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Abstract  

Objective: Central serous chorioretinopathy (CSCR) is one of several retinal disorders that may cause visual loss. It is characterized by serous 
detachment of the neurosensory retina, often associated with focal detachments of an altered retinal pigment epithelium, mostly confined to 
the macular area. As CSCR is considered to be correlated with an increased level of testosterone, it was of the interest if it is also linked to the 
occurrence of polycystic ovary syndrome (PCOS). 

Materials And Methods: A systematic literature review in PubMed, Google Scholar and Cochrane library of PCOS- and CSCR-related articles in 
both Polish and English, published between January 2007 and January 2017. 

Results: Most of the authors are consentaneous on the importance of testosterone, what would explain why CSCR is usually attributed to young 
males, even though testosterone level in this group, in most studies, is within normal range. In case of females, a key factor to the development 
of CSCR, may be the elevation of testosterone levels, what is one of the most important disturbances in the course of PCOS. Ochwal-Brzezinka in 
her study suggests the significant link between PCOS and CSCR. She also points out testosterone levels as a main contributor to the development 
of CSCR during PCOS.

Conclusions: There is an urgent need for further studies, focused on direct link between PCOS and CSCR. 
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Introduction

Central serous chorioretinopathy (CSCR) is one of several 
retinal disorders that may cause visual loss [1]. CSCR ranks the 
fourth most common retinopathy after age-related macular 
degeneration (AMD), diabetic retinopathy and retinal vein 
occlusion [2]. It is characterized by serous circumscribed 
detachment of the neurosensory retina often associated with 
focal detachments of an altered retinal pigment epithelium, 
mostly confined to the macular area [1]. Major symptoms are 
blurred vision typically perceived as a dark spot in the middle of 
the visual field, usually in one eye only, which may coexist with 
metamorphopsia, dyschromatopsia, micropsia and reduced  

 
contrast sensitivity. Best-corrected visual acuity ranges from 
20/20 to 20/200 [3]. CSCR is usually classified based on its clinical 
manifestation, into chronic (more than 3 to 6 months), acute and 
asymptomatic [1,4].

In acute CSCR visual disturbance resolves spontaneously 
within 6 months in 80-90% of cases, however up to 50% of cases 
recurrent [5]. Although this condition is well-known and widely 
described among men, it’s occurrence in females remains under-
diagnosed. This may be related to either differences in clinical 
manifestation and severity, or significant difference in prevalence 
of CSCR between genders. Its incidence rate is approximately 
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six times higher in men than women in mid-life. The estimated 
annual rate reaches 9.9 per 100 000 for men and 1.7 for women 
[3,6]. In females, CSCR clinical presentation, significantly varies 
when compared to males, and as previous studies suggest average 
age of women with CSCR is higher than in men [4,6,7]. While 

the acute form of CSCR is easy to diagnose for an experienced 
ophthalmologist, a chronic form, especially in older patients, 
bears significant resemblance to AMD or can be complicated by 
choroidal neovascularization (CNV), what may lead to under-
diagnosis of CSCR itself [4,8,9,].

Figure 1: The ocular fundus imaging with a prominent elevation of the retina in the macular area.

Figure 2: The typical CSCR image in OCT scan.

AMD is considered to be the leading cause of blindness in 
Europe. It usually affects people between 50-60 years old, with 
a high risk of progression into an irreversible blindness in case 
of the advanced stages [10]. The advanced type of AMD is usually 
divided into exudative and dry form, with the dry type in almost 
90% of cases leading to the rapid central vision loss [11]. The 
hallmark signs of development of AMD are druses and distortions 
of retinal pigment epithelium (RPE) [10]. Although CSCR, has been 
repeatedly linked to elevated levels of corticosteroids (GCS) [12], 
this correlation remains controversial due to high complexity of 
GCS regulation and their influence on retina [4]. Nevertheless, 
gender tendency present in CSCR epidemiology, imply the crucial 

role of hormones in its pathophysiology. In spite of that the exact 
etiopathology of disease is still unclearly understood, numerous 
risk factors have been associated with CSCR such as type A 
personality, emotional distress, pregnancy and delivery, H.

Pylori infection, Cushing syndrome, sleep disturbance, 
allergic respiratory diseases, systemic hypertension, smoking, 
alcohol consumption, systemic corticosteroids, sympathomimetic 
agents, PDE-5 inhibitors (Sildenafil, Tadalafil) and a few herbal 
medicines [2,5,13,14]. The potential role of testosterone level 
was found in several studies, both as an endogenic and exogenic 
factor. Testosterone is a vasoactive hormone, that may lead to the 
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elevation of a choroidal blood flow, partially due to vasodilatation 
of a vascular bed [15]. Additionally, it increases veins’ permeability, 
which results in a damage to the overlying retinal pigment 
epithelium (RPE) and to its consecutive detachment [15,16,17].

