
American Journal of Ophthalmology Case Reports 20 (2020) 100979

Available online 22 October 2020
2451-9936/© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Utility of optical coherence tomography angiography in 
pregnancy-associated central serous chorioretinopathy 

Cameron Pole a, Stephanie L. Gaw stephanie b, Irena Tsui irena a,* 

a Retina Division, Stein Eye Institute, University of California Los Angeles, 200 Stein Plaza, Los Angeles, CA, 90095, USA 
b Division of Maternal-Fetal Medicine, Department of Obstetrics, Gynecology, and Reproductive Sciences, University of California San Francisco, 550 16th St, Box 0132, 
San Francisco, CA, 94143, USA   

A R T I C L E  I N F O   

Keywords: 
Pregnancy 
Central serous chorioretinopathy 
Optical coherence tomography 
Optical coherence tomography angiography 
Choroidal neovascular membrane 

A B S T R A C T   

Purpose: To describe a case of pregnancy-related central serous chorioretinopathy (pCSCR) and the utility of 
monitoring with optical coherence tomography (OCT) and OCT angiography (OCTA). 
Observations: A 34-year-old female in her third trimester of pregnancy presented with symptomatic visual dis-
turbances of the right eye. Medical history was otherwise unremarkable. Optical coherence tomography (OCT) 
disclosed a serous retinal detachment with trace subretinal fibrin and elevation of the retinal pigment epithelium 
(RPE). OCT angiography (OCTA) demonstrated absence of choroidal neovascular membrane (CNV). It was 
decided to monitor with weekly OCTs until delivery, after which the patient had full resolution of symptoms and 
subretinal fluid. 
Conclusions and Importance: Pregnancy-related CSCR may be complicated by fibrin deposition and RPE changes 
suspicious for CNV. This provides evidence of the utility of OCT for monitoring pCSCR progression and of OCTA 
to non-invasively assess presence of CNV.   

1. Introduction 

Central serous chorioretinopathy (CSCR) is a common posterior 
segment condition characterized by serous retinal detachments and 
retinal pigment epithelial (RPE) detachments (PED).1 It occurs in 
approximately 9.9 and 1.7 per 100,000 males and females, respectively, 
and is the fourth most common retinopathy affecting vision.2 Several 
risk factors have been implicated for CSCR development, including 
stress, topical and systemic corticosteroids, and obstructive sleep 
apnea.3 The pathophysiology of CSCR is thought to be due to elevated 
serum cortisol and catecholamines causing leaky RPE tight junctions 
and/or hypoxia causing a thickened choroid.2 

Despite a six-fold higher prevalence rate in males than females,2 

pregnancy increases the risk of CSCR in women by an odds-ratio of 7.1.3 

Vascular hyperpermeability and hormonal changes in pregnancy may 
contribute to the development of CSCR.2,3 Pregnancy-associated CSR 
(pCSCR), although often resolving with delivery, is unique in that up to 
90% of eyes with pCSCR present with subretinal fibrin deposition as 
compared with 20% of idiopathic CSCR. This is important to be aware of 
because subretinal fibrin can be mistaken for CNV, the latter of which 
occurs in 5% of CSCR cases. 

Studies have utilized OCT angiography (OCTA) to non-invasively 
detect CNV associated with exudative age-related macular degenera-
tion,4 pathologic myopia,5 and polypoidal choroidal vasculopathy.6 In 
this report, we present the utility of OCT to monitor structural changes 
and OCTA to assess for CNV in acute pCSCR. 

2. Case report 

A 34-year-old female at 32 weeks gestational age presented to retina 
clinic with a central scotoma in the right eye. She denied any use of 
systemic or topical steroids, history of sleep apnea, or hypertension. Her 
medical history was unremarkable except for a miscarriage one year 
prior. Blood pressure was 111/72 mmHg. 

