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PURPOSE. The purpose of this study was to characterize the 3-dimensional (3D) configuration
of subretinal fluid (SRF) in idiopathic central serous chorioretinopathy (CSC) using spectraldomain optical coherence tomography (SDOCT).
METHODS. The OCT images of patients with CSC were reviewed retrospectively. The 3D
configurations of SRF were assessed using a modified segmentation algorithm of SDOCT. The
differences of the configurations between acute and chronic CSC were compared. For the
patients with acute CSC, we investigated a possible relationship between early change in 3D
configuration and disease prognosis.
RESULTS. We included 69 eyes of 68 patients in this study. The mean volume, the greatest basal
diameter (GBD), and the area of SRF were not different between acute and chronic CSC. The
mean peak height (PH) of SRF and the ratio of PH to GBD in acute CSC (298.13 6 92.67 lm,
9.44 6 2.57%) were significantly greater than those in chronic CSC (192.97 6 71.05 lm, 5.97
6 1.90%; P < 0.001, P < 0.001, respectively). In patients with acute CSC, the early changing
pattern of 3D configurations was significantly different according to the SRF prognosis (P ¼
0.003). In situ decrease of SRF was observed in 94.7% of the spontaneously resolving group.
However, downward elongation of SRF was observed more frequently in the persistent group
(58.3%) than in the spontaneously resolving group (6.3%).
CONCLUSIONS. The 3D configurations of SRF were different between acute and chronic CSC. In
patients with acute onset, the early change of 3D configuration was different and varied
according to the SRF prognosis.
Keywords: central serous chorioretinopathy, optical coherence tomography, threedimensional configuration, subretinal fluid

diopathic central serous chorioretinopathy (CSC) is characterized by serous neurosensory retinal detachment in the
macular area.1 Increased permeability of the choriocapillaris
leads to focal or diffuse dysfunction of the RPE, which causes
detachment of the neurosensory retina.2 In general, acute CSC
resolves spontaneously, and the patient’s visual acuity (VA)
returns to normal. However, some patients have prolonged and
recurrent retinal detachment, which may result in permanent
poor vision. The prognosis of CSC is difficult to predict in
clinical practice, because it has a broad spectrum of presentations and dynamic variations during its progress.
Introduction of optical coherence tomography (OCT)
technology in the field of ophthalmology has initiated a new
era for CSC researches.3 Various morphologic features of CSC,
including retinal detachment, fibrinous exudation, and cystic
changes within the retina, have been reported.4–13 Studies
investigating the microstructures in CSC have provided more
information on its pathophysiology.14–19 In addition to the
tomographic data, OCT provides three-dimensional (3D)
information about macular configuration.20 This modality can
generate rendered volumetric views of retinal structure similar
to magnetic resonance images. OCT-based measurements, such
as macular volume and Early Treatment Diabetic Retinopathy
Study (ETDRS) grid retinal thickness, have proven to be useful
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for estimating the volume of clinically relevant features in
macular diseases. Various studies have measured the volume of
subretinal fluid (SRF) using OCT.21–23 Nakajima et al. used this
method to determine the volume of SRF by multiplying the size
of the area of the retinal detachment by the mean height of the
retinal detachment.22 Heussen et al. suggested a simplified
technique to measure the volume.23 However, 3D configuration
of SRF has not been investigated widely in CSC.
Recent developments in spectral-domain OCT (SDOCT)
technology have provided an advanced built-in program for
segmentation of the retinal layers. Furthermore, it is possible to
modify the segmentation line, which has been set-up automatically, and then calibrate the segmentation errors.24 This
technology makes it possible to reconstruct the 3D image of
SRF, and to estimate the extent and change of SRF (Fig. 1). In
this study, using the modified segmentation algorithms of
SDOCT, we investigated the 3D characteristics of SRF and their
relationship to the disease prognosis.

METHODS
The study protocol was approved by the Institutional Review
Board at Korea University. This study followed the tenets of the
Declaration of Helsinki.
5944
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FIGURE 1. 3D images of SRF in acute (bottom left) and chronic (bottom right) CSC.

Data Collection
The medical records of patients with idiopathic CSC who had
been examined at Korea University Medical Center between
July 2009 and November 2012 were reviewed retrospectively.
All patients included in the study had undergone a complete
ophthalmic examination, including fluorescence angiography
(FA) and SDOCT at their initial visit, and had received
consecutive follow-up SDOCT examinations.
Idiopathic CSC was diagnosed based on the presence of
serous detachment of neurosensory retina involving the
macula, which was confirmed by SDOCT, and leakage at the
level of RPE on FA. The patients were classified into two
groups according to symptom duration before the initial visit,
which was adopted from the classification system suggested in
previous studies.25–27 Patients were diagnosed with acute CSC
when they demonstrated an onset of symptoms, such as visual
loss, metamorphopsia, chromatopsia, or micropsia within the
three months before initial OCT examination. Patients were
classified with chronic CSC when they presented with
symptom onset that had occurred more than three months
before the initial visit.
This study excluded any eyes with other retinal abnormalities, such as choroidal neovascularization, retinal vascular
disease, or intraocular inflammation (Supplementary Table S1).
In addition, eyes with a history of previous treatment,
including macular photocoagulation, photodynamic therapy,
or intravitreal antivascular endothelial growth factor injection,
also were excluded. Finally, patients who had steroid-induced
CSC or organ transplant–associated CSC also were excluded.
This study analyzed only SDOCT images that had an image
quality factor greater than 45.

