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Abstract

Spectral-domain optical coherence tomography (SD-OCT) has emerged as the ancillary
examination of choice to assist the diagnosis and management of neovascular age-related macular
degeneration (AMD). SD-OCT provides more detailed images of intraretinal, subretinal, and
subretinal pigment epithelium fluid when compared to time-domain technology, leading to higher
and earlier detection rates of neovascular AMD activity. Improvements in image analysis and
acquisition speed make it important for decision-making in the diagnosis and treatment of this
disease. However, this new technology needs to be validated for its role in the improvement of
visual outcomes in the context of anti-angiogenic therapy.

INTRODUCTION

Age-related macular degeneration (AMD) is the leading cause of severe visual loss in adults
older than 60 years.1:2 It is estimated that approximately 30% of adults older than 75 years
have some sign of AMD and approximately 10% develop advanced stages of the disease.
More than 1.6 million people in the United States currently have one or both eyes affected
by an advanced stage of AMD and it is estimated that there are another 7 million individuals
“at risk.”1 Due to rapid aging of the population in many developed countries, this number is
expected to double by the year 2020.1:3 Although neovascular AMD only accounts for
approximately 10% to 20% of the overall AMD incidence, this sub-type is responsible for
90% of cases of severe vision loss (visual acuity of 20/200 or worse).*>

Neovascular AMD is characterized by the presence of choroidal neovascularization (CNV)
and is associated with retinal pigment epithelium detachment (PED), retinal pigment
epithelium (RPE) tears, fibrovascular disciform scarring, and vitreous hemorrhage.*
Neovascularization may be predominantly within the retina. This is known as retinal
angiomatous proliferation.®

Historically, neovascularization associated with AMD has been classified several ways.
These classifications have been driven by both the technology available to detect
neovascularization and the therapeutic options available. Fluorescein angiography, which
allows functional assessment of neovascularization, was used to develop a classification
scheme within the context of photodynamic therapy.’:8 Because photodynamic therapy is a
localized therapy, lesions were classified into “classic” early well-demarcated choroidal
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hyperfluoresence with progressive pooling of dye leakage in the later phases on fluorescein
angiography or “occult” poorly defined lesions on fluorescein angiography that may be
accompanied by mottled hyperfluorescence in the mid-phase with associated late leakage or
as late leakage of undetermined origin.”-9:10

Additionally, the advent of indocyanine green angiography helped to detect and better define
the borders of more neovascular membranes.1! Indocyanine green angiography also defined
another type of neovascularization, known as type 3 or retinal angiomatous proliferation,
which is an intraretinal neovascularization.11.12

Using both biomicroscopic criteria and fluorescein angiography, Gass proposed a
classification of CNV based on the location of the neovascular complex with respect to the
RPE layer. Lesions are classified as type 1 when the vessels are confined under the RPE or
type 2 when the vessels proliferate in the subretinal space.13 Histopathologic investigation
of specimens from submacular surgery demonstrates that CNV due to AMD is more likely
to be below the RPE than CNV from other causes.1* As such, this kind of classification was
useful in predicting outcomes of submacular surgery.

Until recently, fluorescein angiography was the primary imaging modality used to detect the
presence and activity of CNV. Although fluorescein angiography is useful for determining
presence of leakage in neovascular AMD, this technique does not provide any three-
dimensional anatomic information about retinal layers, the RPE, or the choroid. The
development of optical coherence tomography (OCT) makes it possible to have cross-
sectional images of the macula or optic nerve head analogous to ultrasonography.

Because OCT represents a new imaging modality, a more refined classification of
neovascularization has been proposed by Freund et al. to employ multimodal imaging where
use of fluorescein angiography and indocyanine green angiography guide the location of the
OCT to acquire both functional and anatomic information about the lesion. In this
classification, type 1 corresponds to neovascularization below the RPE monolayer, type 2
corresponds to neovascularization in the subretinal space, and type 3 corresponds to an
intraretinal lesion.1®

