
'·-~':_- ' 

Choroidal Osteoma in Oriental Patients 

. 
SUKHUMA WARRASAK, MJ)*,***, 
ATAYA EUSWAS,MD*,***, 
JIRAPORN LAOTHAMA TAS, MD**** 

Abstract 

CHANET SUVARNAMANI, MD**, 
VIC HAl SUMETPIMOLCHAI, MD***, 

Background: Choroidal osteoma is a rare tumour of the choroid. This is the first report of 
cases of choroidal osteoma in Thai patients. 

Objective: To report the clinical characteristics, imaging findings and long-term follow-up 
of choroidal osteoma in four Oriental patients. 

Method: Four cases of choroidal osteoma were observed for 5 years or more. 
Results: All patients were young female patients whose ages ranged from 24 to 37 years. 

Three were unilateral and one was bilateral. The tumors were located at the juxtapapillary and macu­
lar area with overlying serous retinal detachment. Two patients had previous thyroid diseases and one 
was pregnant when the tumors were diagnosed. Osteoma did not develop in the vicinity of posterior 
staphyloma of high myopic eyes. Echography showed acoustic features of a plano-convex sonically 
dense lesion with high reflectivity echoes which persisted despite lower system sensitivity. None had 
subretinal neovascularization. Subretinal fluid disappeared spontaneously within one to 14 months in 
three patients. Gradual growth of the tumor in a pseudopodium manner developed from two to six 
years after initial examination. Decalcification occurred spontaneously or after laser ablation. 

Conclusions: The authors presented four Oriental patients with choroidal osteoma who were 
observed for at least 5 years. Echography is the best method for identifying this lesion and has unique 
acoustic features. Subretinal fluid can be seen in the absence of subretinal neovascularization and 
resorbs spontaneously. Decalcification occurred as a natural process or after laser ablative treatment. 
Hormonal changes may implicate the development of this tumor. 
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Choroidal osteoma is a rare juxtapapillary 
and macular benign ossifying tumor of the choroid, 
typically unilateral, affecting young female patients. 
Gass et al first reported this tumor in a group of four 
patients in 1978 and since then others have subse­
quently reported some other clinical and investiga­
tive aspects. However, most of the cases mainly in­
volved Cau~asians as well as a few blacks while 
those from oriental descent were rarely reported in 
the literatureC1-15). 

Fig.l. Patient 1. Fundus photography of the left 
eye shows juxtapapillary yellow white pla­
coid choroidal tumor involving papilloma­
cular bundle and some part of fovea on the 
initial examination. 

The authors present the outcome of clini­
cal characteristics, echographic findings (Allergan 
Humphrey AlB scan, 835 Rev A9, San Leandro, 
USA), computerized scan (CT scan, 9800 quick, 
General Electrics, Milwaukee, USA) or magnetic 
resonance imaging (MRI, 1.5 Tesla Signa, General 
Electrics, Milwaukee, USA) findings and, long-term 
follow-up of choroidal osteoma in four Oriental 
patients who attended the retina clinic on a tertiary 
eye care referral basis. This is the first report of cases 
of choroidal osteoma in Thai patients over the past 
20 years. Echographic findings described in this 
report are quite distinct from other simulating cho­
roidal lesions. 

CASE REPORTS 
Case 1: 

In December 1990, a 34-year-old female 
Filipino singer reported blurred vision in the left eye 
for two weeks' duration. The patient had an allergic 
background but otherwise was healthy. Ocular exami­
nation revealed distant visual acuity of 20/20 in both 
eyes. The anterior segments were unremarkable. 
Dilated fundus examination disclosed juxtapapillary 
yellow white placoid choroidal tumor involving the 
papillomacular bundle and partly affecting the 
macula in the left eye (Fig. 1). Serous retinal detach­
ment was seen overlying the tumor. Ultrasonography 
of the left eye demonstrated high reflectivity lesion 
with a flat top, plano-convex configuration which 
persisted despite reduced system sensitivity (Fig. 2A-

