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Variability in Imaging Findings in Choroidal Nevus Using
Multicolor Imaging Vis-a-vis Color Fundus Photography
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Purpose: To describe the multicolor imaging (MCI) features in a series of patients diagnosed with a choroidal nevus and compare it vis-a-vis
color fundus photography (CFP) in identifying the lesion.

Methods: In this retrospective, descriptive case series at a tertiary referral center in South India, all patients diagnosed with the choroidal
nevus underwent CFP, optical coherence tomography, MCI, and infrared reflectance (IR) imaging.

Results: In this study, we found that on MCI, the choroidal nevus could be identified in only six of the 12 eyes. The lesions were seen as
an area of hyperreflectance on IR image and orange-colored lesion on multicolor image. In one eye, there was a mixed pattern of hyper and
hyporeflectance on IR imaging. The remaining five eyes with choroidal nevus lesions were not identified on MCI.

Conclusion: The variable features of the choroidal nevus on MCI are most likely due to the variable melanin content within the nevus cells.

Further studies are needed to validate these findings.
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INTRODUCTION

A choroidal nevus is a brown or tan colored mass, having a
round or oval configuration, located deep below the retinal
pigment epithelium. The estimated prevalence of choroidal
nevi in the Indian population is much lower (0.5%) when
compared to the Chinese (2.9%) and Caucasian (6.5%)
population.'* This is possibly due to the increased fundus
pigmentation seen in the Indian eyes. Histology of the
choroidal nevus suggests that it is a benign lesion. However,
malignant transformation can occur. This necessitates regular
follow-up to pick up changes in the morphology of the lesion
and the occurrence of subretinal fluid (SRF).* Thus, proper
documentation of choroidal nevi is necessary. Color fundus
photography (CFP) using conventional white flashlight has
been used to document choroidal nevi. Multicolor scanning
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laser imaging (MI) is a newly introduced innovative, non-
invasive, imaging modality developed for Spectralis SD-optical
coherence tomography (OCT) (Heidelberg Engineering,
Heidelberg, Germany). It has been widely used to describe
the findings in various retinal and choroidal pathologies.> In
MI, three reflectance images of the retina are simultaneously
acquired using three individual lasers, thereby allowing the
analysis of changes at various levels within the retina and the
choroid. The information from these three images is integrated
to form a composite multicolor image.® There are very few
reports available in the literature comparing the presentation
of the choroidal nevus between MI and conventional CFP.7#
Muftuoglu et al. also reported the ability of MI compared to CFP
in identifying choroidal nevi. However, the size of the choroidal
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nevus was estimated to be 33% lower than that measured on
CFP.® We found a few of our initial cases seen in the out-patient
department to show the variable presentation of a choroidal
nevus lesion on MI which was quite different to that reported
in the literature. Hence, we decided to study the MI features in
conjunction with CFP and OCT in the choroidal nevus.

METHODS

In this retrospective case series, we included patients of the
choroidal nevus who were seen in the retina clinic of our
tertiary eye care hospital. Clinically, choroidal nevus was
identified as a brown or tan colored mass having a round or oval
configuration located deep below the retinal pigment epithelium.
All the required permissions for the review of patients’ charts
and images and publication were obtained from the hospital’s
Institutional Review Board. Patients having CFP, MI, infrared
reflectance (IR), and OCT images, all obtained on the same day
were included in the study. The clinical and imaging features
of the patients are shown in Table 1. Color fundus photograph
was taken with Topcon TRC-50Dx (Topcon medical systems,
Oakland, NJ, USA). The number of choroidal nevi lesions and
the presence of pigmentation were noted on CFP. All patients
had OCT along with enhanced-depth imaging and MI performed
by confocal scanning laser ophthalmoscope using a Heidelberg
Spectralis HRA-OCT (Heidelberg Engineering, Dossenheim,
Germany). OCT data included the visibility of choroidal nevus,
type of choroidal nevus, presence of underlying shadowing, status
of'the overlying RPE, and presence of SRF or drusen. The lesion

on OCT was classified according to that described by Jonna
and Daniels’ MI was done using the 30° scanning protocol. The
patterns of the lesion on MI were described as dark areas (hypo)
or white areas (hyper). The color of the lesion varied from orange
to mixed areas of green and orange on MI. Patients having poor
quality of images, not allowing the proper description of the
lesions, and eyes that had far peripheral lesions that were only
partially visible in any imaging modalities were excluded from
the study. All the consent forms for collecting and publishing the
patient data have been obtained from the patients.

