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Purpose: To evaluate multimodal imaging findings of solitary idiopathic choroiditis (SIC; also known as
unifocal helioid choroiditis) to clarify its origin, anatomic location, and natural course.

Design: Multicenter retrospective observational case series.
Participants: Sixty-three patients with SIC in 1 eye.
Methods: Demographic and clinical data were collected. Multimodal imaging included color fundus

photography, OCT (including swept-source OCT), OCT angiography (OCTA), fundus autofluorescence, fluores-
cein and indocyanine green angiography, and B-scan ultrasonography.

Main Outcome Measures: Standardized grading of imaging features.
Results: Mean age at presentation was 56 � 15 years (range, 12e83 years). Mean follow-up duration in 39

patients was 39 � 55 months (range, 1 monthe25 years). The lesions measured a mean of 2.4 � 2.1 mm in basal
diameter, were located inferior (64%) or nasal to the optic disc, and appeared yellow (53%). No systemic as-
sociations were found. The lesions all appeared as an elevated subretinal mass, with OCT demonstrating all
lesions to be confined to the sclera, not the choroid. On OCT, the deep lesion margin was visible in 12 eyes with a
mean lesion thickness of 0.6 mm. Overlying choroidal thinning or absence was seen in 95% (mean choroidal
thickness, 28 � 35 mm). Mild subretinal fluid was observed overlying the lesions in 9 patients (14%). Retinal
pigment epithelial disruption and overlying retinal thinning was observed in 56% and 57%, respectively. OCT
angiography was performed in 13 eyes and demonstrated associated choroidal and lesional flow voids. Four
lesions (6%) were identified at the macula, leading to visual loss in 1 patient. One lesion demonstrated growth and
another lesion showed spontaneous resolution.

Conclusions: In this largest series to date, multimodal imaging of SIC demonstrated a scleral location in all
patients. The yellow and white clinical appearance may be related to scleral unmasking resulting from atrophy of
overlying tissues. Additional associated features included documentation of deep margin on swept-source OCT,
trace subretinal fluid in a few patients, and OCTA evidence of lesional flow voids. Because of the scleral location
of this lesion in every patient, a new name, focal scleral nodule, is proposed. Ophthalmology 2020;-:1e11 ª 2020
by the American Academy of Ophthalmology

In 1997, Hong et al1 reported 6 cases of a previously
undescribed clinical entity that they named unifocal
helioid choroiditis because of its sun-like appearance.
These unilateral, unifocal, round, yellow-white lesions were
approximately 1 disc area and located near the optic nerve.
In 2002, Shields et al2 described 60 similar lesions, but
termed the disorder solitary idiopathic choroiditis (SIC),
based on a focal, nonneoplastic choroidal elevated
mass.3e7 Both Hong et al1 and Shields et al2 described
this lesion before the widespread availability of OCT and
attributed the yellow-white lesion to choroidal inflamma-
tion. Shields et al2 observed that this lesion displayed

features similar to choroidal granuloma, but without
systemic evidence of a secondary cause, including
tuberculosis, sarcoidosis, and toxocariasis. Furthermore, in
these 2 series, some patients described symptoms (not
necessarily associated), and a minority exhibited uveitis,
vitritis, or subretinal fluid. Fluorescein angiographic
leakage or staining were evident in some eyes.1,2

With the advent of OCT, a new perspective on SIC was
provided in 2013 when Fung et al8 described the enhanced
depth imaging (EDI) OCT findings of 10 eyes with SIC and
suggested that these lesions could “arise from the sclera,
outer choroid, or both.” In this current large-scale
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retrospective case series based on EDI and swept-source
OCT findings, we provide further insight into these le-
sions, including visual implications, multimodal imaging
findings, and long-term follow-up results. We also provide
imaging validation to rename SIC as focal scleral nodule
(FSN). Herein, we refer to these lesions as SIC throughout
Methods and Results and change the name to FSN in
Discussion.

Methods

Study Participants

This was a multicenter, retrospective observational nonconsecutive
case series that adhered to the tenets of the Declaration of Helsinki.
Institutional review board approval was obtained from Vitreous-
Retina-Macula Consultants (Western Institutional Review Board,
Olympia, WA); Wills Eye Hospital, Philadelphia, Pennsylvania;
University of California Los Angeles (UCLA Institutional Review
Board, Los Angeles, CA), Westmead Hospital, University of
Sydney, Sydney, Australia; and Macquarie University Hospital,
Sydney, Australia. Due to the retrospective nature of this work,
informed consent was not required.

