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Abstract

Herein, we report the case of an 8-year-old girl who presented in December 2000 with a
submacular neovascular membrane in the right eye, with a clinical diagnosis of Best disease.
At that time, she underwent pars plana vitrectomy (PPV) with removal of the subretinal cho-
roidal neovascularization (CNV). Her vision improved from 20/200 to 20/25. Four years later,
a new CNV developed in the other eye. Initially, she underwent unsuccessful photodynamic
therapy. As her vision worsened, she underwent a second, this time successful, PPV with
membrane removal in the left eye, with vision improving to 20/30. Ten years later, she re-
turned complaining of vision loss over the last year. Her vision was 20/200 OU, and optical
coherence tomography demonstrated very large intraretinal cystoid spaces resembling bilat-
eral macular schisis. Four ranibizumab injections as well as dorzolamide eye drops were tried,
both without success. Finally, she underwent PPV with internal limiting membrane peeling
and gas-fluid exchange in the left eye. One month later, the macula appeared flat and vision
had improved to 20/60. The same procedure was performed 1 year later for the right eye,
with vision improving to 20/80. One year later, mild cystic spaces developed again in both
eyes, although much smaller than previously observed. Her vision remained stable.
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Introduction

Best dystrophy is known to be related to an autosomal dominant inheritance caused by
mutation in the BEST1 gene. However, there is another entity called autosomal recessive
bestrophinopathy (ARB), described by Burgess et al. [1] in 2008 as an autosomal recessive
condition associated with biallelic mutations in the BEST1 gene, with either homozygous or
compound heterozygous sequence variants. In both Best dystrophy and ARB, yellow epithe-
lial retinal and deep retinal pigment deposits are present, and there is reduced light-rise on
electrooculogram. ARB can also be associated with choroidal neovascularization (CNV) early
in its course [2].

This report describes a challenging case with long-term follow-up of bestrophinopathy
and innovative, multimodal management.

Case Report

In December 2000, an 8-year-old Caucasian girl presented with a sudden loss of vision
in her right eye. Visual acuity was 20/200 in the right eye and 20/20 in the left. Fundus ex-
amination revealed a pale, dot-like, subretinal lesion inferior to the foveola with subretinal
fluid and subretinal hemorrhage along the inferior arcade (Fig. 1a). In the left eye, a yellow-
ish subretinal material was present (Fig. 1c). Fluorescein angiography showed an area of
hyperfluorescence with leakage at the center of the macula of the right eye, indicating the
presence of a subretinal neovascular membrane (Fig. 1b). The left eye showed an area of
hyperfluorescence without leakage, indicating staining of the retinal pigment epithelium
(RPE) both around and inferior to the foveal center (Fig. 1d). A Stratus optical coherence
tomography (OCT) (Carl Zeiss, Germany) performed at that time demonstrated intra- and
subretinal fluid in the macula of the right eye.

Electrophysiological tests were performed, demonstrating a full-field electroretinogram
with normal cone pathway responses but reduced rod responses. Electrooculogram was
clearly abnormal, with an Arden ratio of 1:1 in the right eye and 1:2 in the left (online suppl.
figure, see www.karger.com/doi/10.1159/000473696). At that time, Best dystrophy was
the differential diagnosis. The relevant family history was negative and family screening was
unremarkable.

In the absence of current-day options, i.e., photodynamic therapy (PDT) and anti-vas-
cular endothelial growth factor (VEGF) agents, in December 2000, the therapeutic procedure
of choice for such a case (type 2 subretinal membrane) was the removal of the submacular
membrane through a 20-G pars plana vitrectomy (PPV). A successful removal was per-
formed, and 3 months after surgery, she had 20/25 vision in the right eye. Postoperative
fluorescein angiography revealed an area of staining fluorescence around the fovea, with no
leakage.

In July 2004 she returned showing an excellent result in the right eye, maintaining her
postoperative 20/25 vision (Fig. 2a, b). On the other hand, the left eye had undergone a sud-
den decrease in vision, with a clinical picture resembling that of the right eye noticed 4 years
earlier. Fluorescein angiography revealed the presence of a submacular neovascular mem-
brane with hyperfluorescence and leakage at the foveal center (Fig. 2d), and Stratus OCT
examination clearly revealed a type 2 membrane (Fig. 2Ze). At that time, PDT with verteporfin
was performed without success. One month later, the subretinal membrane had grown,
showing more subretinal hemorrhage. As her vision continued to deteriorate, she under-
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went a PPV with subretinal membrane removal in the left eye. Three months later, her vison
was 20/30 in the left eye, showing no signs of subretinal membrane.

Ten years later she returned, complaining of central vision deterioration in both eyes
over the previous 12 months. Vision was 20/200 in both eyes. Fundus color retinography
(Fig. 3a, b) and autofluorescence retinography were performed on both eyes, showing an
area of hypoautofluorescence covering most of the posterior pole in both eyes. Spectral do-
main OCT revealed large amounts of fluid with many cystic spaces and appearance of reti-
noschisis in both eyes (Fig. 3c, ). A multifocal electroretinogram was performed showing
decreased b waves in both eyes, being worse in the right eye.

In the beginning of 2014, she had tried 4 bevacizumab injections in each eye and dor-
zolamide eye drops for the last 6 months, both without success.

