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Abstract

Purpose—To describe in detail the phenotype of a patient with Bietti crystalline dystrophy
(BCD) complicated by choroidal neovascularization (CNV) and the response to intravitreal
Bevacizumab (Avastin ®; Genentech/Roche).

Methods—A 34-year-old woman with BCD and mutations in CYP4V2(c.802-8_806del13/
p.H331P:c992A>C) underwent a complete ophthalmic examination, full-field flash
electroretinography (ERG), kinetic and two-color dark-adapted perimetry, and dark-adaptometry.
Imaging was performed with spectral domain optical coherence tomography (SD-OCT), near
infrared (NIR) and short wavelength (SW) fundus autofluorescence (FAF), and fluorescein
angiography (FA).

Results—Best-corrected visual acuity (BCVA) was 20/20 and 20/60 for the right and left eye,
respectively. There were corneal paralimbal crystal-like deposits. Kinetic fields were normal in
peripheral extent. Retinal crystals were most obvious on NIR-reflectance and corresponded with
hyperreflectivities within the RPE on SD-OCT. There was parafoveal/perifoveal hypofluorescence
on SW-FAF and NIR-FAF. Rod > cone sensitivity loss surrounded fixation and extended to ~10°
of eccentricity corresponding to regions of photoreceptor outer segment-retinal pigmented
epithelium (RPE) interdigitation abnormalities. The outer nuclear layer was normal in thickness.
Recovery of sensitivity following a ~76% rhodopsin bleach was normal. ERGs were normal. A
subretinal hemorrhage in the left eye co-localized with elevation of the RPE on SD-OCT and
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leakage on FA, suggestive of CNV. Three monthly intravitreal injections of Bevacizumab led to
restoration of BCVA to baseline (20/25).

Conclusion—Crystals in BCD were predominantly located within the RPE. Photoreceptor outer
segment and apical RPE abnormalities underlie the relatively extensive retinal dysfunction
observed in relatively early-stage BCD. Intravitreal Bevacizumab was effective in treating CNV in
this setting.
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INTRODUCTION

Bietti crystalline dystrophy (BCD) is a rare, autosomal recessive chorioretinal degeneration
caused by biallelic mutations in the CYP4V2 (cytochrome P450 family 4 subfamily V
polypeptide 2) gene, a ubiquitously expressed member of the cytochrome p450 protein
family involved in the selective hydrolysis of fatty acids. ' 2 The phenotype of this rare
disease has been carefully documented through numerous case reports and case series that
date to the pre-molecular era. 3 Clinically, BCD is characterized by a predominantly central
retinal degeneration with yellow-white refractile crystals and associated atrophy of the
central retinal pigment epithelium (RPE) eventually leading to overt chorioretinal atrophy. 4
A smaller proportion of patients show very small crystals in the superficial corneal stroma.
Patients usually present with nyctalopia, decreased visual acuity and constriction of visual
fields in their 219 to 4t decade of life. ® Despite the reported variability in disease severity,
progression to legal blindness and a retina-wide pigmentary retinopathy typically occurs
within the next two decades. Choroidal neovascularization (CNV) has only rarely been
reported in BCD.511

Histopathologic reports from patients with BCD are understandably rare, contributing to our
incomplete understanding of the pathophysiology of this condition. A recently developed
animal model of the disease, the Cyp4v3 /'~ mouse, recapitulates the human phenotype and
represents a landmark step forward in the study of the disease. 12 We hereby present a
molecularly confirmed (compound heterozygote for two known mutations in CYP4V2)
patient with BCD complicated by CNV at a relatively early stage of the disease, which
permitted a glimpse into the early functional and structural changes, particularly in the
setting of this neovascular complication. We used en face and cross-sectional retinal imaging
in combination with co-localized psychophysical measures of retinal function, which we
hope contribute to the current mechanistic hypotheses of this rare condition.

