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Purpose: To assess the rate of choroidal neovascularization (CNV) detected by optical
coherence tomography angiography (OCTA) in flat irregular pigment epithelium detachment
(PED) in chronic central serous chorioretinopathy.

Methods: Data on all consecutive patients with chronic central serous chorioretinopathy

who underwent OCTA over a 1-year period were reviewed. The presence of flat irregular
PED, which was defined as an irregular elevation of the retinal pigment epithelium allowing
the visualization of a distinct Bruch’s membrane was assessed on high-resolution OCT B-
scan. Clinical, multimodal imaging, and OCTA data were reviewed by two graders for the
detection of CNV.

Results: Eighty-eight eyes of 61 patients with chronic central serous chorioretinopathy were
included. Patient mean age (+SD) was 54.5 + 12.2 years, and 78.7% were males. Mean
subfoveal choroidal thickness (+SD) was 452.6 + 145.6 um. Flat irregular PEDs were detected
in 59 eyes of 51 patients. OCTA detected the presence of CNV in flat irregular PEDs in 35.6%
of cases. Conversely, using the combination of spectral domain optical coherence tomography
angiography, fluorescein and indocyanine green angiography, CNV was detected in only 25%
of flat irregular PEDs. All hyporeflective flat irregular PEDs on OCT were avascular on OCTA
while they were at least partially hyperreflective when associated with CNV.

Conclusion: One-third of flat irregular PEDs in chronic central serous chorioretinopathy
contained CNV. OCTA detected CNV more frequently than the other imaging modalities.
Further longitudinal studies are needed to assess the indication of antivascular endothelial

growth factor treatments in such cases.
RETINA 38:629-638, 2018

Central serous chorioretinopathy (CSC) is a choriore-
tinal disease characterized by serous detachments of
the neurosensory retina and retinal pigment epithelium
(RPE) disturbance. The acute form of the disease resolves
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spontaneously within 3 months to 4 months with good
visual prognosis. Chronic CSC persists for 6 months or
more, and may lead to complications such as retinal
atrophy and choroidal neovascularization (CNV).!
Recent multimodal imaging modalities have shown
the role of choroidal vascular hyperpermeability and
congestion in the pathogenesis of CSC, which belongs
to the pachychoroid spectrum of disorders.? Pachychor-
oid vascular changes are believed to underlie the devel-
opment of focal alterations in the RPE leading to the
formation of pigment epithelium detachment (PED).?
Pigment epithelium detachment occurs in 70% to
100% of CSC cases with various shapes ranging from
the typical dome-shaped serous PED in acute CSC to the
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flat irregular PED (FIPED) more likely observed in
chronic CSC.!'> We have recently shown that most FI-
PEDs were avascular. Indeed, CNV was detected in
only 18.9% of eyes by fluorescein angiography (FA)
and indocyanine green angiography (ICGA).* However,
the diagnosis of CNV complicating chronic CSC is often
challenging. Choroidal vascular hyperpermeability asso-
ciated with RPE atrophy makes the diagnosis of CNV
difficult when using dye angiography.*>

Optical coherence tomography angiography (OC-
TA) is a new imaging modality that detects erythrocyte
movement, allowing the visualization of blood flow
in vivo, without the use of intravenous dye.® Recently,
several studies used OCTA to assess the presence of
CNV in CSC with variable and noncomparable re-
sults.>7- Dansingani et al®> found CNV detected by
OCTA in 95% of 22 eyes with pachychoroid diseases
and “shallow irregular pigment epithelial detach-
ments.” In another study, CNV was detected by OC-
TA in all seven chronic CSC eyes with “slight retinal
PED with small undulations.”” In other publications,
CNV has been detected by OCTA in 24% to 42% of
patients with chronic CSC.8-!0 The discrepancy in the
rate of CNV found in these studies could be explained
by different definitions of “flat” or “shallow” irregular
PED, the assessment of small patient series, and
patient selection bias.

In this study, FIPED was defined as an irregular
elevation of the RPE allowing visualizing the Bruch’s
membrane. The aim of this study was to assess the rate
of CNV in FIPED by OCTA and to correlate it with
various imaging and clinical criteria in a large cohort
of chronic CSC patients.

