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DIFFUSE CHOROIDAL
HEMANGIOMA TREATED
WITH LOW-DOSE PLAQUE
BRACHYTHERAPY

Complete tumor regression and complete resolution of total retinal detachment were
achieved in this case of a boy with Sturge-Weber syndrome.

BY LARA QUEIROS, MD; KAREEM SIOUFI, MD; anp CAROL L. SHIELDS, MD

Choroidal hemangio-
ma is a vascular ham-
g artoma that generally
=Y = manifests in young to
. %_ | middle-aged adults
' ‘ with painless blurred
1 vision. Visual acuity
' loss is due to one or a
combination of several findings, including subretinal fluid (SRF)
leakage, intraretinal edema, tumor-induced hyperopia, and long-
standing amblyopia related to macular location of the tumor.”

Based on the extent of choroidal hemangioma, this lesion is
classified as either circumscribed (localized) or diffuse (involv-
ing a major portion of the fundus). The circumscribed form
is sporadic, is usually located in the macular or perimacular
region, and generally measures about 6 mm in basal dimen-
sion and 3 mm in thickness.2 The circumscribed form is most
often controlled with photodynamic therapy (PDT).!

Diffuse choroidal hemangioma (DCH) is usually seen as a
manifestation of Sturge-Weber syndrome, in association with
venous angioma/telangiectasia involving the facial skin (port
wine stain) and leptomeninges.! Less commonly, ocular mani-
festations include vascular anomalies in the conjunctiva, epi-
sclera, and retina as “twin vessels.” Glaucoma can be a major
finding of Sturge-Weber syndrome.” Management of DCH is
challenging because of the varied findings. Here we present
a case of DCH with total exudative retinal detachment (RD)
treated with low-dose iodine-125 (I-125) plaque radiotherapy.

CASE REPORT
A 6-year-old boy with known Sturge-Weber syndrome
noted a gradual decrease in vision in his left eye (OS). He had a
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history of anisometropic hyperopia with refractive amblyopia
OS, with previous baseline BCVA of 20/80 in both eyes (OU)
at age 5 years. As an infant he underwent treatment of cuta-
neous port wine stain with a dermatologic tunable dye laser.
On our examination, there was a mild residual port wine
stain involving the left malar region and 10 prism diopters of
left esotropia (Figure 1). Ocular motility was full OU. BCVA was
20/20 in the right eye (OD) and hand motions OS. Intraocular
pressures were within normal limits OU. The right eye was unre-
markable. The left eye showed minimally dilated superior con-
junctival vessels with no other anterior segment abnormalities.
The fundus OS disclosed total RD overlying a barely perceptible
DCH that was more prominent inferiorly (Figure 2A and 2B).

AT AGLANCE

- Choroidal hemangioma is a vascular hamartoma
that generally manifests in young to middle-aged
adults with painless blurred vision. It is classified
as either circumscribed or diffuse choroidal
hemangioma (DCH).

- Although photodynamic therapy is the preferred
treatment for circumscribed choroidal hemangioma,
it is not often used for DCH because patients are
young and potentially uncooperative.

- Plaque brachytherapy can deliver a precise and
localized dose of radiotherapy to a selected field
with minimal damage to surrounding tissues.



Figure 1. A 6-year-old boy with Sturge-Weber syndrome
had decreased vision OS. External examination showed the
laser-treated port wine stain of the left malar region (A, B).

Figure 2. The fundus of the left eye disclosed a total retinal
detachment overlying a diffuse choroidal hemangioma that
was most prominent inferiorly (A). B-scan ultrasonography
demonstrated diffuse thickening of the choroid measuring
13 mm in basal dimension and 5.6 mm in thickness (B). After
plaque radiotherapy, the retinal detachment resolved (C),
and the choroidal hemangioma regressed to a thickness of
2.8 mm (D).

B-scan ultrasonography confirmed diffuse thickening of the cho-
roid with a mass measuring 13 x 13 mm in basal dimension and
5.6 mm in thickness. Fluorescein angiography documented reti-
nal vascular staining from the chronic RD and enhancement of
the choroidal mass. MRI of the brain was within normal limits.

These findings were consistent with DCH with serous
RD and visual acuity loss in a child with Sturge-Weber
syndrome. The tumor was treated with |-125 plaque radio-
therapy delivering a 17-mm radiation field with a tumor
apex dose of 3,500 cGy over 98 hours.

Three months after plaque radiotherapy, the retina OS
demonstrated nearly complete reattachment, and the tumor
was regressed to 4.5 mm in thickness. At 7-month follow-up,
the choroidal hemangioma was completely regressed to
2.3 mm thickness, and there was no SRF (Figure 2C and 2D).
Visual acuity OS remained hand motions. At 17 months after
treatment, the patient remained stable with a flat retina,
regressed hemangioma, and no sign of radiation retinopathy
or papillopathy. Visual acuity remained stable, and amblyopia
patching therapy was advised.

