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WHAT’S YOUR DIAGNOSIS?

MORNING ROUNDS

The Case of Deteriorating Vision and 
a Mysterious Yellow-Orange Lesion

P aula Pearl,* a 55-year-old Black 
woman, re scheduled her dia-
betic retinopathy fundus photo 

screening multiple times over a two-
year period. At her appointment, she 
did not express concerns about her  
vision. Fundus photography of her  
right eye showed a yellow-orange 
subfoveal lesion that extended superi-
orly and a separate lesion of the right 
temporal macula. The left fundus  
was normal. We scheduled her for  
an appointment in the retina clinic  
for further evaluation.

At the Retina Clinic
Following an additional five-month 
delay, Ms. Pearl presented to the retina 
clinic and reported seeing a “worsening 
brown spot” in her right eye.

History. Ms. Pearl had a past medical 
history of hypertension, hyperlipidemia,  
and well-controlled type 2 diabetes 
with out significant previous ocular 
history. During the previous two years, 
she had reported to the emergency 
department (ED) on three occasions 
after motor vehicle accidents. The ED 
notes documented all three collisions as 
“minor,” and there was no evidence of 
ecchymosis, lacerations, or other head, 
eyes, ears, nose, and throat (HEENT) 
abnormalities. None of the accidents 
involved direct ocular trauma.  

Vision and anterior segment exam. 
Uncorrected visual acuity (VA) in the 
right eye had deteriorated from 20/80 

at the earlier fundus photo screening 
to counting fingers (CF), but the left 
eye was stable at 20/50. Both eyes had 
normal IOP. Pupils were round and 
reactive without afferent pupillary de-
fect, extraocular movements were full, 
and confrontation fields were full to 

counting fingers. Both eyes had a mild 
nuclear sclerotic cataract.

Funduscopic exam. Funduscopic  
exam of the right eye revealed a sub- 
foveal yellow-orange retinal lesion  
that was 2 to 3 disc diameters in size. 
There was superior elevation, as well  
as superonasal and temporal subretinal 
hemorrhage (Fig. 1). 

The left eye fundus examination was 
normal.   K
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WHAT WE SAW AT THE RETINA CLINIC. (1) A fundus photo shows a yellow-orange 
subfoveal lesion with nasal subretinal hemorrhage, a temporal subretinal hemorrhage 
with associated exudation, and retinal thickening superiorly. (2A) An OCT near infra-
red image shows variable reflectivity. (2B) An OCT B-scan section through the fovea 
demonstrates subretinal elevation centrally with distortion of foveal contour and 
adjacent intraretinal hyporeflectivity consistent with intraretinal fluid.
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OCT. OCT near-infrared images  
(Fig. 2A) of the right eye showed cen-
tral and superior abnormalities. B-scan 
cross sections (Fig. 2B) showed a sub-
retinal complex with intraretinal and 
subretinal fluid consistent with choroi-
dal neovascularization. The subretinal 
complex at the fovea was surrounded 
by subretinal fluid nasally, temporally, 
and superiorly. 

Other imaging. Fundus autofluo-
rescence (FAF) imaging of the right 
eye taken at subsequent visits showed 
stippled central hyper- and hypoauto-
fluorescence surrounded by a sharply 
demarcated ring of hyperautofluores-
cence (Fig. 3A). Fluorescein angiogra-
phy (FA) of the right eye demonstrated 
early hypofluorescence centrally, 
consistent with blocking, followed by 
late hyperfluorescence consistent with 
staining and leakage (Figs. 3B-3D).  

Initial Misdiagnosis
We made a diagnosis of choroidal 
neovascular membrane (CNVM) and 
presumed its origin to be idiopathic 
due to negative history of infections  
or inflammatory disorders, absence  
of intraocular inflammation, and lack 
of direct trauma. 
 Ms. Pearl received an intravitreal 
injection of bevacizumab and was 
followed monthly. After six injections, 
the fluid continued to resolve, and 
her VA improved to 20/200. But she 
started to miss appointments, and VA 
in her right eye subsequently declined 
to CF. Change of therapy to aflibercept 
improved her vision to 20/100. 
 However, with poor follow-up and 
return of subretinal fluid, Ms. Pearl’s 
vision subsequently regressed to CF 
despite multiple aflibercept and ranibiz-
umab injections. 