Methods

Study Design

This study was conducted in a tertiary ophthalmo-
logic center, Department of Ophthalmology in Lar-
iboisiere Hospital, Paris, between February 2015 and
February 2016. Data of all consecutive patients with
chronic CSC who had an OCTA during this period
were retrospectively reviewed.

Study Patients

Chronic CSC was defined by the persistence of
serous retinal detachment for at least 6 months, or the
presence of recurrent serous retinal detachment asso-
ciated with extensive RPE disturbance. Exclusion
criteria were: patients with macular drusen, high
myopia, dome-shaped macula, vitreomacular traction
syndrome, any history of uveitis, other retinal diseases,

or poor image quality. Eyes were not excluded on the
basis of previous treatment with antivascular endothe-
lial growth factor, photodynamic therapy (PDT), focal
laser, or eplerenone therapy.

Ethical Statement

Signed informed consent was obtained from all
patients in compliance with the tenets of the Declara-
tion of Helsinki. All study-related data acquisitions
were approved by the institutional review board
(CEERB d’lle de France, Paris, France).

Study Protocol

Patient medical records were reviewed, including
best-corrected visual acuity converted into LogMAR
scale, spherical equivalent, dilated fundus biomicro-
scopy, and multimodal imaging data including FA and
ICGA (Heidelberg Spectralis, Heidelberg, Germany),
Spectral-Domain Optical Coherence Tomography
(SD-OCT) (Spectralis) and OCTA. All patients were
imaged using the AngioVue OCTA system on the
commercially available RTVue XR Avanti device
(Optovue, Inc, Fremont, CA), and images were
analyzed using the 2014.2.0.93 version of the
software.

The OCTA device was used to obtain amplitude
decorrelation angiography images. This instrument has
an A-scan rate of 70,000 scans per second to acquire
OCTA volumes consisting in 304 X 304 A-scans in
approximately 2.6 seconds. Orthogonal recording and
merging of two consecutive scan volumes were used
to obtain 3 X 3 mm and 6 X 6 mm OCTA volumes
centered on the fovea. OCT angiograms were core-
corded with the corresponding OCT B-scans, allowing
visualizing both the retinal flow and structure in
tandem.®

Image Analysis

The FIPED was defined as an irregular elevation of
the RPE allowing distinct visualization of Bruch’s
membrane on OCT B-scan. The analysis of the sub-
RPE space at the site of FIPED showed that it was
either hyporeflective (“not optically filled”), or at least
partially hyperreflective as previously described.* The
presence of subretinal fluid and microcystic retinal
edema was also assessed on the OCT B-scan. Subfo-
veal choroidal thickness was measured manually using
the caliper tool software of the Spectralis on enhanced
depth imaging OCT scans, as previously described.!!

All assessments based on OCTA images were per-
formed by two trained retinal specialists (E.B., A.G.),
who were not aware of other imaging findings. B-scans
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and the 3 X 3 mm OCTA macular cube were primarily
reviewed for the detection of FIPED and the presence
or absence of Type 1 CNV at the site of the FIPED. If
a 3 x 3 mm OCTA image did not show any FIPED,
the findings were confirmed through evaluation of the
6 x 6 mm OCTA B-scan.

En-face images were analyzed after adjusting the
level of the segmented layer on the B-scans to better
visualize the FIPED and CNV. Their en-face area was
determined by manual delineation using Imagel
software (public domain software, National Institutes
of Health, Bethesda, MD). If a FIPED or CNV
extended beyond the image border of a 3 X 3 mm
OCTA B-scan, the 6 x 6 mm OCTA image was used
to assess the entire area of FIPED or CNV. In addition,
the maximum width of the FIPED and CNV was as-
sessed on en-face images, and the maximum height of
the FIPED was measured on the OCT B-scan using
Imagel.

