Case Report 
Novel presenting phenotype in a child with autosomal dominant Best’s vitelliform macular dystrophy 

Introduction
Autosomal dominant Best’s vitelliform macular dystrophy (AD BVMD) is reported to be caused by mutations in the Bestrophin 1 gene (BEST1)1, 2. The bestrophin protein, found in the basolateral plasma membrane of the retinal pigment epithelium (RPE), possibly modulates Ca2+ influx into the cells.3, 4. When mutated, RPE dysfunction results in lipofuscin accumulation, leading to RPE and photoreceptors degeneration.5 The electro-oculogram (EOG), measuring the potential across the RPE, is typically reduced with a reduced Arden ratio (light peak to dark trough).6 This test is pathognomic of Bestrophinopathies and is rarely used in the clinical setting unless this diagnosis is being sought. 
BVMD usually manifests with visual failure in the first or second decade of life; however, there is a large variability in expressivity of the disease and some patients have no manifestation other than a pathological EOG.1, 7
AD BVMD phenotype varies with the stage of the disease.8,9 In the previtelliform stage, the macula is either normal or there might be subtle RPE changes. Well-circumscribed, dome shaped yellow or orange lesion; about a disc diameter in width described as an egg-yolk appearance appears in the vitelliform stage (stage 2). There is a variable amount of admixed transparent fluid which increases in time resulting in Stage 3 (pseudohypopyon), yellow material can break through the RPE and accumulate in the subretinal space in a cyst with a fluid level formed. This stage most often is found in the teenage years, but it has been described in individuals aged 8-38 years. Stage 4 (vitelliruptive), ‘scrambled egg’ appearance is due to the breakup of the uniform vitelliform lesion. Pigment clumping and early atrophic changes may be noted. 
Autofluorescence imaging has shown that after disappearance of the vitelliform lesion there is a wide spread of fluorophore deposition.10 In the later stages Spaide et al 11described OCT findings comparable to central serous retinopathy with subretinal fluid depositions.
Alternatively, Autosomal Recessive (AR) BVMD was described as a distinct entity due to a biallelic mutation in the BEST1 gene.12 Phenotypic features include RPE irregularities, more evident as flecks on autofluorescence, in addition to intraretinal and subretinal fluid seen clinically and on optical coherence tomography (OCT). However no vitelliform lesions are seen.


In this report, we describe an atypical clinical presentation of AD BVMD in a 6 year old more typical of that seen in AR disease or other retinal pathologies. Importantly, BEST1 associated disease was only sought because of a very typical AD BVMD phenotype identified in the probands father.

Case Report
A five year old female was referred to us from another centre with reduced vision and family history of AD macular dystrophy, and a pedigree was drawn (Fig.1)
Her presenting vision was 0.325 logMAR for the right eye and 0.300 for the left by SLT testing, she had a small well controlled exophoria and normal colour vision when tested with ishihara plates.
On fundus examination her macula had a mottled appearance (Fig.2) and spectral domain (SD) - OCT (Heidelberg Spectralis, Heidelberg Engineering, Germany) showed intraretinal pseudocysts resembling a schisis and mainly localized in the outer nuclear layer. Notably, SD-OCT showed no recognizable foveal depression and multiple pseudocysts at the level of the inner and outer nuclear layers. The outer plexiform layer was well visible and demarcated very well the pseudocysts of the inner retina from those of the outer retina. The outer plexiform layer, the ellipsoid and the cone outer segment termination (COST) lines appeared to be crowded. The left eye also showed larger pseudocyst formation in the outer nuclear layer, pinpoint reflectivity representing damaged photoreceptors and a small flat area of hyporeflectivity representing subretinal fluid. (Fig.3). 

 EOG was abnormal in both eyes. The ratio of light peak to dark trough (Arden Ratio) was 1.3 for the left eye and 1.4 for the right eye (values of >1.7 are considered normal). 

