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Circumscribed Choroidal Hemangioma
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Abstract
Circumscribed choroidal hemangiomas are benign vascular hamartomas without systemic associations. 
Generally, they are orange‑red elevated masses, which are found posterior to the equator. Lesions are 
usually solitary and unilateral. Overlying subretinal fluid, serous retinal detachment and cystoid macular 
edema are common findings. Intravenous fluorescein angiography, indocyanine green angiography, 
ultrasonography, optical coherence tomography and enhanced depth imaging are helpful ancillary tests for 
diagnosis of circumscribed choroidal hemangiomas. Asymptomatic circumscribed choroidal hemangiomas 
do not require treatment. For symptomatic lesions with exudative retinal detachment or cystoid macular 
edema, photodynamic therapy has emerged as the treatment of choice with high rates of tumor regression, 
subretinal fluid resorption and minimal complications. Lens‑sparing external beam radiotherapy, plaque 
brachytherapy, proton beam therapy, stereotactic radiosurgery, transpupillary thermotherapy, laser 
photocoagulation and anti‑VEGF injections are other treatment modalities.
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patients with Sturge–Weber syndrome.[3,4] Circumscribed 
choroidal hemangioma is commonly asymptomatic 
and usually diagnosed in adulthood during routine 
eye examinations or when it causes symptoms 
including decreased vision, visual field defects, or 
metamorphopsia.[1] In the present review, we discuss the 
pathology and clinical features, diagnostic techniques, 
differential diagnoses, and treatment of circumscribed 
choroidal hemangioma.

INCIDENCE

Choroidal hemangiomas are probably congenital, 
however the incidence of the disease is difficult 
to estimate since most circumscribed choroidal 
hemangiomas only come to medical attention if the 
patients become symptomatic or if they are incidentally 
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INTRODUCTION

Choroidal hemangiomas are benign vascular 
hamartomas of the choroid that present as two subtypes: 
Circumscribed and diffuse. The circumscribed type 
manifests as an isolated unilateral tumor without 
systemic associations and is considered to be congenital 
in origin,[1,2] while the diffuse form occurs frequently in 
association with Sturge–Weber syndrome. There are 
rare reports of circumscribed choroidal hemangioma in 
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discovered during routine examination. Circumscribed 
choroidal hemangioma is considered rare. Jarrett et al 
diagnosed one circumscribed choroidal hemangioma for 
every 15 cases of choroidal melanoma.[5] In most clinical 
series on choroidal hemangiomas, approximately 50% 
of tumors were circumscribed while 50% were diffuse 
tumors associated with Sturge–Weber syndrome.[6] 
Average patient age for development of symptoms 
appears to be in the late twenties to fifties, with a range 
of 6 to 75 years, depending on the series reported.[1,7] 
More than 90% of reported cases have been in Caucasian 
patients but there is no sex predilection.[1,7]

PATHOLOGY

Hemangiomas  of  the  choroid  are  probably 
congenital vascular hamartomas and are classified 
histopathologically according to the type of vessels 
within the tumor including cavernous, capillary or 
mixed.[7] The cavernous type is composed of large 
vessels separated by limited connective tissue whereas 
the capillary type is composed of small vessels 
separated by loose connective tissue. The mixed type 
shows both capillary and cavernous features. In a 
case series on 45 eyes with circumscribed choroidal 
hemangioma, cavernous, mixed and capillary types 
were found in 20, 22 and 3 tumors, respectively; 
meanwhile, all of the 17 cases with diffuse choroidal 
hemangiomas associated with Sturge–Weber syndrome 
were of the mixed type.[7]

Histologically, these tumors are nonproliferative 
lesions with no evidence of cellular proliferation in their 
vessel wall.[7] Enlargement of the hemangioma itself is 
most likely the result of venous congestion rather than 
cell proliferation.[7]

Pigmentary changes, disorganization and proliferation 
of the overlying retinal pigment epithelium (RPE) along 
with formation of fibrous plaques on the choroid, and 
rarely formation of a choroidal neovascular membrane 
have been reported.[7,8‑10] In long‑standing tumors, 
degenerative changes such as ossification overlying 
the tumor may occur.[7] The retina overlying the tumor 
may show alterations including mild edema or cystic 
degeneration, loss of photoreceptors, gliosis and 
occasionally, invasion from the RPE.[7,10]