FA, ICGA, and SD-OCT images were reviewed by
two trained retinal specialists (E.B., A.G.), who were
not aware of the OCTA results to determine the
presence or absence of CNV. Optical coherence
tomography angiography and the combination of FA/
ICGA/SD-OCT were examined independently by E.B.
and A.G. with an interval of 6 weeks, starting with
OCTA images. The images were presented in a differ-
ent order in each group. The fact that the 3 X 3 mm
OCTA image did not allow memorizing the context of
each fundus, the presentation of cases in a different
order, and the time elapsed between the two readings
minimized the risk of reminiscence of the diagnosis of
CNV. Disagreement regarding interpretation of the
different images was resolved by open adjudication.

Fluorescein angiography images were analyzed for
the presence of CSC leakage from the RPE to the
subretinal space with a smoke-stack or ink-blot
pattern. The presence of a poorly defined hyper-
fluorescent area with late staining was also reported.
On ICGA images, the presence or absence of a neo-
vascular choroidal network was also reported in the
early phase of the ICGA. In addition, the hyper-
fluorescence in the FIPED area was investigated in the
late phases of the examination.

Statistical Analysis

The data obtained was analyzed using an indepen-
dent t-test or Mann—Whitney test for continuous var-
iables. Categorical variables were compared using
a chi-square or Fisher’s exact test when appropriate. A
P value <0.05 was considered significant. Statistical
analyses were performed with XLstat software, ver-
sion 2014.6.01 (Addinsoft, Paris, France).

Results

Patient Characteristics

Eighty-eight eyes of 61 patients with chronic CSC
who underwent an OCTA between February 2015 and
February 2016 were included. Patient mean (+SD) age
was 54.5 £ 12.2 years (range: 34—84). Forty-eight pa-
tients (78.7%) were males. Best-corrected visual acuity
ranged from 1.3 to 0 LogMAR (Snellen equivalent 20/
400-20/20) with a mean (£SD) of 0.28 = 0.3 (Snellen
equivalent 20/40). The mean (xSD) subfoveal choroi-
dal thickness was 452.6 + 145.6 um. Fundus exami-
nation was suggestive of CNV in only one eye
showing subretinal hemorrhages.

CNV Detection Using OCTA or Multimodal
Imaging Analysis

A FIPED, defined by a shallow irregular elevation
of the RPE allowing distinct visualization of the
Bruch’s membrane, was detected using a high-
quality B-scan in 59 eyes (67%) of 51 patients. OCTA
detected the branching of Type 1 CNV in the FIPED
area in 21 out of the 59 eyes (35.6%).

Peripheral anastomosis at the CNV edge was
detected in 11 out of the 21 eyes (Figures 1-2).
CNV had large vessels in 13 eyes (62%, Figures 1—
2). In five eyes, CNV had multiple capillary fronds
with a sea-fan pattern suggesting more active
CNV.!2.13 Using the combination of FA, ICGA and
SD-OCT, CNV was detected in 13 out of the 52 eyes
(25%). In 6/52 (11.5%) eyes in which CNV was de-
tected by OCTA, it could not be visualized with the
other modalities (FA/ICGA/SD-OCT).

Clinical Data Analysis

The eyes with CNV (vascularized FIPEDs) had
a lower visual acuity than those without CNV (0.4 +
0.4 LogMAR (Snellen equivalent 20/50) vs. 0.2 + 0.3
LogMAR (Snellen equivalent 20/32); P = 0.04) (Table 1).
Differences between the mean age, gender, and
history of steroid intake of patients with avascular or
vascularized FIPEDs were not statistically significant.

Thirty-two patients (62.7%) had a history of prior
CSC treatment. Seven eyes (33.3%) of the CNV group
had been treated with antivascular endothelial growth
factor compared with only two eyes (5.3%) in the
group without CNV (P = 0.004).

More eyes had been treated with PDT in the CNV
group than in the group without CNV (38.1% vs.
5.3%; P = 0.004).