Clinical information and multimodal imaging from patients
with a diagnosis of SIC evaluated between September 2016 and
December 2019 were reviewed. All patients with a diagnosis of
SIC who had at least EDI OCT imaging available and were seen by
any of the authors at the respective centers were included. Because
we routinely perform EDI OCT for SIC, we are not aware of any
patients who were diagnosed with SIC and who were not included
in the study. Demographic and clinical data, including age, race,
gender, presenting symptoms, referring diagnosis, and best-
corrected visual acuity, were collected for all patients. Medical
histories were reviewed for systemic conditions associated with
choroiditis, including history of tuberculosis, syphilis, sarcoidosis,
histoplasmosis, toxoplasmosis, cat-scratch disease, blastomycosis,
or Aspergillus species infection.

Definition of Solitary Idiopathic Choroiditis

Based on the seminal article by Shields et al,2 SIC was defined as a
circular yellow-white subretinal fundus lesion without associated
systemic disease on investigation. Based on multimodal imaging
findings, similar looking fundus lesions in the choroid (amelanotic
nevus, amelanotic melanoma, metastasis, osteoma, granuloma) or
retina (retinoblastoma, astrocytic hamartoma) were excluded. The
characteristic multimodal imaging findings of SIC are shown in
Figure 1.

Clinical Evaluation

All study eyes were evaluated with color fundus photography using
the TRC-50XF (Topcon Medical Systems, Inc., Oakland, NJ),
VISUCAM 500 (Carl Zeiss Meditec AG, Jena, Germany), Spec-
tralis HRAþOCT multicolor (Heidelberg Engineering, Heidelberg,
Germany), or ultra-widefield Optos fundus camera (Optos PLC,
Dunfermine, United Kingdom). Using a standardized grading
protocol, we evaluated lesion color, basal diameter (greatest and
perpendicular linear dimensions), location and distance relative to
the optic nerve head and fovea, and presence or absence of asso-
ciated features, including orange halo or orange pigment, drusen,
surrounding retinal pigment epithelium (RPE) changes, and vitre-
ous inflammation.

Multimodal Imaging

OCT. Spectral-domain OCT was performed with the CIRRUS
5000 HD-OCT (Carl Zeiss Meditec AG) or Spectralis OCT (Hei-
delberg Engineering). The EDI settings were activated to allow
visualization of structures posterior to the RPE. A subset of eyes
(n ¼ 11) also was imaged using swept-source OCT (Triton Plus
DRI-OCT; Topcon Medical Systems, Inc.; or Zeiss Plex Elite 9000
[Carl Zeiss Meditec AG]).

A standardized comprehensive grading of the lesions was per-
formed with OCT. The visibility of the posterior lesion margin was
noted, and the thickness of the lesion was measured if the posterior
margin was visible. We measured the greatest horizontal diameter
of the lesion using the caliper tool and evaluated its configuration,
presence of shadowing below the lesion, reflectivity, presence or
absence of associated drusen, pigment epithelial detachment, sub-
retinal fluid, intraretinal cystoid fluid, or a combination thereof.
Furthermore, we noted the presence or absence of any anatomic
alterations of the neurosensory retinal layers overlying the lesion.
We also evaluated RPE thickness and any associated morphologic
changes. Finally, we analyzed the anatomic configuration of the
choroid overlying the apex of the lesion and recorded the choroidal
thickness using the caliper tool at the thinnest point.

OCT Angiography. When available, a subset of patients
(n ¼ 13) underwent OCTA imaging (Zeiss AngioPlex [Carl Zeiss
Meditec AG] or Plex Elite 9000). Slabs were reconstructed to the
level of the inner choroid, and OCTA flow evaluation of the
choroid and the lesion were evaluated qualitatively.

Fundus Autofluorescence Imaging. Fundus autofluorescence
images were acquired from all eyes using blue or green excitation
light on flash-based fundus camera or confocal scanning laser
ophthalmoscope systems based on availability at each center.
Fundus autofluorescence images were graded for the presence or
absence of hypoautofluorescent, hyperautofluorescent, or stippled
autofluorescent features of the lesion and its surrounding margin.

Ultrasonography. In 45 patients, B-scan ultrasonography was
performed to assess the echogenicity and thickness of the lesion.
The presence of calcification, extraocular extension, and choroidal
excavation was also noted.