METHODS

A 34-year-old Chinese-American female patient diagnosed with BCD during an eye exam
due to floaters and referred for molecular confirmation and further evaluation underwent
complete ophthalmic examinations including color fundus photography, fluorescein
angiography (FA) and Goldmann kinetic fields. Achromatic (200-ms duration; 1.7° diameter
stimuli) and chromatic (500 nm and 650 nm) static perimetry were performed using a
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modified Humphrey Field Analyzer (HFA 1l-/, Carl Zeiss Meditec, Dublin, CA), following
published methodology. 13 Thresholds were measured along the horizontal meridian at 2°
intervals, extending to 30° of eccentricity, corresponding to the retinal region scanned with
spectral domain optical coherence tomography (SD-OCT) (see below). Dark-adaptometry
was performed using a commercially available instrument (AdaptDx, MacuLogix, Inc.,
Hummelstown, PA). For this test, pupils were fully dilated and the patient was dark-adapted
(>45 min) after which sensitivity was determined with a 505 nm, 200 ms duration, 2°
diameter stimulus at 5° in inferior field. Recovery of sensitivity was measured with this
stimulus after a localized flash (4° subtend, square area), estimated to isomerize ~76% of
rhodopsin, was presented at this location. 14 Psychophysical thresholds were measured every
30 seconds; the test was ended manually when baseline dark-adapted sensitivity was
reached. A standard full-field electroretinogram (ERG) was recorded using a computer-
based system (Espion, Diagnosys LLC, Littleton, MA). 15 SD-OCT, en face near infrared
(NIR) reflectance (REF) and fundus autofluorescence (FAF) imaging to NIR and short-
wavelength (SW) excitation lights was performed using a Spectralis-HRA system
(Heidelberg Engineering GmbH, Heidelberg, Germany). Segmentation of the SD-OCT
images was performed with the built-in segmentation software of the Spectralis-HRA system
ensuring correct identification of retinal boundaries. 16 Choroidal thickness was measured
manually using digital calipers available within the system's software. Comparisons were
made with results from normal subjects (7= 42; ages 10-50 years). Informed consent was
obtained from all subjects; the procedures adhered to the Declaration of Helsinki and the
study was approved by the institutional review board.

RESULTS

The patient had neither a family history of eye disorders nor was there parental
consanguinity. Two known compound heterozygote mutations in CYP4V2(c.
802-8_806del13 / ¢.992A>C (p.His331Pro)) were identified; the ¢.802-8 806del13 mutation
was inherited maternally while the ¢.992A>C (p.His331Pro) mutation was of paternal
origin. On initial evaluation, her best-corrected Snellen visual acuity (BCVA) was 20/20
(with a =5.00 D spherical equivalent correction), and 20/30 (—6.00 D), for her right and left
eye, respectively. Goldmann visual fields were normal in peripheral extent. The anterior
segment examination revealed small paralimbal corneal crystals in both eyes. Fundus
examination was significant for the appearance of numerous yellow-white glistening lesions
scattered mostly throughout the posterior pole (Fig. 1A). The remainder of the ocular exam
was normal. Full-field ERGs were normal for rod-, mixed rod-cone, and cone-mediated
responses.

The patient presented six months after her initial evaluation with complaints of distorted
central vision in her left eye for two days duration. She denied any other symptoms,
including nyctalopia or adaptation complaints. On exam, her BCVVA and posterior segment
exams were unchanged. SD-OCT showed a thickened hyperreflective band above the Bruch
membrane in the temporal parafovea of the left eye (Fig. 1C). FA revealed numerous
window defects in both eyes and a localized area of hyperfluorescence temporal to the fovea
in the left eye that increased in intensity in later frames, and corresponded to the
hyperreflective band on SD-OCT, which was suspicious for CNV (Fig. 1A&C). An
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intravitreal anti-vascular endothelial growth factor (anti-VEGF) injection was scheduled, but
in the interim, the patient returned in emergency with metamorphopsias and blurred vision.
Her left eye BCVA had declined to 20/60 and a small subretinal hemorrhage inferotemporal
to the fovea was noted in this eye. She promptly received the first of three monthly
intravitreal injections of Bevacizumab in the left eye. At the last follow-up at 4 months, her
BCVA had returned to baseline (20/25) with one line improvement from her presenting
BCVA but well within the variability of the measurment. 17 She reported nearly resolved
metamorphopsia and there was no leakage on FA (Fig. 1 A-C). Follow-up SD-OCT showed
a persistent but flattened hyperreflective band without intra- or subretinal hyporeflectivities
suggestive of fluid (Fig. 1C).

