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Abstract
Purpose: Choroidal nevus can cause overlying chronic reti-
nal pigment epithelium (RPE) degenerative features, but 
frank retinal invasion is exquisitely rare. Procedures: This is a 
retrospective review of 8 cases of choroidal nevus with reti-
nal invasion with evaluation of clinical and imaging features. 
Results: At the time of diagnosis of choroidal nevus with ret-
inal invasion, mean patient age was 65 years. Mean tumor 
basal diameter was 7 mm, and mean thickness was 2.3 mm. 
Retinal invasion was ophthalmoscopically visible in all eyes. 
Related features included drusen (n = 4/8) and RPE fibrous 
metaplasia (n = 2/8). Overlying lipofuscin, subretinal fluid, 
RPE detachment, and retinal edema were absent. On B-scan 
ultrasonography, the lesion was dome-shaped (n = 7/7) and 
echo-dense (n = 6/7). Optical coherence tomography dem-
onstrated outer retinal invasion (n = 8/8) with additional in-
ner retinal invasion (n = 3/8). The tissue was hypoautofluo-
rescent at the site of invasion (n = 6/7). Over a mean follow-
up of 40 months, tumor enlargement was detected in 2 eyes 
and managed with observation (< 1 mm enlargement) or 
plaque radiotherapy (5 mm enlargement). Nevus hypoauto-

fluorescence was correlated with nevus stability (p = 0.035). 
Conclusion: Retinal invasion of the choroidal nevus is rare. 
In this series of 8 cases, only 1 demonstrated transformation 
to melanoma over a mean interval of 40 months. Long-term 
monitoring of such lesions is warranted.

© 2019 S. Karger AG, Basel

Introduction

Choroidal nevus is a fairly common intraocular tumor, 
found predominantly in Caucasians, with a prevalence of 
4.7% in the US adult population and 6.5% in the Austra-
lian population [1, 2]. Qiu and Shields [1] provided a 
cross-sectional analysis of the prevalence of choroidal ne-
vus using the National Health and Nutrition Examination 
Survey and found a prevalence of 5.6% in whites, 2.7% in 
Hispanics, and 0.6% in blacks. This same study docu-
mented nevus prevalence to increase with age, as the prev-
alence was 4.7% in subjects aged 40–49 years, 3.1% in 
those 50–59 years, 5.4% in those 60–69 years, 6.6% in 
those 70–79 years, and 7.5% in those > 80 years [1].

Choroidal nevus is typically less than 2 or 3 mm in 
thickness and always located deep to the retinal pigment 
epithelium (RPE) [3]. Rupture of Bruch membrane/RPE 
complex with mushroom-shaped tumor growth is a fea-
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ture of choroidal melanoma but not nevus [3]. Based on 
clinical features in 3,422 cases of choroidal nevus, com-
mon related findings included RPE/Bruch membrane 
disturbance with overlying drusen (53%), RPE atrophy 
(11%), RPE fibrous metaplasia (8%), and RPE detach-
ment (1%), but no case of obvious Bruch membrane/RPE 
rupture [3]. In that analysis, however, choroidal nevus 
with intraretinal invasion was documented in < 1% of pa-
tients (6 cases) [3]. A PubMed review of terms including 
“choroid,” “nevus,” “retina,” and “invasion” yielded 0 
publications on this topic.

There has been no previous publication specifically on 
retinal invasion by choroidal nevus. Retinal invasion has 
been described with choroidal melanoma and represents 
a particularly aggressive form of malignancy [4, 5]. Mil-
man et al. [4] described histopathologic features of 4 eyes 
with retinoinvasive choroidal melanoma, all of which had 
been previously irradiated. They calculated that 1.4% of 
irradiated choroidal melanomas demonstrate retinoinva-
sive features [4]. In this analysis, we specifically focused 
on the clinical features, multimodal imaging, and out-
comes of retinal invasion of choroidal nevus. 

Methods

A computerized search for the keywords “choroid nevus” and 
“retina invasion” from the Ocular Oncology Service, Wills Eye 
Hospital, Philadelphia, PA, USA, between November 1, 1975, and 
March 31, 2017, was conducted. Identified charts were retrospec-
tively reviewed. Institutional review board approval was obtained 
from Wills Eye Hospital.

