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Abstract

To evaluate the autofluorescence variations and localisation in wide-angle digital fundus camera images of patients with chronic central
serous chorioretinopathy (CSCR). A retrospective scan was made of the images of patients diagnosed with chronic CSCR with wide-angle
digital fundus angiography and applied at the same time with autofluorescence imaging. The ultra wide area autofluorescence images of
46 patients were examined. The retina was separated as zone 1, zone 2, and zone 3 in respect of disease involvement, and zone 3 repre-
sented the peripheral retina. The images of the patients were recorded as hyperautofluorescence (punctate, diffuse) or hypo-autofluores-
cence (granular, confluent) in respect of the type of autofluorescence involvement. After the exclusion of 2 patients because peripheral
images could not be clearly selected, the study evaluations were made of 44 eyes of 44 patients. The mean duration of the disease was
found to be 2.7 years. In the result of the examination with wide-angle digital fundus autofluorescence imaging, there was seen to be
zone 2 involvement in the 4 quadrants of inferior, nasal, temporal and superior. Peripheral retinal involvement in zone 3 was seen in a
total of 7 (15.9%) patients in the form of inferior gravitational defect, in 6 (13.6%) patients together with zones 1 and 2, and in 1 (2.3%)
patient together with zone 2. Hyperautofluorescence was determined in 39 (88.6%) patients and hypo-autofluorescence in 5 (11.4%).
The involvement frequency was determined as zone 1+2 in 19 (43.2%) patients, followed by zone 1 involvement alone in 16 (36.4%) pa-
tients. Common autofluorescence type was detected as hyperautofluorescence in chronic CSCR patients with a high rate of approximately
90%. It has also been shown that in some patients, the disease may also affect the inferior peripheral retina due to the effect of gravity.

Keywords: central serous chorioretinopathy, wide-angle digital fundus autofluorescence, peripheral retina, hyperautofluorescence, hypo-a-
utofluorescence

Kronik santral seréz koryoretinopatili (CSCR) hastalarin genis agili dijital fundus kamera goriintiilerinde otofloresan degisiklikleri ve lo-
kalizasyonunu degerlendirmek. Genis agili dijital fundus anjiyografi ile kronik CSCR tanisi konulan hastalarin gériintiileri retrospektif
olarak tarandi ve ayni zamanda otofloresan goriintiileme ile uygulandi. 46 hastanin ultra genis alan otofloresan gériintiileri incelendi.
Retina hastalik tutulumuna gére zon 1, zon 2 ve zon 3 olarak ayrildi ve zon 3 periferik retinay: temsil etti. Hastalarin goriintiileri otofloresan
tutulum tipine gore hiperotofloresan (punktat, yaygin) veya hipo-otofloresan (graniiler, konfluent) olarak kaydedildi. Periferik gériintiiler
net segilemedigi igin 2 hasta diglandiktan sonra 44 hastanin 44 gozii ile ¢alisma degerlendirmeleri yapildi. Ortalama hastalik siiresi 2,7 yil
olarak bulundu. Genis agili dijital fundus otofloresan goriintiileme ile yapilan inceleme sonucunda alt, nazal, temporal ve iist olmak iizere 4
kadranda zon 2 tutulum oldugu goriildii. Zon 3'te periferik retina tutulumu inferior gravitasyonel defekt seklinde toplam 7 (%15.9) hastada,
zon 1 ve 2 ile birlikte 6 (%13.6) ve 1 (%2.3) hastada ise zon 2 ile birlikte goriildii. Hiperotofloresan 39 (%88.6) hastada ve hipo-otofloresan
5 (%11.4) hastada saptand1. Tutulum siklig1 en fazla 19 (%43.2) hastada zon 1+2, ardindan 16 (%36.4) hastada tek bagina zon 1 tutulum
olarak belirlendi. Kronik SSR hastalarinda yaygin otofloresans tipi hiperotofloresans seklinde ve yaklagik %90 gibi yiiksek bir oranda tespit
edilmistir. Ayrica bazi hastalarda hastaligun yergekimi etkisi nedeniyle inferior periferik retinay: da etkileyebilecegi gosterilmistir. Anahtar
Kelimeler: santral seroz koryoretinopati, genis agili dijital fundus otofloresans, periferik retina, hiperotofloresan, hipo-otofloresan
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1. Introduction

