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Abstract

Central serous chorioretinopathy (CSCR) is a retinal disease that may be complicated by the
development of serous retinal pigment epithelial detachment (PED). The exact molecular
mechanisms of CSCR have remained uncertain as well as there is no effective medical therapy.
Herein, we describe a case of a 43-year-old male suffering from chronic CSCR with PED and
visual acuity reduction (20/40) that showed improvement in visual acuity (20/25) and meta-
morphopsia 2 weeks after daily intake of 20 mg sildenafil tablets. Optical coherence tomog-
raphy (OCT) scan showed resolution of PED with residual degeneration of the photoreceptor
inner and outer segment layer and retinal pigmented epithelium. The patient continued treat-
ment with sildenafil 20 mg for 2 months. Six months after the discontinuation of therapy,
visual acuity was maintained, with absence of PED at OCT. Our case supports the hypothesis
that phosphodiesterase type 5 (PDE-5) inhibitors may be an alternative in the treatment of
patients with CSCR, alone or combined with other medications.
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Introduction

Central serous chorioretinopathy (CSCR) is an idiopathic retinal disease characterized by
alocalized serous detachment of the sensory retina, secondary to an alteration of the chorio-
capillaris. In some cases, CSCR may be complicated by the development of serous retinal
pigment epithelial detachment (PED).

Several systemic drugs have been proposed for treating CSCR. Inhibitors of carbonic
anhydrase IV have been evaluated, and a clinical trial observed that patients treated with oral
acetazolamide have a faster resolution of subretinal fluid and a faster improvement of visual
acuity [1]. Furthermore, systemic drugs that interfere with the glucocorticoid pathway have
been tested, including ketoconazole, mifepristone (RU486), finasteride, rifampin, antiadren-
ergic, spironolactone, eplerenone, and melatonin [2].

Sildenafil is primarily used in erectile dysfunction that inhibits phosphodiesterase type 5
(PDE-5) and type 6 in all vascular tissues, thus determining vasodilation and increasing vascular
blood flow [3]. In the present report, we describe a case of a patient with chronic CSCR and PED
treated with sildenafil, who presented a resolution of the serous detachment of the neuroepi-
thelium and pigment epithelium with residual degeneration of the photoreceptor inner-outer
segment layer and retinal pigmented epithelium (RPE) and remarkable visual improvement.

Case Report

A 43-year-old Caucasian male with a known history of chronic CSCR in the left eye
presented for an eye examination in our Ophthalmology Unit, complaining of the persistence
of blurry vision and metamorphopsia in the left eye. The patient had been previously treated
with oral 500 mg of acetazolamide daily for 4 weeks and later with eplerenone 25 mg/day for
3 months with no significant improvement.

Best corrected visual acuity (BCVA) was 20/20 (Snellen) in the right eye and 20/40 in
the left eye; intraocular pressure was 18 mmHg and anterior segment unremarkable in both
eyes. Posterior segment examination of the lefteye showed alocalized round area of subretinal
fluid in the macula region.

The patient underwent fluorescein angiography (FA) and indocyanine angiography (ICGA),
optical coherence tomography (OCT) with Spectralis HRA-OCT (Heidelberg Engineering,
Heidelberg, Germany), and optical coherence tomography angiography (OCTA) with AngioVue
(Optovue Inc., Fremont, CA, USA). OCT scan revealed the presence of a PED in the parafoveal
region and a corresponding increased transmission of fluorescence related to the RPE alteration.
In contrast, the ICGA scan showed hyperfluorescence and blockage of the normal choroidal vascu-
lature in correspondence to the PED. OCT scans and angiography images are shown in Figure 1.

We prescribed oral sildenafil 20 mg/day (the minimum dosage indicated to be effective in
treating patients with pulmonary hypertension [4, 5]) for 2 months. After 2 weeks of therapy, the
patient reported an improvement in visual acuity and a reduction of metamorphopsia in the left eye.

At eye examination, BCVA improved from 20/40 at baseline to 20/25 with a complete reso-
lution of the PED, residual degeneration of the photoreceptor inner and outer segment layer,
and RPE at OCT. A moderate increase of choriocapillaris thickness was also observed (Fig. 2).
The patient continued a daily intake of sildenafil for 2 months with no adverse reactions during
therapy.