Fig. 2. Patient 1. Ultrasonography of the left eye A) high reflectivity echogenic mass (arrows). Note the flat-top 
bone density of the lesion and a plano-convex configuration. B) high reflectivity persisted even at reduced 
system sensitivity. 
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2B ). Computerized scan (Cf scan) of the orbit showed 
the presence of calcification (Fig. 3). MRI, performed 
with orbital surface coil and after gadolinium admi­
nistration (Magnevist®, Schering AG, Germany) re­
vealed a small nonenhancing hyposignal T 1 plaque 
with focal thinning of the involved choroid lateral to 
the optic nerve insertion but not seen in TIW image. 
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One month later, subretinal fluid (SRF) subsided. 
Physical examination and laboratory investigations 
included T3, freeT4, total T4, TSH, serum calcium, 
serum phosphorus and alkaline phosphatase were 
all normal. In December 1995, subretinal fluid (SRF) 
leaked into the inferior retina and gradually disap­
peared over a period of two months. Intravenous 

Fig. 3. Patient 1. Enhanced axial CT scan of the left Fig. S. 
orbit shows a small calcified plaque just 

Patient 1. Fundus photography of the left eye 
shows slight enlargement of the lesion in a 
pseudopod manner (two arrows). Some large 
intratumoral vessels were further seen at S 
years of follow-up (three arrows). 

lateral to the optic nerve insertion. 

Fig. 4. Patient 1. Fluorescein angiogram in the left 
eye shows irregular hyperfluorescence of 
the lesion. Note hypofluorescent streaks cor-
responding to furrows in the lesion probably Fig. 6. 
represented intertrabecular spaces of the 
bone at the level of choroid. Other hyper­
fluorescence below inferior vascular arcades 
represented RPE alterations in serous retinal 
detachment of prolonged duration. 

Patient 2. Fundus photography of the right 
eye shows a well circumscribed orange red 
choroidal mass with associated serous reti­
nal detachment. 
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Fig. 7. Patient 2. Ultrasonography of the right eye Fig. 8. Patient 2. Enhanced axial CT scan of the 
orbit demonstrates a moderate calcific cho­
roidal lesion in the right eye just superolate­
ral to the optic nerve insertion. 

shows the unique characteristic of a plano-
convex configuration mass with high reflec-
tivity echoes. Arrows outlined boundary of 
ossification within choroid and normal cho-
roid which created a plano-convex configu-
ration. 

fluorescein angiography (IVFA) (Fluoresciten-1, 
Alcon Laboratories, Inc. , Fortworth, USA) showed 
irregular hyperfluorescence of the lesion and late 
staining. There were hypofluorescent streaks which 
corresponded with furrows in the lesion (Fig. 4) . In 
September 1996, her visual acuity in the left eye 
deteriorated to 20/100. On dilated fundus examina­
tion, the lesion showed slight enlargement in a pseu­
dopod manner and some large intratumoral vessels 
were additionally seen (Fig. 5). 

Case 2: 
A 24-year-old Thai female employee pre­

sented in May 1991 with a one-week history of 
blurring central vision in the right eye. She had had 
a gastric ulcer for several years. The family history 
was noncontributory. Her visual acuity was cor­
rected to 20/20 with + 1.00 diopter sphere in the right 
eye and 20/20 without correction in the left. The right 
fundus showed a well-defined orange choroidal mass 
above the optic disc with associated serous detach­
ment of the neurosensory retina (Fig. 6). SRF sub­
sided in two months. Ultrasonography (Fig. 7) demon­
strated a dense echogenic mass with a plano-convex 
configuration . A scan echography showed high re­
flectivity which still persisted at reduced sensitivity. 
Axial CT scan of the orbit (Fig. 8) demonstrated a 