The question arises as to whether there are features of this patient's phenotype that may be
different from other patients with BCD or similar to other genetic retinal degenerations
known to be complicated by CNV. This was a unique opportunity to examine in detail the
disease expression at a relatively early stage all while following the response to the anti-
VEGF treatment. To address this question we evaluated the uncomplicated, uninjected, right
eye, after confirming interocular symmetry by SD-OCT (with the exception of the CNV
associated abnormalities in the left eye). The yellow-white glistening lesions, commonly
described as “crystals’, were more numerous in the parafoveal and perifoveal retina,
extending into the superior and peripapillary retina (Fig. 2A). These lesions were more
evident on NIR-REF. SW-FAF showed an area of mottled hypo-autofluorescence that
surrounded the fovea and extended into nasal and superior retina reaching the eccentricity of
the vascular arcades (Fig. 2A). Interestingly, NIR-FAF showed a more confluent pattern of
hypofluorescence with visualization of the choroidal vasculature virtually throughout the
central retina (Fig. 2A). The yellow-white dots were most evident in areas where the FAF
signal was the lowest, particularly for the NIR excitation light. There were examples of co-
localization of FAF hyperreflective images with the yellow-white dots, but the dots were not
discretely autofluorescent to either of the excitation lights. Tenuously hyperautofluorescent
dots, however, were noted overlying the choroidal vessels in regions where visualization of
the choroidal vasculature was possible through areas of confluent NIR-
hypoautofluorescence (Fig. 2A). Horizontal SD-OCT cross sections through the fovea
demonstrated a remarkably normal appearance of the nuclear layers. Abnormalities were
predominantly observed in structures distal to the photoreceptor inner segment ellipsoid
layer. The ellipsoid layer was clearly visible at the foveal center, became non-detectable in
the parafovea, and was again discernible only at greater distance from the fovea (>2 mm) in
the temporal macula, where the retina showed a more normal lamination and
autofluorescence pattern (Fig. 2A & B, arrows). The interdigitation of the photoreceptor
outer segments and the RPE was not discernible throughout the central retina. There were
multiple small hyperreflective dots within the RPE layer, most evident in nasal parafovea,
and the choroid appeared thinner compared to normal near the foveal center and in nasal
retina.

To understand the consequences that these structural changes have on retinal functioning,
SD-OCT thickness parameters were quantified and related to co-localized measures of
visual sensitivity. Foveal ONL thickness was within normal limits (122 pm; normal + 2SD =
112 + 32 pm), but the distance from the ellipsoid to the RPE layer was reduced to half (25
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um) the normal mean (53 + 14 um). Static perimetry showed normal cone-mediated
sensitivity at fixation (Fig. 2C, fop panel), surrounded by paracentral, rod-greater-than-cone,
sensitivity losses (Fig. 2C), which co-localized with the ellipsoid and OS-RPE
interdigitation abnormalities on SD-OCT. There was a gradual return to better sensitivities
with increasing eccentricity from the center coinciding with better appearing retinal
lamination. Sensitivity loss was greatest in the nasal parafovea (~2 log units for rod-
mediated sensitivity) at 1.2 mm from fixation. At this location, the ONL was normal in
thickness (89 um, normal = 83 + 22 um); the OLM was still visible, but the ellipsoid and the
OS-RPE interdigitation layers were not discernible. Choroidal thickness in this region was
the thinnest (111 pm) compared to normal (253 + 125um). Outer retinal layering at an
approximately equidistant location from the fovea (1 mm) in temporal retina showed less
abnormality. The ellipsoid band was visible although the OS-RPE interdigitation was not
discernible. The ONL was normal (97 um; normal = 86 + 20 um) in thickness, but there was
a shortened ellipsoid to RPE distance (13 pm) compared to normal (42 + 8 um), suggesting
outer segment shortening. Choroidal thickness at this location (141 pm) was within normal
limits (230 £ 101 pym). The kinetics of recovery of sensitivity following a 76% rhodopsin
bleach at a location with ~1 log unit rod sensitivity loss, 1.5 mm in superior retina, was
within normal limits (data not shown). Inner retinal laminae were normal in thickness
without evidence of retinal remodeling.