Instead of sound, OCT uses light waves to obtain a reflectivity profile of the tissue under
investigation.1® Light from a broadband light source is divided into a reference beam
traveling a delay path and a sample beam that is directed onto the subject's retina. Light
backscattered by retinal structures interferes with light from the reference beam. The
interference of echoes is detected to create a measurement of light echoes versus depth.
Standard OCT systems such as the Stratus OCT (Carl Zeiss Meditec, Inc., Dublin, CA) use
time-domain detection, in which the reference mirror position and delay are mechanically
scanned to produce axial scans (A-scans) of light echoes versus depth. Scan rates of 400 A-
scans per second with an axial resolution of 8 to 10 um in the eye are achieved with the
Stratus OCT.17 In cases with active neovascular AMD, OCT can be used to detect signs of
activity and to establish a baseline retinal thickness, volume, and fluid involvement.
Additionally, OCT is particularly helpful in identifying the location and level of CNV
(intraretinal, subretinal, and subretinal pigment epithelium) and other lesion components
(blood, fluid, pigment, and fibrosis).18 In cases suspicious for exudative changes, OCT can
be extremely useful in detecting suspected intraretinal, subretinal, or subretinal pigment
epithelium fluid, especially when angiographic interpretation is equivocal, inconvenient, or
not readily accessible.19.20

Spectral-domain OCT (SD-OCT) or Fourier-domain detection uses a high-speed
spectrometer to measure light echoes from all time delays, simultaneously enhancing OCT
capabilities. The reference mirror does not require mechanical scanning. Improved
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sensitivity enables dramatic improvements in sampling speed and signal-to-noise ratio.21:22
SD-OCT detection, coupled with improvements in light sources, achieves axial scanning
speeds of greater than 20,000 A-scans per second with an axial resolution of 3to 7 um in
the eye (Fig. 1). Nine commercial SD-OCT or Fourier-domain OCT systems are currently
available worldwide. SD-OCT has emerged as the ancillary examination of choice to assist
the diagnosis and management of neovascular AMD. SD-OCT has the advantage of
detecting small changes in the morphology of the retinal layers and subretinal space,
allowing for precise anatomic detection of structural changes that may correspond to
progression or regression of the neovascular lesions.23:24

Several focal treatments have been proposed and extensively studied to prevent the severe
visual loss in patients with neovascular AMD, including laser photocoagulation,?
photodynamic therapy,19 and the combination of photodynamic therapy with intraocular
injections of triamcinolone acetonide. Despite anatomical success, there is a low chance for
visual improvement when these treatments are used. In recent years, research has provided
new insights into the pathogenesis of macular disease. Less destructive treatments directly
targeting CNV and its pathogenic cascade are now available.2>26 Antibodies against
vascular endothelial growth factor (VEGF) uniquely offer a significant chance of increase in
visual acuity to patients affected by neovascular AMD. Anti-VEGF therapy can provide
long-term vision maintenance in more than 90% and substantial visual improvement in 25%
to 40% of patients.27:28

Monitoring response to therapy is one of the most important clinical uses of OCT. OCT can
be used to quantify changes in central retinal thickness and volume, as well as subretinal
fluid, which are parameters used in combination with visual acuity to analyze the response
to therapy in several diseases, including neovascular AMD. Fung et al. used OCT to guide
the treatment of neovascular AMD and demonstrated that OCT could detect the earliest
signs of recurrent fluid in the macula after the ranibizumab injections were stopped.29

OCT FINDINGS IN NEOVASCULAR AMD

Fluorescein angiography remains the gold standard for initial diagnosis of CNV, the
defining characteristic of neovascular AMD. Correlation between OCT findings and leakage
and staining on fluorescein angiography have been demonstrated using both time-domain
OCT and SD-OCT systems.20:24 Small changes in the structure of the retinal layers and
subretinal space can readily be noted, allowing the detection of morphological changes that
may signal progression or regression of the lesions. As such, SD-OCT is a useful tool in
diagnosing and monitoring anatomical changes associated with neovascular AMD.

Classic CNV on OCT can present as highly reflective fibrovascular tissue with irregular yet
defined borders between the RPE and Bruch's membrane, or above the RPE (Fig. 2A).30
Likewise, CNV may also present as a localized fusiform serous or fibrovascular PED (Fig.
2B).31 CNV not well defined by fluorescein angiography, or occult CNV, may present as
RPE elevation from the underlying choroidal plane and may be composed of either serous or
fibrovascular tissue (Fig. 3).6:31

CNV, when active, is associated with presence of fluid, which appears on OCT as well
circumscribed hyporeflective spaces that distort the surrounding retinal architecture. The
fluid can accumulate in the subretinal or sub-RPE space or between all layers of the inner
retina, and it can be quantitatively evaluated with OCT (Figs. 2 and 3).6:32 Recent studies
show that SD-OCT is superior to time-domain OCT in detecting subretinal, sub-RPE, and
intraretinal fluid, making it better for evaluation of CNV activity.33
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Freund et al. proposed a more refined classification of CNV that is not based on any single
imaging modality but on information from a variety of imaging techniques, such as
combined fluorescein angiography and SD-OCT, high-speed SD-OCT, and indocyanine
green angiography, when necessary.12 This new classification divides the neovascularization
into three types and has the objectives to refine the treatment strategies and to provide a
prognosis factor.