The charts were reviewed for demographic, clinical, and imag-
ing features at diagnosis, and follow-up outcomes were assessed. 
The patient demographic data included age at time of diagnosis, 
sex, and race. Clinical data in the affected eye included Snellen best 
corrected visual acuity, lens status, and tumor features, including 
quadrantic localization of tumor epicenter, degree of pigmenta-
tion (amelanotic/melanotic), basal diameter (mm), thickness 
(mm), and related overlying features, such as drusen, orange pig-
ment, RPE alterations (hyperplasia, atrophy, and fibrous metapla-
sia), subretinal fluid (SRF), and subretinal hemorrhage.

B-scan ultrasonography data (EyeCubed I3, Ellex Innovative 
Imaging, Sacramento, CA, USA; VuMax HD, Sonomed Escalon, 
New Hyde Park, NY, USA) were used to image each lesion for tu-
mor thickness (mm), configuration (dome-shaped/mushroom/
flat), and density (hollow/solid). Optical coherence tomography 
(OCT) (Heidelberg Spectralis, Heidelberg Engineering Inc., Vista, 
CA, USA; Avanti, Optovue, Inc., Fremont, CA, USA; Cirrus HD-
OCT, Carl Zeiss Meditec, Inc., Dublin, CA, USA; and Stratus OCT, 
Carl Zeiss Meditec, Inc.) was used to study the presence of drusen, 
SRF, overlying RPE alterations, retinal edema, and features of ret-
inal invasion. Autofluorescence imaging (Topcon TRC-50DX Ret-
inal Camera, Topcon America, Paramus, NJ, USA; excitation light 
bandwidth 535–585 nm and barrier filter bandwidth 605–715 nm) 

included presence of hypo-, iso-, or hyperautofluorescence overly-
ing the nevus.

Fluorescein angiography data (Topcon TRC-50DX Retinal 
Camera) were used to evaluate the status of the overlying RPE. 
OCT-angiography (Cirrus OCT, Carl Zeiss Meditec, Inc.) was per-
formed to study overlying tissue for vasculature characteristics at 
the nevus site.

Clinical follow-up data included visual acuity, tumor growth, 
development of new SRF and orange pigment, vitreous seeds, and 
malignant transformation into melanoma. 

Statistical Analysis
All data were tabulated using Microsoft Excel 2011. Unpaired 

Student’s t test was used for evaluation of differences in continuous 
data and Fisher’s exact test for categorical data. All statistics were 
calculated using SPSS, version 17.0 (SPSS Inc., Chicago, IL, USA), 
and statistical significance was defined as p < 0.05.

Case Reports

Case 1
An asymptomatic 71-year-old male presented with best cor-

rected Snellen visual acuity of 20/25 in the left eye (OS). Anterior 
segment examination was unremarkable. Funduscopic examina-
tion was significant for a pigmented choroidal nevus located in the 
inferior periphery measuring 6.5 mm in the greatest basal diameter 
(Fig.  1a). An area of retinal invasion was clinically evident as a 
deeply pigmented central portion of the nevus. There were associ-
ated drusen. Overlying orange pigment and SRF were absent. OCT 
confirmed the presence of a choroidal mass invading through a 
break in Bruch membrane with inner retinal invasion (Fig. 1f). B-
scan ultrasonography revealed a dome-shaped optically dense le-
sion measuring 2.7 mm in thickness (Fig. 1b). At this time, obser-
vation was elected. 

Case 2
An asymptomatic 68-year-old male presented with best cor-

rected Snellen visual acuity of 20/40 OS. Anterior segment exami-
nation was unremarkable. Funduscopic examination was signifi-
cant for a nonpigmented choroidal nevus located juxtapapillary 
measuring 5.5 mm in the greatest basal diameter (Fig. 2a). An area 
of retinal invasion was clinically evident as a protruding amela-
notic choroidal mass near the central portion of the nevus. Overly-
ing orange pigment and SRF were absent. OCT confirmed the 
presence of a choroidal mass invading through a break in Bruch 
membrane with inner retinal invasion (Fig. 2b). B-scan ultraso-
nography revealed a dome-shaped optically dense lesion measur-
ing 2.6 mm in thickness. At this time, observation was elected. 
Upon follow-up 95 months later, the choroidal nevus remained 
stable without growth or development of malignant features.

