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Purpose: To describe elderly patients with central serous chorioretinopathy (CSCR)
mimicking occult neovascular age-related macular degeneration (nAMD).

Materials and Methods: The records of 522 patients with initial diagnoses of nAMD over
one year were reviewed to determine characteristics meeting diagnostic criteria for CSCR
with three or more months of follow-up. Patients were evaluated by clinical examination,
fluorescein angiography (FA) and optical coherence tomography (OCT). At the time of initial
evaluation, patients were either monitored, treated with anti-VEGF therapy or with combina-
tion anti-VEGF and photodynamic therapy (PDT). When no response to anti-vascular
endothelial growth factor (anti-VEGF) treatment was observed, the diagnosis of CSCR
was favored and patients were observed with close follow-up. The Student’s #-test was
used for statistical analysis; a p-value < 0.05 was considered statistically significant.
Results: Eleven eclderly patients met diagnostic criteria for CSCR among 522 patients
initially diagnosed with nAMD. Average age was 75.9 years, and average follow-up was
16.9 months. Average presenting visual acuity was 20/50+2 (67.9 = 5.9 ETDRS letters), and
choroidal thickness was 232.0 + 69.4 um. After observation or treatment, the average vision
improved to 20/40+ (70.5 + 7.8 ETDRS letters, p=0.289). When intravitreal bevacizumab
was given, no changes were observed for patients’ neurosensory retinal detachments
(NSRD). When NSRD changes were observed, they likewise did not correlate to the timing
of anti-VEGF treatment. For patients who were monitored alone, one patient lost one line of
vision, one gained one line, one gained two lines, and one gained three lines. One patient
subsequently developed a choroidal neovascular membrane (CNVM) during initial follow-up
with visual improvement after anti-VEGF treatment. Four patients developed CNVM overall
with long term follow-up.

Conclusion: CSCR in elderly patients can mimic occult CNVM, especially on FA. In this
group, many patients were monitored without treatment, which typically resulted in stable or
improved vision. Careful monitoring is required because of possible development of CNVM.
Keywords: central serous chorioretinopathy, elderly, choroidal neovascular membranes,

choroid

Introduction

Central serous chorioretinopathy (CSCR) is characterized by detachment of the neuro-
sensory retina due to subretinal accumulation of fluid from the choriocapillaris.' The
pathogenesis of CSCR is not fully understood; however, implicated factors include stress,
elevated cortisol levels,” sleep apnea, hypertension, smoking, alcohol consumption,
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autoimmune disease, and retinal perfusion®>> CSCR is
uncommon and has the highest prevalence in males in their
forties, with an annual incidence of 10 per 100,000 in males,
occurring less frequently in females, whereas AMD is much
more common at 1500 per 100,000 people.® While CSCR
generally occurs in younger individuals, studies have found
CSCR to occur in elderly patients, typically defined as patients
older than 70 years old.”

The signs and symptoms of CSCR may resemble
occult choroidal neovascularization (CNVM) due to age-
related macular degeneration (nAMD) and, thus, makes
initial diagnosis challenging in routine practice.”®
Patients may have blurred vision, a relative central sco-
toma, and metamorphopsia, which may wax and wane;
and, visual acuity generally ranges from 20/20 to 20/200
at presentation.” Specifically, patients may have leakage on
FA and, thus, subretinal fluid demonstrated on OCT but
without evidence intraretinal or subretinal hemorrhage on
clinical exam or imaging.”® Distinguishing factors may
include a pachychoroid, in which the choroid is thickened
(>395 microns) and hyperpermeable, predisposing to
patients to the condition.®'*!" Patients may also exhibit
a “double-layer sign”, with RPE having an undulated
appearance and Bruch’s membrane that remains intact.'?
Indocyanine green angiography (ICG) may show choroidal
hyperpermeability, possibly due to binding of ICG mole-
cule to fibrin, while fibrin is transparent on FA.”*

Typically in routine practice, observation is attempted
for CSCR and patients are told to discontinue corticoster-
oids as well as improve modifiable lifestyle factors such as
alcohol and tobacco use. If no trend towards reduction in
NSRD is observed after 2—-3 months, treatment is consid-
ered to avoid damage to the photoreceptors. Thermal laser,
micropulse laser and photodynamic therapy (PDT) have
all been utilized."*'* Unlike AMD, limited efficacy has
been demonstrated in clinical trials for anti-vascular
endothelial growth factor (anti-VEGF) agents in treating
CSCR, unless the patient has subsequently developed
CNVM as a complication.! Prior retrospective studies
have also suggested the role of mineralocorticoids in chor-
oidal vasodilation and accumulation of subretinal fluid,
although newer multicenter prospective studies have
demonstrated this effect to be equivalent to placebo.®'>!°

This retrospective case series describes a cohort of
elderly patients with CSCR in a retina practice mimicking
occult nAMD and provides insight into the clinical deci-
sion process and visual outcomes following monitoring or
treatment.