To examine the sequence of the structural changes, magnified SD-OCT cross sections from
three regions representing different degrees of FAF abnormalities (Fig. 3A, i, ii, iii), were
compared with representative normal sections. At the foveal center (Fig. 3A, /) there was
non-homogeneous hypo-autofluorescence on SW-FAF that extended a greater distance from
the center than the hypo-autofluorescence that is normally observed at the fovea (see Fig.
2A, inset, for comparison with normal). A better-preserved temporal retina (Fig. 3A, iii) was
separated from the hypo-autofluorescent center by a region of patchy hypo- and
hyperautofluorescence (Fig. 3A, 7/). As noted before, the ellipsoid layer was visible at the
fovea, the cone OS (COS) length, the distance between the inner segment ellipsoid layer and
the apical RPE, was reduced in length and the interdigitation between the COS and the RPE
was not discernible. The ellipsoid layer becomes undetectable a short distance from the
center where multiple small hyperreflective images were noted within the apical side of the
RPE layer, between the ellipsoid and the RPE through a non-discernible OS-RPE
interdigitation signal or toward the basal RPE (Fig. 3B, stars). In some locations, larger
hyperreflective spots were seen extending from the RPE through the external limiting
membrane (ELM) into the ONL (Fig. 3B, arrow). The greater visibility of the yellow-white
dots on en face imaging appeared to correspond to this region of absence of the ellipsoid
and/or OS-RPE interdigitation signal and hypo-autofluorescence for both excitation
wavelengths (Fig. 3 A&B). Examples of round hyperreflective images within the inner retina
and deeper than the RPE were observed but were infrequent.

A magnified SD-OCT cross-section from the temporal perifoveal retina (Fig. 3A, /i)
illustrated possible earlier stages in the development of the abnormalities of the outer retinal
sublaminae (Fig. 3C, /eft panels). The temporal side of this section showed a small
hyperreflectivity within the apical RPE; a similar lesion nasal to it that fills the
hyporeflective gap that normally exists between the OS/RPE-interdigitation layer and the

Ophthalmic Genet. Author manuscript; available in PMC 2017 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Fuerst et al.

Page 6

inner segment ellipsoid layer (Fig. 3C, white stars). Nasally, there are no hyperreflective
lesions within the RPE but instead a gap in the ellipsoid layer. This finding may explain the
disappearance of crystals with disease progression long known to occur in BCD and may
signal the onset of more proximal photoreceptor abnormalities (Fig. 3C, arrow). 18. 19 Better-
preserved retina temporally with less abnormal SW- and NIR-FAF signals showed a near
normal retinal lamination with only an occasional hyperreflective lesion within the RPE
(Fig. 3C, right panels, star).

DISCUSSION

CNV is infrequently reported in association with hereditary retinal degenerations. 2° To our
knowledge, ten cases of BCD with CNV have been reported®-11 with only two in
molecularly confirmed CYP4V2-associated BCD. 7 11 If the low prevalence of BCD is
taken into account, then the occurrence of CNV in patients with BCD is not uncommon,
consistent with a similar observation from a recent BCD case series. / Observation of larger
groups of patients with BCD in longitudinal, multi-institutional studies will be required to
confirm this observation.

The cause of CNV in BCD is not known, although it is likely that breaks in Bruch
membrane would be essential for CNV to develop. The opportunity presented, as we were
following this patient closely during anti-VEGF therapy, to try to better understand the
pathophysiology of this condition, and of the association with CNV, through a detailed
phenotypic characterization. CYP4\V/2-associated BCD shows a remarkably consistent
phenotype despite reported variability in disease severity. 11 21-24 |n addition to the nearly
pathognomonic presence of retinal crystals, other features shared amongst patients include
the presence of very fine corneal crystals, nyctalopia and pericentral scotomas with relative
preservation of foveal vision and foveal centers reflective of the underlying early regional
predilection of the disease to the parafovea/perifovea with extension into the peripapillary
and midperipheral retina. 8 21 2531 We found RPE depigmentation on fundus exam limited
to the retina immediately nasal to the fovea. SW-FAF and NIR-FAF, on the other hand,
revealed more extensive abnormalities including parafoveal and perifoveal hypo-
autofluorescence extending nasally and superiorly to the eccentricity of the optic nerve,
reminiscent of the pattern reported by ophthalmoscopy, by fluorescein and indocyanine
green angiography, and by a few studies using FAF imaging in later stages of the

disease. 21 32-34 The regional predilection suggests vulnerability of this region of high rod
and cone photoreceptor cell densities, particularly rods, and of greater photoreceptor-to-RPE
cell ratios, a pattern shared by retinal degenerations known to be associated with