Cone and Rod flash electroretinograms (ERGs) were present but smaller than age matched controls and marginally degraded. 
Occipital pattern visual evoked potentials (VEPs) were normal with the exception of those to the smallest 10’ checks which were degraded (right eye worse than left) which was consistent with her level of vision. 
The degraded small check VEPs with sub-optimal ERGs and reduced EOG Arden ratios correlated with clinical findings and when coupled with the family history, were suggestive of AD Bestrophinopathy.

The proband’s father had a typical burnt out Best’s phenotype with 0.46 log MAR vision in the right eye and 0.40 in the left, with normal colour vision on ishihara and full fields. His fundus showed a central scrambled egg lesion on both maculae with an area of hyperpigmentation in the right eye. Subretinal fluid and RPE disruption is evident on high resolution SD- OCT.
Both the proband and her father were screened for coding sequence variants in the BEST1 gene by bidirectional sanger sequencing. Both were found to be heterozygous for a previously reported pathogenic AD BVMD variant c.37C>T p. (Arg13Cys). 13
After our proband had received 3 months of topical Dorzolamide BD in both eyes, no affect on intra-retinal fluid load was seen (Fig 3)
The proband’s younger sister is currently being screened for the family mutation.
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Figure 2. Probands fundus photograph 
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Figure 3. Proband spectral domain (SD) - OCT
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Figure 4. Fathers fundus photograph and autofluorescence      
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Figure 5. Fathers spectral domain (SD) - OCT 
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Discussion

The clinical picture of AD BVMD is quite variable even among members of the same family14. Phenotyping in the early stages of BEST1 disease in children is limited in the literature due to the challenging nature of examination the techniques making good quality retinal imaging and electro diagnostic data challenging. A number of case reports describe advanced disease and neovascular complications in children aging 8 to 9 but the early atypical phenotype we describe here in a young girl, has not been described before. 15-17

In 2006, Schatz et al18 reported the first documented instance in which compound heterozygosity for 2 mutations (Y29X and R141H) caused an especially severe and early-onset BVMD phenotype. In 2008, Burgess et al12 reported a series of patients with clear-cut AR BVMD and described differences in the clinical appearance of these patients compared to patients with AD BVMD. In brief, the distinctive features of AR BVMD were reported to be subretinal or intraretinal fluid in the absence of subfoveal vitelliform lesions, disseminated punctate retinal flecks, hyperopic refraction, and subnormal delayed rod- and cone-driven ERG responses. Burgess12 et al proposed the term autosomal recessive bestrophinopathy to characterize the presentation of these AR BVMD cases and noted that the unusual case reported by Schatz17 et al was likely to be a case of AR bestrophinopathy as well.
In the case presented here, the SD-OCT findings (Figure 3) are more consistent with AR BVMD or indeed another retinal pathology. She was found heterozygous to BEST1 c.37C >T p.(Arg 13 Cys), which has been reported previously in literature in cases with the typical AD phenotype 13
 We believe this is the first report of AD Best disease presenting with intraretinal and subretinal fluid in the absence of other typical features. This novel finding should alert clinicians to consider AD BVMD in the differential diagnosis when seeking a cause for macular fluid in this young age group in addition to encouraging the use of EOG in children with atypical intraretinal fluid.

Figure legends
Figure 1 - Family Pedigree

Figure 2 – Proband Colour fundus photographs showing mottled appearance of both maculae and normal appearance of peripheral retina

[bookmark: _GoBack]Figure 3 – Proband A. Spectral coherence tomography (SD-OCT) of the right eye showing absent foveal depression and multiple pseudocysts at the level of the inner and outer nuclear layers. The outer plexiform layer is well visible and demarcates very well the pseudocysts of the inner retina from those of the outer retina. The outer plexiform layer, the ellipsoid and the cone outer segment termination (COST) lines appear to be crowded. B. SD-OCT of the left eye showing a similar aspect to the right eye, but with larger pseudocysts in the outer nuclear layer. Pinpoint reflectivity representing damaged photoreceptors is seen in the outer retina together with flat hyporeflectivity representing subretinal fluid.
Figure 4 – Fathers Fundus Photos and auto fluorescence showing typical Best’s Phenotype

Figure 5 - Fathers spectral domain (SD) - OCT of both eyes with typical Best’s appearance A. Right eye B. Left eye
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