Materials and Methods

This retrospective study examined a series of elderly
patients with visual loss, metamorphopsia and abnormal
funduscopic exams in a clinical setting. The records of
522 patients initially diagnosed with nAMD in a retina
practice were examined to determine the presence of
CSCR in this elderly population. Visual acuity (VA) was
evaluated using Snellen charts, and converted to Early
Treatment Diabetic Retinopathy Study (ETDRS) letter
equivalents for calculation of mean changes. SD-OCT
(Heidelberg Engineering, Franklin, MA, USA) was used
to measure central macular thickness (CMT) and choroi-
dal thickness as able. Fluorescein angiography was used
to visualize vascular leakage. In this population, certain
patients had the appearance of occult CNVM on FA, but
on SD-OCT there was only a NSRD without subretinal
hemorrhage, intraretinal hemorrhage, or intraretinal fluid.
Pigment epithelial detachments (PED) were also occa-
sionally present. Patients with these findings were initi-
ally diagnosed with occult nAMD and some were
anti-VEGF  therapy
Genentech, San  Francisco, USA; ranibizumab,
Genentech, San Francisco, USA). When there was little
to no response to anti-VEGF therapy and patients had

initiated  on (bevacizumab,

good presenting vision, the diagnosis of CSCR was
favored. Patients were then carefully followed up as fre-
quently as every two weeks initially, with longer separa-
tion of visits if vision was stable. Within a year, most
patients were seen approximately quarterly. If patients
developed CNVM, anti-VEGF therapy and PDT were
employed as indicated.

The Student’s #-test was performed for statistical ana-
lysis. Medical research involving human subjects was
conducted according to the World Medical Association
Declaration of Helsinki. Approval of this retrospective
clinical series was performed by a local institutional
review board (IRBCo; approval #: 2017-0028-RCOC).
Informed consent was waived since patient information

was deidentified.

Results

The mean age of included patients (6 males and 5 females)
was 75.9 years (range 65-91 years, Table 1). The average
follow-up was 16.9 months (range, 2 months to 5 years).
Patients were asked to adjust potential risk factors for CSCR
as able.
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Table | Clinical Outcomes of Elderly Patients with CSCR

Patient Age | Sex | Initial Vision Treatment | Duration of Follow-Up | Course of Disease Final Vision

Number Snellen (Months) (Recurrence) Snellen
(ETDRS Letter (ETDRS Letter
Equiv.) Equiv.)

| 82 F 20/80 (55) None 2 None 20/70 (57)

2 9l F 20/40 (70) PDT 7 Yes x| 20/30 (76)

3 65 F 20/30 (76) None 16 Wax 20/40 (70)

4 75 F 20/40 (70) BvZ 18 Wax 20/60 (61)

5 68 M 20/50 (65) None 13 Yes x | 20/40 (70)

6 79 M 20/30 (76) BvZ 60 Yes x 2 20/40 (70)

7 75 M 20/50 (65) None 6 None 20/30 (76)

8 85 M 20/40 (70) PDT/BVZ 20 Yes x| 20/40 (70)

9 67 M 20/40 (70) None 11 None 20/20 (85)

10 78 M 20/50 (65) BvZ 9 Wax 20/50 (65)

I 71 M 20/50 (65) PDT/BVZ 24 CNV 20/30 (76)

Abbreviations: M, male; F, female; PDT, photodynamic therapy; BVZ, bevacizumab; ETDRS Equiv., Early Treatment of Diabetic Retinopathy Study Equivalent.

All patients had a NSRD on SD-OCT without subretinal
hemorrhage, intraretinal hemorrhage or intraretinal fluid on
imaging or exam. Four patients showed drusen in their fellow
eye while one patient had bilateral CSCR. Fluorescein angio-
grams of all patients had the appearance of an occult CNV.
There were with multiple areas of pinpoint hyperfluorescence,
corresponding to the area of the NSRD that became more
prominent during the late phase of the FA. The mean CRT on
OCT at baseline was 322.6 + 110.1 um, while choroidal
thickness was 232.0 + 69.4 pm. The choroidal thickness of
patients’ fellow eyes were on average 220.6 + 62.9 um. Six of
11 patients (66.7%) exhibited the double layer sign (an undu-
lated RPE layer with an intact Bruch’s membrane) while 7/11
(77.8%) patients had a PED (Figure 1).