After discussion with the patient (then aged 22) and her parents, a decision was made
on an experimental, multimodal approach: another PPV with removal of the internal limiting
membrane (ILM) plus C3Fg gas injection in the left eye. Four weeks after surgery, all retinal
fluid had disappeared and her vision was 20/60. Four weeks later, she began to have in-
traretinal fluid again (Fig. 3d, f), although at a much lower level. At this point, a genetic exam-
ination to test her for bestrophin protein was requested, as ARB was suspected. These tests,
performed by the Laboratory of Genetics of the Federal University of Sdo Paulo, Brazil, con-
firmed a homozygous variation in the BEST1 gene (splice site c.768+1G>A).

The vision in the left eye remained stable and the cystic space did not enlarge, so 1 year
later, the patient decided to have the same procedure in the right eye. As with the left eye, all
fluid resolved and the cystic spaces disappeared for a few months. Three months after sur-
gery, fluid started to appear again, but at a much lower level than before surgery, and has
remained so until the present, 1 year after surgery. The online supplementary figure shows
preoperative and 1-year postoperative OCT for the right eye.

Discussion

The patient described here presented with CNV under the foveal area in one eye at the
age of 8, and 4 years later developed the same condition in the other eye. At that time, the
only treatment available was surgical removal of the neovascular membrane through PPV.
This procedure was done in both eyes, with favorable results. PDT was applied in the second
eye without success. Therefore, the left eye also underwent PPV and membrane removal.
Anti-VEGF therapy was not available at that time, and recent studies report good results in
this type of patient [3].

ARB onset usually occurs early in life, the disease presenting with decrease visual acuity.
Other clinical signs of this condition are diffuse RPE dysfunction, intraretinal and subretinal
fluid, and atypical subfoveal vitelliform lesions associated with extramacular and extrafoveal
subretinal deposits [1]. A transmembrane protein primarily expressed in the basolateral
membrane of the RPE and named bestrophin-1 is encoded in BESTI. The functional role of
bestrophin-1 within the RPE remains uncertain, with possible functions as a Ca2+-activated
Cl- channel, a regulator of voltage-gated CaZ* channels, or as a HCO3- channel. It is postulated
that before the photoreceptor outer segments are shed, large amounts of osmolytes are re-
leased which adversely influence the role of bestrophin in RPE cell membranes, leading to
faulty phagocytosis and disrupted fluid transport across the RPE [4]. This may explain the
accumulation of lipofuscin and the development of cystoid macular edema. The rate of VEGF
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production from RPE cells is also thought to depend on the activity of voltage-dependent
L-type Ca2+ channels and may be responsible for the early occurrence of CNV in ARB [5].

Gerth et al. [6] described elongated and thickened photoreceptor outer segments to-
gether with thin processes bridging the space between the photoreceptor and RPE layers in
an 11-year-old boy with ARB. lannaccone et al. [2] found that bilateral intravitreal beva-
cizumab treatment in a 6-year-old child with ARB and associated CNV in one eye did not
resolve the fluid fully, although the CNV responded favorably. This is similar to our experi-
ence, where the classic CNV was no longer active on fluorescein angiography, but the in-
traretinal spaces persisted on spectral domain OCT. These separations (schisis) in between
many retinal layers connected by columns in both eyes are also OCT features seen in juvenile
X-linked retinoschisis. The same features were found in our patient. The fluid in the intraret-
inal space did not seem to respond to anti-VEGF agents, given that there did not appear to be
any benefit in the patient following 4 injections of bevacizumab.

The source of the intraretinal fluid is unknown. Therefore, current OCT-driven treat-
ment protocols applicable to neovascular age-related macular degeneration [7, 8] advocat-
ing treatment until complete resolution of fluid is achieved [9] may not be appropriate in
CNV associated with causes other than age-related macular degeneration. Besides anti-VEGF,
treatment with PDT has been reported for choroidal neovascular membrane associated with
Best vitelliform dystrophy [10]. On the other hand, the good temporary response to PPV and
ILM peeling plus gas was encouraging for both the treatment team and the patient. Within
2 weeks, all fluid disappeared and vision improved.

This case highlights the successful outcome of bilateral, consecutive PPV with subretinal
neovascularization removal and subsequent ILM peeling with gas endotamponade in a case
of bestrophinopathy, and emphasizes the importance of a genetic test as a diagnostic tool in
patients with macular dystrophies. This appears to be the longest follow-up reported in the
literature to date for a case of ARB.
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Fig. 1. a Fundus examination revealed a pale, dot-like, subretinal lesion inferior to the foveola with sub-
retinal fluid and subretinal hemorrhage along the inferior arcade. b Fluorescein angiography showed an
area of hyperfluorescence with leakage at the center of the macula of the right eye, indicating the presence
of a subretinal neovascular membrane. ¢ Fundus examination in the left eye revealed a yellowish sub-
retinal material. d The left eye showed an area of hyperfluorescence without leakage, indicating staining of
the retinal pigment epithelium both around and inferior to the foveal center.
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Fig. 2. a, b Fundus examination (a) and fluorescein angiography (b) of the right eye show no more leakage
in the right eye. ¢, d Fundus examination (c) and fluorescein angiography (d) of the left eye showed a sub-
macular neovascular membrane with hyperfluorescence and leakage at the foveal center. e Stratus optical
coherence tomography examination clearly revealed a type 2 membrane.

Fig. 3. a, b Fundus color retinographies were done for both eyes, showing a central macular yellow deep
lesion in both eyes. ¢, e Spectral domain optical coherence tomography revealed large amounts of fluid
with many cystic spaces and a retinoschisis appearance in both eyes before PPV. d, f Spectral domain opti-
cal coherence tomography b scan showed much less fluid after PPV.
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