Fluorescein and Indocyanine Green Angiography. Fluorescein
angiography was performed in 16 patients, and 10 of these patients
also underwent indocyanine green angiography. The presence of
early and late hyperfluorescence and hypofluorescence of the le-
sions was recorded.

Statistical Analysis

The mean, median, and standard deviation of the evaluated vari-
ables was reported using descriptive and frequency statistics.
Because of the descriptive nature of the work, no statistical testing
was performed.

Results

Patient Disposition and Demographic Data

A total of 63 eyes from 63 patients with a diagnosis of SIC were
included in the study. Follow-up data were available for 39 eyes
(62%). The mean � standard deviation follow-up duration was
39 � 55 months (range, 1 monthe25 years). Demographic char-
acteristics are summarized in Table 1. The mean age at presentation
was 56 � 15 years (range, 12e83 years), and 59% of the
participants were female. The median presenting best-corrected
visual acuity was 20/20 (range, 20/13e20/150). The referral di-
agnoses are presented in Table 2. Most patients (45%) were
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Figure 1. Multimodal imaging characteristics of solitary idiopathic choroiditis, including color fundus photography, fundus autofluorescence, and OCT. The lesions
typically appear (A) yellow-white, (B) yellow, or rarely, (C) orange (arrowheads).A,B,D, Anorange halo is seen. Fundus autofluorescence imaging often demonstrates
(A,B,D, E) hyperautofluorescence, which (D) may be speckled in case of retinal pigment epithelium disturbance.A, Enhanced depth imaging or swept-source OCT
demonstrates an intrascleral, smooth,dome-shaped lesion indenting thechoroid thatmaybeassociatedwithacomplete lossof choroidal vasculature in that area.Rarely, a
focal scleral nodulemay exhibit subretinal fluid (arrow). B-scan ultrasonographymay demonstrate (F) hypoechogenicity (patient A) or (G) hyperechogenicity (patient
B). Most often, the lesion is located (B) inferonasal to the optic disc, but occasionally may be identified (D) at the macula. The patient in (E) is 15 years of age.
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referred for a choroidal or retinal lesion. Only 2 patients (4%) were
referred with the correct diagnosis of SIC.

None of the patients sought treatment because of symptoms;
however, 20 patients (31%) reported mild visual problems such as
floaters and blurry vision in the affected eye (n ¼ 4 and n ¼ 11,
respectively). No patient had a history of, or positive evaluation
results for, tuberculosis, syphilis, sarcoidosis, histoplasmosis,
toxoplasmosis, cat-scratch disease, blastomycosis, or aspergillus.

Clinical Features

The clinical features of SIC lesions are summarized in Table 3. All
lesions showed clearly demarcated borders, and none exhibited
signs of active inflammation, blurry margins, hemorrhage, or
exudation. On average, the lesions measured 1 disc area (mean
basal diameter, 2.4 � 2.1 mm) and typically were yellow (54%),
without associated drusen (98%) or orange pigment (97%). An
orange halo was present in 44% of eyes. Example images of the
halo are provided in Figure 1. Thirty-three percent of lesions dis-
played overlying or surrounding RPE changes, including hypo-
pigmentation (n ¼ 18) and hyperpigmentation (n ¼ 3). The lesions
typically were found in the peripapillary area, inferonasal to the
disc, with a mean distance of 2.4 mm (median, 2.2 mm; range,
0e6.8 mm) from the optic nerve. All lesions showed a

postequatorial location, and most lesions (64%) were located in the
inferior hemisphere. Only 4 lesions (7%) were identified at the
macula, and the mean distance to the fovea was 4.4 mm (median,
4.2 mm; range, 0.5e11.9 mm). None of the eyes showed signs of
vitritis. The spectrum of these findings is illustrated in Figure 1.

Features on Multimodal Imaging

Multimodal imaging characteristics of the lesions are summarized in
Table 4. OCT was performed in all patients. On OCT, all lesions were
confined to the sclera,without any choroidal involvement.Most lesions
(n ¼ 46 [73%]) were dome-shaped, whereas a nodular configuration
with a smooth posterior lesionmargin was seen in 12 eyes (19%) and a
volcanic configuration was noted in the remaining 5 eyes (8%). Swept-
sourceOCT (n¼ 11) illustrated a round intrascleral posteriormargin of
the lesions in all eyes (Fig 2). Themean greatest horizontal diameter of
lesions was 2.6� 0.9 mm. In eyes with a visible posterior margin, the
mean lesion thicknesswas 583� 98 mm.Moderate internal reflectivity
was observed in 37 eyes (59%), whereas 12 eyes (19%) showed high
internal reflectivity and 14 eyes (22%) showed low internal
reflectivity. Shadowing of the OCT signal as a result of the lesion
was observed in 17 eyes (27%). The internal reflectivity of the
lesions and the presence of shadowing did not correlatewith each other.