Central serous chorioretinopathy (CSCR) is a
disease characterised by serous fluid
accumulation below the sensory retina in the
macular region, which generally resolves
spontaneously within 1-6 months, and causes
a moderate degree of loss of vision. It is
generally seen in males and in the 20-50 years
age group (1). In addition, there are also
patients who present with persistence of
neurosensorial ~ retina  detachment  or
recurrence and chronic CSCR (longer than 4
months) which leads to widespread changes in
photoreceptors and the retina pigment
epithelium (RPE) with subsequent vision loss
(2). The pathophysiology of CSCR has not yet
been fully understood and among the theories
proposed are choroidal vascular
hyperpermeability (3,4), RPE dysfunction(5),
and the combination of these two theories(6).
Risk factors have been reported to include
stress and Type A personality (7), increased
sympathetic system activation and the use of
sympathomimetic agents (8), the use of

glucocorticoids and endogenous
hypercortisolism (9). The majority of patients
have complaints of clouded vision,

metamorphopsia, micropsia, and scotoma in
the wvisual field (10). Optic coherence
tomography (OCT), which is used in the
diagnosis of CSCR, is wuseful in the
determination of subretinal fluid
accumulation, pigment epithelial detachment
and retinal atrophy (11, 12).

Although CSCR can be diagnosed from
typical clinical findings and the observation of
retinal  elevation in  ophthalmoscopic
examination, and subretinal fluid on OCT, or
PED, it can be confirmed with the observation
of a typical leakage pattern
(hyperfluorescence) on fluorescein
angiography. Fundus autofluorescence (FAF)
is used in the evaluation of some retina
diseases, including CSCR. The source of
autofluorescence to a large degree is
lipofuscin formed with the accumulation in
lysosomes of fatty acids with phagocytosis of
damaged photoreceptor outer segments and
the oxidative destructive products of retinoid
and proteins (13,14). This non-invasive
method is used as an additional diagnostic
tool in CSCR, showing changes in the

distribution and density of autofluorescence in
the acute and chronic phases of the disease
(15). In studies made related to FAF in CSCR,
just as hypo-autofluorescence may be seen in
acute CSCR patients because oedema blocks
the autofluorescence on FAF images of the
serous retina detachment area (16,17),
hyperautofluorescence may also be seen
associated with accumulated photoreceptor
chromophores with insufficient phagocytosis
made due to the separation of the retina outer
segments and RPE (18, 19). In chronic CSCR,
hypo-autofluoresence  representing  RPE
damage or subretinal deposit accumulation,
and hyperautofluorescence may be observed
(19, 20).

Classic fundus imaging systems can visualise
the fundus up to 50 degrees. A non-midriatic
camera (Optos Tx-200), is a device which can
acquire images reaching the ora serrata by
retinal scanning of an ultra wide area up to
200 degrees. Similar to the current study, a
previous autofluorescence study of CSCR
patients made with an ultra wide imaging
system (Optos) determined more peripheral
retinal findings at the rate of 57% than could
be determined with a standard FAF system
(21). The aim of this study was to evaluate the
types of autofluorescence involvement and
localisation in detail up to the periphery in
chronic CSCR patients using an ultra wide-
angle imaging system.

2. Methods

In this retrospective study was conducted
according to the principles of the Declaration
of Helsinki and ethics committee approval
was obtained from Local Ethics Committee. A
retrospective scan was made of the images of
patients diagnosed with chronic CSCR
(Presence of subretinal fluid for more than 4
months) with wide-angle digital fundus
angiography and applied at the same time
with autofluorescence imaging. The ultra wide
area autofluorescence images of 46 patients
were examined.

Patients were excluded from the study if they
had another eye disease accompanying CSCR
(age-related macular degeneration, diabetic
retinopathy, any other macular or retinal
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disease), if they had received treatment for
CSCR (photodynamic therapy, micropulse
laser, anti-VEGF treatment) or if the
peripheral retina image could not be evaluated
in detail.