Type 1 neovascularization is characterized by vessels proliferating under the RPE. With
fluorescein angiography it is described as occult or poorly defined CNV. In indocyanine
green angiography it presents as a low-intensity hyperfluorescence. On OCT it appears as
localized fusiform serous or fibrovascular PED (Figs. 2B and 3). The type 1
neovascularization usually presents a fairly mature neovascular tissue that may incompletely
respond to anti-VEGF therapy.12 The polypoidal choroidal vasculopathy is included in this
classification as a variant of the type 1 neovascularization.

Type 2 neovascularization is characterized by the proliferation of the neovascular tissue
above the RPE, in the subretinal space. With fluorescein angiography it is described as
classic. It may be more difficult to identify on indocyanine green angiography due to the
hyperfluorescence of the background choroidal circulation. SD-OCT localizes the vessels
between the RPE and the photoreceptor outer segments (Fig. 2A). Disruption of the inner/
outer segment photoreceptor junction and intraretinal cystic spaces is often observed. The
type 2 vessels may present complete response to anti-VEGF therapy.12

Type 3 neovascularization, commonly referred to as retinal angiomatous proliferation, is
characterized by intraretinal neovascularization and has a distinct presentation on OCT.
Imaging characteristics include sub-RPE CNV with intraretinal angiomatous change along
with subretinal neovascularization and cystic change. These changes have been
demonstrated to correlate with clinical and angiographic findings and are hypothesized to be
caused by aberrant retinal-choroidal anastomosis (Fig. 4).34 Type 3 neovascularization
appears to be sensitive to anti-VEGF therapy, early in its evolution.12

An additional feature of neovascular AMD is RPE tears or rips. They are known to occur
spontaneously as a feature of the disease and as a result of therapy. On OCT, a tear in the
RPE is characterized by a focal defect in the RPE with scrolling at the borders along with
pleating of the adjacent continuous RPE (Fig. 5). RPE rips are associated with the presence
of a domeshaped PED.3°

Additionally, end-stage AMD can be visualized as a disciform scar made up of
hyperreflective tissue in the same location as the inciting CNV accompanied by retinal
atrophy.®

ANATOMIC ASSESSMENT OF THERAPEUTIC RESPONSE

Currently, inhibition of VEGF-A is the first choice of therapy for neovascular AMD, which
not only stabilizes but also improves visual acuity. The most effective preparations,
bevacizumab (Avastin; Genentech Inc., South San Francisco, CA) or ranibizumab (Lucentis;
Genentech Inc.), are recombinant monoclonal antibodies (Fab) that neutralize all
biologically active forms of VEGF.26 Two Phase 111 clinical trials (MARINA and
ANCHOR) used ranibizumab for the treatment of CNV associated with neovascular
AMD.27:28 |n pboth of these studies, ranibizumab was administered every 4 weeks (fixed
schedule) for up to 2 years without monthly imaging. Both trials demonstrated prevention of
substantial vision loss (lost < 15 letters) in more than 90% of subjects. Additionally,
approximately 30% to 40% of the subjects experienced substantial visual acuity gain (gain >
15 letters). Although these dramatic results have revolutionized the treatment of neovascular
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AMD, the monthly treatment schedule used in the clinical trials has several drawbacks,
including the high number of injections and the challenge of determining an end-point to
treatment.

Consequently, to evaluate the effectiveness of less frequent ranibizumab treatment schedules
on neovascular AMD, the PIER study36 evaluated a reduced-frequency treatment schedule
that consisted of intravitreal injection of ranibizumab once a month for the first 3 months
followed by injections once every 3 months. A reduced chance of substantial vision loss was
observed. However, the treatment schedule tested failed to demonstrate an increased chance
of substantial vision gain compared with sham.