Visual acuities (VA) were 20/30 + 1 and 20/20–2 in the right and left 
eyes, respectively by Snellen. Intraocular pressures and anterior segment 
exams were normal. Dilated fundus exam of the right eye disclosed a 
pigment epithelial detachment in the macula, while that of the left eye 
was normal. Spectral-domain OCT imaging (SD-OCT) (Spectralis, Hei-
delberg Engineering GmbH, Heidelberg, Germany) showed a serous 
neurosensory detachment with subretinal hyperreflective material 
(Fig. 1). On OCTA (AngioPlex, Carl Zeiss AG, Oberkochen, Germany), 
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choriocapillaris segmentation did not show flow through the subretinal 
material (Fig. 2), and deeper choroidal segmentation was unremarkable. 

Given the low suspicion of CNV, treatment was deferred; however, 
because the patient was very bothered by the scotoma and concerned 
about progression, she elected to be followed weekly. She was counseled 

on risk factor management such as stress and blood pressure control, as 
well as the potential treatment options and their risks and benefits. After 
discussion with her obstetrician, they decided to consider early labor 
induction if the vision worsened. Subsequent imaging showed an initial 
increase in SRF followed by a decrease at 37 weeks gestation with VA 

Fig. 1. Panels A, B, C, D: Optical coherence tomography (OCT) B-scans through the fovea of the right eye of the patient, taken at gestational weeks 32, 33, 34, and 36, 
respectively. Note subfoveal hyperreflective material and nasal retinal pigment epithelial elevation. Panel E: OCT taken one month after delivery showing resolution 
of subretinal fluid. 
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improving to 20/20–2. The patient underwent scheduled cesarean sec-
tion at 39 weeks, and OCT showed resolution of SRF one month later. 

2.1. Patient consent 

The patient consented to publication of the case orally. This report 
does not contain any personal information that could lead to the iden-
tification of the patient. 

3. Discussion 

Associations between CSCR and pregnancy have been demonstrated 
in several retrospective studies.2,3,7,8 The general onset of visual symp-
toms often occurs in the third trimester, the period of greatest 

hemodynamic changes.7 Parameters in pregnancy associated with 
pCSCR include hypertension, hypercoagulability, decreased colloidal 
osmotic pressure, and preeclampsia.7 

Retinal toxemia of pregnancy and CSCR have similar risk factors and 
overlapping clinical presentation.9 In fact, the most extreme cases of 
pCSCR resemble retinal toxemia of pregnancy with subretinal fluid, 
hyperpermeable RPE, and thickened choroid. It is therefore reasonable 
for any pregnant patient presenting with eye findings suggestive of CSCR 
to be referred for obstetric evaluation for possible preeclampsia. 

Acute pCSCR usually resolves spontaneously after delivery, and there 
are no reports of CNV complicating pCSCR. However, given the high 
rates of subretinal fibrin deposition in pCSCR that may mimic CNV, 
ruling out CNV is important. Traditional detection of CNV relies on FA 
which is relatively invasive and not preferred during pregnancy. OCTA 

Fig. 2. Panel A: Infrared photo of right macula showing a macular lesion. Panel B: En-face optical coherence tomography angiography (OCTA) scan segmented for 
the avascular complex (outer nuclear layer through Bruch’s membrane) showing irregularity of nasal macular vessels without an obvious choroidal neovascular 
membrane (CNV). Panels C, D: Horizontal and vertical B-scans, respectively, through an area of retinal pigment epithelial elevation without significant flow signal. 
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is therefore a good option given its non-invasive nature, including no 
need for dilation. OCTA detection of CNV in non-pregnancy related CSR 
has shown up to 100% specificity and sensitivity compared with FA.10 

In our patient, despite an initial increase in fluid on OCTs, there was 
no CNV detected on OCTA, and the patient was safely monitored weekly 
through delivery. Fibrin threatening the fovea is reasonable to treat by 
OCT-guided focal laser photocoagulation,8 and photodynamic therapy 
with verteporfin may be considered but is pregnancy class C.11 In the 
absence of fibrin in or near the fovea, close monitoring is recommended. 

There are no clear obstetric guidelines in this situation, although 
investigations have noted increased maternal cortisol levels during 
spontaneous vaginal delivery (SVD) versus cesarean section (CS),12 

which could theoretically worsen pCSCR. After discussion with the pa-
tient’s obstetrician, planned elective CS was chosen to reduce the risk of 
stress associated with vaginal delivery. Resolution of pCSCR resolution 
was confirmed on post-natal follow up with OCT. 
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