Case 3
An asymptomatic 62-year-old male presented with best cor-

rected Snellen visual acuity of 20/20 in the right eye (OD). Ante-
rior segment examination was unremarkable. Funduscopic exam-
ination was significant for a pigmented choroidal nevus located in 
the superonasal periphery measuring 10 mm in the greatest basal 
diameter (Fig. 2c). An area of retinal invasion was clinically evident 
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as a deeply pigmented central portion of the nevus. There were as-
sociated fibrous metaplasia and drusen. Overlying orange pigment 
and SRF were absent.

OCT confirmed the presence of a choroidal mass invading 
through a break in Bruch membrane with inner retinal invasion 
(Fig. 2d). B-scan ultrasonography revealed a dome-shaped opti-
cally dense lesion measuring 2.8 mm in thickness. At this time, 
observation was elected. Despite a limited follow-up period, the 
choroidal nevus remained stable without growth or development 
of malignant features upon follow-up 3 months later.

Case 4
An asymptomatic 62-year-old female presented with best cor-

rected Snellen visual acuity of 20/25 OD. Anterior segment exam-
ination was unremarkable. Funduscopic examination was signifi-
cant for a pigmented choroidal nevus located in the superior pe-
riphery measuring 5 mm in the greatest basal diameter and 1.6 mm 
in thickness (Fig.  2e). An area of retinal invasion was clinically 
evident as a deeply pigmented central portion of the nevus. There 
were associated drusen. Overlying orange pigment and SRF were 
absent. OCT confirmed the presence of a choroidal mass invading 
through a break in Bruch membrane with outer retinal invasion 
(Fig. 2f). At this time, observation was elected. Upon follow-up 30 
months later, the choroidal nevus remained stable without growth 
or development of malignant features. 

Case 5
An asymptomatic 84-year-old female presented with best cor-

rected Snellen visual acuity of 20/25 OS. Anterior segment exami-
nation was unremarkable. Funduscopic examination was signifi-
cant for a pigmented choroidal nevus located in the inferior periph-
ery measuring 9 mm in the greatest basal diameter (Fig. 2g). An 
area of retinal invasion was clinically evident as a deeply pigmented 
central portion of the nevus. There were associated drusen. Overly-
ing orange pigment and SRF were absent. OCT confirmed the pres-
ence of a choroidal mass invading through a break in Bruch mem-
brane with outer retinal invasion (Fig. 2h). B-scan ultrasonography 
revealed a dome-shaped optically dense lesion measuring 2.1 mm 
in thickness. At this time, observation was elected. Upon follow-up 
18 months later, the choroidal nevus remained stable without 
growth or development of malignant features.

Case 6
An asymptomatic 31-year-old male presented with best cor-

rected Snellen visual acuity of 20/30 OS. Anterior segment exami-
nation was unremarkable. Funduscopic examination was signifi-
cant for a pigmented choroidal nevus located in the temporal pe-
riphery measuring 9 mm in the greatest basal diameter (Fig. 2i). 
An area of retinal invasion was clinically evident as a deeply pig-
mented central portion of the nevus. There was associated fibrous 
metaplasia.

a
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Fig. 1. A 71-year-old male with choroidal 
nevus demonstrating retinal invasion. Case 
1: a The pigmented choroidal tumor 
showed marked dark central pigmentation 
within the retina, hiding the retinal vessels 
and surrounded by trace exudation. b B-
scan ultrasonography documented a 
dome-shaped, dense choroidal mass with a 
thickness of 2.7 mm. c Autofluorescence 
depicted central hypoautofluorescence at 
the site of the invasion. Fluorescein angiog-
raphy (d) and optical coherence tomogra-
phy angiography (e) showed central 
blocked perfusion corresponding to the 
area of invasion. f Enhanced depth imag-
ing-optical coherence tomography through 
the nevus showed central invasion of the 
retina. 
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Overlying orange pigment and SRF were absent. OCT con-
firmed the presence of a choroidal mass invading through a break 
in Bruch membrane with outer retinal invasion (Fig. 2j). B-scan 
ultrasonography revealed a dome-shaped optically dense lesion 
measuring 3.3 mm in thickness. At this time, observation was 
elected.