The choroidal layer above the SIC lesions was absent or thinned
in 60 eyes (95%), with a mean choroidal thickness of 28 � 35 mm
(median, 12 mm; range, 0e122 mm). Associated subretinal fluid
was identified in 9 eyes (14%), cystoid intraretinal fluid was
identified in 5 eyes (8%), and pigment epithelial detachment was
identified in 9 eyes (14%). None of the eyes showed drusen on
OCT overlying the lesions. An irregularly configured RPE was
observed in 56% of eyes. The RPE thickness was found to be
normal in 60% of eyes, thinned or absent in 26% of eyes, and
thickened in 14% of eyes, respectively.

Anatomic retinal abnormalities predominantly involved the
outer retina. An absent or thinned ellipsoid band was observed in
57%, and the external limiting membrane was absent or thinned in

Table 1. Focal Scleral Nodule in 63 Eyes of 63 Patients:
Demographic Findings

Demographic Characteristic Data

Age at diagnosis (yrs)
Mean 56
Standard deviation �15
Median 57
Range 12e83

Gender, no. (%)
Male 26 (41)
Female 37 (59)

Race, no. (%)
White 54 (89)
Asian 3 (5)
Black 2 (3)

Best-corrected visual acuity at presentation
Mean 20/25
Median 20/20
Range 20/13e20/150

Table 2. Focal Scleral Nodule in 63 Eyes of 63 Patients: Referral
Diagnosis

Referral Diagnosis No. of Patients (%)

Choroid nevus, amelanotic 5 (8)
Choroid melanoma 5 (8)
Sclerochoroidal calcification 4 (6)
Choroid osteoma 4 (6)
Choroid granuloma 3 (5)
Choroid metastasis 2 (3)
Solitary idiopathic choroiditis 2 (3)
Choroiditis, unspecified 1 (2)
Choroid lymphoma 1 (2)
Choroid scar 1 (2)
Choroid freckle 1 (2)
Choroid or retina lesion, unspecified 28 (44)
No diagnosis 5 (8)

Table 3. Focal Scleral Nodule in 63 Eyes of 63 Patients: Clinical
Findings

Clinical Findings Patients

Color, no. (%)
Yellow 32 (53)
Yellow-white 26 (43)
Orange 2 (3)
Orange halo 27 (45)

Drusen, no. (%) 1 (2)
Orange pigment, no. (%) 2 (3)
Retinal pigment epithelium changes, no. (%)
Atrophy 17(28)
Pigmentation 3 (5)
None 40 (67)

Location relative to optic nerve, no. (%)
Inferior 13 (21)
Superior 6 (10)
Inferonasal 15 (24)
Inferotemporal 12 (19)
Superonasal 7 (11)
Superotemporal 10 (16)

Postequatorial location, no. (%) 63 (100)
Distance to optic nerve (mm), median (range) 2.4 (0e6.8)
Distance to fovea (mm), median (range) 4.2 (0.1e12.0)
Maximal linear basal diameter (mm)
Mean 2.4
Median (range) 2.0 (1.0e6.3)
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25% of eyes. An absent or thinned outer nuclear layer was
demonstrated in 45% of eyes, and an absent or thinned outer
plexiform layer was demonstrated in 15% of eyes. A thinned inner
nuclear layer was found in 2 eyes (3%). The inner plexiform layer,
ganglion cell layer, retinal nerve fiber layer, and internal limiting
membrane were intact in all eyes.

OCT angiography was performed in 13 eyes, and in all of these
eyes, the choriocapillaris slab demonstrated clear choroidal flow
voids overlying the SIC lesions. The lesions themselves were
noted to be avascular. Typical OCTA findings are illustrated in
Figure 3.

Fundus autofluorescence was performed in all eyes. On fundus
autofluorescence imaging, most lesions (n ¼ 46 [73%]) showed
hyperautofluorescence as well as normal autofluorescence of the
lesion margin (n ¼ 43 [69%]). Seven lesions (11%) each were
hypoautofluorescent or showed stippled autofluorescence changes,
respectively. The lesion margin was hypoautofluorescent in 6 eyes
(10%) and hyperautofluorescent or stippled in 11 eyes (18%) and 2
eyes (3%), respectively.