Macrophages containing lipofuscin found in both the 
RPE and the outer plexiform layer may cause orange or 
orange‑yellow spots over the surface of these tumors.[11] 
Serous retinal detachment is a common finding in these 
eyes. The nerve fiber layer and ganglion cells are never 
affected despite severe retinal changes.[7]

CLINICAL FEATURES

Circumscribed choroidal hemangioma typically appears 
as a round or oval, orange‑red elevated mass posterior to 

the equator.[12] Lesions are usually solitary and unilateral, 
although bilateral choroidal hemangiomas have been 
reported.[13] The color of this tumor has been described 
as “salmon‑colored”, “yellow‑white”,[14] and “grayish‑
pink”.[7] Since the color of choroidal hemangioma is 
usually similar to the color of the surrounding choroid, 
it may be difficult to discern on color photographs, and 
choroidal elevation may be more apparent on clinical 
examination.

Hemangioma can compress the surrounding choroid 
imparting a slight brown ring around its margin.[14] 
Pigmentary changes and accumulation of lipofuscin 
pigment (orange pigment) over the lesion have been 
reported.[11]

In the largest published series of 200 patients by 
Shields et al the most common reported symptom was 
blurred vision in up to 81% of patients, while some 
patients noted visual field defects, metamorphopsia 
and floaters. At initial presentation, visual acuity 
ranged from 20/20 to 20/40 in 24% of subjects, was 
20/200 or worse in 54% and 20/400 or worse in 34% 
of eyes.[1] In the second‑largest series of 45 patients 
with circumscribed choroidal hemangioma reported 
by Witschel et al 60% of the eyes were “blind” at 
presentation.[7] In the Shields series, 67% of tumors 
were in the macula, 34% were between the macula and 
the equator, and no tumor was anterior to the equator. 
Mean tumor diameter was 6.7 mm, and mean tumor 
thickness was 3.1 mm. Serous retinal detachment and 
cystoid macular edema were reported in 81% and 
17% of patients, respectively. Epiretinal membrane, 
subretinal hemorrhage and exudates, total retinal 
detachment and neovascularization of iris and angle 
have also been reported.[1] All circumscribed choroidal 
hemangiomas reported by Witschel and Font, were 
located posterior to the equator, and subretinal fluid 
was noted in 47% of their patients.[7] Choroidal and 
retinal neovascularization were found in four and three 
patients, respectively.[15,16]

NATURAL COURSE

These lesions usually remain stationary in size, 
although there are reports of gradually progressive 
enlargement.[16,17] Slight enlargement with mean increase 
of 1.6 × 1.5 mm in basal diameter and 0.9 mm in thickness 
during an average period of 52 months was reported in 
five cases.[17] Vascular congestion of tumor vessels may 
lead to significant enlargement in tumor size.[18]

DIAGNOSIS

Ophthalmoscopy
The most characteristic ophthalmoscopic feature of 
circumscribed choroidal hemangioma is its color, 
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which has been variously been described as pink or 
flesh‑colored, gray or yellow, orange‑red, and mottled 
orange or gray.[14,7] Clinically, these hemangiomas are 
elevated and usually round or slightly oval.[12] Flecks of 
pigment, splotchy yellow material, or orange pigment 
may be present over the surface of the tumor which 
probably develop over time.[19,20] Orange pigment, 
however, is more typically observed in patients with 
choroidal melanomas. Occasionally, there is a whitish 
or gray pattern over the top of the tumor with a more 
typical orange or orange‑red base.[21] Tumors which 
have been photocoagulated almost always show 
pigmentary changes over their surface as characteristic 
of photocoagulation scars. Dilated choroidal vessels 
may occasionally be seen nearby.[22] “Blackening” of a 
circumscribed choroidal hemangioma from red‑orange 
to dark gray may occur after surgical manipulation due 
to extravascular hemorrhage.[23,24]

Macular changes can include serous retinal 
detachment, degeneration of the overlying retina, hard 
exudates, retinal pigment epithelial changes, macular 
pucker or epiretinal membrane formation and chronic 
cystic changes.[19,25]

Visual Fields
A relative scotoma which may be about the size of the 
lesion, or smaller or sometimes even be? larger than the 
tumor may be found on visual field examination.[26,27] 
The field defects corresponding to the area of the tumor 
are due to secondary retinal changes over the tumor 
itself.