Case 7
An asymptomatic 69-year-old female presented with best cor-

rected Snellen visual acuity of 20/25 OD. Anterior segment exam-
ination was unremarkable. Funduscopic examination was signifi-
cant for a pigmented choroidal nevus located in the temporal pe-
riphery measuring 4 mm in the greatest basal diameter (Fig. 3a). 

An area of retinal invasion was clinically evident as a deeply pig-
mented central portion of the nevus. There was associated fibrous 
metaplasia.

Overlying orange pigment and SRF were absent. OCT con-
firmed the presence of a choroidal mass invading through a break 
in Bruch membrane with outer retinal invasion (Fig. 3c). B-scan 
ultrasonography revealed a dome-shaped optically dense lesion 
measuring 2.2 mm in thickness. At this time, observation was 
elected. Upon follow-up 24 months later, the choroidal lesion 
demonstrated an increase of 5 mm in basal diameter and 0.3 mm 
in thickness with development of overlying orange pigment 
(Fig. 3d). At this time, the lesion was treated for malignant trans-
formation to choroidal melanoma with an Iodine-125 (I-125) ra-

a b c
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Fig. 3. Choroidal nevus with retinal invasion demonstrating trans-
formation to melanoma. Case 7: on presentation, the pigmented 
choroidal lesion showed a central area of increased pigmentation 
obscuring the retinal vessels (a) with outer retinal invasion evident 
on OCT (c). While overlying fibrous metaplasia was present, or-
ange pigment and subretinal fluid were not present. b Autofluo-
rescence showed hypoautofluorescence of the lesion with small 
central areas of hyperautofluorescence. d On follow-up 24 months 

later, the choroidal tumor demonstrated growth in basal dimen-
sion by 5 mm. Subretinal fluid was not present. e Autofluorescence 
showed increased areas of hyperautofluorescence of the lesion rep-
resenting the presence of lipofuscin. These findings were consis-
tent with transformation to melanoma. f Following plaque radio-
therapy, regression of the tumor and subsequent retinal atrophy 
were noted.

Fig. 2. Optical coherence tomography (OCT) of choroidal nevus 
with retinal invasion. Case 2: clinical appearance (a) and OCT (b) 
of a juxtapapillary choroidal nevus with overlying fibrous metapla-
sia of the retinal pigment epithelium (RPE) demonstrating overly-
ing retinal invasion and thinning. These features remained stable 
at 95 months’ follow-up. Case 3: clinical appearance (c) and OCT 
(d) of a superonasal choroidal nevus with overlying patchy fibrous 
metaplasia of the RPE showing dark central invasion, confirmed 
on OCT with extreme retinal thinning and disorganization. De-
spite a limited follow-up period, these findings were stable 3 

months later. Case 4: clinical appearance (e) and OCT (f) of a su-
perior choroidal nevus surrounded by drusen and capped by a 
dark appearance representing invasion with thinning of the RPE 
and retina. These findings were stable at 30 months’ follow-up. 
Case 5: clinical appearance (g) and OCT (h) of an inferior choroi-
dal nevus with overlying fibrous metaplasia of the RPE. These find-
ings were stable at 18 months’ follow-up. Case 6: clinical appear-
ance (i) and OCT (j) of an inferotemporal choroidal nevus with a 
central break of Bruch membrane and retinal invasion surrounded 
by RPE alterations.
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dioactive plaque. Following plaque radiotherapy, regression of the 
tumor was noted. The regressed choroidal melanoma remained 
stable upon the most recent follow-up 22 months after treatment.