As such, the best criteria for re-treatment are uncertain. The strategies for treatment
indication and particularly follow-up have to be adapted according to new treatment
modalities. When considering re-treatment in neovascular AMD, fluorescein angiography
was commonly used as an indicator of CNV activity; however, several reports have
indicated inability to differentiate between leakage and staining and poor agreement in
interpretation of fluorescein angiography in neovascular AMD between physicians,
especially after treatment.2%:37 Fluorescein angiography is also an invasive modality,
rendering it not ideal for a monthly follow-up. Visual acuity alone depends on many factors,
such as cataract progression. It is a psychophysical measurement with limited reliability.

By contrast, OCT offers many advantages: it is non-invasive and provides an objective
measurement of retinal thickening and extravasated fluid. Further, OCT has been validated
against fluorescein angiography, the gold standard, in the evaluation of retinal vascular
leakage.20:23.24 OCT detects abnormalities, such as interstitial fluid, retinal cystoid
abnormalities, and subretinal fluid, when fluorescein leakage from CNV is present. SD-OCT
also frequently seems to detect abnormalities in the absence of fluorescein leakage from
CNV. Khurana et al. confirmed that the abnormalities more frequently detected on SD-OCT
seemed to correspond to 90% of cases with fluorescein leakage from CNV.24 Additionally,
studies have shown a correlation between retinal morphology on SD-OCT and visual
function. For example, reduction in thickness of the neurosensory retina at the foveal center
correlates with improvement in visual acuity.38 Likewise, reduction of the size of subretinal
tissue on OCT has been correlated with amelioration of contrast sensitivity.3? Furthermore,
disruption of the inner segment/outer segment junction on SD-OCT, which is an important
indicator of photoreceptor integrity, has been correlated with irreversible reduction in visual
function.23:40

In contrast with previous clinical trials, the PrONTO study (Prospective OCT Imaging of
Patients with Neovascular AMD Treated with Intra-Ocular Lucentis) included macular time-
domain OCT features as part of the re-treatment criteria.2% In this OCT-guided study, visual
outcomes were similar to the results from the MARINA and ANCHOR clinical trial
regimens, but the patients in the PrONTO study received an average of 9.9 injections over
24 months. Analysis of the study data after completion of the clinical trial demonstrated that
OCT findings predicted the need for re-treatment based on features such as appearance of
macular cysts or subretinal fluid, and these signs were thought to represent the earliest
manifestations of recurrent CNV. Other OCT-guided studies using ranibizumab®1:42 or
bevacizumab?? confirmed the visual outcomes reported by the PrONTO study using similar
numbers of intravitreous injections.

These OCT-guided studies used time-domain OCT that has an axial resolution of less than
10 pm, with a relatively slow data-acquisition speed (400 A-scans/second). Recently
developed SD-OCT devices offer improved image resolution of less than 3 to 7 um with
dramatically faster acquisition speeds (18,000 to 40,000 A-scan/second). Studies
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demonstrated that SD-OCT provides more detailed views of the intraretinal cysts,
intraretinal fluid, subretinal fluid, and subretinal pigment epithelium fluid when compared
with time-domain OCT.23 There is a correlation between retinal morphology on OCT and
visual function.38:39 For these reasons, SD-OCT devices have higher and earlier detection
rates of CNV activity. For an average patient, earlier detection means a significant gain of
vision, which may be equivalent to or better than the gain achieved with most CNV
treatments. 4

The incorporation of SD-OCT into clinical practice has improved decision-making ability in
the treatment of neovascular AMD (Figs. 5 and 6). However, these instruments have not yet
been validated in the context of anti-VEGF therapy. The Comparison of Age-related
Macular Degeneration Treatments Trial will identify the best approach to anti-VEGF
therapy (bevacizumab and ranibizumab) to be used as the standard of comparison for
subsequent clinical trials for neovascular AMD. This trial has four arms: two with a fixed
schedule for every 4 weeks and two with a variable dosing schedule. On the variable dosing
arm, patients are evaluated monthly using visual acuity and time-domain OCT or SD-OCT
images. Treatment in the follow-up will be driven by the presence or absence of fluid
(subretinal, intraretinal, or sub-RPE) on the OCT. This study will identify whether there is
any difference between anti-VEGF therapies and evaluate whether use of SD-OCT images
can improve outcomes.

In future studies, photoreceptor anatomy may be more readily assessed and quantified by
SD-OCT, and could become an important prognostic factor for patients undergoing
treatment for neovascular AMD.*® Three-dimensional rendering of retinal and intraretinal
structures may enable more detailed assessment of CNV, facilitating the decision-making
ability in the treatment of neovascular AMD.