Intravenous Fluorescein Angiography
The most common fluorescein angiography (FA) 
pattern of circumscribed choroidal hemangiomas is 
mild early lacy hyperfluorescence of the tumor in the 
pre‑arterial and arterial phases, followed by moderate 
hyperfluorescence during the arteriovenous phase, and 
increasing hyperfluorescence and progressive staining 
of the extravascular tissue of the tumor, with variable 
leakage in the late phase.[28,29] ln the later stages of FA, 
multiloculated accumulation of dye in the outer retina 
develops. Occasionally, a zone of hypofluorescence is 
apparent at the margin of the tumor during the early 
and middle phases of the angiogram, which probably 
corresponds to blockage of choroidal fluorescence by 
melanocytes which are pushed to the margin of the 
tumor.[7]

The angiographic appearance is not pathognomonic 
for choroidal hemangioma. The FA pattern of choroidal 
hemangioma can be to some extent comparable to 
other amelanotic choroidal tumors.[30] FA may also be 
beneficial for visualization of the extent of serous retinal 
detachment and cystoid macular edema associated with 
the tumor.

Indocyanine Green Angiography
Indocyanine green (ICG) angiography using a high‑
resolution digital photography system is probably the 
best technique for studying circumscribed choroidal 
hemangiomas since it provides more ideal visualization 
of the choroidal vasculature.

Circumscribed choroidal hemangiomas have a 
characteristic pattern of rapid uniform onset of well‑
defined hyperfluorescence around 30 seconds which 
occurs much earlier as compared to other choroidal 
tumors.[31] The fluorescence happens in a lacy diffuse 
hyperintense pattern which fills first peripherally then 
centrally.[32] lntrinsic vessels are seen in approximately 
three‑fourths of the patients.[30] Late in the ICG angiogram, 
the tumor demonstrates loss of dye which is known as the 
characteristic “wash out” phenomenon. Schalenbourg 
et al believe that obscuring of the normal choroidal 
vasculature beneath the tumor is pathognomonic for 
hemangiomas. In addition, a late hyperfluorescent rim 
around the tumor is usually present.

Ultrasonography
The ultrasonographic pattern of choroidal hemangiomas 
is characteristic. On B‑scan ultrasonography, the 
hemangioma appears as an elevated dome‑shaped, 
acoustically solid mass, which may rarely appear 
mushroom‑shaped or plateau‑shaped.[1,29] Choroidal 
excavation is not characteristically seen except with 
unusually large, dome‑shaped tumors.[2]

On A‑scan, the choroidal hemangioma demonstrates 
a high initial spike which corresponds to the anterior 
tumor surface and high internal reflectivity between 50% 
and 100% due to multiple vascular channels throughout 
these tumors.[33]

Both of these features are useful to distinguish 
choroidal hemangioma from choroidal melanoma which 
is usually acoustically hollow with medium to low 
internal reflectivity.[1]

Neuroimaging
If a tumor is large enough it will show up on both 
computed tomography (CT) and magnetic resonance 
imaging (MRI) scans. The tumor shows moderate 
enhancement with contrast material on CT scan.[2]

Magnetic resonance imaging (MRI) of choroidal 
hemangiomas typically shows hyperintensity as 
compared to the vitreous on T1‑weighted images, 
and hyperintensity or isointensity on T2‑weighted 
images.[1] Choroidal hemangiomas enhance with 
gadolinium contrast.[1] The MRI findings are helpful for 
differentiation from choroidal melanoma and metastases 
which show bright signals on T1‑weighted images and 
low signals on T2‑weighted images.[1] Enhancement is 
earlier and much stronger for hemangioma as compared 
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to uveal melanoma.[34] However, these characteristics are 
not pathognomonic for discrete choroidal hemangiomas 
and have been found with a few choroidal melanomas.[35]

Autofluorescence
Fundus autofluorescence (AF) increases in eyes 
with dysfunctional RPE and decreases in with 
photoreceptor and RPE loss.[36] The intrinsic AF of 
untreated circumscribed choroidal hemangiomas is iso‑
autofluorescent (58%) or hypo‑autofluorescent (42%); 
however, treated circumscribed choroidal hemangiomas 
are thoroughly hypo‑autofluorescent (100%).[37]