Disease involvement on the images was
classified in 3 groups as zone 1, zone 2, and
zone 3. Zone 1 was defined as a round region
54mm in diameter, in the central fovea
including the nasal edge of the optic disc and
the macular temporal area. Zone 2 was
defined as a round region, 16.2 mm in
diameter equivalent to 9 optic disc diameters,
starting from the inner border of zone 1 and
the outer border coinciding with vortex veins.
Zone 3 was defined as the region formed of
the peripheral retina remaining outside zone 2

(Figure 1) (22). Patients were grouped as
those with involvement in zones 1+2, zones
2+3, and zones 1+2+3. Of the patients with
involvement in both eyes, the eye with more
severe involvement was included in the study.
The auto-fluorescence appearance was
separated into 4 groups as punctate or diffuse
involvement showing hyperautofluorescence
and granular or confluent showing hypo-
autofluorescence.

Data obtained in the study were analysed
statistically using IBM SPSS for Windows vn.
22.0 software. Continuous variables were
stated as meantstandard deviation (SD)
values and categorical variables as number (n)
and percentage (%). A value of p<0.05 was
accepted  as statistically ~ significant.

Figure 1. Separation of the retina according to zones

3. Results

The ultra wide area autofluorescence images
of 46 patients were examined, and after the
exclusion of 2 patients because peripheral
images could not be clearly selected, the study
evaluations were made of 44 eyes of 44
patients.

The 44 patients comprised 27 (61.4%) males
and 17 (38.6%) females with a mean age of
40.4+6.4 years (range, 25-57 years) Table 1.
In 7 patients with involvement of both eyes,

Table 1. Demographic data of patients

the eye with more severe involvement was
evaluated in the study. The autofluorescence
images of 24 right eyes and 20 left eyes were
evaluated. The mean duration of the disease
was found to be 2.7 years.

The results of the examinations of the ultra
wide area autofluorescence images with
evaluations of zones 1, 2 and 3 are shown in
Table 2.

Age Gender
Male 43 17
Female 39 27
Total 40.6 44
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Table 2. The staging according to autofluorescense

n %

Zone 1 16 36,4

Zone 2 2 4.5

Zone 1+2 19 432

Zone 2+3 1 2.3

Zone 1+2+3 6 13,6

Total 44 100,0
According to the results, the most Zone 3 involvement of peripheral retina

involvement was determined in zone 142 or in
zone 1 only. There was seen to be zone 2
involvement in the 4 quadrants of inferior,
nasal, temporal and superior. Zone 3

involvement was seen in the form of inferior
gravitational defect only in the
quadrant.

inferior

involvement alone was not determined in any
patient. Involvement in zone 3 was seen in a
total of 7 (15.9%) patients, in 6 (13.6%)
patients together with zones 1 and 2, and in 1
(2.3%) patient together with zone 2. The ultra
wide area autofluorescence images of the
retinal involvements of patients according to

zone are shown in Figures 2a-b-c.

Figure 2a: Involvement of zone 1 Figure 2b: Involvement of zone 2 Figure 2c¢: Involvement of zone 3

Figure 2a-b-c. The retinal autofluorescense according to the zones

Hyperautofluorescence was determined in 39 (88.6%) patients and hypo-autofluorescence in 5
(11.4%). The details of involvement are shown in Table 3.

Table 3. Types of autofluorescense

Tutulum n % Total n%
Hyperautofluorescense Punctate 19 432
Diffuse 16 36.4 39(%88.6)
Punctate + Diffuse 4 9.1
Hypoautofluorescense Granular 4 9.1 5(11.4)
Confluent 1 2.3
Total 44 100 44(%100)
As a result of binomial logistic regression 4. Discussion
performed between the presence of
CSCR causes choroidal vascular

hyperautofluorescence and the duration of the
disease, no significant relationship was
found(p>0.05).

hyperpermeability and is characterised by
focal leakage at the RP level and serous
separation of the neurosensorial retina which
can be seen on fundus fluorescein
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angiography (1,23-25). The source of FAF
used in the evaluation of CSCR is to a great
degree, lipofuscin, which is formed with the
accumulation of the oxidative destructive
products of retinoid and proteins in lysosomes
and fatty acid with phagocytosis of damaged
photoreceptor outer segments (13, 14).