CNV. 16.35-39 There was also an extensive loss of the NIR-FAF signal in areas of better
preserved SW-FAF, suggesting that RPE depigmentation precedes total outer segment loss
and results in accumulation of lipofuscin within RPE cells apposing degenerate
photoreceptors. The retinal crystals were seen primarily within the RPE in support of
previous observations. Only rarely were crystals observed within the inner retina or deeper
to the apical RPE and when this occurred it was typically in regions with severe RPE
abnormalities, suggesting displacement. 21. 33, 34, 39-42 There was loss of the photoreceptor
outer segment-RPE interface signal on SD-OCT across large expanses of the central retina
even in the absence of crystals and in regions where a deceivingly normal ONL co-localized
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with abnormal vision. This relative dissociation between the abnormalities at the
photoreceptor outer segment-RPE layer in the setting of a preserved ONL lends supports to
the hypothesis that these are the structures primarily affected by the molecular defect. 12 21
Abnormalities of the apical RPE with loss of melanin may also explain the widespread
abnormalities observed on NIR-FAF, which were less extensive on SW-FAF. 12 Choroidal
thickness was normal in regions of obvious outer segment-RPE change suggesting a
sequence where choroidal changes follow RPE and photoreceptor abnormalities.

CYP4V2encodes a protein highly expressed within RPE cells involved in the degradation of
omega-3 polyunsaturated fatty acids, important components of the photoreceptor outer
segments. 2 The results support a primary abnormality within the RPE and distal part of the
photoreceptor outer segments, perhaps involving the metabolisation of the photoreceptor
outer segments or involvement in the homeostasis at the tip of the outer segments/RPE
interface, and recapitulates histopathologic findings in a recently developed mouse model of
BCD.12 21,43

In common with other retinal degenerations with CNV associations, particularly AMD and
other BCD cases, the abnormalities observed in this patient occurred in the juxtafoveal/
parafoveal retina. 44 The regional predilection may relate to the parafoveal disruption of
RPE integrity and photoreceptor outer segment-RPE relationships. We demonstrated
significant rod sensitivity loss co-localizing to these regions suggestive of a regional
predilection for rod dysfunction in early BCD. Retina-wide rod disease demonstrated with
full-field ERGs in patients with more advanced disease, elevated dark-adapted thresholds on
previous dark-adaptometry measurements, and nyctalopia later in the disease, likely result
from the extension of the localized dysfunction to larger expanses of retina, 2 28, 31, 45-48
Localized cone dysfunction, on the other hand, was less severely affected but was definitely
present and likely progressed into absolute scotomas as reported with light-adapted
perimetry and multifocal electroretinography. 8 25 27, 28,30, 31, 39, 47, 49-52 |t js possible, for
example, that the emergence of CNV in BCD may be a consequence of a decline in the
production of anti-angiogenic factors by an abnormal RPE subserving high densities of
photoreceptors in the foveal and parafoveal retina. >3 The presence of crystals within the
RPE may not directly predispose to CNV, since neovascularization would be expected to be
much more prevalent, and perhaps, not limited to the fovea and parafovea. It is also possible
that CNV only occurs when the RPE fails to maintain the Bruch-RPE-photoreceptor
homeostasis, for example as a barrier or source of anti-angiogenic factors in the setting of an
otherwise functioning retina, which may explain the observation of CNV in association with
locally severe RPE disease and photoreceptor dysfunction. Patients with BCD and CNV
have presented during the early stages of the disease, a characteristic shared by our patient
and consistent with this idea.” Interestingly, CNV complications in retinal degenerations
have been most frequently reported in conditions in which there is a closer involvement of
the RPE in the pathophysiology, such as Stargardt disease, gyrate atrophy, choroideremia,
late-onset retinal degeneration and Best vitelliform dystrophy.2 54-58

Dark adaptation abnormalities have been reported in Sorsby fundus dystrophy, late onset
retinal degeneration and AMD, examples of retinal degenerations associated with subretinal
neovascularisation as complication. 39 60 We found no gross recovery abnormalities
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following the partial rhodopsin bleach used in this work, supporting a grossly normal
function of the retinoid cycle and weighing against primary permeability abnormalities of
the RPE-Bruch's membrane thought to both mediate adaptation abnormalities and contribute
to the development of CNV in some of the above referenced conditions. 39 60 Although we
tested the rod recovery Kinetics at a location with significant rod dysfunction and at a similar
distance from the fovea as the region of CNV in the contralateral eye, dark-adaptation
abnormalities may still be dependent on local RPE disease severity, and may be only
unveiled with greater rhodopsin bleaches or in more advanced disease stages, consistent with
a previous report that used full-field bleaches.*’