Optical Coherence Tomography and Enhanced 
Depth Imaging
In choroidal tumors, traditional time‑domain and 
spectral‑domain optical coherence tomography 
(SD‑OCT) are most useful for visualizing secondary 
changes in the retina and retinal pigment epithelium 
(RPE).[38] In choroidal hemangiomas, OCT can be used 
to demonstrate macular edema, epiretinal membranes 
and subretinal fluid.[39] In a report of three circumscribed 
choroidal hemangiomas, enhanced depth imaging (EDI) 
showed low to medium homogeneous reflective signals 
from the lesions. Moreover, small and large (possibly 
vascular) spaces were identified within the tumors.[40]

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of circumscribed choroidal 
hemangioma is of high importance due to the probability 
of confusion with other lesions including choroidal nevus, 
amelanotic choroidal melanoma, choroidal metastasis, 
choroidal osteoma, central serous chorioretinopathy and 
posterior scleritis. It was previously reported that 5‑10% 
of eyes enucleated for choroidal melanoma actually 
contained a choroidal hemangioma.[41,42]

On clinical examination, choroidal hemangiomas 
have a characteristic orange‑red color, unlike choroidal 
metastases which usually appear in creamy‑yellow color 
and amelanotic melanomas which often tend to be yellow‑
tan.[1] Ancillary modalities such as ultrasonography, 
indocyanine green angiography, CT scan and MRI 
imaging are also of benefit in distinguishing these 
conditions as formerly discussed.

CHOROIDAL HEMANGIOMA AND 
PREGNANCY

Little is known regarding the behavior of choroidal 
hemangioma in pregnancy. There is one report of 
leakage from a circumscribed choroidal hemangioma 
in pregnancy, and the fluid resolved following full‑
term normal delivery.[43] In another report of three 

patients with choroidal hemangioma, exudative retinal 
detachments developed during the third trimester of 
pregnancy.[44] None of these patients had symptoms 
or signs of pre‑eclampsia. Victoria et al reported that 
following delivery, the subretinal fluid tends to reabsorb 
and the hemangioma ceases to leak. The retina was flat 
at 5 months after delivery following one episode of 
thermotherapy in one case. In another case, the retina was 
flat at month 9 postpartum with no treatment. However, 
resolution of an exudative detachment after delivery 
does not occur as a rule. The third patient suffered from 
total retinal detachment and secondary glaucoma, and 
finally required enucleation.[44]

Isolated hemangiomas are known to remain stable 
or grow very slowly.[17] Shields et al demonstrated that 
enlargement was the result of venous congestion and not 
due to cell multiplication.[18] The altered hemodynamic 
state in pregnancy may result in engorgement of 
vascular networks within the hemangioma, leading 
to increased transudation of fluid into the subretinal 
space. This can explain the observed leakage from a 
choroidal hemangioma in the late stages of pregnancy. 
The effect of hormonal changes on the growth of vascular 
malformations is unknown.

TREATMENT

Observation alone may be indicated in cases of 
asymptomatic hemangiomas demonstrating no 
subretinal fluid and also in subfoveal tumors which have 
resulted in hyperopic amblyopia.[1] Hemangiomas with 
advanced visual deficits and minimal anticipated visual 
potential may also be observed but one should consider 
that progressive subretinal fluid may lead to neovascular 
glaucoma and ultimately the need for enucleation.

There are different treatments for symptomatic 
serous retinal detachment associated with choroidal 
hemangiomas including photodynamic therapy (PDT), 
plaque brachytherapy, external beam and proton beam 
radiation, stereotactic radiosurgery, transpupillary 
thermotherapy, laser photocoagulation, oral propranolol 
and anti‑VEGF injections.

