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A B S T R A C T   

Purpose: To describe the characteristic findings of non-invasive multi-spectral imaging (MSI) for adult-onset 
foveomacular vitelliform dystrophy (AFVD). 
Observations: On examination of MSI, the characteristic performances of AFVD include the nodule-like high- 
reflecting lesions, the line-like low-reflecting lesions in the high-reflecting lesion, and the scattered high- 
reflecting and low-reflecting lesions around the nodule-like lesion. MSI has an advantage over color fundus 
photography (CFP) and fundus autofluorescence (FAF) in finding tiny lesions, which corresponded to drusenoid 
structures on optical coherence tomography (OCT). MSI showed different characteristics at different stages of 
AFVD, which may be instructive to the pathogenesis and progression of AFVD. 
Conclusions and Importance: MSI is a promising diagnostic and follow-up tool that will provide additional in-
formation in fundus imaging for AFVD, and the changes on MSI is partially instructive to the pathogenesis and 
progression of AFVD.   

1. Introduction 

Adult-onset foveomacular vitelliform dystrophy (AFVD) is recog-
nized as a pleomorphic disease, with great diversification in measure-
ment, appearance, as well as distribution of the vitelliform substance.1 

Different from normal eyes and other macular diseases, AFVD is char-
acterized by subfoveal choroidal thickening, accumulation of vitelliform 
material above the retinal pigment epithelium (RPE) layer.2 Studies 
suggest that the vitelliform substance may consist of photoreceptor 
outer segment debris, lipofuscin, melanin and melanolipofuscin-loaded 
macrophages, as well as RPE cells.3 As a new noninvasive examina-
tion, multispectral imaging (MSI) could examine the full retina through 
to the choroid progressively by using different light wavelengths. 
Generally, the wavelengths range between 550nm and 850 nm. Exam-
ples of absorbing composition involve blood, heamoglobin, lipid and 
pigments such as melanin.4 In addition, MSI has many advantages in 
observing retinal and choroidal lesions, and can provide clinicians with 
good methods to observe the early manifestations of some ocular dis-
eases.5 So far, MSI has been used in many ocular diseases, such as 
Vogt-Koyanagi-Harada diseases,6 central serous chorioretinopathy,7 

age-related macular degeneration,8 Stargardt disease,9 as well as retinal 
vein occlusion and so on.10 However, AFVD has not yet been reported. 
As the accumulation of vitelliform substance in retina is one of the major 
features in AFVD, as well as MSI has the ability to detect subtle RPE 
lesions, we speculated that the features of AFVD may be more easily 
characterized with MSI. Therefore, the purpose of our report is to reveal 
the new imaging findings of AFVD in MSI, which could provide the clues 
to pathogenesis of AFVD (see Fig. 4). 

2. Case reports 

Both cases underwent review of the clinical records, color fundus 
photography (CFP), fundus autofluorescence (FAF), optical coherence 
tomography (OCT), and MSI (Fig. 1 & Fig. 2). Interestingly, we found 
that there were some differences on manifestations in MSI among the 4 
eyes of these two cases (Fig. 2). In the spectral images of case No.1, a 
homogeneous 1/5 papilla disc size nodule-like hyperreflectivity lesion 
with a clear boundary ranging from 550 nm to 850 nm could be 
observed on MSI for right eye, with the hyperreflectivity got intensified 
in longer wavelengths (Fig. 2 A). However, MSI in left eye showed 
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intertwined linear hyporeflective lesions in the high-reflective lesion 
from 780 nm to 850 nm wavelength (Fig. 2 B). In case No.2, MSI in right 
eye showed a nodule-like lesion in macular area, which had low 
reflectivity in the center part and high reflectivity in the peripheral part 
from 550 nm to 850 nm wavelength, and the lesion extended and the 
reflectivity gradually enhanced as the wavelength of MSI became longer. 
Besides, it appeared some scattered hyper-reflective and hypo-reflective 
lesions around the nodule-like lesion from 680 nm to 850 nm, and the 
number of the scattered lesions increased as the wavelength of MSI 
became longer (Fig. 2 C). As for left eye, MSI showed a nodule-like 
hyper-reflective lesion in macular area from 780 nm to 850 nm wave-
length with some scattered hyper-reflective and hypo-reflective lesions 
around, and the lesions extended and the reflectivity gradually 
enhanced as the wavelength of MSI became longer (Fig. 2 D) (see Fig. 3 
and Fig. 4). 

