
SEPTEMBER 2016 | RETINA TODAY 39 

O
CU

LA
R

 O
N

CO
LO

G
Y

A discussion and case report of the diagnosis and management of this rare tumor.

BY MARIA PEFKIANAKI, MD, MSc, PhD; KAREEM SIOUFI, MD; and CAROL L. SHIELDS, MD

ENLARGEMENT OF CHOROIDAL 
OSTEOMA IN A CHILD

Choroidal osteoma 
is a rare intraocular 
bony tumor that 
typically manifests 
as a yellow-white, 
well-demarcated 
mass with geographic 
pseudopodal mar-

gins.1-3 This benign tumor predominantly occurs in the 
peripapillary or papillomacular region, most often in young 
women.1,2 Occasionally, choroidal osteoma can simulate an 
amelanotic choroidal tumor such as melanoma, nevus, or 
metastasis.1,2 This tumor can also simulate choroidal inflam-
matory disease such as sarcoidosis, tuberculosis, and other 
causes of solitary idiopathic choroiditis.2,4 Due to its calcified 
nature, choroidal osteoma can be confused with sclerocho-
roidal calcification, a degenerative condition found in elderly 
patients, located in an extramacular site and associated with 
serum calcium metabolic disorders.4 Choroidal osteoma 
can demonstrate growth, particularly into the submacular 
region, with potential reduction in visual acuity and poten-
tial risk for choroidal neovascularization.5 In this article we 
describe a young child with documented enlargement of 
choroidal osteoma in the macular region.

CASE REPORT
A 14-year-old asymptomatic Caucasian female was 

referred for evaluation of an amelanotic choroidal mass 
in the left eye (OS) that demonstrated slight enlargement 
over 16-months. At presentation, visual acuity was 20/20 in 
right eye (OD) and 20/25 OS. Anterior segment examina-
tion was normal in both eyes. Fundus examination OD was 
unremarkable. Fundus examination OS revealed a 5.0 x 3.0 x 
1.2 mm amelanotic choroidal lesion in the temporal macular 
region, extending under the foveola. The mass had slight 
geographic configuration with crisp margins, no subretinal 
fluid or hemorrhage and trace overlying retinal pigment 
epithelial (RPE) clumping. In comparison to photographic 
documentation from 16 months earlier (Figure 1A) the mass 
was approximately 500 µm to 800 µm larger, particularly the 
inferior margin (Figure 1B).

On ultrasonography, the lesion demonstrated a hyper-
echoic signal with posterior shadowing suggestive of calcifi-
cation. On spectral domain enhanced depth imaging optical 
coherence tomography (EDI-OCT), the mass extended under 
the foveola and there was no evidence of choroidal neovas-
cular membrane (CNVM) or subretinal fluid (Figure 2).

These features were suggestive of choroidal osteoma with 
documentation of slow, slight enlargement. Given the pre-
served visual acuity and subfoveal location of the osteoma, we 
elected to observe the lesion. Calcium supplementation was 
suggested to maintain calcification of the mass, as decalcifica-
tion is a known factor predictive of poor visual outcome.6

DISCUSSION
Choroidal osteoma is a benign calcified tumor that can 

focally replace normal vascular tissue with mature bone. The 
cause of this condition is unknown.1,2 Unlike other types of 
intraocular calcification, choroidal osteoma generally occurs 

• Choroidal osteoma is a rare intraocular bony 
tumor that can focally replace normal vascular 
tissue with mature bone.

• The differential diagnosis of choroidal osteoma 
includes amelanotic choroidal tumors such 
as amelanotic melanoma, hemangioma, and 
metastasis, as well as sclerochoroidal calcification.

• OCT plays an important role in the diagnosis 
and management of choroidal osteoma; 
management of tumor growth depends on the 
specific location of the osteoma.

• Choroidal osteoma can demonstrate growth in 
51% of cases, decalcification in 46% of cases, and 
development of CNVM in 31% of cases.
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in healthy eyes that have not had previous trauma or inflam-
mation.2 Choroidal osteoma usually presents as a unilateral 
amelanotic mass and is typically discovered during the 
second or third decade of life.1 The diagnosis is established 
based on clinical and imaging features, particularly crisp 
margins, calcification on ultrasonography, and lamellar bone 
with Haversian canals on EDI-OCT.7-9