No Longer “Idiopathic”
Three years after the initial diagno-
sis of idiopathic CNVM, a different 
physician examined the patient and 
performed B-scan ultrasonography, 
which demonstrated that the lesion was 
hyperechogenic with a high A-spike and 
shadowing consistent with choroidal 
calcification (Fig. 4). The diagnosis was 
changed to choroidal neovasculariza-
tion secondary to choroidal osteoma.  

A Rare Finding
Choroidal osteomas are composed of 
ectopic mature bone tissue that grows 
in the choroid, most often in a peri-
papillary location. The first known 
case was presented at a meeting of the 
Verhoeff Society in 1975, and Gass et 
al. published the first case series of four 
patients in 1978.1

When we searched PubMed, we 
found that 135 cases were reported 
between 2010 and 2017. Shields et al. 
recorded 74 eyes of 61 patients with 
choroidal osteoma across 26 years, and 
Helsinki University Hospital estimated 
an incidence of 1 in 5 million.2

Roughly 80% of cases are unilateral. 
There is a female predominance with a 
female:male ratio of 2:1. The condition 
is usually detected in early adulthood, 
but pediatric cases have been document-
ed in patients as young as 3 years old.1

Differential Diagnosis
The differential diagnosis for choroi-
dal osteomas includes other types of 
ocular calcifications and tumors, such as 

sclero choroidal calcification, 
choroidal hemangioma, cho-
roidal melanoma, choroidal 
carcinoma, choroidal nevus, 
organoid nevus syndrome, 
posterior scleritis, and poste-
rior scleral choristoma. 
 Sclerochoroidal calci-
fication versus choroidal 
osteoma. Sclerochoroidal 
calcification occurs bilater-
ally in roughly half of cases 
and, compared with choroi-
dal osteoma, targets an older 
demographic (mean age, 69 
years old versus 28 years), is 
more likely to be multifocal, 
and appears along the vas-
cular arcades as compared to 
a posterior or peripapillary 
location in osteomas.3 

Pathogenesis
The exact origin of choroi-
dal osteomas is unknown. 
Theories have included a 
metaplastic response to 
inflammation, trauma, or 
hormone levels, while some 
researchers have reported 

a genetic predisposition. However, 
the most recent hypothesis proposes 
that choroidal osteomas are congenital 
choristomas. Following years of ossifica-
tion, the bone tissue eventually deos-
sifies, which damages the outer retina, 
photoreceptors, and retinal pigment 
epithelium (RPE). A sight-threatening 
CNVM forms in 31% to 47% of cases.3 
This may be followed by accumulation 
of subretinal fluid or hemorrhage.

Imaging Characteristics
Choroidal osteomas can remain asymp-
tomatic for years and usually are not 
diagnosed until visual impairment has 
developed. Although multiple imag-
ing modalities have been used in the 
diagnosis and characterization of these 
tumors, funduscopy and B-scan ultra-
sonography are sufficient for diagnosis. 
The classic funduscopic appearance is a  
white-cream, yellow-gray, or orange le-
sion with well-defined, scalloped mar-
gins frequently located in the peripapil-
lary region. The orange appearance may 
be more prevalent in areas with more 

FUNDUS AUTOFLUORESCENCE AND FLUORES-
CEIN ANGIOGRAM OF THE RIGHT EYE. (3A) FAF 
shows stippled central hypoautofluorescence 
surrounded by a sharply demarcated ring of 
hyper autofluorescence. (3B) FA shows decreased 
central fluorescence consistent with blocking in 
arteriovenous phase, (3C) increased fluorescence 
consistent with staining versus early leakage 
during the venous phase, and (3D) significantly 
increased central hyperfluorescence with slightly 
indistinct margins most consistent with leakage in 
the recirculation phase.
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ossification.4 Alternatively, a yellow hue 
may be due to RPE degeneration.3 One 
series found basal diameter to range 
from 3 to 20 mm and thickness to 
range from roughly 0.75 to 3 mm.5

Ultrasound. Ultrasonographic char-
acteristics include a highly reflective, 
elevated choroidal lesion with a high 
intensity A-spike and marked shadow-
ing. The B-scan may measure the lesion 
to be larger than it seemed on fundus-
copic exam.1

FAF. FAF can be used to document 
the extent of damage to the RPE. Deos-
sified areas will initially be hyperauto-
fluorescent, as the RPE is stressed and 
accumulates lipofuscin in the pigment 
epithelial cells. These areas will then 
become hypoautofluorescent as RPE 
atrophy takes place. Hypoautofluores-
cence in the fovea is associated with 
subnormal VA.4 

FA. FA shows early patchy hyperfluo-
rescence and late diffuse staining and is 
useful for detecting damage to the RPE 
and formation of a CNVM. 