ResuLts

Twelve eyes of 11 patients with a clinical diagnosis of the
choroidal nevus were included in the study. There were seven
males and four females in the study. The mean age of the
patients was 63.2 years. Unilateral involvement was seen in
ten patients, whereas 1 patient had bilateral involvement. The
choroidal nevus appeared pigmented on the CFP. The total
number of lesions noted in the study was 16 (one per eye in
10 cases and 3 each in both eyes in 1 case).

Further, the OCT patterns and characteristics of the nevi lesions
are mentioned in Table 1. The composite multicolor image
showed the choroidal nevus lesion in only 6 (50%) eyes as a
salmon (orange) colored area when compared to the 12 eyes with
choroidal nevi lesions identified on CFP. In these six eyes, the
choroidal nevi lesions were clearly identified on the IR image as
hyperreflective (white areas) corresponding to the location of the
choroidal nevi [Figure 1]. In one eye, there was a mixture of dark

Figure 1: Multimodal imaging of a patient with choroidal nevus with choroidal neovascular membrane in the right eye (patient 8): (a) Color fundus image
of the right eye showing a round pigmented lesion inferior to the fovea with the area of retinal pigment epithelial atrophy involving the fovea. (b) The
optical coherence tomography scan passing through the lesion identifies the choroidal nevus as a hyperreflective lesion with posterior shadowing. (c)
The choroidal nevus is seen as a salmon orange-colored lesion inferior to the fovea with bright yellow-orange area at the foveal center. (d) The lesion
is identified on infrared reflectance image as a white patch of hyperreflectance corresponding to the choroidal nevus. (e) On the green reflectance
image, the nevus is not visualized. (f) On the blue reflectance image, the lesion is not visualized. The patch of retinal pigment epithelium atrophy is
also seen as bright white area at the fovea on the infrared and green reflectance images

286 Journal of Current Ophthalmology | Volume 32 | Issue 3 | July-September 2020



Venkatesh, ef al.: Multicolor imaging in choroidal nevus

QUBIqUIdW JE[NISBAOAU [EPIOIOYD) [NAND “QOUBIIOPAI an[g g ‘@OUBIOAAT USAID) YD) ‘@our)dal pareu] Y] ‘Surdewrr DA DN To[0dNNA DA ‘PIny [eunaiqns :.YS ‘AydeiSowo) oouaoyoo
reondo : 100 ‘AyderSojoyd snpuny 1010)) :JJD “Queiquiow [eunandd (A ‘Aypedounar onoqer Y ‘Bwopa Je[noew dndqeld A ‘wnioyide juowsid reunay (g ‘040 Yo1 :qT ‘04K W3y 1Ay