At presentation, the mean VA was 20/50+2 (67.9 + 5.9
ETDRS letters). Mean VA at the end of follow-up was 20/40
+ (70.5 = 7.8 ETDRS). The mean VA change from baseline
was 2.6 letters (p=0.289). Overall, 5 patients improved by >1
ETDRS line, 3 patients lost >1 line and 3 had less than 1-line
change in VA (Figure 2). Three subjects received bevacizu-
mab alone; two of these patients lost >1 line, while the other
had no change in vision. OCT findings for these subjects
generally did not change markedly (Figure 2); however, 2
subjects who were only monitored had clinically relevant
reductions in CRT of 104 and 209 um at the end of follow-
up with improvement in VA (5 and 15 letters, respectively).

Patients treated with intravitreal bevacizumab showed no
initial change in their NSRD. When the NSRD changed, it

Figure | FA and OCT of CSCR in the Elderly. Left: Representative late FA in Patient 6 demonstrating occult like CNVM in a patient with CSCR of the elderly. Right, top to
bottom: Patient 5 with sequential SD-OCT imaging showing CSCR that resolved over time, without intervention. This patient had a PED and exhibited the DLS (yellow

arrow).
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Figure 2 Scatter plot of visual acuity change during the study. Visual acuity (VA) reported in ETDRS letter equivalents at presentation and end of data collection
demonstrated that most subjects maintained or improved VA during the study period. The central retinal thickness in all but 2 subjects maintained or reduced during the

study period.

did not correlate with the timing of the intravitreal injections.
Two patients received combination of PDT and bevacizu-
mab. Of these, one subject had converted to CNVM with
evidence of retinal hemorrhage on biomicroscopy and OCT,
but with treatment improved by 11 letters. The other patient
had no change in vision. The patient receiving PDT alone
improved by 6 letters at the end of follow-up. For patients
who were monitored alone, one patient lost one line of vision,
one gained one line, one gained two lines, and one gained
three lines. During total follow-up time, three patients had
a single recurrence of the CSR, while one patient had two
recurrences, for a total rate of recurrence of 44%.

During this study period, 522 elderly patients were
diagnosed with nAMD and 11 of these patients met diag-
nostic criteria for CSCR. Thus, the incidence of CSCR
among elderly patients with initial symptoms similar to
those of nAMD in our practice was 2.1%.

Discussion

This retrospective case series demonstrates that CSCR
occurs in elderly patients and may resemble occult neovas-
cular AMD, although the disease entities are distinct.
Elderly patients who present with new symptoms of
decreased vision and metamorphopsia are more likely to
be initially diagnosed with nAMD with initiation of anti-
VEGEF therapy. The incidence of AMD in this population is
greater at baseline. This may also be due to CSCR and its
spectrum of diseases having features of Type 1 neovascu-
larization and choroidal thickening, although some of the
features of classic macular degeneration, such as drusen,
may be absent.® If an elderly patient presents with several
months of metamorphopsia, relatively good vision, and
a NSRD with possible PED, however, without intraretinal

or subretinal blood, then CSCR of the elderly should be
included as a likely differential diagnosis and close mon-
itoring without treatment may be considered.

The decision to initially treat many of these patients as
diagnosed with nAMD, rather than monitor the patients’
condition, was based on several factors. First, given that in
the elderly population nAMD is much 15 times more
prevalent than CSCR, initial suspicion for nAMD should
be higher. When patients presented with new symptoms of
decreased vision and metamorphopsia, and had subsequent
appearance of an occult CNVM on FA, initiation of anti-
VEGF therapy was started to minimize the risk of vision
loss. Yet, patients typically presented with relatively good
initial vision, likely because they had a shallow NSRD so
photoreceptors may still be adequately nourished by the
choroid. Some patients had noticeable distortions in their
vision, but many presented with a more indolent and subtle
course. Biomicroscopic findings showed a lack of intrar-
etinal or subretinal hemorrhage and OCT demonstrated
NSRD with possible PED. Likewise, intraretinal blood
was not seen on OCT. Other modalities, such as OCT-
angiography (OCT-A) may be obtained to determine the
presence of CNV lesions within the NSRD or choroid to
better guide treatment; and if present, these patients should
receive anti-VEGF therapy. Several challenges, however,
may arise when utilizing this imaging modality such as
poor signal strength and artefactual movement. Likewise,
ICG, may aid in evaluation by demonstrating a hyper-
permeable (pachy)choroid. Thus, elderly patients with
decreased presenting vision, metamorphopsia, subretinal
fluid on OCT, and leakage on FA might be initially thought
to have occult nAMD. However, close attention to the lack
of intraretinal or subretinal hemorrhage, on OCT or
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biomicroscopy may better fit the diagnosis of CSCR even
in the elderly patient. OCT-A and ICG may also differ-
entiate CSCR from occult nAMD in these patients.
Interestingly, these patients did not have a pachychoroid
(choroidal thickness >395 microns), likely because as
patients age choroidal thickness decreases.'”'® However,
66.7% of patients exhibited a DLS, which is consistent
with other studies showing a DLS in 71.2% to 75% of
patients with CSCR."*"?