Case 8
An asymptomatic 71-year-old female presented with best cor-

rected Snellen visual acuity of 20/20 OS. Anterior segment examina-
tion was unremarkable. Funduscopic examination was significant 
for a pigmented choroidal nevus located in the inferior periphery 
measuring 5 mm in the greatest basal diameter. An area of retinal 
invasion was clinically evident as a deeply pigmented central por-
tion of the nevus. Overlying orange pigment and SRF were absent. 
OCT confirmed the presence of a choroidal mass invading through 
a break in Bruch membrane with outer retinal invasion. B-scan ul-
trasonography revealed a dome-shaped optically dense lesion mea-
suring 1.4 mm in thickness. At this time, observation was elected. 
Upon follow-up 12 months later, the choroidal nevus demonstrated 
minimal growth with an increase of 0.5 mm in thickness. The re-
mainder of the nevus remained stable without evidence of orange 
pigment or SRF. Observation was once again elected, and the lesion 
remained stable without growth or development of malignant fea-
tures upon follow-up 50 months after initial presentation.

Results

There were 8 eyes of 8 patients with retinal invasion from 
choroidal nevus included in this study. The demographic 
features are summarized in Table 1. The mean age at diag-
nosis was 65 years (median 69 years, range 31–84 years). 

The clinical features are listed in Table 2. The visual 
acuity was 20/40 or better in all cases (8/8). The retinal 
invasion was clinically evident in all 8 patients (Fig. 1a, 2a, 
c, e, g, i). The mean distance from the tumor to the optic 
disc was 5 mm (median 6 mm, range 0–9 mm), and to the 
foveola, it was 5 mm (median 4 mm, range 3–11 mm). 
The mean largest basal diameter was 7 mm (median  
6 mm, range 4–10 mm), and the mean thickness was  

2.3 mm (median 2.4 mm, range 1.4–3.3 mm). Orange pig-
ment and SRF were not present in any case. 

The imaging characteristics are provided in Table 3. 
Ultrasonography revealed a dome-shaped configuration 
(7/7) and was acoustically dense (6/7) (Fig. 1b) or hollow 
(1/7). OCT over the nevus documented rupture of Bruch 
membrane with outer retinal invasion (8/8) and with ad-
ditional inner retinal invasion (3/8) (Fig. 2b, d, f, h, j). By 
OCT, related features included drusen (1/8), RPE hyper-
plasia (2/8), RPE atrophy (2/8), RPE fibrous metaplasia 
(2/8), and subclinical subretinal cleft (1/8). Choroidal 
neovascularization was not present in any case. The nevus 
demonstrated hypoautofluorescence (Fig. 1c) (6/7) and 
mixed hyper- and hypoautofluorescence (1/7). Fluores-
cein angiography, performed in 1 patient, revealed hypo-
fluorescence of the nevus with retinal nonperfusion at the 
site of invasion (Fig. 1d). OCT-angiography, performed 
in 1 patient, documented retinal vasculature absence in 
the area corresponding to the retinal invasion (Fig. 1e).

The outcomes are presented in Table 4. Over a mean 
follow-up of 40 months (median 38 months, range 3–95 
months), the nevus remained stable (6/8) or with < 1 mm 
enlargement (1/8). There was 1 case that demonstrated 
progressive development of overlying lipofuscin seen 
clinically and on autofluorescence and 5 mm enlarge-
ment in basal diameter, classified as growth into mela-
noma (Fig.  3a–f). This patient was treated with I-125 
plaque radiotherapy and later developed radiation macu-
lopathy and vision loss. The remainder of eyes showed 
stable visual acuity.

A comparison of the stable (6/8) with enlarging (2/8) 
nevi revealed no significant differences in demographic 
or clinical data (Tables 1, 2), but there was a difference in 
autofluorescence with a low signal in those patients that 
remained stable (p = 0.035) (Table 3). 