Conversely, the same proportion of eyes had been
treated with thermal laser for leaking points in both
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Fig. 1. Examples of choroidal neovascularization (CNV) detected by OCT angiography (OCTA) in flat irregular pigment epithelium detachment
(FIPED) in patients with chronic central serous chorioretinopathy. A. OCTA shows CNV with large trunks and peripheral anastomosis (yellow arrow)
after three ranibizumab and three aflibercept injections. The corresponding OCT B-scan shows a FIPED with overlying subretinal fluid. The OCT
B-scan centered on the FIPED shows its hyperreflective subretinal pigment epithelium space (red arrow). B. OCTA shows a well defined small CNV in
an anti-VEGF-naive patient. The corresponding OCT B-scans show a small FIPED (arrow) without overlying intraretinal or subretinal fluid. C. OCTA
shows CNV in a patient treated with anti-VEGF. The corresponding OCT B-scan shows a FIPED with overlying hyperreflective material and a small
amount of subretinal fluid. The OCT B-scan centered on the FIPED shows its hyperreflective content (arrow). D. OCTA shows CNV with large trunks
in an anti-VEGF-naive patient. The corresponding OCT B-scans show a FIPED (arrow) without overlying subretinal or intraretinal fluid. E. OCTA
shows CNV with peripheral anastomosis (yellow arrow) in a patient treated with anti-VEGF. The corresponding OCT B-scan shows a FIPED without
subretinal or intraretinal fluid. The OCT B-scan centered on the FIPED shows its hyperreflective space (red arrow). F. OCTA shows CNV in a patient
treated with anti-VEGF. The corresponding OCT B-scan shows a FIPED associated with overlying subretinal or intraretinal fluid. The OCT B-scan
centered on the FIPED shows its hyperreflective space (arrow).

groups. The proportion of patients treated with (382.1 + 163.5 uwm) compared with the group without

eplerenone/spironolactone was also similar in both
groups (Table 1).

Imaging Data Analysis

We compared imaging data of eyes with vascular
and avascular FIPED based on the detection of CNV
by OCTA (Table 1).

On SD-OCT B-scans, the rates of subretinal detach-
ment and intraretinal cysts were not statistically
different between both FIPED groups. The subfoveal
choroidal thickness was thinner in the CNV group

CNV (478.5 £ 111.3 um; P =0.01) although spherical
equivalents were not significantly different between
both groups (P = 0.5).

The sub-RPE space was at least partially hyper-
reflective in all FIPEDs associated with CNV (Figures
1-3), but this aspect was also observed in 17 eyes
(44.7%) without CNV (P < 0.001). Thus, all hypore-
flective FIPEDs were avascular (Figure 4).

In 55 out of the 59 eyes, it was possible to measure
the FIPED area on en-face OCT. The FIPED area was
larger in the CNV group (2.2 = 2.8 um) than in the
group without CNV (0.6 £ 0.7 um; P = 0.002).
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Table 1. Comparison Between Eyes With Flat Irregular Pigment Epithelium Detachment Associated or Not With Choroidal
Neovascularization Detected by OCT Angiography

No CNV Detected by OCTA CNV Detected by OCTA P*
n = 31 patients (38 eyes) n = 20 patients (21 eyes)

Age, mean + SD, years 53.3 +13.9 58.0 + 8.1 0.2
Gender, males (%) 27 (87.1) 14 (70.0) 0.2
Previous steroid intake, n (%) 17 (564.8) 6 (30.0) 0.1
BCVA, LogMAR, mean + SD (Snellen) 0.2 + 0.3 (20/32) 0.4 + 0.4 (20/50) 0.04
Spherical equivalent, mean + SD 06 +1.8 09+1.5 0.5
CSC treatments

Anti-VEGF, n eyes (%) 2 (5.3 7 (33.3) 0.004

Laser, n eyes (%) 8 (21.1) 4 (19.1) 0.86

PDT, n eyes (%) 2 (5.3 8 (38.1) 0.004

Eplerenone, n patients (%) 11 (35.5) 7 (35) 0.96
Fundus and OCT findings

Retinal hemorrhage, n (%) 0 1 0.4

Subretinal fluid, n (%) 33 (86.8) 19 (90.5) 1

Microcystic retinal edema, n (%) 3 (7.9) 4 (19.0) 0.2

Subfoveal choroidal thickness, um 4785 + 111.3 382.1 + 163.5 0.01

Hyperreflective sub-RPE space, n (%) 17 (44.7) 21 (100) <0.001
Flat irregular pigment epithelium n = 35 eyes n =20 eyes

detachment features, um?