Although reports on elevated levels of testosterone in 
course of CSCR are unequivocal [18,19,20] studies reporting on 
sudden recoveries after stopping of the testosterone treatment, 
proven gender tendency in CSCR’s occurrence and coexistence 
of CSCR’s risk factors with hyperandrogenism, seems to validate 
testosterone’s crucial role in a pathophysiology of at least 
fraction of CSCR cases, especially in women and in iatrogenic 
CSCR [4,21]. Additionally, in type A personality, psychological 
stress and pregnancy are documented risk factors for CSCR 
occurrence. A significantly increased levels of either serum or 
urinary testosterone was found in few studies [22,23,24]. Another 
disease, with a proven elevation of a serum testosterone is PCOS 
[25,26,27,28].

PCOS is a heterogeneous disorder of reproduction and 
metabolism, that affects around 12% of an adult female population. 
It is characterized by a variety of symptoms, including the presence 
of at least two of the following three criteria: chronic anovulation, 
androgen excess (clinical or biological) and polycystic ovaries in 
gynecological ultrasound examination [26]. According to these 
signs, patients may present four different phenotypes. In fact, the 
first three including clinical or biochemical hyperandrogenism, 
represent the majority [29,30]. Insulin resistance plays a crucial 
role in the pathogenesis of PCOS through hyperinsulinemia 
stimulating ovarian androgen secretion [28].

PCOS is considered to be one of the most common causes 
of hyperandrogenism in reproductive-aged women [27,28]. 
Increased concentrations of circulating androgens are present 
in as many as 80% of patients with PCOS according to literature 
[31], from which free testosterone level should be measured 
[27]. In about 30 to 35 % of patients with PCOS levels of 
dehydroepiandrosterone sulfate (DHEA-S) [25, 26] which is the 
precursor of testosterone, are increased. Additionally, leading 
laboratory abnormality in the course of it, is an elevated level of 
free testosterone, and also DHEA-S [12], reported to be elevated in 
patients with CSCR in at least one study [32].

Significantly higher occurrence of CSCR in young males, and 
gradual decrease in its frequency with age, as well as gender 
tendency in its incidence implies crucial role of endocrinological 
homeostasis in its pathophysiology. Role of androgens, especially 
testosterone, in the etiology of CSCR seems to be an interesting 
issue, although still remains unequivocal. In that respect, it was 
of the interest if PCOS, a leading cause of hyperandrogenism in 
women, is associated with frequency of CSCR. 

Methods

The following study is a systematic review of literature 
published between January 2007 to February 2017 concerning 

occurrence of the CSCR in the course of PCOS and its relation to 
increased testosterone concentrations. During analysis, PubMed, 
Google Scholar, Medline and Cochrane databases were utilized. 
Additionally, selected records from bibliographies of analyzed 
studies, were included into further review.

Results

The available literature does not provide unequivocal 
information on coexistence of PCOS and CSCR. All available data, 
origins from small, methodologically flawed reports or case 
studies, and single PhD dissertation by Ochwał-Brzezinka [20]. 
This dissertation, included 205 female patients diagnosed with 
PCOS, divided into three groups based on their testosterone 
levels (Tl) and presence of CSCR signs. Group A- with Tl<5,27 
pg/ml (n=101), B- with Tl>5,27 pg/ml (n=100) and group C 
with Tl>5,27 and coexsisting CSCR symptoms (n=4). Mean age 
equaled 24,5 years, and women with confirmed H. Pylori infection 
were excluded. Logistic regression model utilized for sake of a 
statistical analysis of obtained data, revealed a significant link 
between CSCR and levels of testosterone (OR=1,2; 95%CI: 1,01-
1,41; p=0,03), and increase in Tl of 1pg/ml resulted in increase of 
CSCR risk 1,2 times. Sole available report on occurrence of CSCR 
in females, despite dissertation by Ochwal-Brzezinka [20], was 
published by Quillen et al. [7], although it did not include PCOS 
as a risk factor.

Outcomes obtained by Ochwał-Brzezinka [20] are supported 
by an analysis of four cases of females with coexisting PCOS and 
CSCR made by Witmer et al [12]. Fifth case analyzed by Witmer 
et al. was a female with a first-degree relative with history of 
PCOS, although with no personal diagnosis of PCOS. However, she 
had never been clinically evaluated. Selected cases did not have 
any other known risk factors for CSCR. Witmer et al. concluded 
that although there is a correlation between CSR and PCOS, 
presented cases did not prove existence of causation between 
them. Furthermore, Nudelman et al. [15], reported nine patients 
with confirmed CSCR consequent to the exogenous testosterone 
therapy. All patients were males and did not have any other known 
risk factors for CSCR.