B-scan ultrasonography (n ¼ 45) illustrated a mean lesion
thickness of 1.6 � 0.6 mm and high echogenicity in 32 eyes (71%),
whereas 13 lesions (29%) displayed low echogenicity. None of the
lesions showed echographic signs of calcification (dense shadow-
ing), extraocular extension, or choroidal excavation.

In the 16 patients who underwent fluorescein angiography, the
SIC lesion exhibited early hyperfluorescence in 11 eyes and late
hyperfluorescence (staining) in 14 eyes. One eye showed early and
late hypofluorescence. Additionally, 10 eyes were evaluated with
indocyanine green angiography, which demonstrated early and late
hypofluorescence in all eyes.

Subfoveal Lesion

In 1 patient, an SIC lesion was located underneath the fovea with a
symptomatic reduction in best-corrected visual acuity to 20/80. A
scleral lesion was associated with overlying choroidal thinning,
RPE and outer retinal atrophy, and a sliver of subretinal fluid.

Table 4. Focal Scleral Nodule in 63 Eyes of 63 Patients: Multimodal Imaging Findings

Imaging Method Features Results

OCT
Mean horizontal length (mm) 2.6 � 0.9
Mean thickness (mm; n ¼ 12) 583 � 98

Configuration, no. (%)
Dome 46 (73)
Nodule 12 (19)
Volcanic 5 (8)

Neurosensory layers status, no. (%) Normal Absent Thinning Thickening
Internal limiting membrane 63 (100) 0 (0) 0 (0) 0 (0)
Nerve fiber layer 63 (100) 0 (0) 0 (0) 0 (0)
Ganglion cell layer 63 (100) 0 (0) 0 (0) 0 (0)
Inner plexiform layer 63 (100) 0 (0) 0 (0) 0 (0)
Inner nuclear layer 60 (95) 0 (0) 2 (3) 1 (2)
Outer plexiform layer 53 (84) 3 (5) 6 (10) 1 (2)
Outer nuclear layer 34 (54) 5 (8) 23 (37) 1 (2)
External limiting membrane 47 (75) 11 (17) 5 (8) 0 (0)
Ellipsoid layer 26 (41) 17 (27) 19 (30) 1 (2)

Retinal pigment epithelium, no. (%) Regular Irregular
Regularity 28 (44) 35 (56)

Normal Absent Thinning Thickening
Thickness 38 (60) 1 (2) 15 (24) 9 (14)

Choroid above the lesion Normal Absent Thinning Thickening
Qualitative thickness, no. (%) 3 (5) 24 (38) 36 (57) 0 (0)
Thickness (mm) Mean, 28 � 35; range, 0e122; median, 12

Fundus autofluorescence, no. (%) Normal Hyperautofluorescent Hypoautofluorescent Stippled
Mass 3 (5) 45 (73) 7 (11) 7 (11)
Halo 43 (69) 11 (18) 6 (10) 2 (3)

Near infrared reflectance, no. (%) Isoreflective Bright Dark
Mass 10 (22) 32 (70) 4 (9)
Halo 41 (79) 0 (0) 11 (21)

B-scan ultrasonography
Echogenicity, no. (%) Solid, 32 (71) Hollow, 13 (29)
Thickness (mm), mean�SD 1.6 � 0.6

Fluorescein angiography, no. (%) Hypofluorescence Hyperfluorescence Normal fluorescence
Early 4 (25) 11 (69) 1 (6)
Late 1 (6) 14 (88) 1 (6)

Indocyanine green angiography, no. (%) Hypofluorescence Hyperfluorescence Normal Fluorescence
Early 10 (100) 0 (0) 0 (0)
Late 10 (100) 0 (0) 0 (0)

SD ¼ standard deviation.
Data are no. (%) unless otherwise indicated.
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Figure 2. Swept-source OCT imaging in 4 patients with solitary idiopathic choroiditis. (A and B) Color fundus photograph and OCT section corresponding
to the green arrow; (C-E) OCT sections of further example patients. Swept-source imaging offers visualization of the posterior lesion margin and the lesion
shape and content. In all eyes that were imaged with swept-source OCT (n ¼ 11), the lesions showed a homogeneous, hyperreflective content, round shape,
and visible posterior margin located in the sclera.

