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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.1‑3 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).4 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 

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.5 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.6 There are very few 
reports available in the literature comparing the presentation 
of the choroidal nevus between MI and conventional CFP. 7,8 
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. 8 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 Daniels9 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
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and white areas within the lesion on the IR image [Figure 2]. 
In the remaining 5 eyes, the lesions were not identified on IR 
images [Figure 3]. On the blue and green reflectance images, 
choroidal nevi were not picked up in any patient.

Discussion

In this study, we compared the imaging characteristics of 
choroidal nevi on MI vis‑à‑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
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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.6

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.10,11 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.12 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. 7 This could be as a result of the choroidal nevus having 
a higher melanin content compared to the surrounding normal 
retina. Muftuoglu et al. have reported that MI underestimates 
the size of choroidal lesion by 33% when compared with CFP. 8 
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.9

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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