Table 1. Choroidal nevus with retinal invasion in 8 patients; demographics

Total
(n = 8 eyes)

Stable nevus
(n = 6 eyes)

Growth of nevus
(n = 2 eyes)

p value*

Mean age (median; range), years 65 (69; 31–84) 63 (65; 31–84) 70 (70; 69–71) 0.613
Gender, n (%) 0.429

Male 4 (50) 4 (67) 0 (0)
Female 4 (50) 2 (33) 2 (100)

Race, n (%) 1.00
Caucasian 7 (88) 5 (83) 2 (100)
Hispanic 1 (12) 1 (17) 0 (0)

* Fisher’s exact test.
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Discussion

Retinal invasion from underlying choroidal nevus is 
rare. This finding typically clinically appears with dense 
intraretinal and choroidal pigmentation at the site of a 
pigmented nevus, retinal angiographic blocked perfusion 
at the site, and OCT evidence of tumor growth through 
Bruch membrane with entry as optically dense material 

into the outer retina. The pigmentation carries a brown 
hue from the choroidal mass and not a black hue found 
with RPE hyperplasia. In cases of amelanotic nevi, the site 
of nevus invasion appears as an amelanotic choroidal 
mass without the overlying black hue of RPE hyperplasia. 
The degree of retinal blocked perfusion depends on the 
extent of retinal invasion. This angiographic feature is 
similar to that found with choroidal melanoma demon-

Table 2. Choroidal nevus with retinal invasion in 8 patients; clinical features at initial evaluation

Total
(n = 8 eyes)

Stable nevus
(n = 6 eyes)

Growth of nevus
(n = 2 eyes)

p value*

Eye 1.00
Right 
Left

3 (37)
5 (63)

2 (33)
4 (67)

1 (50)
1 (50)

Best corrected visual acuity (Snellen)
Mean
Median
20/40 or better 
20/50 or worse

20/25
20/25

8 (100)
0 (0)

20/25
20/25

6 (100)
0 (0)

20/25
20/25

2 (100)
0 (0)

0.349†

1.00

Ocular melanocytosis 3 (37) 2 (33) 1 (50) 1.00

Lens status 
Clear 
Cataract
Intraocular lens

1 (12)
5 (63)
2 (25)

1 (17)
4 (67)
1 (17)

0 (0)
1 (50)
1 (50)

1.00
1.00
1.00

Nevus meridian 
Superior 
Temporal 
Inferior
Nasal

1 (12)
2 (25)
3 (38)
2 (25)

1 (17)
1 (17)
2 (33)
2 (33)

0 (0)
1 (50)
1 (50)
0 (0)

1.00
0.463
1.00
1.00

Anterior margin of nevus 1.00
Macula
Macula to equator

3 (37)
5 (63)

2 (33)
4 (67)

1 (50)
1 (50)

Posterior margin of nevus 
Macula
Macula to equator 
Equator to ora serrata

1 (12)
6 (75)
1 (12)

0 (0)
5 (83)
1 (17)

1 (50)
1 (50)
0 (0)

0.250
0.463
1.00

Mean distance to optic nerve (median; range), mm 5 (6; 0–9) 5 (5; 0–9) 6 (6; 5–8) 0.494†

Mean distance to fovea (median; range), mm 5 (4; 3–11) 5 (4; 3–11) 4 (4; 3–5) 0.640†

Mean largest diameter (median; range), mm 7 (6; 4–10) 7.5 (7.8, 5–10) 4.5 (4.5; 4–5) 0.106†

Mean thickness (median; range), mm 2.3 (2.4; 1.4–3.3) 2.5 (2.7; 1.6–3.3) 1.8 (1.8; 1.4–2.2) 0.185†

Bruch membrane rupture 8 (100) 6 (100) 2 (100) 1.00
Retinal invasion 8 (100) 6 (100) 2 (100) 1.00
Drusen 4 (50) 4 (67) 0 (0) 0.429
Orange pigment 0 (0) 0 (0) 0 (0) 1.00
Subretinal hemorrhage 1 (12) 1 (17) 0 (0) 1.00
Subretinal fluid 0 (0) 0 (0) 0 (0) 1.00
Fibrous metaplasia of overlying retinal pigment epithelium 2 (25) 2 (33) 0 (0) 1.00

Values are n (%) unless otherwise indicated. * Fisher’s exact test. † Student’s t test.
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strating retinal invasion [6]. Upon comparison of previ-
ously reported choroidal nevus data [3] with this cohort 
of nevus invasion into the retina, we found that the mean 
tumor base and thickness were larger in these cases with 
retinal invasion (vs. nevus in general) (6.8 vs. 4.9 mm in 
base and 2.3 vs. 1.5 mm in thickness). 

