
BEST DISEASE ASSOCIATED WITH
MACULAR HOLE
Ramin Nourinia, MD, Danial Roshandel, MD, Behzad S. Lima, MD,
Shima Sayanjali, MD

Purpose: To report a case of Best vitelliform macular dystrophy complicated by macular
hole.

Methods: History and clinical examination, electroretinogram, and optical coherence
tomography.

Results: We report a case of a 20-year-old boy with progressive visual loss in his left
eye. In fundus examination, there was a typical vitelliform lesion in the right eye and
a macular hole in the left eye. The electroretinogram Arden ratio was ,1.1 in both eyes.
Optical coherence tomography revealed deposition of hyperreflective material and
hyporeflective area between the junction of the inner segment and outer segment of the
photoreceptors and the retinal pigment epithelium in the right eye, and large full-thickness
macular hole with cystoid changes in the retinal layers in the left eye. There was no
associated retinal detachment.

Conclusion: Although extremely rare, macular hole should be considered as a cause of
the significant visual loss in patients with Best vitelliform macular dystrophy.
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Best vitelliform macular dystrophy or Best disease
was first described by Fredrich Best in 1905.

Although primarily known as an autosomal dominant
disease, there are reports of autosomal recessive
inheritance.1 Clinically, it presents initially with
deposits resembling an egg yolk (vitelliform stage),
but the vitelliform lesions disperse like “scrambled
egg” (vitelliruptive stage) later. The lesion may
progress to pseudohypopyon and finally to atrophic
stages in which choroidal neovascularization may
occur.2,3

Application of new generations of optical coherence
tomography (OCT) increased our knowledge about the
evolution of lesion in different stages of Best disease.
The previtelliform lesion is characterized by a thicker
layer between the retinal pigment epithelium (RPE)

and the inner segment and outer segment interface. In
all progressive stages from the vitelliform to the
vitelliruptive stage, the vitelliform material is seen as
highly reflective lesion located between the hypore-
flective outer nuclear layer and the hyperreflective
RPE layer. At the vitelliruptive and atrophic stages, on
some parts, hyperreflective mottling on the RPE layer
probably representing the areas of focal RPE hyper-
trophy may be seen. The atrophic stage and the fibrotic
stage are characterized by thinning of all the retinal
layers and diffuse loss of the inner segment and outer
segment interface.3,4

Other OCT findings in patients with Best disease
include cystoid changes in outer plexiform layer and
rarely full-thickness macular hole with associated
retinal detachment.5

In this report, we present a case with Best vitelliform
macular dystrophy that presented with full-thickness
macular hole and cystoid changes in outer retinal layers.

Case Report

A 20-year-old young boy referred with metamorphopsia and
progressive decrease in visual acuity of his left eye for 1 year.
He had no history of ocular or systemic illness or medication.
Best-corrected visual acuity was 20/20 and 20/400 in the right
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and left eyes, respectively. There was no relative afferent
papillary defect. Examinations of anterior segment were unre-
markable, and intraocular pressure was in the normal range in
both eyes. In fundus examination, the vitreous, disk, and retinal
vessels were normal in both eyes. In the right eye, an elevated
large yellow round macular lesion measuring �2 disk diameter
across was found (vitelliform stage). In the left eye, a full-
thickness retinal defect with elevated edges was noted. There
was no clinical sign of epiretinal membrane in both eyes. Eye-
tracking spectral domain OCT (Spectralis; Heidelberg Engineer-
ing, Heidelberg, Germany) was performed with the Early
Treatment Diabetic Retinopathy Study protocol in central 1, 3,
and 6 mm and presented in single-line horizontal scans centered
on the fovea (axial resolution of 8 mm and scanning rate of 40
kHz). Optical coherence tomography revealed thickening of the
neurosensory retina without cystoid changes and an accumula-
tion of hyperreflective material beneath the photoreceptors layer
with a large hyporeflective area beneath them in the right eye
(Figure 1). These changes were not observed in the retina
outside the fovea. In the left eye, a full-thickness macular hole
was observed with thickened and rolled edges and cystoid
changes in the inner and outer nuclear layers and the RPE
atrophy in the macular hole bed, indicating the chronicity of the

process (Figure 2). The extrafoveal retina seemed to be normal.
There was no evidence of vitreomacular traction in both eyes.
Short wave fundus autofluorescence (HRA; Heidelberg Engi-
neering) showed a hyperautofluorscent ring in both eyes
(Figure 3, A and B). Fluorescein angiography (HRA; Heidelberg
Engineering) revealed an area of hyperfluorescence in early
phases remaining in the same size and increased intensity
indicating window defect secondary to localized RPE atrophy
(Figure 4, A and B). The hyperautofluorscent ring in fundus
autofluorescence was consistent with the hyperfluorescent area
in fluorescein angiography, which is an indicator of stressed
RPEs in the edge of the atrophic area. Electrooculogram
(Mon2008H; Metrovision, Pérenchies, France) was performed
for both eyes according to the standard protocols, and the Arden
ratio was calculated, which was characteristically low in both
eyes (Figure 5).