Given that the incidence of nAMD in the elderly popu-
lation is much greater than CSCR and that these patients
presented with what appeared to be occult nAMD on
exam, anti-VEGF therapy was the initial treatment of
choice. If the subretinal fluid was not reduced by anti-
VEGEF therapy and subretinal or intraretinal blood was not
observed at any time point during the 2—3 month follow-
up period then the diagnosis of CSCR of the elderly was
favored, and anti-VEGF treatment was discontinued.
Patients were closely monitored at this point. In most
cases, vision improved over the course of months without
treatment. Anti-VEGF had no discernable effect on sub-
retinal fluid alone and when the amount of fluid changed it
did not correlate with the timing of anti-VEGF treatment.
Had this been nAMD, we would have expected that deliv-
ery of anti-VEGF would have correlated directly with
decrease of fluid on exam and improvement of vision.
This method was sufficient to diagnose patient’s with
CSCR; and, although OCT-A and ICG would have further
aided in diagnosis, we believe it is not a requirement for
the diagnosis of CSCR. If a patient subsequently devel-
oped a CNVM with evidence of intra- or subretinal-
bleeding or neovascular vessels/membrane, treatment
with anti-VEGF agents was initiated. After the data collec-
tion period for this study and during longer-term follow-
up, 3 additional subjects converted to CNVM at 22, 38 and
39 months. Thus, a total of 44.4% of patients (4/11) con-
verted to CNVM. Therefore, long-term follow-up and
evaluations are required. PDT was also considered if
patients” VA failed to improve or worsened due to
CSCR. Our results agree with Wong et al who reviewed
the evidence for the treatments for CSCR and found that
bevacizumab was not temporally associated with VA
improvements while PDT was associated was.! Overall,
the vision in this cohort of patients did not significantly
change over the course of the study. This may be due to
the fact that patients overall had good presenting vision.
Once a decision was made to treat, PDT was chosen as the
treatment of choice, since all leakage was subfoveal and

the appearance was more like occult CNVM; and, the
entire area was treated with half-fluence PDT. There is
convincing evidence supporting the safety and efficacy of
half-fluence PDT as a first-line therapy. Maruko et al have
shown with enhanced depth imaging OCT that the chor-
oidal thickness was reduced 4 weeks after half-dose PDT,
and indocyanine green angiography indicated a reduction
in hyperpermeability.'> Micropulse laser may also be
employed although none of the patients in this series
underwent this treatment modality since none had “hot
spots” that would allow for focal laser treatment.

Limitations of this study include its retrospective nat-
ure and relatively small sample size, however, it is known
that the incidence of CSCR is much less than nAMD and
likely even more so in this elderly population. Given that
these patients initially were thought to have nAMD and
were only found to have evidence which favored the
diagnosis of CSCR after failure of initial anti-VEGF treat-
ment, this study is inherently retrospective. The research in
this area is currently expanding, and additional studies
employing different diagnostic and treatment modalities
evaluated in a prospective manner will continue to
improve our practice. Still, this study provides insights
into routine clinical practice where elderly patients with
CSCR may be incorrectly diagnosed at first presentation
with occult nAMD.

Conclusion

CSCR in elderly patients can mimic occult nAMD, espe-
cially on FA. In this population of patients initially diag-
nosed with nAMD, 2.1% (11/522) of patients had disease
that was ultimately more consistent with CSCR; the rest
had exudative AMD which responded as anticipated to
anti-VEGF therapy. CSCR of the elderly may be consid-
ered in those patients that have poor or no response to anti-
VEGF agents with resolution of NSRD at intervals not
attributable to anti-VEGF therapy. Historical factors, good
initial vision, and exam findings, including the absence of
retinal hemorrhage, may help to establish the diagnosis.
The disease typically improved with monitoring, however
careful follow-up is required due to possible conversion to
CNVM.
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