En-face area, mean (+SD) 0.6 + 0.7 22+28 0.002

Width, mean (+SD) 0.86 + 0.50 1.75+1.2 <0.001

Height, mean (+SD) 0.05 + 0.03 0.09 + 0.1 0.009
Fluorescein angiography n = 35 eyes n =19 eyes

CSC ink-blot or smoke-stack leakage 14 (40.0) 10 (52.6) 0.4

Poorly defined late hyperfluorescence 8 (22.9) 10 (52.6) 0.03
Indocyanine green angiography n = 33 eyes n =19 eyes

Neovascular choroidal network, n (%) 0 11 (57.9) <0.001

Late hyperfluorescence, n (%) 16 (48.5) 15 (78.9) 0.04

*Chi-square or Fisher’s exact test were used for categorical variables; t-test or Mann-Whitney test were used for continuous variables.

BCVA, Best-Corrected visual acuity; VEGF, vascular endothelial growth factor.

Moreover, the maximum width and height were greater
in the CNV group (P < 0.001 and P = 0.009, respec-
tively). The en-face area of the FIPED highly correlated
with the en-face area of CNV (2 = 0.77, P < 0.001).

Fluorescein angiography was available for 54 out of
the 59 studied eyes with FIPED. CSC leaking points
were identified in 10 eyes (52.6%) with CNV, and 14
eyes (40%) without CNV. A poorly defined late staining
was more frequent in the CNV group (Figure 3) than in
the group without CNV: 10 eyes (52.6%) versus 8
eyes (22.9%; P = 0.03), respectively.

ICGA was performed in 52 eyes. A choroidal
neovascular network was visible in the early phases
of the ICGA in 11 eyes (57.9%) with CNV (Figure 2),
and in no eye without CNV (P < 0.001, Figure 4). A
late hyperfluorescence in the FIPED area was detected
in 15 eyes (78.9%) with CNV, and in 16 eyes (48.5%)
without CNV (P = 0.03).

Discussion

In chronic CSC, OCTA could be a potentially useful
substitute for dye angiography providing a direct

visualization of the blood flow in the CNV.'* In the
present study, OCTA was able to detect CNV in
35.6% of eyes in the FIPED area. In a previous study,
based on dye angiography combined with SD-OCT, we
were only able to identify CNV in 18.9% of CSC cases
with FIPED.* Using OCTA enhanced the detection of
CNV in such cases in proportion varying from 24% to
100%.7-10

On conventional multimodal imaging, the difficulty
to detect CNV in CSC is explained by several factors.
Subretinal fluid and intraretinal fluid are present in CSC
cases both in the presence or absence of CNV. The
FIPEDs associated with CNV had a hyperreflective
content that could be suggestive of CNV!3 but, in our
series, almost half of FIPEDs without CNV also had
a partially hyperreflective sub-RPE space. Additionally,
although FA is still considered the gold standard to
detect Type 1 CNV in age-related macular degenera-
tion,'® the poorly defined late hyperfluorescence is not
easy to differentiate from window defects of the RPE
and ill-defined leaking points of CSC. The same diffi-
culty arises with ICGA on which a late hyperfluores-
cence is observed in most CNV cases (78.9%) but also
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Fig. 2. Multimodal imaging of a flat irregular pigment epithelium detachment with choroidal neovascularization in a 68-year-old man with chronic
central serous chorioretinopathy. A. Late phase of the fluorescein angiography shows a macular ill-defined hyperfluorescence. B and C. Indocyanine
green angiography shows the filling of a choroidal neovascularization (CNV) network (arrow, B) in the early phases, and a hyperfluorescent plaque in
the late phase (arrowhead, C). D. Horizontal enhanced depth imaging OCT scan shows a flat irregular pigment epithelium detachment (FIPED) (arrows)
with a hyperreflective subretinal pigment epithelium (RPE) space associated with subretinal fluid (asterisk). A pachyvessel is visible (star) just beneath
the Bruch’s membrane in the FIPED area. E. En-face OCT angiography passing through the FIPED shows a Type 1 CNV with a large trunk, peripheral
anastomosis (yellow arrows), and some areas of capillary sprouting (arrowheads). F. The FIPED is well visualized on en-face OCT after adjusting the
segmentation layer (arrows). The subretinal fluid is hyporeflective (asterisk).
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Fig. 3. Multimodal imaging of a flat irregular pigment epithelium detachment with choroidal neovascularization in a 56-year-old man with chronic
central serous chorioretinopathy. A. Color fundus photography shows no hemorrhage or exudate, but some degree of retinal pigment epithelium (RPE)
atrophy. B. Late phase of the fluorescein angiography shows ill-defined hyperfluorescence with pin points. C and D. Indocyanine green angiography
shows dilated choroidal vessels in the mid-phase (C) and mixed hyper- and hypofluorescence in the late phase (D). E. Horizontal enhanced depth OCT
imaging centered on the fovea shows a flat irregular pigment epithelium detachment (FIPED) (arrows) with a hyperreflective content, subretinal fluid
(asterisk) and microcystic retinal edema. The subfoveal choroidal thickness is increased to 468 um with pachyvessels (stars). F. En-face OCT angi-
ography (6 X 6 mm) passing through the FIPED shows Type 1 choroidal neovascularization (arrowheads). G. En-face OCT (6 x 6 mm) after adjusting