Photodynamic Therapy (PDT)
Photodynamic therapy (PDT) currently appears 
to entail the best results in treating symptomatic 
circumscribed choroidal hemangioma with exudative 
retinal detachment.[45]

PDT is typically performed with administration of 
intravenous verteporfin at a dose of 6 mg/m2 followed by 
treatment with laser wavelengths of 689, 690, or 692 nm 
at an intensity of 600 mW/cm2 with durations ranging 
from 83 to 166 seconds (50–100 J/cm2).[46‑50] PDT has been 
shown to eliminate subretinal fluid caused by subfoveal 
neovascularization. Although the non‑growing vascular 
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channels in choroidal hemangiomas are different as 
compared to those of neovascular tissue, PDT might be 
able to cause atrophy of the hemangioma vessels and 
thus decrease leakage and the associated vision loss. The 
reason for the relative specificity of PDT for hemangioma 
vessels with respect to normal choroidal and retinal 
vessels can only be postulated. Perhaps the relatively 
large caliber of the cavernous hemangioma vessels, and 
thereby the greater blood volume relative to the thinness 
of their vascular walls, leads to more effective treatment 
using activated verteporfin.[51] Cellular injury by PDT is 
mediated by singlet oxygen. The main advantage of PDT 
is selectivity of the treatment and minimal disruption 
of normal tissues. In various studies, visual acuity 
improvement or stabilization after PDT for choroidal 
hemangioma ranged from 73% to 100%.[52] Blasi et al 
reported the five‑year outcomes of 25 patients treated 
with PDT for circumscribed hemangioma and found that 
visual acuity improved by two lines in 76% of patients 
with complete resolution of macular exudation in all 
cases and no complications were observed.[46] There 
have been numerous case series describing patients 
with circumscribed choroidal hemangioma in which 
the majority of subjects received one PDT treatment.[46‑54]

In two case series, the vast majority of patients 
required more than one PDT treatment because the 
treatment goal was complete resolution of the tumor, 
not just resolution of subretinal and intraretinal fluid.[50,51] 
Considering several case series on PDT for choroidal 
hemangioma, the baseline tumor thickness ranged from 
2.6 to 3.8 mm. Subretinal and/or intraretinal exudation 
resolved in 93‑100% of patients. All patients displayed 
tumor regression to some extent, and 7‑100% had 
complete tumor resolution.[46‑54]

More sessions of PDT may increase the risk of choroidal 
atrophy and neurosensory retinal degeneration.[51] Visual 
acuity improvement has been shown to be inversely 
associated with the number of PDT sessions. Whether 
this is a side effect of PDT per se or because larger tumors 
need more PDT sessions is unknown.[50‑52] In a study 
including 50 patients, 95% of the subjects required only 
one session of PDT with complete resolution of the tumor 
and fluid. A second session was needed in 5% to resolve 
persistent or recurrent subretinal fluid.[55] Long‑term 
recurrence of subretinal fluid is uncommon.[55,56]

Laser Photocoagulation
Laser photocoagulation (Xenon or Argon) has been an 
effective treatment modality for hemangiomas for many 
years prior to development of PDT. Anand et al using 
argon or xenon laser, showed a 79.2% improvement in 
visual acuity and subretinal fluid, with a 40% rate of 
recurrent subretinal fluid after initial treatment.[57] Shields 
et al reported 62% resolution of subretinal fluid and 71% 
stability of vision with argon laser photocoagulation.[1] 

However, laser photocoagulation does not reduce tumor 
size and cannot be used to treat subfoveal lesions.[45] The 
main complication of laser photocoagulation is extension 
of RPE atrophy and coexistent scotomas. Other reported 
complications include epiretinal membrane, choroidal 
neovascularization, vascular occlusion and retinal 
bleeding, and higher rates of recurrent subretinal 
fluid.[1,45] Diode laser photocoagulation has been shown 
to be equally effective with probably lower absorption by 
RPE.[8] Currently, laser photocoagulation is rarely used 
to treat hemangiomas as it has been largely replaced by 
photodynamic therapy.

Transpupillary Thermotherapy
Transpupillary thermotherapy (TTT) utilizes 810 nm 
diode laser with a large spot size and long exposure 
time leading to increased temperature and irreversible 
cytotoxic effect, sclerosis of vascular channels and partial 
or complete tumor regression in many patients.[58] The 
use of TTT is limited to extrafoveal post‑equatorial 
circumscribed choroidal hemangiomas with shallow 
subretinal fluid with basal tumor diameter <10 mm 
and tumor thickness <4 mm.[58,59] If the tumor margin 
touches the optic disc, TTT is not a proper treatment as 
it may induce thermal papillitis.[60] TTT leads to tumor 
regression in many patients (42%, complete and 53%, 
partial regression), however it carries a risk of cystoid 
macular edema, preretinal fibrosis, focal iris atrophy 
and retinal vascular occlusion.[58] Gunduz found that 
all tumors ceased leaking following TTT along with 
resolution of subretinal fluid. Visual acuity improved 
by two or more Snellen lines in 77% of eyes and 
remained unchanged in 23%.[58] Indocyanine green dye 
can be injected before TTT to enhance heat uptake.[61] 
Few authors believe that tumors larger than 10 mm in 
diameter and thicker than 4 mm may respond to TTT.[62]