Over the past decade, OCT has been helpful in the doc-
umentation of retinal microanatomical changes overly-
ing choroidal nevus [3, 7, 8]. In an evaluation of 120 eyes 
with choroidal nevus studied by OCT, photoreceptor loss 
or thinning was present in 61 (51%), retinal disorganiza-
tion in 51 (42%), retinal thinning in 26 (22%), retinal ede-
ma in 18 (15%), SRF in 26 (22%), and RPE detachment in 
15 (13%) [7]. It was suggested that some of the outer ret-
inal alterations could be caused by a compressive effect of 
the nevus on the choriocapillaris leading to outer retinal 
ischemia [9]. Espinoza et al. [8] studied OCT patterns 
over choroidal nevus to characterize retinal changes and 
found 3 types, including a “negative OCT pattern” with 
no retinal changes, an “active OCT pattern” with local-
ized SRF and serous retinal detachment indicating a high-

er likelihood of potential growth, and a “chronic OCT 
pattern” with atrophic retinal changes including overly-
ing retinal thinning and RPE metaplasia indicating a like-
lihood of long-term stability. In our series, OCT demon-
strated Bruch membrane disruption in all cases, outer 
retinal invasion involving the RPE and photoreceptor 
layer in 5 cases, and deeper invasion to inner retinal layers 
(Fig. 1f) in 3 cases.

The mechanism by which choroidal nevus invades the 
retina is unclear. Shields et al. [3] analyzed 3,422 consec-
utive eyes with choroidal nevus, presenting at a mean age 
of 60 years, and correlated increased multiplicity of nevi, 
nevus thickness, and presence of drusen with increasing 
age. Drusen represent a chronic overlying degeneration 
of the RPE and Bruch membrane [3]. In fact, drusen were 
noted in only 11% of those aged ≤20 years, 40% of those 
aged 21–50 years, and 58% of those aged > 50 years (p < 
0.001) [3]. In that large series, there were 6 (< 1%) nevi 
with retinal invasion, all in the age group > 50 years (< 1%) 
and none (0%) in those aged ≤20 years or 21–50 years [3]. 
In the present series, the mean age of patients was 65 years 

Table 3. Choroidal nevus with retinal invasion in 8 patients; imaging findings at initial examination

Total 
(n = 8 eyes)

Stable nevus 
(n = 6 eyes)

Growth of nevus
(n = 2 eyes)

p value*

Ultrasound features (n = 7)
Configuration

Dome 
Density

Hollow 
Dense

7 (100) 5 (100) 2 (100) 1.00

1 (14)
6 (86)

1 (17)
4 (67)

0 (0)
2 (100)

1.00
1.00

Optical coherence tomography features (n = 8)
Depth of invasion

Bruch membrane rupture with outer retinal invasion
Bruch membrane rupture with outer and inner retinal invasion 

Drusen
Subretinal fluid 
Intraretinal edema 
RPE atrophy 
RPE hyperplasia
RPE fibrous metaplasia 
Choroidal neovascularization

5 (63) 3 (50) 2 (100) 0.464
3 (37) 3 (50) 0 (0) 0.464
1 (12) 1 (17) 0 (0) 1.00
1 (12) 1 (17) 0 (0) 1.00
0 (0) 0 (0) 0 (0) 1.00
2 (25) 1 (17) 1 (50) 0.463
2 (25) 2 (33) 0 (0) 1.00
2 (25) 2 (33) 0 (0) 1.00
0 (0) 0 (0) 0 (0) 1.00

Fundus autofluorescence features (n = 7)
Hyperautofluorescence 0 (0) 0 (0) 0 (0) 1.00
Hypoautofluorescence 6 (86) 6 (100) 0 (0) 0.035
Mixed hyper- and Hypoautofluorescence 1 (14) 0 (0) 1 (100) 0.143

Fluorescein angiography features (n = 1)
Hypofluorescence 1 (100) 1 (100) na –

Values are n (%). na, not applicable. Italics indicate statistical significance. * Fisher’s exact test.
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(median 69 years), and the youngest patient was 31 years. 
The older age in this cohort and the presence of features 
such as drusen (50%), RPE fibrous metaplasia (25%), and 
Bruch membrane disruption by OCT (100%) suggest that 
retinal invasion is likely a chronic feature of an inher-
ently weak overlying Bruch membrane that enables nevus 
invasion. Fundus examination failed to show other signs 
of Bruch membrane weakness, such as lacquer cracks or 
angioid streaks, and no patient demonstrated features of 
myopia.