the segmentation layer shows the hyperreflective FIPED (arrows) in the hyporeflective subretinal detachment (asterisk).

in almost half of cases without CNV. In fact, the pres-
ence of a choroidal neovascular network in the early
phases of the ICGA observed in 57.9% of eyes with
CNV was probably the most convincing finding sug-
gesting the presence of CNV as previously described.*

The use of OCTA has undoubtedly increased the
detection rate of CNV in chronic CSC. If the 95% of
CNV reported by Dansingani et al’ in the context of
a pachychoroid disease were probably because of the
case selection, it remains that OCTA was more sensi-
tive than dye angiography, which allowed diagnosing
only 29% of CNV.

Additionally, Bonini Filho et al® have compared OC-
TA to FA used as a gold standard and they have detected
CNV in 30% of eyes with irregular PED in chronic CSC
and found an OCTA sensitivity and specificity of 100%
to detect CNV compared with FA. de Carlo et al® have
detected CNV in 42% of eyes with irregular PED in
chronic CSC with an OCTA sensitivity and specificity
of 86% and 96%, respectively, compared with FA.

In our study, the proportion of Type 1 CNV in FIPEDs
detected by OCTA was 35.6%. Combining FA/ICGA
and SD-OCT allowed detecting CNV in 25% of eyes
with FIPED. OCTA did not miss any CNV that were
detected by a combination of other imaging modalities,
while 11.5% of CNV were missed when OCTA was not
used. In the absence of updated consensus about the gold

standard to detect CNV in CSC, we did not try to
measure the sensitivity and specificity of one method
compared with another.!” However, OCTA is a good
noninvasive tool to visualize CNV that is difficult to
detect with dye angiography, and could be considered
as the new reference or gold standard for CNV detection
in the specific cases of chronic CSC.

In this work, we were able to analyze the specific
features of FIPEDs in most cases. We found a signif-
icant correlation between the FIPED area, maximum
width and height, and the presence of CNV on OCTA.
FIPEDs were larger and higher in the CNV group.
However, in two of our cases, small FIPEDs were also
associated with CNV detected on OCTA (Figure 1).