Fig. 9. Patient 2. Fluorescein angiography of the 
right eye shows irregular hyperfluorescence 
with late staining. 

moderate calcific plaque along the posterior choroid 
around the optic nerve insertion. MRI was not 
performed in this case due to the patient's refusal. 
IVFA (Fig. 9) showed irregular hyperfluorescence 
with late staining. Other work-up including complete 
blood count (CBC), urinalysis (UA), serum calcium, 
and thyroid function test was normal. In March 1997, 
the lesion showed no overlying serous detachment 
of sensory retina (SDSR). Her vision remained 20/20 
without correction. 
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Case 3: 
A 37 -year-old Chinese patient presented in 

June 1992 with a history of blurring central vision in 
the left eye during her third trimester of pregnancy. 
Her best corrected visual acuity was 20/20 in the right 
eye and 201100 in the left. Her past medical history 
was noncontributory. Dilated fundus examination 
revealed a yellow white placoid juxtapapillary cho-

Fig. 10. Patient 3. Ultrasonography of the lesion in 
the left eye shows the characteristics of a high 
reflectivity echogenic mass with a plano-con­
vex configuration (arrows). 

Fig. 11. Patient 3. Enhanced axial CT scan of the left 
orbit demonstrates a moderate calcific cho­
roidal plaque posterolateral to the left optic 
nerve insertion. 
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roidal tumor located superotemporally and involved 
the papillomacular bundle and the macula in the left 
eye. Ultrasonography revealed a sonically dense lesion 
with a plano-convex configuration (Fig. 10). B-Scan 
echography showed high reflectivity echoes which 
persisted at lower system sensitivity. Physical exami­
nation and laboratory tests including CBC, serum 

Fig. 12. Patient 3. Oblique sagittal T1 W's postgado­
linium MRI of the left orbit shows a small 
nonenhancing hyposignal T1 plaque (TR!fEI 
NEX=620/33/3) with thinning of the involved 
choroid adjacent to the optic nerve insertion 
(white arrows). 

Fig. 13. Patient 3. Fluorescein angiography of the left 
eye demonstrates late intense staining of the 
lesion. 
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Fig. 14. Patient 3. Fundus photography of the left eye 
shows a gradual growth of the lesion in a 
pseudopod manner (arrows) at one year post 
conception. Note thinning area along the lesion 
border and hyperpigmented RPE overlying 
the tumor following laser treatment. 

Fig. 15. Patient 3. Fundus photography of the left eye 
shows decalcification of the lesion which 
occurred in the area of previous laser treat­
ment and also in an area without laser 
treatment. 

Fig. 16. Patient 4. Fundus photography of both eyes shows a large placoid juxtapapillary and macular yellow­
white choroidal tumor extending between the temporal arcades. A) Right eye. Note the prominent and 
numerous vascular tufts (arrows). 8) Left eye. Arrows point to the area of posterior staphyloma. 

calcium, total T4, free T4, and T3 were within nor­
mal range. Other investigations were not performed 
before delivery. At 7 months following delivery, SRF 
still persisted and visual acuity had decreased to 20/ 
400. Axial enhanced CT scan of the orbit demon­
strated a moderate calcific plaque just superolateral 
to the optic nerve insertion (Fig. 11). Post gadoli­
nium oblique sagittal Tl W with fat suppression MRI 
of the left orbit revealed a small nonenhancing 

hyposignal Tl plaque with focal thinning of the 
involved choroid just lateral to the optic nerve head 
insertion of the left globe (Fig. 12). The IVFA (Fig. 
13) demonstrated late staining of the lesion. Within 
two months SRF disappeared spontaneously and 
visual acuity declined to 5/200. Laser ablation utili­
zing green argon laser, a total of 688 spots, 200 Jlm 

in size, at 730 mw for 0.2 second duration was applied 
to the border of the lesion. The treated area became 
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Fig. 17. Patient 4. Ultrasonography. A) Right eye. Acoustic shadowing of the orbit or a pseudo-optic nerve is seen 
posterior to the choroidal mass. B) Left eye. A plano-convex configuration mass with high reflectivity 
echoes. 