U99$ 10U UOISO] UQ3S 10U UOISO] BOIR OJIYM POULIP-[[OM BOIR OFULIO POULIP-[[IA 11
UQJS JOU UOISAT UQ3S 10U UOISO] UQ9$ 10U UOISOT UQ3S 10U UOISO] 01
UQJS JOU UOISAT U9JS J0U UOISAT BOIR OJIYM POULOP-[[OA BOIR OFULIO POULIP-[[IA 6
UQJS JOU UOISAT U99S J0U UOISAT BATE 9JIYM PIUYIP-[[IM BAIE 9FULIO PAUYIP-[[OM S
UQJS JOU UOISAT U9JS 10U UOISAT UQds JOU UOISA U9JS 10U UOISAT L
UQJS SUISnI Uuods suasnIq
UQ3S JOU UOISAT U99S J0U UOISAT UuQ3s JOU UOISA U99S J0U UOISAT 9
U33S 10U UOISI] SNAIN T3S J0U UOISI[ SNAIN
anssn 9A1PLIddAY Se paynuapt YA anssn 9ANddPALIdAY se paynuapr INYH Ud3S JOU UOIS] U93S J0U UOISAT S
UIIS JOU UOISA UJ3S 10U UOISA] BIIR ANIYM PIUYIP-[[OM BIIE OFULIO PAUYIP-[[OM ¥
UQ9s 10U UOISO] U90s J0U UOISOT BOIE OJIYM POULOP-[[OM ©OIE OSULIO POULOP-[OA ¢
UQ9s 10U UOISO] U90s J0U UOISOT U90s J0U UOISO] U90s J0U UOISIT
BOAOJ 0} JoLIddnS pajou uoIso]
U90S JOU UOIST U90s J0U UOISA BOIE OJIYM SE UDIS “Paulop-I[] 10[09 93urI( "UIS UOISI[ dUO AJUQ 4
U99Ss JOU UOIS U90s J0U UOISA Q)IYM PUE JIEp JO SedIe POXIW ‘pauyap-[[| seare Uod13 pue d3UBIO PIXIN I
ug o ] all soquiny
19N Juaned
Furmopeys
ON ON joejur jefq 1 UM S[9J SnAdu @MUN?M \Afomuuuﬂ< SOA 1 JI01131S0d QUON qd QeI 19 11
ON ON joRIul B[] 0 [eULION SOA 1 JOLIISO] QUON T4 J[BIN +9 0l
Surmopeys
ON ON joejul Je[ ] I M S[[99 snadu paoeld A[IoLoyuy SR I I0LI9}SOJ TN 9a a1 SN L 6
INAND ‘Add Surmopeys yym S[[od snasu B[nOBW 9 J&
ON ON Iengomy z JO SuImoq JOLIdJUE UM PIIRAJ[] SOA I Jou91s0d  gdY owydony T JeN 09 S
Suimopeys
ON ON 108IUI JB[ ] z M S[[99 snadu podeld A[IoLoyuy SOA I BUREINGE | suoN  AY¥ JeN Lt L
Suimopeys
SOX ON joRIUL “YR[] z I S[[99 snadu podeld A[IoLouy SOA 1 I0LI9)S0 ] SUON a1 SN 99 9
1oRIUI SuIMOpRYS YIIM S[[99 SNASU
ON ON ‘pareas|q z JO Su1moq JOoLIdIUE UM PAJRAJ[H] SOA 1 IOLI9)SO] WY YA 99 oewoq 99 S
Suimopeys
ON ON JoRIUT R[] z UM S[[09 snasu paoed Apouuy SOA 1 I0LI9)SO ] Na 1 oewd] ) +
Suimopeys
ON ON JoRIUT “YR[] 4 UM S[[09 snadu paoed Apouuy SOA 1 IOLI9)SO ] QuoN A I[N 6S ¢
ON ON JoRIUT Y[ 0 Uua3s JON SOA ¢ IOLI9ISOJ QUON q1
UQJS JOU SUOISI| 0M) SUIUTRWAI
ON ON JoRuI ‘B[ 0 {100 uo dn payord uorss] auo AjuQ SOA ¢ IOLI9ISOJ QUON  HY  9ewo] 8L z
Furmopeys
ON ON JoRIUI ‘e[ 4 UM S[[90 snadu paoe[d AjIoLIIUY SOA 1 10110)S0J QUON  HY  9ew] SS 1
uasniq 44S 3dy  adAL uonduasag uoneudwbid  SuoIsSa| Jo JIAquINN  UOISI| AY} JO UOLRIOT sBuipuyy Jaquinu
130 ddd leunaiiaylg  aA3 xag aby  juaned

snAau [eploJoyd ay) yum sjuaned jo sainjeay buibewi pue [eaiug :p ajqer

287

Journal of Current Ophthalmology | Volume 32 | Issue 3 | July-September 2020



Venkatesh, ef al.: Multicolor imaging in choroidal nevus

and white areas within the lesion on the IR image [Figure 2]. D| SCUSSION
In the remaining 5 eyes, the lesions were not identified on IR . . ) o
images [Figure 3]. On the blue and green reflectance images, ~ In this study, we compared the imaging characteristics of

choroidal nevi were not picked up in any patient. choroidal nevi on MI vis-a-vis CFP. The results of our study

Figure 2: Mixed reflectance on multicolor imaging in a patient with choroidal nevus in the right eye (patient 1):(a) Right eye color fundus photograph
showing the pigmented choroidal nevus lesion temporal to the optic nerve head. (b) Optical coherence tomography scan passing through the lesion
showing hyperreflective nevus cells with shadowing along with normal choroidal thickening. (c) The choroidal nevus is seen as a mild orangish ill-defined
lesion on multicolor image. (d) The lesion is as an ill-defined peripapillary area with variable reflectance on the infrared reflectance image. (e) On the
green reflectance image, the lesion is not visualized. (f) Blue reflectance image does not show the choroidal nevus lesion