The pathogenesis of CNV complicating CSC has
not been elucidated. One hypothesis is that long-
standing PED observed in CSC could lead to Bruch’s
membrane disruption and promote CNV develop-
ment.'® A history of laser photocoagulation does not
seem to play a role as the proportion of eyes that
underwent laser treatment was the same in the vascu-
larized and avascular FIPED groups in our series. It
was not the case for half-fluence PDT, which was
more frequently found in the CNV group. However,
the process by which PDT could induce CNV is
unknown and could be related to a relative chorioca-
pillaris hypoperfusion induced by the treatment.!-!°
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Fig. 4. Multimodal imaging of a flat irregular pigment epithelium detachment without choroidal neovascularization in a 67-year-old man with chronic
central serous chorioretinopathy. A. Vertical OCT imaging centered on the fovea shows a flat irregular pigment epithelium detachment (FIPED)
(arrows) with a hyporeflective subretinal pigment epithelium space. B-D. indocyanine green angiography shows dilated choroidal vessels without
neovascular choroidal network visible in the early phase (B), choroidal hyperpermeability in the mid-phase (C), and the FIPED area mostly hypo-
fluorescent (insert) in the late phase (D). Note CSC leaking points near the optic disk (arrow, D). E and F. En-face OCT angiography at the cho-
riocapillaris (E), and outer retina (F) shows absence of choroidal neovessels. G. En-face OCT after adjusting the segmentation layer shows the FIPED

(arrows).

Another observation is that subretinal fluid, in cases
of vascularized PED, might not always be a sign of
CNV activity. As shown in Figure 5, macular retinal
detachment could resorb under eplerenone treatment
despite the persistence of CNV. On the other hand,
OCTA allowed detecting CNV without subretinal fluid
in two patients who did not receive prior treatment with
antivascular endothelial growth factor, raising the ques-
tion of “quiescent” CNV. In the context of age-related

macular degeneration, Querques et al have defined as
quiescent CNV seen on FA and ICGA without intra-
retinal or subretinal fluid on repeated OCT.?"

Hence, most CNV found in our study were rela-
tively large with limited capillary sprouting, whether
the eyes had or had not been previously treated with
antivascular endothelial growth factor.!3

Additionally, we found that eyes with CNV had
a significantly thinner choroid (100 wm thinner) than
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Fig. 5. Multimodal imaging of a 60-year-old woman with chronic central serous chorioretinopathy with choroidal neovascularization treated with
eplerenone. A. Fluorescein angiography shows macular ill-defined hyperfluorescence with a CSC leakage (arrow). B and C. Indocyanine green
angiography shows hyperpermeability from dilated choroidal vessels in the mid-phase (B), and macular hyperfluorescence with CSC leakage (arrow) in
the late phase (C). D. Fundus autofluorescence shows a gravitational hyperfluorescent lesion. E. En-face OCT angiography (6 X 6 mm) shows choroidal
neovascularization (CNV) (arrowhead). F. En-face OCT after adjusting the segmentation layer shows the flat irregular pigment epithelium detachment
(FIPED) (arrows). G. Horizontal enhanced depth OCT imaging centered on the fovea shows a FIPED (arrows) with a hyperreflective subretinal pigment
epithelium detachment space (insert) and dilated choroidal vessels (stars). H. Horizontal enhanced depth OCT imaging centered on the fovea one month
after treatment with eplerenone 50 mg/day shows a decreased subretinal detachment.
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eyes without CNV, which could not be explained by
the age difference, patients with CNV being only 4
years older than those without CNV.21:22 Several
works have reported a decrease in subfoveal choroidal
thickness after PDT treatment.>>>* In the current
study, the rate of PDT was higher in eyes with CNV
and could explain the difference in choroidal thickness
between both groups.

Our study has some weaknesses. First, OCTA has
some limitations. Projection artifacts from the super-
ficial vessels may be mistaken for CNV. Secondly, our
study is retrospective with a possible selection bias of
worse cases related to recruitment in a tertiary center.
Moreover, patients with chronic CSC suspected to be
complicated by CNV might have performed OCTA
more often than others, underestimating the prevalence
of CNV complicating all chronic CSC. Lastly, despite
the precautions taken in the double independent
reading of the two sets of images, we cannot
completely exclude that the reminiscence of OCTA
could have influenced the interpretation of dye
angiography. However, if this had occurred, it would
have minimized the benefit of OCTA.

However, OCTA appeared to be a very effective
tool for detecting neovascular membranes in FIPEDs.
Our study is the largest OCTA analysis of chronic
CSC showing that about one-third of FIPEDs con-
tained CNV whose activity was usually of low grade.
Further longitudinal studies are needed to assess the
indication of antivascular endothelial growth factor
treatments in such cases.
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