LIMITATIONS AND FUTURE DIRECTIONS

OCT technology has been used since its inception to monitor and quantitatively analyze
changes in neovascular AMD. The first generation OCT system, time-domain OCT,
acquires images with an axial resolution of approximately 10 pm with an image acquisition
speed of 400 Hz.46 By comparison, SD-OCT has an axial resolution from 3 um in
commercially available machines to as low as 2 to 3 wm in prototypical systems with image
acquisition speeds of up to 312.5 kHz (Fig. 7).47-59 As such, SD-OCT enables the
visualization and quantification of the intraretinal layers, which is valuable in monitoring the
progression of neovascular AMD.

In addition to having increased axial resolution, SD-OCT also has dramatically increased
image acquisition speed: from 50 to 100 times faster than time-domain OCT.?! As such, it is
possible to acquire three-dimensional data sets with reduced motion artifact.#8. Whereas
time-domain OCT systems rely on radial scan patterns of the macula to detect changes in
retinal thickness, which leads to a large amount of sampling error,%2 SD-OCT enables high-
speed volumetric imaging of the macula, which provides comprehensive three-dimensional
tomographic and morphologic information.32 Additionally, with the three-dimensional OCT
data sets it is possible to calculate the fibrovascular lesion volume, which can be used to
monitor the CNV regression.*®

Further, segmentation software used by both time-domain OCT and SD-OCT systems to
reconstruct retinal thickness maps has also improved.>3 Time-domain OCT has been shown
to have errors in segmentation as much as 42.9% of the time.>* There are fewer instances of
software breakdown such as inner/outer retinal layer misidentification and artifacts such as
inaccurate foveal thickness and off-center fixation with the SD-OCT systems compared to
that of time-domain OCT. It was found that among patients with neovascular AMD, time-
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domain OCT had an error rate of 55.56% when determining macular thickness, whereas SD-
OCT systems had error rates ranging from 3.85% to 19.23% depending on the system,55:56
Keane et al. found the error rate in defining macular thickness to be as high as 57% in SD-
OCT.57 As such, there is room for improvement in the accuracy of OCT segmentation
software as it is used in monitoring neovascular AMD.

One approach to improving reproducibility and accuracy of calculated retinal thickness has
been to improve image quality through both hardware and software modifications. Two
strategies in this vein include the use of eye tracking and image averaging. Eye tracking is a
method by which a static fundus image is taken, usually with the aid of scanning laser
ophthalmoscopy, to which a three-dimensional OCT image is co-localized during
acquisition. This co-localization ensures that there is minimal motion artifact in the
horizontal and vertical directions.>8-61

With regard to image averaging, inherent in OCT inferometric signal detection is a certain
amount of speckle or noise in the signal. When multiple B-scans are averaged together, there
is a reduction in the amount of speckle with a preservation of the amount of signal. As such,
averaging multiple B-scans together results in increased definition of the retinal layers.52
This tool makes more detailed characterization of neovascular AMD possible. Some
experimental technologies that seek to further address the limitations of SD-OCT include the
use of swept-source OCT and functional technologies such as Doppler OCT and
polarization-sensitive OCT.83

Swept-source OCT uses a swept cavity laser instead of a superluminescent diode laser,
which is found in most SD-OCT systems. The swept cavity laser can emit different
frequencies of light at a high rate of change. Consequently, spectrometer and line scan
cameras are no longer necessary for image detection as they are in SD-OCT. This hardware
change leads to the advantages of higher image acquisition speed and decreased motion
artifact.64.65

Another promising technology, polarization-sensitive OCT, uses tissue birefringence to
detect the health of the RPE. This may be helpful in diagnosis and monitoring of
neovascular AMD in the future.56 Additionally, Doppler OCT, which takes multiple data
sets in succession, is able to detect flow in retinal vessels.5” This technology holds promise
in monitoring neovascular AMD, specifically in determining whether a neovascular lesion is
active or inactive.
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Figure 1.

(A) Cross-sectional Cirrus HD-OCT (Carl Zeiss Meditec, Inc., Dublin, CA) image of the
normal macula. (B) An enlargement of the image demonstrates the ability to visualize
intraretinal layers that can be correlated with intraretinal anatomy: nerve fiber layer (NFL),
ganglion cell layer (GCL), inner plexiform layer (IPL), inner nuclear layer (INL), outer
plexiform layer (OPL), outer nuclear layer (ONL), external limiting membrane (ELM),
junction of inner and outer photoreceptor segments (1S/OS), retinal pigment epithelium
(RPE), and Bruch's membrane (BM).
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Figure 2.

