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INTRODUCTION
Central serous chorioretinopathy (CSCR) is characterized by serous
retinal detachment due to disruption of the pump and barrier function
of retinal pigment epithelium (RPE) in addition to choriocapillaries
pathology [1] . It typically occurs unilaterally in younger men
and patients are presented with decreased and distorted vision,
metamorphopsia, loss of contrast sensitivity and hypermetropic
refractive errors[2]. One or more focal leakage has been shown at the
level of RPE on the fundus fluorescein angiography (FFA). Most of
the cases have a good visual prognosis and disease resolves within
6 months. Chronic CSCR is also known as diffuse retinal pigment
epitheliopathy, is commonly seen bilaterally in elderly patients and
signs and symptoms are present for more than 6 months[3].
Optical coherence tomography (OCT) is a gold standard technique
in the diagnosis and monitoring of CSCR[4]. OCT reveals various
pathological changes such as serous retinal detachment, pigment
epithelial detachment, subretinal deposits, RPE atrophy and brushborder pattern in patients with CSCR. Additionally, cystoid macular
edema (CME) and cystoid retinal degeneration (CRD) are very rare
OCT findings in eyes with chronic CSCR.
We report posterior cystoid retinal degeneration in two cases of
chronic CSCR diagnosed on OCT and its course outcomes.

ABSTRACT
AIM: To report cystoid retinal degeneration (CRD) in two cases
of chronic central serous chorioretinopathy (CSCR) using optical
coherence tomography (OCT).
METHODS: Case report. Two patients with chronic CSCR having
metamorphosia and blurred vision for longer than 6 months were
evaluated.
RESULTS: OCT showed multiple intraretinal cysts in the outer
plexiform and the outer nuclear layers of retina, concomitant
subretinal fluid with brush-border pattern in 3 eyes of 2 patients.
Retinal cystoid changes were located in the fovea in 1 eye and in the
extrafoveal area in 2 eyes. Visual acuity was higher than 20/200 in all
eyes. At the last examination, visual acuity and cystoid space on OCT
images did not change.
CONCLUSION: Cystoid retinal degeneration is a rare complication
of chronic CSCR and characteristically located in the outer layers of
the retina on OCT. Visual prognosis depends on localization of CRD
and duration of the disease.

CASE PRESENTATION
Case 1
A 4 2 y e a r- o l d m a n w a s p r e s e n t e d w i t h v i s i o n l o s s a n d
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Figures 1A-1B: Color fundus photographs of the right and left eye demonstrate pigmentary changes and some atrofic areas throughout the maculas.

eyes were normal. Dilated fundus examination revealed changes
in the pigment epithelium and atrophic areas in the macula of both
eyes (Figures 3A and 3B). The patient did not have history of any
systemic disorders and drug administration. Spectral domain OCT
showed irregularities of the retinal pigment epithelium, subretinal
fluid and brush-border pattern in both eyes, which were compatible
with chronic CSCR, and also multiple intraretinal cystoid changes at
the outer plexiform and the outer nuclear layers in the papillomacular
region of the right eye (Figures 4A and B). On fundus fluorescein
angiography, there were numerous leak points without certain sources
in the early phase and increased fluorescein leakage of from these
points in the late phase in both eyes. Also, no flourescein leakage was
observed in the area of cystoid changes in the right eye ( Figures 5A,
B, C and D). These findings were compatible with chronic CSCR
in both eyes and CRD in the right eye. ICG could not be performed
because the patient refused it. Half-dose photodynamic therapy was
offered, but he also refused it. After 9 months’ follow-up, while the
visual acuity and CRD image on OCT did not change, there was a
slight decrease in subretinal fluid on OCT of both eyes (Figures 4C
and D).

