in pathologic myopia, ocular
histoplasmosis syndrome, angioid streaks, and idiopathic
causes. Arch Ophthalmol 2000; 118: 327-36. 

20. Treatment of Age-related Macular Degeneration with Photo-
dynamic Therapy (TAP) Study Group. Photodynamic thera-
py of subfoveal choroidal neovascularization in age-related
macular degeneration with verteporfin: one-year results of 2
randomized clinical trials-TAP report. Arch Ophthalmol
1999; 117: 1329-45. 

21. VIP report no 1. Photodynamic therapy of subfoveal
choroidal neovascularization in pathologic myopia with
verteporfin. 1-year results of a randomized clinical trial.
Ophthalmology 2001; 108: 841-52.

22. Schmidt-Erfurth U, Hasan T, Gragoudas E, et al. Vascular
targeting in photodynamic occlusion of subretinal vessels.
Ophthalmology 1994; 101: 1953-61.

23. Madreperla SA. Choroidal hemangioma treated with photo-
dynamic therapy using verteporfin. Arch Ophthalmol 2001;
119: 1606-10.

24. Barbazetto I, Schimdt-Erfurth U. Photodynamic therapy of
choroidal hemangioma: two case reports. Graefes Arch Clin
Exp Ophthalmol 2000; 238: 214-21.

25. Robertson DM. Photodynamic therapy for choroidal
hemangioma associated with serous retinal detachment.
Arch Ophthalmol 2002; 120: 1155-61.

26. Schmidt-Erfurth U, Michels S, Kusserow C, et al. Photody-
namic therapy for symptomatic choroidal hemangioma.
Ophthalmology 2002; 109: 2284-94.

27. Piccolino FC, Borgia L, Zinicola E, Torrielli S, Nicolò M.
Silent occult choroidal vascular abnormalities. Retina 1999;
19: 30-6.