3. Discussion 

AFVD is clinically rare and often misdiagnosed as best vitelliform 
macular dystrophy and age-related macular degeneration. which was 
first described by Gass in 1974.11 Many test methods were used in the 
diagnosis of AFVD, including FAF, OCT, optical coherence tomography 
angiography, and electro-oculogram, and electroretinography.3,12–14 

According to OCT, some researchers suggested a four-stage classification 
for AFVD, including vitelliform phase, pseudohypopyon phase, vitellir-
uptive phase and atrophic phase, in progressive order.15 

As for our cases, the nodule-like high-reflecting lesions on MSI that 
most prominently demonstrated starting from 680nm (mid-level retina 
and RPE) corresponded with the round cake-like bulge beneath the 
macular photoreceptor on OCT. And the linear low-reflecting lesions in 
the high-reflecting lesion from 780 nm to 850 nm wavelength on MSI 
were quite like RPE disruption on OCT. Moreover, we also found that 
MSI had an advantage over color fundus photography and FAF in finding 

Fig. 1. Ocular examinations for both patients. A: patient No.1; B: patient No.2. 
FP: fundus photography; FAF: fundus autofluorescence; OCT: optical coherence 
tomography; OD: right eye; OS left eye; SFCT: subfoveal central thickness. 

Fig. 2. MSI images of both patients. A: MSI images of right eye in patient No. 1; B: MSI images of lest eye in patient No. 1; C: MSI images of right eye in patient. No. 2; 
D: MSI images of left eye in patient No. 2. The wavelengths in the figure are 550nm, 600nm, 620nm, 680nm, 780nm, 810nm and 850nm, respectively. OCT: optical 
coherence tomography; MSI: multispectral imaging. 
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tiny lesions, which corresponded to drusenoid structures on OCT. We 
suspected that these structures were the residual components of sub-
retinal deposits. Therefore, MSI, especially in higher wavelength, pro-
vides clinicians with the conditions to observe tiny lesions in AFVD 
through the particular spectral slices of the retina, as well as do regular 
follow-ups with MSI. 

Gass first described the pathological changes in this entity as the 
photoreceptors lost partially and the pigment migrating to the central 
macula in AFVD cases. With further research, some experts discovered 
other characteristics of AFVD, including choroiretinal adhesions and 
drusens in central macula.11 Later, some researchers pointed out that the 
vitelliform materials in the subretinal region were mainly composed of 
extracellular photoreceptor fragment and RPE-derived substance. In 
addition, the spectral changes of the vitelliform lesion in our cases 
revealed some of its pathological components and stages. The right eye 
of case No.1 was consistent with the initial stage which was character-
ized by a homogeneous hyperreflectivity lesion from 550 nm to 850 nm 
on MSI, which was associated with extracellular photoreceptor fragment 
and RPE-derived substance; while the linear hyporeflective lesions in the 
hyperreflective lesion in the left eye on MSI were consistent with the 
presentations in the following stage featured by RPE attenuation, loss of 
microvilli on top of RPE.2,3 With the progress of the disease, the lesions 
were not obvious from 550 nm to 620 nm, but were clearly visible from 
780 nm to 850 nm. And the scattered high-reflecting and low-reflecting 
lesions around the nodule-like lesion in the both eyes of case No.2 were 
associated with the release of pigment as subretinal deposits. It inferred 
that early lesions were relatively limited and contained more solid 
components which is located mostly in the outer retina. These results are 

consistent with the conclusion put forward by Freund et al. that both 
dysfunctional RPE and loss of apposition between the photoreceptor tips 
and the RPE can interfere with the phagocytosis of shed outer seg-
ments.14 However, as the disease progressed, the lesions gradually 
became liquefied and the range expanded, and eventually formed the 
residual components of subretinal deposits around the original lesions. 

4. Conclusion 

All in all, MSI is a promising diagnostic and regular follow-up 
method that will provide additional information for AFVD, and MSI in 
higher wavelength might show more detailed information of RPE and 
outer retinal lesions in AFVD, which may be instructive to the patho-
genesis and progression of AFVD. We need a larger case series study to 
reveal more potential value of MSI in AFVD. 
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Fig. 3. A The nodule-like high-reflecting lesions on MSI were associated with the round cake-like bulge beneath the inner and outer segments of the macular 
photoreceptor on OCT. B. The line-like low-reflecting lesions in the high-reflecting lesion on MSI corresponded to RPE disruption on OCT. 

Fig. 4. The lesions on the green line on MSI were not observed on FAF or color fundus photography, but could well-illustrated in MSI long-wavelength slabs which 
corresponded to drusenoid structures on OCT. MSI: multispectral imaging; FAF: fundus autofluorescence; FP: fundus photography; OCT: optical coherence to-
mography. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.) 
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