Differential Diagnosis
The differential diagnosis of choroidal osteoma includes 

several tumors, such as choroidal amelanotic melanoma, 
hemangioma, and metastasis, as well as sclerochoroidal 
calcification.1-4 Osteoma has fairly sharp margins and can 
demonstrate some degree of pseudopodal growth, whereas 
amelanotic choroidal melanoma is generally more elevated 
with less well-defined margins.2,10 However, the differentia-
tion is best made with ultrasonography, as osteoma is ech-
odense with shadowing, and melanoma is echolucent.2,10 

Choroidal hemangioma typically appears as an orange-
colored lesion with classic dome configuration and round, 
smooth margins delineated by compressed normal uveal 
pigment.11 Differentiation is made by funduscopy, as hem-
angioma is round without pseudopods. Ultrasonography 
shows both hemangioma and osteoma as dense lesions, but 
osteoma is hyperreflective and casts a shadow.11 EDI-OCT 
can be useful in the differentiation of the two, as heman-
gioma shows expansion of normal choroidal vessels with a 
smooth dome-shaped configuration and osteoma shows 
irregular surface contour and linear bone lamellae.7,11-14 

Choroidal metastasis is generally yellow in color, like oste-
oma, but shows a characteristic EDI-OCT feature of “lumpy 
bumpy” tumor contour.15

Sclerochoroidal calcification resembles osteoma with its 
yellow color, but the two occur in opposite age groups: the 

elderly and the young, respectively.2,4 Additionally, sclero-
choroidal calcification is usually found in an extramacular, 
extrapapillary region, unlike osteoma.4 EDI-OCT differenti-
ates the two, as sclerochoroidal calcification demonstrates 
an abruptly elevated, pointed configuration.7,14,16

EDI-OCT plays an important role in the diagnosis and 
management of choroidal osteoma. Pellegrini et al14 and 
Shields et al7 described the features of choroidal osteoma 
using EDI-OCT. Both studies showed that choroidal osteoma 
demonstrates a fairly smooth surface topography, occa-
sionally with undulation or excavation. Shields et al7 found 
unique EDI-OCT features of horizontal lamellar lines (100%), 
horizontal tubules (60%), vertical tubules (13%), and speck-
led regions (40%), giving the tumor a sponge-like appear-
ance. Cases with tumor deossification, whether partial or 
complete, showed overlying photoreceptor degeneration 
that correlated with decreased visual acuity.7

Clinical Course
The clinical course of choroidal osteoma varies. In one 

analysis of 74 eyes with choroidal osteoma, the 10-year out-
comes revealed evidence of growth (51%), tumor decalcifica-
tion (46%), and development of CNVM (31%).5 

Management of CNVM associated with osteoma 
involves intravitreal injection of anti-VEGF agents.17,18 
Khan et al18 studied eight eyes with choroidal osteoma and 
CNVM that were treated with anti-VEGF agents and found 
that the medication alone or in combination with photo-
dynamic therapy (PDT) resulted in anatomic improvement, 
with resolution of subretinal fluid on OCT in seven of eight 
eyes (87%) and modest visual gain of 1 ±4 lines (range, loss 
of 3 to gain of 7 lines) at a mean 32 months of follow-up. 

Management of tumor growth depends on the specific 
location of the osteoma. For those that are extrafoveal, 

Figure 1.  A 14-year-old Caucasian female was found to have choroidal osteoma (A) that had demonstrated mild tumor 

enlargement (B) over a period of 16 months, especially on the inferior margin.
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treatment with PDT can induce decalcification and prevent 
further growth under the foveola.19 If the tumor is subfoveal, 
no therapy is recommended, and the goal is to maintain a 
calcified mass with calcium supplementation so that the 
overlying neurosensory retina remains intact.6 It has been 
shown that decalcification of osteoma is associated with 
choriocapillaris atrophy, RPE atrophy, photoreceptor loss, 
and visual acuity loss.5,6 In our case, the patient was followed 
conservatively, as OCT demonstrated a calcified subfoveal 
tumor, and calcium supplementation was suggested.

CONCLUSION
Choroidal osteoma is a rare choroidal lesion of bone 

density with propensity for growth, decalcification, and 
development of CNVM. In the case presented here, tumor 
growth over a 16-month period in a teenager was noted, 
and visual acuity remained stable. Long-term monitoring of 
the tumor will be important. n
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Figure 2.  Choroidal osteoma (A) with EDI-OCT showing horizontal cut through the foveola (B) and vertical cut through the 

lesion (C) demonstrating a smooth-surfaced, elevated choroidal mass extending under the foveola and with obliteration 

of normal choroidal vascular structures. There are fine lamellar lines within the mass that could represent bone lamella. A 

flattened pigment epithelial detachment was noted (B). 
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