Measurement of 3D Configuration
The SDOCT (3D OCT-1000 Mark II, software version 3.20;
Topcon Corp., Tokyo, Japan) used in this study had a
wavelength of 840 nm, a horizontal resolution of 20 lm,
and an axial resolution of up to 5 lm. The imaging speed was
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27,000 axial scans per second. Patients underwent SDOCT
evaluation using 3D scanning protocols with 128 B-scans (512
A-scans per B-scan) of a 6 3 6 mm area. This device contains a
camera for obtaining color images of the fundus just after the
OCT images are taken. From the 3D volume scan images, the
automatically measured data of the central subfield thickness,
the central point thickness, and the total macular volume were
obtained.
Three-D configurations of SRF or pigment epithelial
detachment (PED) were characterized with modified OCT
parameters as follows: volume; peak height (PH), greatest
basal diameter (GBD), and the basal area; and ratio of PH to
GBD (PH/GBD). In addition, only for SRF, vertical eccentricity and type of basal area were identified as indicators of
gravity effect on SRF configuration. SRF volume was
estimated using a built-in segmentation-modifying tool of
SDOCT (Fig. 2).24 A similar process was performed to
calculate the volume of PED. Pure retina layer (PRL) volume
was defined as that of the macula area which excluded SRF
and was calculated by subtracting the volume of SRF from
the total macular volume. The perpendicular height of SRF
was measured from the RPE line to the outer segment tips of
the photoreceptors. For PED, the height was measured from
the line of Bruch’s membrane to the RPE line, both using a
built-in caliper function. PH was defined as the greatest
height of SRF or PED. GBD and area of SRF were obtained
from the segmentation map of the photoreceptor inner and
outer segments (IS/OS) junction provided at the 3D volume
scan, and in the case of PED, from the segmentation map of
RPE (Fig. 3). After processing the IS/OS image or RPE
segmentation map with the ImageJ software program
(http://rsb.info.nih.gov/; National Institutes of Health, Bethesda, MD) the GBD and area of the lesions were measured.
The ratio of PH to GBD was calculated by dividing the
greatest height by the maximum lesion diameter, and was
documented as a fraction of 100. Topographic locations of
the PH and the center of SRF were documented as B-scan
numbers, which corresponded to the volume scan (Fig. 4).
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FIGURE 2. SRF volume estimation using a built-in segmentation-modifying tool of SDOCT. Segmentation lines for internal limiting membrane and
RPE (arrow) were determined automatically for each of the volume scans, and the total macular volume was provided (top right). Using the
modifying tool, the cursor line on the RPE was moved to the tips of the outer segments of the photoreceptors (arrowhead, bottom). We set the
segmentation to follow the contour of the photoreceptor IS/OS layer when there was hyperreflective material hanging from the PRL into the SRF
space. With this movement, the modified macular volume was determined excluding SRF (bottom right). The SRF volume was calculated by
subtracting this modified macular volume from the total macular volume. Modified macular volume was regarded as the same as the pure retinal
layer volume in this study.

Vertical eccentricity of SRF was identified as the percentage
of vertical deviation of the PH point from the center of total
lesions. The SRF basal area figures were categorized into two
types according to the angle of GBD to the horizontal line.
Circular or horizontal oval type was defined when the angle
was less than 458. Vertical oval type was defined when it
was greater than 458. The study compared the initial OCT

parameters in relation to the 3D configurations between
acute and chronic CSC.

3D Configuration Changes in Acute and Chronic
CSC
The study investigated how the 3D configurations of SRF
and PED changed during the early diagnostic period. The

FIGURE 3. GBD and the basal area of SRF (black arrow) were measured in the segmentation map (left) generated at the reference plane of
photoreceptor IS/OS junction. The parameters of PED (white arrow) was measured in the retinal pigment epithelium segmentation map (right).
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variable OCT parameters, were identified using a t-test or a
Mann-Whitney U test. Significant differences in categorical
variables, such as sex, laterality of the affected eye, and type
of basal area, were determined using a v2 test or Fisher’s
exact test. The change of SRF volume was correlated with
other OCT parameters using Spearman’s correlation analysis.