Radiation
Radiation therapy has been recommended for choroidal 
hemangiomas with extensive subretinal exudation and 
retinal detachment which are difficult to treat with PDT. 
Radiation therapy often results in retinal reattachment 
and tumor regression, though it carries the risk of 
radiation‑induced side effects such as cataract, subretinal 
fibrosis, radiation retinopathy, and optic neuropathy.[63]

External Beam Radiotherapy
Lens sparing external beam radiotherapy (EBRT) 
has predominantly been used for diffuse choroidal 
hemangioma with a dose range of 20 to 25 gray (Gy) in 
some cases and 35 to 40 Gy in others.[64] More precise 
radiation in a single session has been performed 
for circumscribed hemangioma with gamma knife 
radiosurgery. Kong et al reported three patients 
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treated with a maximal dose of 10 Gy with acceptable 
anatomical and functional outcomes, and no side effects 
with follow‑up period of 18 to 36 months.[65] EBRT 
treats the entire choroid with a homogeneous dose of 
radiation.[63]

In the largest series of choroidal hemangiomas treated 
with EBRT, subretinal fluid resolved in 63.8% and visual 
acuity was stable or improved in 78% of patients.[66] 
Ritland et al reported tumor regression in all nine treated 
eyes with EBRT.[64] Some studies also reported successful 
treatment of circumscribed choroidal hemangioma with 
lens sparing‑EBRT.[1,67]

Plaque Brachytherapy
Plaque radiotherapy (brachytherapy) has been 
applied for treatment of multiple ocular disorders, 
most commonly choroidal melanomas. Plaque 
brachytherapy allows more targeted treatment of 
the hemangioma, minimizing radiation‑induced side 
effects but the dose is not homogeneous with higher 
doses at the tumor base than the apex.[63,67] Plaque 
radiotherapy is usually used for choroidal hemangioma 
with extensive subretinal fluid in which PDT would 
not be advised. Low‑dose treatment is sufficient 
using 20 Gy apex dose.[64] Aizman et al reported 
five patients treated with palladium‑103 plaque for 
circumscribed hemangiomas. All patients showed 
complete resolution of subretinal fluid with tumor 
height decreasing by a mean of 50%.[68] Brachytherapy 
with palladium‑103, cobalt‑60, ruthenium‑106, 
and iodine‑125 have all been used for treatment of 
circumscribed choroidal hemangioma.[1,68‑72] Tumor 
regression and resolution of subretinal fluid was noted 
in all patients treated with iodine‑125 plaque, and 
signs of radiation retinopathy were noted in 38% of 
subjects.[70] Zografos et al reported the largest series of 
39 patients with circumscribed choroidal hemangioma 
treated with cobalt‑60 plaque brachytherapy who 
showed 100% retinal reattachment. Complications 
included pigment migration into the treated area, 
subretinal fibrosis and an areolar atrophic scar.[71] 
Subretinal fluid was resolved in all patients treated 
by Shields et al and visual acuity improved or became 
stable in 53 % of cases.[1] The disadvantage of plaque 
brachytherapy is the necessity for two surgeries for 
plaque placement and removal.