Six months after the discontinuation of the therapy, the patient was re-evaluated. He did
not refer metamorphopsia. At examination, the BVCA in the left eye was 20/25, and OCT scan
revealed a complete resolution of the serous detachment of the neuroepithelium with residual
degeneration of the photoreceptor inner and outer segment layer and RPE (Fig. 3).
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Fig. 1. a Optical coherence tomography (OCT) of the macula showed the presence of pigment epithelium de-
tachment (PED) in the left eye. b OCT angiography of choriocapillaris showed no significant signals in blood
vessels. ¢ Fluorescein angiography revealed a corresponding increased transmission of fluorescence related
to the RPE alteration. In contrast, indocyanine green angiography showed hyperfluorescence and blockage
of the normal choroidal vasculature in correspondence to PED.

Discussion

CSCR is an idiopathic disease that affects different anatomical structures in the posterior
segment of the eye. The pathogenesis remains enigmatic, despite new advances in imaging tech-
niques.

Recent studies underline the primary role of choriocapillaris and RPE in the development
of the disease [6]. It is supposed that ischemia in the choriocapillaris induces an increase in the
permeability of vessels, particularly in the Sattler’s layer, determining an increase in hydrostatic
pressure in the interstitial space. This mechanism would induce a functional alteration of the
RPE and an accumulation of fluid in the subretinal space. Moreover, it has been suggested that
dysfunction in RPE cells leads to a loss of polarity and an active fluid pumping from the choroid
to the retina layer, determining an accumulation of subretinal fluid [7].

The primary cause of ischemia has not been well-understood, and different theories have
been proposed. Some studies showed a reduction in the venous outflow and an increase in
plasminogen activator inhibitor 1 (PAI-1) enzyme, suggesting that thrombotic mechanisms
could drive the development of ischemia in the choriocapillaris [8]. Moreover, patients with
CSCR have increased cortisol and aldosterone levels in the blood. Aldosterone acts by stimu-
lating angiotensin receptor 1 (AGTR1) that leads to an endothelial dysfunction and oxidative
stress in the choroidal vessels, whereas cortisol determines oxidative stress in RPE cells;
these mechanisms lead to inflammation, reduction in the production of nitric oxide (NO) and
increase in the production of endothelin-1 (ET-1) that determines vasospasm and ischemia
in the choriocapillaris. Also, an increase in proinflammatory cytokines could determine endo-
thelial dysfunction and alteration of RPE cells, primarily in chronic CSCR [9].

PDE-5 inhibitorsare a class of drugs used in erectile dysfunction, lower urinary symptoms,
and pulmonary hypertension [10]. Previous studies have hypothesized that sildenafil intake
could increase the risk of developing CSCR [11-15] [14] (Table 1); however, a study by French
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Fig. 2. a OCT and b OCTA showed resolution of the PED with absence of choriocapillaris alterations after 2
weeks of treatment with sildenafil. ¢ Choriocapillaris thickness before (176 microns) and after the treatment
with sildenafil (190 microns).
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o ot
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Fig. 3. a OCT scans reveal absence of PED which persists 6 months after the discontinuation of the therapy (b).

et al. demonstrated no significant correlation between PDE-5 inhibitors usage and CSCR in a
post-marketing surveillance [16].

Recently, a study by Breazzano et al. in 4 patients with chronic CSCR showed that
treatment with sildenafil 40-80 mg twice a daily resolved the subretinal fluid and improved
the visual acuity in 2 patients. Moreover, Coleman et al. observed that discontinuation of
PDE-5 inhibitor determined a recurrence of serous detachment in a patient successfully
treated with sildenafil 60 mg daily [17, 18]. See Table 2.
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In our case, the patient had an improvement in visual acuity and a complete resolution of
serous detachment after 2 weeks of treatment with a daily intake of 20 mg of sildenafil;
moreover, the patient continued the treatment for 2 months, and at 6 months follow-up after
the discontinuation of sildenafil, visual acuity and PED resolution were maintained.

Several studies showed that PDE-5 and PDE-6 inhibitors might increase choroidal perfusion
and improve endothelial function, reducing the ischemic environment that drives the patho-
genesis of serous detachment [19, 20]. However, it is necessary to avoid overdoses of the drug that
could cause excessive choroid perfusion with worsening CSCR. The case herein reported suggests
that PDE-5 inhibitors could be a valuable tool in treating patients with chronic CSCR when the
minimum dosage considered to be effective in treating pulmonary hypertension is used.

Further studies should investigate the efficacy and safety of these drugs in treating
patients with CSCR to clarify their effects on the choriocapillaris microvasculature and identify
the minimum effective dosage.
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