DISCUSSION

Various therapeutic modalities have been proposed for
DCH with exudative RD. Options include laser photocoagu-
lation, PDT, propranolol, proton beam radiotherapy, and
plaque radiotherapy.’ Laser photocoagulation is sometimes
effective for eyes with shallow SRF, with the goal of treating
specific sites of tumor leakage. However, PDT has largely

replaced conventional laser treatment.

PDT is the treatment of choice for circumscribed choroidal
hemangioma, with more than 95% success in control of relat-
ed SRF. However this technology is not often used for DCH, as
most patients are young and potentially uncooperative with
treatment. Additionally, most tumors are large with near total
RD and are judged too advanced for PDT. Anand reported
the use of PDT for DCH with bullous RD in which previous
conventional external beam radiation therapy had failed. In
that case, the RD resolved completely by 8 weeks after stan-
dard dose PDT. Singh et al reported flattening of DCH with
visual acuity improvement and complete resolution of SRF 6
months after standard dose PDT using a modified protocol.*
In such cases, multiple large spots and multiple sessions may
be necessary for tumor control.>*> We believe that PDT for
DCH can be considered as an alternative therapy, but often
the high RD behind the lens, the poor visibility of the tumor,
and the young age or lack of cooperation of the patient makes
this office-based therapy less successful.

Propranolol has been popularized for treatment of
cutaneous capillary hemangioma of infancy, and some
have proposed its use for DCH.%® Exudative RD associated
with DCH resolved with the use of 40 mg propranolol
twice daily for 6 weeks in a case described by Arevalo et
al” Thapa and Shields described a 17-year-old boy with
Sturge-Weber and DCH who was successfully treated with
propranolol over a period of 7 months and demonstrated
complete resolution of RD by 1 month follow-up.2 More
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recently, Dave et al described a patient with Sturge-Weber
syndrome and DCH with exudative RD successfully man-
aged with oral propranolol.® However this therapy is not
always effective; Krema et al'® documented two cases with
lack of response, and we have documented six cases of
DCH with no response (unpublished data). Based on the
variable results, we tend not to employ propranolol as an
alternative, as we do not want to delay retinal reattach-
ment and visual recovery in a child.

The use of proton beam radiotherapy for choroidal
hemangioma was explored in the late 1990s by Zografos
et al,"" who found successful treatment of 48 circumscribed
choroidal hemangiomas and six DCHs using a radiation
dose ranging from 1,640 cGy to 2,730 cGy delivered in four
fractions.”” Within 6 months, treated eyes showed resolution
of exudative RD in 100% of cases." Limitations can arise
when positioning a child to perform treatment. Some clini-
cians deliver proton therapy under general anesthesia.''?
Further review found DCH to be less responsive to proton
beam radiation than circumscribed hemangioma.™
Complications of proton beam radiation can include vitre-
ous hemorrhage, cataract, and radiation retinopathy.’?
Yonekawa et al'® described the use of low-dose proton
radiotherapy of 2,000 cGy over 10 sessions in two cases, with
resolution of SRF in both cases and a reduced risk of compli-
cations. Long-term studies with a larger number of cases are
needed to determine lasting efficacy and safety.

Plaque brachytherapy delivers a precise and localized
dose of radiotherapy to a selected field with minimal dam-
age to surrounding tissues. In the treatment of DCH, the
plaque is placed while the child is under anesthesia, and
radiotherapy is delivered over an average of 4 days with
apex dose of 3,500 cGy. Chao et al' reported successful
results with the use of plaque brachytherapy for circum-
scribed choroidal hemangioma with total RD up against
the back of the lens. Recently, Arepalli et al™> described
five patients with DCH treated with custom-designed
I-125 plaque radiotherapy with mean radiation duration of
95 hours and mean apex dose of 3,500 cGy. The mean tumor
basal diameter was 16 mm, and mean thickness was 5 mm.
Complete tumor regression with resolution of SRF was
achieved in 100% of eyes at 4 months (n=4) or at 7 months
(n=1), lasting over a mean follow-up of 3 years." Visual acu-
ity was stable or improved in four patients, and no radiation-
related complication was seen. Others have shown similar
results with ruthenium-106 plaque application.'®"

CONCLUSION

In our case, low-dose plaque radiotherapy led to com-
plete tumor regression and complete resolution of total
RD, allowing avoidance of iris neovascularization. We
suspect the poor visual outcome was partly related to the
tumor directly, as well as to the long-standing RD with
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photoreceptor atrophy and amblyopia. There was no
evident radiation-related retinopathy. m
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