An examination of the family members revealed bilateral macular
lesion with OCT findings typical of best vitelliform macular
dystrophy (except for macular hole which was not observed, Figure
6, A and B) in his 23-year-old sister. There was no evidence of
macular lesion in fundus examination and OCT and no abnormality
in electroretinogram in his parents and other siblings.

Fig. 1. Spectral domain OCT
of the right eye showing hy-
perreflective material between
the inner segment and outer
segment junction and the
RPE, hyporeflective space, and
filament-like bridges between
the photoreceptor outer seg-
ments and the RPE.
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Discussion

Best disease, is a rare, albeit one of the most common,
hereditary juvenile onset macular dystrophies with
autosomal dominant inheritance in a majority of cases.
Clinically, it can be manifested in sequential stages,
although the chronology might differ in some cases.2 An
examination of the family members revealed typical
vitelliform lesion in both eyes and typical electroretino-
gram finding in one of his siblings (his sister), while
other siblings and his parents were normal in fundu-
scopic examination and electroretinogram. Because of
the lack of genetic confirmation, we considered pre-
sumed autosomal recessive pattern for this case, which is
rare in Best disease.1

A typical OCT finding in eyes with Best disease
includes deposition of hyperreflective material in a deep
retinal band so-called outer retina–RPE–choroid
complex in the early stages.6 Other findings include

intraretinal fluid, swelling, and thickening of the outer
retina–RPE–choroid complex. Elevation of the retina
with increased subretinal reflectiveness is noted in the
vitelliform stage.7 Findings in the pseudohypopyon stage
include subretinal hyperreflectiveness corresponding to
the material deposit and hyporeflectiveness correspond-
ing to the subretinal liquid.7 Such findings were
observed in the right eye of our patient (Figure 1).
Subtle changes may also occur in the previtelliform stage
including highly reflective layer between the RPE and
the inner segment and outer segment junction.8 Large
deposits extending up to the outer plexiform layer,
thickening and elongation of photoreceptor outer seg-
ments, small filament-like bridges between the pho-
toreceptor outer segment layer and the RPE, and the
absence of Verhoeff membrane, the interface between
cone photoreceptors and the RPE, were noted by
Gerth et al.9 In their study, the inner retinal layers
were not affected.9

Fig. 2. Spectral domain OCT
of the left eye. Large full-
thickness macular hole (the
diameter was 280 mm in the
apex and 1100 mm in the mac-
ular hole bed) with elevated
rolled edges and cystoid
changes indicating the chronic-
ity of the macular hole.
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In our case, OCT of the right eye revealed increased
retinal thickness with typical fluid accumulation beside
hyperreflective deposits between the inner segment
and outer segment junction and the RPE, which was
compatible with the vitelliform stage. There was also
thickening and elongation of the photoreceptor outer
segments and small filament-like bridges between the
photoreceptor outer segment layer and the RPE as it
was seen by Greth et al.9 In the left eye, OCT findings
include a large full-thickness macular hole with rolled
and elevated edges and cystoid changes in the outer
and inner nuclear layers. Beyond the area of macular

hole, there was a hyporeflective space beneath the
retina including hyperreflective deposits between the
outer retina and the RPE. There was severe thickening
of the retina with cystoid changes.
Interestingly, in both the patient and his sister, OCT

findings were different between the two eyes. The left
eye of the patient (Figure 2) and the right eye of his sister
(Figure 6A) that had poorer visual acuity, showed sever
macular thickening with large cystoid spaces and non-
detectable foveal contour, and albeit macular hole in the
patient. In the fellow eye, (Figures 1 and 6B) accumu-
lation of the subretinal fluid and hyperreflective material

Fig. 3. Fundus autofluorescence shows hyperautofluorescent ring
at the macula in both eyes (A and B) and at the fovea of the left
eye (B).

Fig. 4. Fluorescein angiography. There is hyperfluorescence compati-
ble with window defect because of the RPE atrophy in the right eye (A)
and macular hole in the left eye (B).
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was seen beside photoreceptor outer segment elongation,
preservation of the foveal contour, and the otherwise
normal neurosensory retina without cystoid spaces.
There are few reports of Best disease complicated

with macular hole with associated retinal detach-
ment.5,10 Macular hole without associated retinal
detachment as observed in our case is extremely rare.
To the best of our knowledge, there is only one report of
this complication in the literature.11 It is unclear about
how a vitelliform lesion evolves to a macular hole.
Goldberg and Freund12 studied the evolution of

macular hole in a patient with an adult onset acquired
vitelliform lesion by using high-resolution eye-tracking
spectral domain OCT and suggested that the progressive
foveal outer retinal atrophy, rather than vitreofoveal
traction, is responsible for this complication. However,
the mechanism might be different in hereditary best
vitelliform macular dystrophy cases.
Our case is unusual, firstly, because of its autosomal

recessive inheritance, and secondly, by evolution of
full-thickness macular hole in the absence of retinal
detachment.
In conclusion, OCT is a useful tool for diagnosis

of different features of Best disease especially in
cases with significant decrease in vision. Macular
hole formation with or without retinal detachment is
a rare but important complication of Best disease
that may develop as a consequence of severe cystoid
change and result in significant worsening of visual
acuity.

Key words: Best vitelliform macular dystrophy,
optical coherence tomography, macular hole.
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