Fig. 18. Patient 4. Fluorescein angiography of both eyes. A) Diffuse staining throughout the lesion. B) A large 
hypofluorescent area contrasts to intense staining of the tumor in the late phase of the angiogram, 
corresponding to a posterior staphyloma where osteoma did not encroach. 

Fig. 19. Patient 4. Fundus photography of both eyes at two and a half years following initial examination. A) Right 
eye. B) Left eye. Note the gradual growth of the tumor in a pseudopodium manner (arrows). 
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thinner and, the retinal pigment epithelium overlying 
the tumor, was hyperpigmented. In May 1993, the 
lesion as seen in Fig. 14 was noted to have enlarged 
slightly towards superonasally and in July 1999, the 
lesion showed irregular thinning and had become 
decalcified in the area of previous laser treatment as 
well as in area without laser treatment (Fig. 15). 

Case4: 
A 35 -year-old female school teacher was 

seen at the clinic in March 1994 with a history of 
blurred vision in both eyes for one month's duration. 
Her past medical history was positive for thyroid 
goiter and she had undergone treatment for the past 
three years. Her distant visual acuity was 20/100 with 
-3.00 Dsph ~ -l.OOx1800 in the right eye and 51200 
with -6.50 Dsph ~ -1.00x1800 in the left. Dilated 
fundus examination disclosed bilateral large placoid 
juxtapapillary and macular yellow-white choroidal 
tumor extending between temporal arcades. The 
patient also had bilateral posterior staphyloma (Fig. 
l6A-16B). The vascular tufts in the inner surface of 
the tumor were numerous and more prominent in 
the right eye than in the left. The elevated choroidal 
lesion did not encroach upon the staphyloma. There 
was associated serous detachment of the neurosen­
sory retina in each eye which gradually subsided over 
a period of 14 months. Ultrasonography of the right 
eye showed an acoustic shadowing of the orbit poste­
rior to the choroidal mass giving the appearance of a 
pseudo-optic nerve (Fig. 17 A) and in the left eye it 
demonstrated a plano-convex configuration mass 
with high reflectivity echoes which persisted at 
lower scanning sensitivity (Fig. 17B). MRI of the 
orbit, using surface coil and fat suppression technique 
showed a small nonenhanced hyposignal T1 area with 
focal thinning of the involved choroid. IVFA showed 
intense staining in late phase of the angiogram (Fig. 
18A-18B). In September 1996, the tumor had slightly 
increased in size in both eyes (Fig. 19A-19B) but 
visual acuity remained unchanged. At the latest 
check up in June 1999, her visual acuity remained 
unchanged but the lesion had spontaneously decal­
cified in part. 

DISCUSSION 
The presented patients had orange red to 

yellow white choroidal lesions in the juxtapapillary 
and macular region which had to be differentiated 
from choroidal hemangioma, amelanotic choroidal 
malignant melanoma, optic nerve tumor involving the 

posterior pole of the eye, and from metastatic carci­
noma to the choroid. However, the echographic find­
ings in the present study demonstrated high reflec­
tivity echo spikes which persisted at lower scanning 
sensitivity in A-scan mode and in B scan the unique 
characteristics of a plano-convex sonically dense 
lesion were demonstrated in all of the cases. This is 
because, when the sound beams stroke the large sur­
face of ossification in the choroid, the ultrasonic 
pulses were reflected at boundaries between vitreous 
and ossified plaque in a regular manner. The residual 
sound energy then entered the homogeneous dense 
mass until they reached the posterior surface of the 
lesion which curved along the posterior surface of the 
globe. These characteristics are easy to recognize in 
addition to other known features of a pseudo-optic 
nerve, or an acoustic shadowing of the orbit poste­
rior to the lesion, as previously described( 16) and are 
very useful in differentiating choroidal osteoma 
from amelanotic malignant melanoma or other 
lesions such as choroidal hemangiomas, which may 
calcify but do not display such features. CT scan is 
useful in detecting the presence of hyperdense cal­
cification or ossification in all patients while the high 
resolution MRI of the same three choroidal osteomas 
shows a hypointense signal on unenhanced T1 W but 
not all T2W images. These findings were different 
from those reported by De Potter et al07, 18). 