Figure 3. OCT angiography (OCTA) findings in solitary idiopathic choroiditis. When analyzing the choriocapillaris region overlying the lesion, choroidal
flow voids were demonstrated in all patients (n ¼ 14). The lesions themselves appeared avascular.
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Progressive retinal atrophy and intraretinal cystoid fluid over 3
years of follow-up led to further deterioration of vision to 20/125.
This patient is presented in detail in Figure 4.

Evolution of Lesions over Time

Follow-up data were available in 39 patients (mean, 39 � 55
months; range, 1 monthe25 years). Only 1 lesion showed pro-
gression in size and appearance during follow-up. In that lesion,
review of OCT images acquired 5 years before the diagnosis of
SIC revealed a spindle-shaped, hyperreflective lesion in the sclera
(Fig 5). We also observed spontaneous regression of an SIC lesion
in 1 eye (Fig 5).

Discussion

The original reports of SIC and unifocal helioid choroiditis
in the era before OCT considered these unusual lesions as
idiopathic focal choroidal inflammation.1,2 Later, in an EDI
OCT analysis, Fung et al8 provided evidence that these
lesions could be located in the sclera and not the choroid.
Our current study corroborates and expands on this
finding, showing confinement of all of the lesions to the
sclera in this large series.

Solitary idiopathic choroiditis and unifocal helioid cho-
roiditis therefore may be more appropriately referred to as a
focal scleral nodule. Although all our patients showed uni-
focal disease, the term focal allows for the future possibility
of multifocality, which is not possible with the term solitary.
Moreover, all lesions were located in the sclera without any
choroidal involvement. Thus, it is necessary to change the
name SIC because the term choroiditis represents a funda-
mental misnomer. The greater depth penetration of swept-
source OCT provided the capability to evaluate the poste-
rior margin of these lesions, which displayed a nodular
shape.

Consistent with previous publications, these lesions
typically were stable, solitary, yellow-white, subretinal,
hyperautofluorescent lesions, measuring approximately 1
disc diameter and located around the optic nerve. An orange
halo, which may correspond to areas where the nodule
causes partial choroidal thinning,8 was seen in a significant
proportion of patients (44%). Focal scleral nodules lacked
the defining features of choroiditis, including choroidal
thickening or change in choroidal reflectivity, leakage on
angiography, indocyanine green angiography findings
typical for granulomatous choroidopathies, vitritis, or any
association with a systemic infectious or inflammatory

Figure 4. Solitary idiopathic choroiditis (SIC) lesion at the fovea. Top and middle rows: This 53-year-old man demonstrated reduced visual acuity of 20/80.
A yellow lesion measuring 2.3 � 2.3 mm with pigmentary mottling showing hyperautofluorescence was present at the macula. Enhanced depth imaging
OCT demonstrated a typical intrascleral, dome-shaped lesion with loss of overlying choroidal vasculature and retinal pigment epithelium irregularity. This
eye also showed a cleft of subretinal fluid with subtle accumulation of pseudovitelliform material. Fundus fluorescein angiography demonstrated late-phase
staining, but on indocyanine green angiography, the lesion remained hypofluorescent. B-scan ultrasonography demonstrated a hyperechogenic lesion
without extraocular extension or shadowing that suggests calcification. Bottom row: After 3 years of follow-up, the SIC lesion remained stable in dimensions,
although progressive retinal pigment epithelial atrophy and degenerative cystoid intraretinal fluid had developed. Visual acuity had deteriorated to 20/125.
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disturbance. However, pronounced choroidal rarefication on
OCT was a frequent finding, with overlying choroidal
thinning present in 95% of our patients. Although it is
possible that FSN could originate from an inflammatory
cause within the sclera, when they become clinically
identifiable, such lesions do not seem to be associated
with any active inflammatory process. Also, no patients
showed inflammation during extended follow-up.

Access to more advanced multimodal imaging methods
has provided the opportunity to make novel insights into this
condition. The capabilities of OCT to image deep retinal,
choroidal, and scleral structures has offered improved
visualization of ocular tumors in general, and FSN in
particular.9,10 In our study, the first new finding was the
nodularity of lesions (Fig 2), which was illustrated
because of the greater depth penetration of swept-source

OCT, not previously noted even with EDI OCT.11

Although swept-source OCT was available only in 11 pa-
tients, in all of these, a round, intrascleral posterior margin
was visible. A change in OCT reflectivity of the FSNs
compared with the surrounding sclera suggested that either
the lesions may have a different density to normal scleral
collagen or that the configuration of collagen cross-linking
in these lesions may be abnormal. Focal scleral nodules
are not just protrusions of excess sclera, but rather abnormal
spherical lesions.