By OCT imaging, each nevus in this series occupied 
the entire thickness of the choroid. There were numerous 
OCT findings of chronicity including drusen (12%), SRF 
(12%), RPE atrophy (25%), hyperplasia (25%), and fi-
brous metaplasia (25%). Autofluorescence indicating 
RPE dysfunction or blocked fluorescence as hypoauto-
fluorescence overlying the nevus was found in 86% and 
mixed hyper- and hypoautofluorescence in 14%. It should 
be noted that retinal invasion is not always a benign de-
generative finding. There is a type of retinoinvasive mela-
noma, a particularly aggressive tumor, described as spin-

dle or epithelioid cell type that can invade along the reti-
nal vasculature and optic nerve, often resulting in 
enucleation [4, 5].

In summary, retinal invasion from choroidal nevus is 
rare. The mechanism behind invasion could be related 
to overlying chronic RPE-Bruch membrane degenera-
tion. Definitive conclusions regarding the mechanism of 
invasion are limited by the absence of histopathology in 
all 8 cases, which also prevents diagnostic certainty. 
While it is difficult to establish risk factors for transfor-
mation to melanoma given the rarity of this clinical en-
tity and limited sample size in the present study, in only 
1 case was transformation into melanoma documented, 
and there were no clinical features predictive of trans-
formation, except for overlying hyper- and hypoauto-
fluorescence (p = 0.035). Cases of choroidal nevus with 
evidence of retinal invasion should be monitored close-
ly for evidence of malignant transformation, as retinal 
invasion is an uncommon feature of choroidal nevus but 
a relatively common occurrence in cases of choroidal 
melanoma.

Table 4. Choroidal nevus with retinal invasion in 8 patients; outcomes

Outcomes Total
(n = 8 eyes)

Stable nevus 
(n = 6 eyes)

Growth of nevus
(n = 2 eyes)

p value*

Follow up, months
Mean (median; range) 40 (38; 3–95) 37 (24; 3–95) 48 (48; 3–50) 0.724

Growth of lesion 2 (25) 0 (0) 2 (100) 0.035
Treatment of growth (n = 2)

Observation 1 (50) na 1 (50) –
Plaque radiotherapy 1 (50) na 1 (50) –
Enucleation 0 (0) na 0 (0) –

Development of new subretinal fluid 0 (0) 0 (0) 0 (0) 1.00
Development of new orange pigment 1 (12) 0 (0) 1 (50) 0.250
Development of mushroom-shaped configuration 0 (0) 0 (0) 0 (0) 1.00
Development of vitreous seeds 0 (0) 0 (0) 0 (0) 1.00
Transformation from nevus to melanoma 1 (12) 0 (0) 1 (50) 0.250
Treatment of melanoma (n = 1)

Plaque radiotherapy 1 (100) na 1 (100) –
Proton beam radiation 0 (0) na 0 (0) –
Enucleation 0 (0) na 0 (0) –

Development of metastasis 0 (0) 0 (0) 0 (0) 1.00
Vision loss >3 lines 1 (12) 0 (0) 1 (50) 0.250
Vision 20/200 or worse 0 (0) 0 (0) 0 (0) 1.00
Final visual acuity (n = 6)

Improved 1 (17) 1 (25) 0 (0) 1.00
Stable 3 (50) 3 (75) 0 (0) 0.463
Worsened 2 (33) 0 (0) 2 (100) 0.035

Values are n (%) unless otherwise indicated. na, not applicable. Italics indicate statistical significance. * Fisher’s exact test.
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