Figure 3: Multimodal imaging features in a patient with choroidal nevus (patient 6):(a) Left eye color fundus photograph showing the pigmented
choroidal nevus lesion along the superotemporal arcade with overlying multiple yellow drusen-like deposits. (b) Optical coherence tomography scan
passing through the lesion showing hyperreflective nevus cells with shadowing along with overlying irregular retinal pigment epithelium. (c) Choroidal
nevus is not well-identified on the composite multicolor image. Drusen-like deposits are prominently visible on the multicolor image. (d) On the infrared
reflectance image, the choroidal nevus is not visualized. The drusens are visualized as bright hyperreflective spots. (e) On the green reflectance image,
the choroidal nevus is not visualized. The drusens are visualized as bright hyperreflective spots. (f) On the blue reflectance image, the choroidal nevus
and the drusens are not visualized
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highlight the variable presentations of choroidal nevi on MI
when compared to CFP. In this study, we have also described
the various patterns of choroidal nevus lesions seen on OCT.

In the blue and green reflectance images, the choroidal nevus
lesions were not visible. This is due to the poor penetration
and increased absorption of the blue and green lasers by the
melanin in retinal pigment epithelium. As a result, these lights
are unable to reach the underlying choroidal nevus cells. The
poor absorption of the infrared wavelength light by the melanin
allows the visualization of structures at the level of the outer
retina, retinal pigment epithelium, and choroid. Thus, the higher
wavelength infrared light is useful in depicting and characterizing
the choroidal nevus lesion.®

In our case series, the IR images were able to pick up the choroidal
nevus as a white hyperreflective area in 6 of the 12 eyes documented
on CFP. They were seen on composite multicolor images as
salmon (orange) colored lesions. In one eye, the IR image showed
mixed areas of hyper and hyporeflectance within the lesion. Of the
remaining seven eyes, the lesions were not picked on the IR images.
No uniform correlation was noted between the type of OCT pattern
of the choroidal nevus lesion, the amount of pigmentation of nevus
on CFP, and MI imaging features in the study.

This difference in the imaging characteristics could be
explained on the basis of the melanin content within the
nevus cells. Literature on the histology of choroidal nevus is
relatively sparse. Choroidal nevus is located at varying depths
within the choroid packed with densely pigmented nevi cells
or proliferation of benign melanocytes with the presence of
overlying drusen and mild disruption of the photoreceptors
or a combination of both.!®!" The absorption spectrum of
melanin is maximum for the visible light (low wavelength)
while the light of high wavelength (infrared spectrum) has the
least absorption.'> Thus, nevi containing higher melanin have
reduced absorption and increased reflectance of the incident
infrared light compared to the surrounding normal retina.
As a result, the lesion is seen as an area of hyperreflectance
(white area) on IR image and orange color on multicolor image.
On the other hand, nevi containing increased melanocytes with
normal melanin content show no visible change on IR and
multicolor images compared to the surrounding retina. Saurabh
et al. have reported a case of choroidal nevus showing increased
hyperreflectance on MI and increased lesion size compared to
CFP.” This could be as a result of the choroidal nevus having
a higher melanin content compared to the surrounding normal
retina. Muftuoglu ef al. have reported that MI underestimates
the size of choroidal lesion by 33% when compared with CFP.®
This could possibly be due to the lower melanin content within
these lesions, thereby not allowing the infrared wavelength
light to pick up the true extent of the lesion. The differing
melanin content in the choroidal nevus is also responsible for
the different patterns seen in enhanced-depth imaging of OCT.’

The major limitation of this study is the small sample size.
Furthermore, the findings in this study are limited to Indian
ethnicity with pigmented fundus and might not be generalizable to

other ethnicities. The results of our study provide an opportunity to
look at the MI features in a larger series of patients with choroidal
nevus. The type of MI feature in choroidal nevus could possibly be
used in the near future as a predictor of progression to malignancy.

In conclusion, the melanin content in a choroidal nevus determines
its imaging features on MI. Due to the variable presentation of
the choroidal nevus lesion on MI, currently, CFP seems to be a
better imaging modality for disease identification and progression.
Future studies correlating the type of MI feature with progression
to malignancy in choroidal nevus could be useful.
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