The second novel finding illustrated with OCT was the
identification of small slivers of associated subretinal fluid,
even when not visible clinically (Fig 1A). In our cohort, this
was detected in 9 patients (14%). In addition, 5 patients (8%)
showed intraretinal cystoid fluid (Fig 4). In all patients, the
fluid was associated with RPE changes and abnormally thin

Figure 5. Changes in solitary idiopathic choroiditis (SIC) lesions over time. A, One patient in our series demonstrated a small intrascleral lesion with a
hyperreflective center and hyporeflective mantle. B, Five years later, a hyporeflective domed-shaped scleral protrusion on OCT consistent with SIC had
developed (bottom rowand pseudocolor photograph).D, Another patient experienced spontaneous regression of SIC.The first examination in 2015 showed the
typical nodular configuration of the lesion in the sclera, with a visible posterior margin on swept-source OCT imaging and diffuse hyperreflectivity. Two years
later, the lesion became hyporeflective, perhaps as a result of internal liquefaction. One year later, the hyporeflective lesion had regressed further, and focal
choroidal excavationwas noted. The near infrared imagesC, show changes in the reflectance of the lesionwith topographic collection of hyporeflectivematerial
at the bottom of the lesion and formation of a pseudohypopyon-like appearance at the latest follow-up.
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or absent choroid at the apex of the scleral lesion. We
hypothesize that choroidal dysfunction with associated loss
of RPE viability causes the accumulation of fluid under the
neurosensory retina because of decreased RPE pumping
capability, similar to the occurrence of degenerative fluid in
age-related macular degeneration,12,13 overlying choroidal
osteomas,14 and dome-shaped macula.15

Our results in a limited subset of 13 eyes undergoing
OCTA indicated sharply delineated areas of choroidal flow
void directly overlying the FSN lesions (Fig 3), without
abnormalities in the retinal circulation. This finding
supports the hypothesis that retinal and RPE alterations
are a secondary phenomenon caused by choroidal
nonperfusion. Despite this clear association between FSN
and choroidal circulatory abnormalities, this study cannot
elucidate whether FSN causes the choroidal changes, or
vice versa. An additional finding on OCTA was that the
lesions displayed internal avascularity.

Consistent with previous studies, most FSN lesions
showed hyperautofluorescence despite attenuation of the
overlying RPE. Fung et al8 previously suggested that the
hyperautofluorescent property of these lesions is likely the
result of fluorescence of scleral collagen, which supports
our contention of the scleral location. Some degree of
hyperautofluorescence could also relate to a central serous
chorioretinopathy-like effect in which reduced photopig-
ment in the outer retina resulting from photoreceptor loss or
dysfunction creates a relative window defect enhancing
visualization of RPE and collagen autofluorescence.

An additional new finding of FSN identified in this study
was that in certain circumstances, vision can be affected
directly. This is despite FSN lesions typically being benign.
Four patients in our cohort (6%) showed an FSN lesion in
the macular region, including 1 patient with a subfoveal
lesion (Fig 4). In this eye, OCT demonstrated typical
features of FSN, including scleral involvement, an absent
choroidal layer overlying the apex of the lesion, and
degenerative RPE changes. Associated subretinal fluid and
accumulation of pseudovitelliform material within the
subretinal cleft also were noted, with later development of
degenerative intraretinal cystoid fluid. Visual acuity was
reduced.

Finally, this study showed that FSN lesions can change
with long-term follow-up, although the vast majority remain
stable over many years. We reported 2 patients in whom the
lesions evolved over time. The first demonstrated growth
with OCT evaluation over 5 years from a smaller focal
scleral hyperreflective lesion (Fig 5A). The second (Fig 5B)
regressed leading to focal choroidal excavation, with a
change in near infrared reflectivity and formation of a
pseudohypopyon-like hyporeflective level suggestive of
liquefaction of the internal contents.

The pathogenesis of FSN remains unclear. The fact that
FSN typically appears very uniform in size, shape, color, and
posterior location around the optic nerve even in very young
patients (as young as 12 years old in our study and as young as
3 years old in the Shields et al2 study) has raised the possibility
that this is a congenital condition. However, unless a lesion is

identified at birth or develops de novo, it is impossible to be
certain whether they are congenital or acquired.