metamorphopsia lasting for 7 months in the left eye. The best
corrected visual acuity (BCVA) according to Snellen chart was 20/20
in the right eye and 20/50 in the left eye. Intraocular pressures were
within the normal limits in both eyes. Anterior segment examinations
of both eyes were normal. Dilated fundus examination revealed
changes in the pigment epithelium, atrophic regions in the macula
of the right eye (Figure 1A) and an atrophic and pigmented area
in the neighborhood of the fovea in the left eye (Figure 1B). He
had a history of renal transplantation 9 months ago and has been
receiving systemic immunosuppressive and corticosteroid therapy
since then. Spectral domain OCT of the right eye showed irregularity
of the retinal pigment epithelium on the fovea that may be the
evidence of previous CSCR episode, while the foveal contour was
normal. Additionally, OCT of the right eye demonstrated multiple
intraretinal cysts in the area neighboring the fovea and marked RPE
atrophy (Figure 2A). On OCT of the left eye, foveal contour was
completely distrupted and there were multiple intraretinal cysts in
the outer plexiform and the outer nuclear layers, the largest cystoid
space located in the fovea. Moreover, concomitant subretinal fluid
with brush-border pattern which was compatible with chronic
CSCR and CRD was observed on the left eye (Figure 2B). Fundus
fluorescein angiography (FFA) could not be performed because
of renal transplantation and the patient also refused indocyanine
green angiography (ICG) procedure. The findings obtained through
history suggested effects of a long term systemic corticosteroid usage
and nephrology consultation was performed to find out whether
corticosteroid treatment could be discontinued. Since the patient had
renal transplantation, he had to continue to take the lowest possible
dose without interruption. After 6 months’ follow-up, the visual acuity
and OCT findings of both eyes did not change. (Figures 2C and D).

DISCUSSION
Although the aetiology of CSCR are not clearly understood, the
condition has been associated with the use of steroids through virtually
any route of administration. Furthermore, type A personality, emotional
stress, endogenous hypercortisolism as well as an imbalance between
sympathetic and parasympathetic activity have also been suggested
as risk factors for CSCR [4]. Most cases of acute CSCR resolve
spontaneously, but degenerative changes can remain in RPE and the
neurosensorial retina of the cases with chronic and recurrent macular
detachment, resulting in a poor visual outcome in chronic CSCR
cases[3]. Chronic CSCR is often bilateral and occurs more frequently
in elderly patients (>50 years)[3,4]. In the first case steroid usage may be
associated with CSCR. Although the first patient was younger 50 years
old, the age was greater than 50 years old in the second case which was
compatible with the literature for chronic CSCR.

Case 2:
A 61 year-old man who was diagnosed as bilateral CSCR and
followed at another clinic for one year was admitted to our clinic
with complaints of blurred vision and metamorphopsia. The best
corrected visual acuity according to Snellen chart was 20/25 in both
eyes. Intraocular pressures and anterior segment examination of both
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Figures 2A-B-C and D-E: Optical coherence tomography showing multiple intraretinal cysts in the outer plexiform and the outer nuclear
layers in the right eye (A) and left eye (B) on initial visit. Additionally, subretinal fluid with brush-border pattern appearance is seen in the
left eye on initial visit (B). Persistent intraretinal cysts is present in the right (C) and left (D) eye after 6 months’ follow-up visit.
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Figures 3A-3B: Color photographs of the right and left eye demonstrate pigmentary changes and some atrofic areas
B throughout the maculas.

changes within the macula with foveal involvement. Piccolini et al[13],
showed that visual acuity ranged from 20/20 to 20/400. In 26.4%
of the eyes in cases where the cystoid changes spared the foveal
center and the visual acuity was 20/40 or better in their study. They
found that retinal cysts were largely located in the papillomacular
area and involved the fovea in 58.8% of the cases. They pointed out
that preserved visual acuity was associated with absence of foveal
involvement regarding the retinal cysts. In our cases presented here,
visual acuity was higher than 20/200. In the first case, although
cystoid degeneration was located on the fovea of the left eye, visual
acuity was 20/50 and this preserved vision could be explained by
the fact that chronic CSCR in the left eye has not been present for
a long time. In the second case, because cystoid degeneration was
not located in the foveal area, visual acuity was 20/25 in the right
eye, as in the study by Piccolini et al[13]. In addition, there were no
differences in OCT findings of CRD during the follow-up. In fact,
posterior cystoid retinal changes did not extend to large cystoid space
and/or there was no resolution of the cystoid lesion. Iida et al[12],
showed that duration of the disease ranged from 3.5 years to 34 years,
it can be concluded that cystoid changes do not show progress, not
even slowly. To the best our knowledge, there have been no reports
about the course of CRD in chronic CSCR. Piccolini et al[13], reported
that there was not an association between cystoid retinal changes and
RPE atrophy. In the cases presented here, CRD was not detected in
each area of RPE atrophy. In other words, CRD was present in some
areas of RPE atrophy. Therefore, it can be speculated that there was
not a relation between the extent of cystoid retinal changes and the
presence of RPE atrophy.
The pathogenesis of intraretinal cysts has not been clearly
elucidated. The damage and decompensation of RPE cause diffuse
subretinal fluid leakage and this can cause CRD in chronic CSCR
cases. Iida et al[12], suggested that outer retinal ischemia as a result
of chronic retinal detachment in the context of a breakdown of the
outer blood-retina barrier appeared to be a contributing factor for
the development of CRD in chronic CSCR. However, there have
been cases of chronic CSCR with atrophy of the outer retinal layers
diagnosed on OCT and having no evidence of intraretinal cystoid