Previous studies have determined CSCR more
in males than females (1, 19). Consistent with
these findings in literature, 27 (61.4%) of the
44 patients in the current study were male.
CSCR has been reported to be seen in the 20-
50 years age group (1), and similarly in the
current study, the mean age was 40.4+6.4
years, with a range of 25-57 years.

Accumulations showing
hyperautofluorescence =~ on  blue  light
autofluorescence imaging in CSCR have been
previously reported and have been stated to be
due to photoreceptor outer segments that have
elongated and fallen (19,26). In recent studies
of chronic CSCR, hyperautofluorescence and
hypo-autofluorescence  involvement types
have been examined. In a study by Lee et al,
hyperautofluorescence was determined in
63.3% of CSCR patients and minimal changes
in 36.4% (18). Zola et al determined 31.25
hyperautofluorescence  (19.7%  punctate,
11.5% diffuse), 59.9% hypo-autofluorescence
(51.0% granular, 8.9% confluent) and mixed
patterns in 8.3% of chronic CSCR patients,
showing a much higher rate of hypo-
autofluorescence (27). Similar to the current
study, in a study performed with ultra wide
area autofluorescence of 65 eyes with CSCR,
Pang et al. (21) reported
hyperautofluorescence with subretinal fluid in
19 (29.2%) eyes, hyperautofluorescence with
normal RPE and photoreceptors  without
subretinal fluid in 44 (70%) patients, and
hypo-autofluorescence with RPE atrophy and
photoreceptor loss in 5 (0.8%) patients. As a
result of the study it was said that there could
be hyperautofluorescence or a mixed
fluorescence image in regions with subretinal
fluid, and even if the fluid disappeared,
hyperautofluorescence could continue or
could change to hypo-autofluorescence
together with RPE atrophy. It was also
reported in that study that
hyperautofluorescence in the periphery could
be a useful finding of disease activation.

Consistent with the studies of Pang et al and
Lee et al, hyperautofluorescence was seen in
the majority of the current study patients
(39/44, 88.6%) and hypo-autofluorescence in
a much smaller proportion (5/44, 11.4%). In
the  evaluation of the types of
autofluorescence, hyperautofluorescence was
determined at the higher rate of 43.2%
punctate compared to 36.4% diffuse and 9.1%
punctate+diffuse, and in the hypo-
autofluorescence type, granular involvement
was higher at 9.1% than confluent at 2.3%.

The much higher rate of
hyperautofluorescence determined in the
chronic CSCR patients in the current study
was thought to have formed associated with
accumulated photoreceptor chromophores as a
result of sufficient phagocytosis with
separation of retina outer segments and RPE,
and the low rate of hypo-autofluorescence was
thought to be related to damaged
photoreceptors and RPE (18-20). That
autofluorescence types in zone 2 were seen in
4 quadrants suggests that the leakage in the
disease is not only in the macular region, but
can include all the quadrants contained in
zone 2. As peripheral retina involvement was
determined only in the form of gravitational
defect in the inferior, this shows that basically
the disease does not involve the periphery, but
the inferior quadrant is affected associated
with gravity.

This study had some limitations, primarily the
low number of patients and that the
autofluorescence regions corresponding to
hyperautofluorescence or hypo-
autofluorescence could not be compared with
the areas of subretinal fluid in those regions
because the OCT results could not be
evaluated. In addition, the duration of the
disease, and whether it was chronic active or
chronic recurrent type was not reported.

In conclusion, the results of this study, in
which the autofluorescence images taken with
a wide angle digital fundus camera system of
chronic CSCR patients were evaluated,
showed that the vast majority of involvement
was determined as hyperautofluorescence,
peripheral retina involvement was only seen
in the inferior quadrant in the form of
gravitational defect, and zone 2 involvement
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was seen in 4 quadrants. These findings can
be considered important in respect of being of
guidance for further studies of disease
activation and progression.

Ethical approval

All procedures performed in studies involving

standards of the institutional and/or national
research committee and with the 1964 Helsinki
declaration and its later amendments or
comparable ethical standards. This article does
not contain any studies with animals performed by
any of the authors. The institutional review
board/Ethics Committee has approved the study
from Eskisehir Osmangazi University with number

human participants were under

the ethical
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