It was apparent that choroidal osteoma in 
the presented patients had varying colors and this 
may represent a different stage of bone development. 
The prominent branching vascular tufts in the first 
case were barely visible at the first examination but 
clearly developed later at follow-up while, in case 4, 
these vessels were prominently seen at of the first 
examination. The small tufts of branching blood ves­
sels may simulate tufts of new vessels and cause 
serous or hemorrhagic detachment of the macula. By 
contrast, all patients had serous retinal detachment and 
no subretinal neovascular membranes (SRNVMs) 
were detected. In case 4, an excavated depression in 
the center of the tumor devoid of bony component, 
corresponded to the posterior staphyloma of sclera, 
where choroid was scarce or thinning. 

The presented patients had sought ophthal­
mic advice because of blurring of central vision and 
metamorphopsia resulting from serous detachment of 
the neurosensory retina that spontaneously subsided 
within one to 14 months and, serous subretinal fluid 
leaked to the inferior retina in only one patient. How­
ever, all except one had good visual acuity. As for 
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etiology, previously suggested possible etiology 
included congenital, inflammatory, systemic diseases 
and endocrine influence(8,11,14,19-28). The present 
study pointed out that hormonal changes may impli­
cate the development of this choroidal tumor as all 
four patients were young or older female adults who 
had passed puberty. Only one of the 4 patients 
noticed blurred central vision during her first tri­
mester of pregnancy while two others had a history 
of thyroid disease before they were found to have 
choroidal osteoma. However, none had decreased 
serum calcium or increased serum phosphorus or 
increased alkaline phosphatase. 

Slight progressive enlargement of the cho­
roidal osteoma was observed in three patients occurr­
ing in a pseudopod manner. In recent reports of larger 
numbers and long term follow-ups, a variable pattern 
of growth was documented in about 40 per cent, and 
rapid enlargement of the lesion was also known but 
rare02,13). Laser photoablation has been advocated 
in the treatment of bone resorption and also in 
SRNVM(29-31). The proposed mechanism of laser 
bone ablation is that the laser may activate osteo­
clast to increase bone resorptive properties and the 
choriocapillaris overlying the tumor would also be 
destroyed. The lesion in one of the presented cases 
decalcified several years following laser ablation. 
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The resorption of bone in this particular patient 
undergoing laser treatment was similar to that 
observed by Trimble et a! in which complete decal­
cification occurred 18 months following argon laser 
photocoagulation for SRNVM(32). However, sponta­
neous involution or decalcification can occur without 
laser ablative treatment(32,33). This was also shown 
in another patient whose spontaneous decalcification 
began at the fifth year of follow-up. It is most likely 
that decalcification is part of the natural course of 
this disease. 

SUMMARY 
The authors reported four female Oriental 

patients who presented with central blurred vision 
from serous detachment of the macula secondary to 
choroidal osteoma. The importance is that choroidal 
osteomas are benign tumors which have a potential 
of growth in a gradual and pseudopod manner and 
may decalcify at late stages with or without laser 
ablative treatment. Clinical characteristics, ultrasono­
graphic and CT scan findings are the keys to diag­
nosis of this benign tumor. Echography is the best 
method for identifying this lesion and has the 
unique acoustic features of a plano-convex sonically 
dense lesion with high reflectivity and persists at 
low system sensitivity. 

(Received for publication on February 2. 2002) 
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