OCT is considered as a gold standard technique in diagnosing
and monitoring of CSCR and it is the most reliable method to
demonstrate intraretinal changes[5-7]. Serous retinal detachment,
pigment epithelial detachment, pigment epithelial tear and subretinal
deposits have mostly been shown on OCT of acute CSCR[8]. Serous
retinal detachment, atrophy and irregularity of RPE, atrophy and
irregularities in the IS/OS band formed by outer and inner segments
of photoreceptors and brush-border pattern have often been detected
in chronic CSCR[9].
Cystoid retinal degeneration (CRD) is a rare OCT finding having
been detected in eyes with chronic CSCR. CRD is a nonspecific
term used to describe retinal degeneration with cystic spaces
within the retina and may occur in retinal vascular diseases, ocular
inflammatory diseases, retinitis pigmentosa, and after anterior
segment surgery[10]. After resolution of CME, intraretinal cysts may
not respond to treatment and may result in different levels of visual
impairment [11]. There have been several reports regarding CRD
and/or cystoid macular degeneration (CMD) in chronic CSCR.
The term CMD with chronic CSCR was first mentioned in 2003
by Iida et al[12], who described cystoid spaces within the macula on
OCT and absence of intraretinal leakage in these areas on FFA in
8 eyes with chronic CSCR. In 2008, Piccolino et al[13], found that
retinal cysts were mostly located in the papillomacular region in
61.7 % of 34 eyes; therefore, they indicated that the term posterior
CRD was more suitable. Also, they showed that cystoid spaces
were located primarily in the outer retinal layers on OCT images
in their study. In our first case reported here, intraretinal cysts were
clearly seen on OCT although FFA could not be performed because
of renal transplantation. In case 2, OCT revealed cystic changes in
the nasal retina and more RPE leaks areas were seen due to CSCR,
no fluorescein leakage was also observed in the area of cystic
degeneration on FFA. In both cases, cystoid changes were not evident
on clinical examination. OCT revealed that intraretinal cysts were
located in the outer nuclear and outer plexiform layers of the retina.
The presence of RPE atrophy and CRD has been associated with
a poor visual prognosis in chronic CSCR. In the study by Iida et
al[12], all patients with central vision of 20/200 or worse had cystoid
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Figures 4A-B-C-D: Optical coherence tomography showing irregularities of the retinal pigment epithelium, subretinal fluid and brush-border
pattern with multiple intraretinal cystoid changes at the outer plexiform and the outer nuclear layers in the papillomacular region of the
right eye (A) and only subretinal fluid with brush-border pattern on the left eye (B) on initial visit. Persistent intraretinal cysts is present and
minimally decreased subretinal fluid on the right eye (C) and similarly, decreased minimally subretinal fluid on the left eye (D) after 9 months’
follow-up visit.
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Figures 5 A-B-C-D: Fundus fluorescein angiography reveals numerous leak points without certain sources in early phase and increased fluorescein leakage
of from these points in late phase in both eyes. Also, no flourescein leakage was observed in the area of cystoid changes in the right eye.

changes. This supports the notion that other possible factors are
likely to be involved in the development of CMD. Piccolini et al[13],
reported that the most marked retinal swelling with the largest cystoid
cavities tended to occur in areas where the retina adhered to atrophic
lesions of the RPE and the choroid, in areas of subretinal fibrosis,
or in large laser scars. They added that those same areas were sites
of focal leakage from the RPE on fluorescein angiograms taken in
the early stages of the disease. They emphasized that these focal
chorioretinal adherence areas where fluid from the choroid found a
barrier-free path for diffusion into the retina predisposed to cystoid
degeneration.
As a conclusion, posterior cystoid retinal degeneration is
characterized by cystoid changes in the outer layers of the retina on
OCT and it is a rare complication of chronic CSCR. Visual prognosis
can be variable in terms of the location of cysts, involvement of the
center of the fovea and duration of CSCR. The cystoids spaces may
not alter in time; however, a longer follow-up will give more useful
information about the course of these cysts.
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