ICGA. Indocyanine green angiog-
raphy (ICGA) shows early hypoflu-
orescence and late diffuse multifocal 
fluorescence.1

OCT. On OCT, choroidal osteomas 
appear as a sponge- or lattice-like multi-
layered bony lamellar structure that is 
transparent to infrared light and thus 
has minimal optic shadowing. The tu-
mor surface has been described as flat, 
dome-shaped, or undulating and can 
be hypo- or hyperreflective. Shields et 
al. have described findings such as hori-
zontal lamellar lines and other findings 
on enhanced-depth imaging OCT that 
may correspond to bony structures 
such as Haversian canals, Volkmann 
canals, cement lines, and vascular chan-
nels.4 A hyperreflective layer over the 
RPE on OCT should raise suspicion for 
development of a CNVM.1 Subretinal 
fluid may be indicative of RPE dysfunc-
tion or CNVM. OCT angiography may 
allow better visualization of CNVM 
than FA or ICGA due to blocking from 
the tumor. OCT angiography can also 
be helpful in demonstrating regression 
of CNVM.4

Radiologic imaging such as com- 
puted tomography demonstrates a 
white bone-like lesion in the outer 

border of the globe. T1-weighted gad-
olinium-enhanced magnetic resonance 
imaging demonstrates a high-intensity 
signal, while T2 weighting shows low 
intensity.1

Treatment Options
The treatment goal for choroidal oste-
omas is early detection and treatment 
of associated CNVM to preserve the 
patient’s vision. Asymptomatic and 
peripheral cases should be monitored. 
Spontaneous resolution of subretinal 
fluid is possible. 
 Intravitreal anti-VEGF therapy as 
a standalone therapy can be used for 
subfoveal lesions with CNVM and 
exudation, while a combination of 
intravitreal anti-VEGF and photo-
dynamic therapy should be considered 
for extrafoveal lesions. In areas of well- 
demarcated pigment epithelial leaks on 
FA, some authors have described success 
using light treatment with focal argon 
laser. However, laser therapy must be 
used with caution, as it may induce the 
harmful deossification process as well 

as the atrophy of outer retinal layers, 
including photoreceptors.6 There are no 
proven surgical treatments.  

Ultimately, the prognosis for visual 
acuity depends on the lesion’s proximity 
to the fovea and degree of deossification. 
Deossified osteomas, particularly those 
that are subfoveal, have worse visual 
outcomes.4 The overall likelihood of 
20/200 vision or worse has been report-
ed to be as high as 58%.3

Our Patient
We met with Ms. Pearl to discuss the 
etiology of her CNVM formation. We 
explained the new diagnosis of cho-
roidal osteoma, along with her poor 
prognosis. The decision was made to 
extend the time between appointments 
and change the treatment schedule to 
treat as needed.

*Patient name is fictitious.
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ULTRASOUND B-SCAN OF THE RIGHT 
EYE. B-scan ultrasound of the central 
macula shows hyperreflectivity at the 
level of the choroid with posterior 
acoustic shadowing (asterisk).

LEARN MORE WHEN YOU REVISIT AAO 2021
At AAO 2021, Nan Zhou, MD, presented the ePoster, “Clinical Features, 
Factors of Tumor Growth, Appearance of Tumor Vascular by SS-OCTA and 
Outcomes of Intravitreal Injection of Anti-VEGF Therapy in Patients With 
Choroidal Osteoma.”   
 Listen to Dr. Zhao’s 6-minute presentation. If you are registered for AAO 
2021, you can hear Dr. Zhou’s presentation on the virtual meeting platform. 
Go to aao.org/virtual-meeting, log in, click “Posters/Videos,” and then 
search for Original Poster “Po039.” The virtual meeting platform will be 
open until Feb. 14. 
 Not registered for AAO 2021? You can still register at aao.org/annual- 
meeting/registration.
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