In the seminal case series of 60 patients described by
Shields et al,2 SIC was divided into inactive and active
lesions, the latter representing a minority (n ¼ 20 [33%])
of patients. Active lesions were characterized by subretinal
or intraretinal fluid, retinal vascular dilatation, focal retinal
hemorrhages, and hard exudate. In the original article
reporting 6 patients by Hong et al,1 3 demonstrated
similar findings consistent with active lesions. Both of
these articles were undertaken before the widespread
clinical availability of OCT. In our series, we did not
identify any active lesions, and we did not consider the
observed slivers of fluid an activity sign, but rather a sign
of degeneration. Although it remains possible that such
seemingly active lesions still exist, it is far more likely
that these lesions in fact were inflammatory choroidal
granulomas in which no systemic association existed or
that systemic evaluation results were falsely negative.
Without OCT, it is impossible to know whether these
lesions truly were scleral, and thus the same condition we
now know as FSN. We do not believe that routine
systemic workup for choroiditis is required after OCT
diagnosis of FSN. It has been suggested that FSN may be
associated with Coxsackie virus16 or Bartonella
infection,17 but these case reports describe either a
choroidal lesion16 or one with negative serologic results.17

In our large case series, systemic workup results
universally were negative.

Traditionally, the differential diagnosis for FSN has
included a range of amelanotic choroidal tumors, including
nevus,melanoma,metastasis, granuloma, and osteoma.Nearly
all of these lesions can be excluded based on OCT analysis
alone, which demonstrates choroidal, rather than scleral,
involvement. In addition, although FSN typically is hyper-
autofluorescent because of scleral autofluorescence trans-
mitting through damaged RPE and choroid,8 choroidal nevi
and melanomas often lack intrinsic autofluorescence.18,19

One condition that most closely resembles FSN is scle-
rochoroidal calcification (SC).20 In this disease, OCT
imaging has shown that these lesions primarily are scleral
as well, such that SC may be better named scleral
calcification.21 Thinning of the choroid overlying the areas
of scleral thickening also is seen. However, a few features
can help to differentiate FSN from SC. Whereas FSN
tends to be posterior and around the optic nerve, SC
usually is more peripheral, anterior to the temporal
vascular arcades at the insertion of the superior and
inferior oblique muscles. On color fundus photography,
the SC lesions are white, placoid, and irregular.
Hasanreisoglu et al22 described the scleral involvement on
OCT as irregular rather than smooth, with a “rocky” or
“rolling” appearance. On B-scan ultrasonography, more
shadowing of the lesion results because of calcification.
Finally, SC can be associated with systemic conditions
linked to a disturbance in calciumephosphorus meta-
bolism.23,24 Another entity associated with scleral
protrusion and choroidal thinning is focal inferotemporal
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scleral bulge, a nonpathologic finding likely associated with
the insertion of the inferior oblique muscle.25

Limitations of this study included the retrospective
design, the lack of a uniform imaging protocol, and the
heterogeneity of imaging systems. Ultrasonographic
assessment was performed on B-scans, which generally has
lower reliability in measuring thickness and echogenicity
than A-scan imaging. However, it is challenging to image
such small lesions accurately using formal A-scan ultraso-
nography, and EDI OCT may be a better tool to assess
thickness in small tumors.26 The proposal for nomenclature
change was based on advances in multimodal imaging and
clinical analysis without histopathologic validation.
Additional limitations included the relatively low number
of patients who underwent swept-source OCT and OCTA
imaging. However, FSN is an uncommon, potentially
underdiagnosed condition, and advanced instrumentation to
evaluate these lesions has been especially lacking with prior
studies. Using a collaborative effort across several referral
practices, we were able to amass a relatively large dataset of
FSN eyes that were imaged with a broad spectrum of
advanced retinal imaging systems.

In conclusion, we propose that the terms unifocal helioid
choroiditis and solitary idiopathic choroiditis be renamed
focal scleral nodule because of the scleral location of these
lesions. Novel insights by multimodal imaging include
nodularity with visualization of the posterior margin on
swept-source OCT, small amounts of subretinal and intra-
retinal cystoid fluid in some lesions, choroidal and lesional
flow voids on OCTA, the possibility of direct visual
impairment with subfoveal lesions, and evolution of intra-
lesional changes over time.
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