Cross-sectional optical coherence tomography (OCT) images showing different types of
choroidal neovascularization (CNV). (A) Cross-sectional image captured by RTVue
(Optovue, Inc., Fremont, CA) showing a classic CNV, type 2 neovascularization, delineated
as a nonuniform moderately hyperreflective formation above the RPE (green *) and the
presence of intraretinal cysts (green open arrowhead). (B) Cross-sectional image captured by
Heidelberg Spectralis HRA+OCT (Heidelberg Engineering, Heidelberg, Germany) showing
a fibrovascular pigment epithelial detachment, type 1 neovascularization (green *), and the
presence of subretinal fluid (green closed arrowhead).
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Figure 3.

Occult choroidal neovascularization membrane. (A) The fluorescein angiogram performed
in Heidelberg Spectralis HRA+OCT (Heidelberg Engineering, Heidelberg, Germany)
showed a speckled hyperfluorescence with dye pooled in the subretinal space on the late
phase of the examination. (B) Cross-sectional image of Spectralis device depicted the
thickened retinal pigment epithelium raised by non-uniform moderate hyperreflective
formation with the presence of subretinal fluid (green closed arrowhead) and intraretinal
fluid (green open arrowhead).
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Figure4.

Type 3 neovascularization (retinal angiomatous proliferation). (A) Color photography
showing intraretinal hemorrhage (green arrow). (B and C) Fluorescein angiograms show
poorly defined hyperfluorescence typical of retinal angiomatous proliferation (green arrow).
(D) An enlarged cross-sectional Cirrus HD-OCT (Carl Zeiss Meditec, Inc., Dublin, CA)
image showing a pigment epithelium detachment and a vessel penetrating the retina (green
arrow). (E) Cross-sectional Cirrus HD-OCT image showing a pigment epithelial
detachment, a hyperreflective material (green arrow) that can be the neovascular tissue, in
the outer retina layers. (F) Three-dimensional Cirrus HD-OCT image showing a
hyperreflective material in the outer retina layers (black arrow).
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Figure5.

Cross-sectional Cirrus HD-OCT (Carl Zeiss Meditec, Inc., Dublin, CA) image of a
fibrovascular pigment epithelium detachment (PED) before and after retinal pigment
epithelium (RPE) rip. (A) Cross-sectional image before rip. Note dome-shaped PED (green
closed arrowhead) and intact RPE layer. (B) Cross-sectional image after rip. Arrow denotes
discontinuity of the RPE layer. Note RPE scrolling at the edge of the RPE defect and
pleating RPE over the PED (green closed arrowhead).
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Figure6.

Sequential spectral-domain optical coherence tomography (OCT) scans of a 75-year-old
woman with subfoveal choroidal neovascularization (CNV). A baseline scan depicted an
elevation of the retinal pigment epithelium (RPE) layer, a localized fusiform thickening and
duplication of the highly reflective external band (RPE/choriocapillaris complex), and
intraretinal fluid corresponding to CNV. The patient was treated with intravitreous injection
of ranibizumab at baseline, month 1, and month 2. Three months after the first injection, the
OCT scan demonstrated improvement of macular architecture with mild intraretinal fluid.
Additionally, the thickness map showed a signifi-cant decrease in the retinal thickness at the
macular region. Between 3 and 12 months after treatment, three injections were
administered due to the presence of discrete intraretinal fluid. It is important to note the
better resolution of the 12-month scan due to image oversampling. The improvement in the
resolution leads to a better visualization of retinal layers and it is possible to note the inner/
outer segment junction interruption. At 15 months from the first injection, the patient
presented intraretinal fluid and was treated with intravitreous ranibizumab. At 18 months of
follow-up, no fluid was detected in the macular area, but the thickness map showed a diffuse
thinning.
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Figure?.

High pixel density high-speed ultra-high-resolution optical coherence tomography image
from occult choroidal neovascularization. Note discontinuity of the inner/outer segment (IS/
0S) junction line, subretinal fluid (white *), and pigment epithelium detachment. Bruch's
membrane is demonstrated with the white arrowheads. RPE = retinal pigment epithelium.
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