Proton Beam Radiation
Proton beam radiation involves delivery of a precise 
dose of radiation to a target tissue. Surgical intervention 
is necessary prior to radiation to place tantalum clips for 
tumor localization. Protons unlike other rays deposit high 
energy when they slow down reducing the scattering 
effect on surrounding tissues. In a retrospective review 
of 71 patients with choroidal hemangioma treated with 

20 Cobalt Gray Equivalent of proton beam radiation, 
improvement in visual acuity, resolution of subretinal 
fluid and tumor regression were observed in 52%, 100% 
and 91.5% of subjects, respectively. Meanwhile, cataract 
and radiation maculopathy developed in 28% and 8% of 
patients, accordingly.[72]

In 2004, at 2‑year follow‑up, 94% of patients treated by 
Frau et al with proton beam radiation had visual acuity 
improvement of two or more lines, and 65% of subjects 
showed complete tumor resolution.[63] Zografos et al[73] 
reported a series of 48 eyes with circumscribed choroidal 
hemangioma treated with a radiation dose ranging from 
16.4 to 27.3 Gy and all of the patients had resolution of 
exudative retinal detachment but three patients treated 
with 27.3 Gy developed optic neuropathy.

Disadvantages of proton beam radiation include 
the necessity to travel to an equipped center, need for 
one surgery and greater cost as compared with other 
treatments.

Gamma Knife Radiosurgery
Gamma knife radiosurgery allows accurate focusing of 
radiation along with a single session treatment and less 
effect on surrounding structures such as the lens and 
optic nerve.[74] It can also be used for large choroidal 
hemangiomas where transpupillary thermotherapy, 
PDT and photocoagulation may not be feasible.[74] Kim 
et al treated three patients with circumscribed choroidal 
hemangioma with a marginal dose of 10 Gy; exudative 
retinal detachment resolved completely within 3 months 
and visual acuity improved in all three cases.[74] Song 
et al treated two patients with marginal dose of 26.7 Gy 
and reported that retinal detachment resolved in both 
cases, but vision worsened in one patient and was stable 
in the other case.[75]

Stereotactic radiotherapy (gamma knife) does not 
require any surgical intervention, though the case 
series are quite small and clinical experience with this 
procedure is limited.

Anti‑vascular Endothelial Growth Factor 
Agents
Anti‑vascular endothelial growth factor (anti‑VEGF) 
agents are known to reduce vascular permeability and 
are effective for resolution of subretinal and intraretinal 
fluid in multiple ophthalmic pathologies. The role of 
anti‑VEGF agents in treatment of choroidal hemangioma 
is still uncertain and more studies are required. Sagong 
et al[76] reported beneficial effect from bevacizumab 
for three patients with circumscribed hemangiomas. 
One patient was treated with bevacizumab alone for 
recurrence following laser photocoagulation and two 
patients were treated with bevacizumab and PDT as 
primary treatment. All patients showed improvement 
in visual acuity with resolution of subretinal fluid and 
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edema. At mean follow‑up of 8 months, none of the 
patients showed any evidence of recurrence or adverse 
effects.

The authors hypothesized that the use of bevacizumab 
prior to PDT reduces tumor thickness through resorption 
of subretinal fluid, and this may maximize the effect of 
PDT.

Oral Propranolol
Propranolol is a nonselective beta‑blocker commonly 
used in cardiology. Capillary endothelial cells express 
beta adrenergic receptors.[77] Sanz‑Marco et al[78] 
treated one circumscribed choroidal hemangioma with 
120 mg/day oral propranolol. Visual acuity improved 
to 20/20 and the macular detachment resolved without 
systemic or local adverse effects. The authors explained 
that propranolol may induce vasoconstriction, decrease 
expression of bFGF, HIF‑1 and VEGF, and inhibit 
endothelial proliferation. Indeed, propranolol induces 
apoptosis of cultured capillary endothelial cells.[79] Good 
visual results after treatment with oral propranolol 
may open a new treatment research line for choroidal 
hemangioma.

SUMMARY

Circumscribed choroidal hemangiomas are benign vascular 
hamartomas and have a typical clinical appearance. The 
diagnosis can be confirmed by ancillary tests such as 
ultrasonography, FA and ICG angiography. No systemic 
work up is needed because there is no systemic association. 
Although circumscribed choroidal hemangioma is a 
benign tumor, it may be a cause of visual impairment 
through subretinal fluid, refractive errors, intra‑retinal 
edema and amblyopia. Photodynamic therapy is the 
treatment of choice for symptomatic hemangiomas with 
high rates of tumor regression, subretinal fluid resorption 
and minimal complications. Different types of radiation 
therapy are reserved for larger hemangiomas with 
extensive retinal detachment which are not amenable 
to treat with PDT. Recently, new therapies such as oral 
propranolol and intravitreal injection of anti‑VEGF agents 
have been introduced.
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