Many of the reported cases of CNV in patients with BCD have presented in a similar manner
with a small elevated, hyperreflective, juxtafoveal lesion on SD-OCT with associated small
subretinal hemorrhage at relatively early disease stages. 611 While some reports have shown
that CNV can regress without intervention, > 6 other studies have reported the success of
anti-VEGF agents in CNV associated with BCD. 7- 910 |n our patient, in the presence of
active CNV and metamorphopsia, anti-VEGF treatment was instituted, resulting in improved
visual acuity and decreased visual distortion, supporting the role of the VEGF pathway in
the pathophysiology of CNV in BCD and of a role of anti-VEGF therapy in the treatment of
CNV in this condition. Awareness of this type of presentation of CNV in these patients may
help clinicians diagnose CNV earlier in its course and thus offer earlier treatment.

In conclusion, the detailed phenotypic characterization of this patient with CYP4V2-
associated BCD supports early primary photoreceptor outer segment - RPE interface
abnormalities in this condition. The abnormalities co-localized with changes in the fundus
autofluorescence pattern and with localized losses of rod > cone function in the setting of a
deceivingly preserved ONL, a pattern uncommon in most primary photoreceptor diseases.
Some of these changes may in fact be reversible, which may one day serve as parameters to
follow to gauge efficacy of future treatment trials for this condition. The report intends to
raise awareness of the possibility of neovascularization even in relatively early-stage BCD
and demonstrates the efficacy of anti-VGEF treatment of this complication.
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FIGURE 1.
(A,B) Fundus photography (/eft panel) and late phase FA (right panel) in the patient before

(A) and after (B) anti-VEGF therapy. (C) SD-OCT horizontal cross-section through the
fovea of the symptomatic left eye of the patient before (fo0p panel) and after (bottom panel)
three monthly intravitreal injections of Bevacizumab.
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FIGURE 2.
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(A) Fundus photography, fundus reflectance and autofluorescence imaging in the patient.
Normal appearance of SW-FAF and NIR-FAF imaging are shown as insets. (B) SD-OCT
horizontal, 9 mm cross sections through the fovea of the patient compared to a representative
normal subject. Nuclear layers are labeled: outer nuclear layer = ONL, inner nuclear layer =
INL, ganglion cell layer = GCL. Outer retinal layers are labeled (diagonal arrows) according
to recently proposed nomenclature. 1 1. OLM, 2. Ellipsoid, 3. Photoreceptor outer
segment/RPE interdigitation, 4. RPE. Vertical arrow in the patient denotes boundary region
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where the retina transitions from a near normal appearance on FAF imaging in temporal (T)
retina to a clearly abnormal signal nasally (N). (C) Horizontal sensitivity profiles measured
with achromatic, light-adapted (Zop panel), and dark-adapted, chromatic (500 nm), automatic
static perimetry in the patient compared to the normal range (gray band = mean * 2SD).
Dark adapted photoreceptor mediation estimated with two color (500 nm and 650 nm) dark
adapted perimetry is shown above the dark-adapted sensitivity profile (R = rod; M = mixed
cone-rod; C = cone mediation). Gap in the dark-adapted, rod-mediated sensitivity profile
corresponds to the rod free region near fixation. Hatched bar: blind spot.
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Normal

Normal Normal

FIGURE 3.
(A) Magnified NIR-REF and SW-FAF from the patient. Arrows in the NIR-REF image

denote regions sampled with SD-OCT and orientation of the magnified (B) cross-sections.
(B) Magnified SD-OCT horizontal cross-section through the fovea into nasal retina in the
patient compared with a normal subject. Scans are split at the fovea and flipped horizontally
in the normal subject to facilitate comparisons of the details of the outer retinal lamination.
Scans are vertically aligned by the RPE/Bruch's layers (C) Magnified SD-OCT scans from
regions ‘ii’ (left panel) and ‘i’ (right panel) compared with sections from a normal subject.
Stars denote RPE hyperreflectivities that correspond to yellow-white dots; arrow points to
gap in the ellipsoid layer.
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