Two patients exhibited resolution of symptoms and retinal 
detachment after administration of testosterone stopped. Similar 
cases were described by Ahad et al. (52-year-old man with 
acromegaly who developed CSCR after 1 month of testosterone 
therapy) [33], Grieshaber et al. (45-year-old female, treated for 
general fatigue who developed CSCR after 5 weeks of testosterone 
therapy) [21], Ahad et al. (52-year-old man with hypogonadism, 
who developed CSCR after 4 years of testosterone therapy) and 
Hsin-Ying L et al. (52-year-old male with hypogonadism, who 
developed bilateral, chronic CSCR after 10 years of testosterone 
therapy) [34]. All of those case-studies describe resolution of 
CSCR and retinal detachment shortly after end of testosterone 
administration and decrease in testosterone concentrations.
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Outcomes contradicting aforementioned reports, were 
obtained by Zakir et al. [35,36], who were the first to analyze 
testosterone levels in 22 males and one female with CSCR, and 
compare them with matched control, with sudden loss of vision 
lasting less than month. The mean serum testosterone levels 
were 3,85±1,81 ng/ml in cases and 4,23±1,89 ng/ml in controls, 
although difference was not statistically significant (p=0,58). 
Mean testosterone concentrations in both groups were within 
normal range. Similar outcomes were obtained by Tufan et al. [31], 
who described 6 male patients with chronic CSCR. Median value 
of serum testosterone concentration equaled 549,5ng/ml and was 
within normal range. Natung et al. [18] reported 30 patients with 
either acute or chronic CSCR, with the mean age of 42,4±6,37 year. 
Mean testosterone concentration equaled 5,88±1,57 ng/dL and 
was within normal range.

The last report, from Haimovici et al [19], described group 
of 24 patients with diagnosed CSCR, 19 males and 5 females. 
Average age equaled 43±10,3 years, and only two patients did 
not have any additional known risk factor for CSCR. Serum 
testosterone concentrations were within normal range for all 
but one patient. Although all aforementioned reports seem to 
agree on normal levels of testosterone in patients with CSCR, we 
must remember that study groups consisted mostly of males. 
Baseline testosterone concentration in men is significantly higher 
than in women, therefore level of free testosterone, required for 
occurrence of CSCR, may be within normal range. Furthermore, all 
studies lack proper healthy control, and are mostly constructed as 
case-series or case-reports. Therefore, their outcomes should be 
analyzed with caution, and there is a need for a proper cohort or 
case-control studies on this issue, focusing on a difference in CSCR 
between male and female patients.

There is an interesting way of explaining inconsistency in 
available literature on an issue of links between PCOS and CSCR. 
It also may justify why in dissertation by Ochwal-Brzezinka 
[20], despite 104 participants with elevated testosterone 
concentrations, only 4 patients developed CSCR. Türkcü et al. 
[37], on a group of 46 patients, demonstrated that in the course 
of a CSCR antioxidant defense system may be inadequate, due to 
significant decrease in concentrations of antioxidant parameters 
and DHEA-S, what seem to be an especially interesting finding, 
taking into account a crucial role of an oxidative damage in 
patomechanism of an early stage of CSCR. Bucolo et al. [38], 
reported an in vitro reduction in an oxidative damage in RPE, 
after administration of DHEA-S. Concentrations of DHEA-S in 
humans decline with advancing age [22] and average age of CSCR 
development in women is significantly higher than in men [7]. 

Therefore, it is possible, that in patients with PCOS, elevated 
levels of testosterone, predispose them to the occurrence of the 
CSCR (OR=1,2), however concentrations of DHEA-S, also increased 
in course of PCOS, protect them. With advancing age, both levels 

of DHEA-S and testosterone decline, leading to distortion of a 
balance between them and increased risk of CSCR occurrence in 
older females. Clinical manifestation of CSCR in this group, may 
be mistaken for age-related macular degeneration, as those two 
disorders bear strong resemblance to each other [7]. According to 
Klein et al. [10] AMD occurrence rate in females is 2,2 times higher 
than in males. Therefore, limited number of patients in group C of 
Ochwal-Brzezinka’s dissertation, might be explained by targeting 
“too young” women with PCOS. Furthermore, inconsistency in 
available literature on this issue, might be caused by under-
diagnosis of CSCR, caused by its similarities with AMD. Both 
hypotheses, as well as whole subject, require in-depth research, 
with a proper cohort or case-control studies, to establish the full 
etiology of CSCR.

Conclusions

Reports available in literature are usually limited to the 
occurrence of CSCR in males. Therefore, it is necessary to analyze 
possibility of link between PCOS and CSCR, through indirect 
studies, focusing on participation of testosterone and DHEA-S in 
pathophysiology of CSCR development. Most of the authors are 
consentaneous on the importance of testosterone, what would 
explain why CSCR is usually attributed to young males, even 
though testosterone level in this group, in most studies, is within 
normal range. In case of females, a key factor to the development 
of CSCR, may be the elevation of testosterone levels, what is one 
of the most important disturbances in the course of PCOS. The 
main difficulty in evaluation of possible correlation between 
PCOS and CSCR, is a long-term follow-up of the patients, which 
is crucial, because risk of CSCR in those patients may increase 
over the time. Additionally, in some cases, coexistence of elevated 
levels of testosterone with increased concentrations of DHEA-S 
may result in delay of elicitation of hallmark signs of CSCR, and 
therefore it may overlap with a time range characteristic for AMD 
development, and result in under-diagnosis of CSCR.
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