RESULTS
Patient Characteristics

FIGURE 4. Vertical eccentricity. The scan numbers of the B-scan with
an upper margin of SRF (a) and with a lower margin of SRF (c) were
obtained. The interval between (a) and (c) was assumed to represent
the vertical extent of the SRF lesion. The scan number of the B-scan
with the point of SRF peak height (b) was determined by built-in
software that used SDOCT. The center of SRF (d) was calculated as
ða þ cÞ=2. The percentage of vertical deviation between the peak
height point and the center of SRF was assumed to represent the
vertical eccentricity and was calculated as ðjb  dj=½c  aÞ 3 100 and
given as a percentage (%).

changes of the OCT parameters between the initial and one
month follow-up examinations were identified. We compared the change of OCT parameters during initial follow-up
period between acute and chronic CSC. The changing
pattern of SRF was evaluated using the ‘‘Compare’’ and
‘‘Overlay’’ functions in the OCT viewer program. It was
classified into two types; in situ decrease type or downward
elongated type (Fig. 5).

3D Configuration and Disease Prognosis in Acute
CSC
Only for the patients with acute CSC, we investigated the
relationship between the changing pattern of 3D configurations during initial period and the prognosis of SRF. The
patients with acute CSC were categorized into two
subgroups: the spontaneously resolving group, in which
the SRF resolved completely within three months from the
initial visit, and the persistent group, in which the SRF
continued over three months of follow-up. Various OCT
parameters related to 3D configuration were compared in
the two subgroups.

Statistical Analysis
All data were analyzed using SPSS software version 20.0
(SPSS, Inc., Chicago, IL). A P value less than 0.05 was
considered to be statistically significant. Results were
expressed as mean 6 SD. Significant differences in continuous variables, such as patient age, symptom duration, and
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After reviewing the records of 120 patients who were
diagnosed with CSC at their initial visit, 69 eyes of 68
patients were selected for this study (Supplementary Fig.
S1). Of the 69 eyes included in this study, 39 eyes had acute
CSC and 30 eyes had chronic CSC. The mean age of the
patients was 45.48 6 7.48 years, and there was no
statistically significant difference between the groups (Table
1). Of the patients 51 were male and 18 were female. At
their initial visit, the mean symptom duration was 25 6 24
days for acute CSC and 497 6 632 days for chronic CSC.
There were 25 recurrent cases, and there was no difference
between the two groups (P ¼ 0.282). All patients underwent
FA examinations, except the three patients with allergies to
fluorescein dye. The leakage patterns were classified into
three types: inkblot (45.5%), smokestack (19.7%), and
diffuse or mottled pattern (34.8%).

Characteristics of 3D Configuration
The mean central subfield thickness and the total macular
volume were significantly greater in acute than chronic CSC
(P ¼ 0.010, 0.019, respectively, Table 2). The mean volume
of PRL was greater in the acute CSC group compared to the
chronic group (P ¼ 0.012). However, there was no
significant difference in the SRF volume. The detailed
analysis of OCT parameters of SRF configurations indicated
that the mean PH of SRF was greater in acute than in
chronic CSC (P < 0.001). However, the mean GBD and the
basal area were not different. The ratio of PH to GBD was
5.97 6 1.90% in chronic CSC and was significantly lower
than the 9.44 6 2.57% value of the acute group (P < 0.001).
Vertical eccentricity of SRF was greater in chronic CSC
(15.80 6 13.66%) than in acute CSC (7.10 6 5.02%, P ¼
0.002). Vertical oval type was larger in percentage than
circular or horizontal oval type in chronic CSC. However,
that was not the case in acute CSC. PED was observed in 65
of the total 69 eyes (94.2%). The mean PH and the PH-toGBD ratio of PED were significantly different between the
two groups (P ¼ 0.010, 0.008, respectively), but the volume,
GBD, and area of PED were not significantly different.

3D Configuration Changes in Acute and Chronic
CSC
Of the 69 eyes of 68 patients, 52 eyes of 51 patients
underwent follow-up examination at one month and were
included in this analysis (Table 3). A total of 31 eyes had
acute CSC and 21 eyes had chronic CSC. The change of SRF
volume was greater in the acute CSC than the chronic group
(P ¼ 0.004).The mean change of PH, GBD, and area of SRF
were higher in acute CSC than in the chronic group (P <
0.001, P ¼ 0.004, P ¼ 0.008, respectively). The mean
changes of OCT parameters of PED configurations were
significantly different in volume, PH, and ratio of PH to GBD,
but not for GBD or the basal area when the two groups were
compared. In acute CSC, the change of SRF volume was
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FIGURE 5. The 3D configuration of SRF at baseline (left) and follow-up examination after one month (right). The changing pattern of SRF was
classified into two types; in situ decrease type (top) or downward elongated type (bottom).

correlated with those of PRL volume (rho ¼ 0.363, P ¼
0.045). However, it was significant in chronic CSC (Table 4).

3D Configuration and Disease Prognosis in Acute
CSC
Of the 31 patients with acute CSC, 29 patients received followup examinations until three months after the initial visit and
were all included in this analysis. There were 17 patients
placed in the spontaneously resolving group and 12 were
placed in the persistent group (Table 5, Supplementary Table
S1). The OCT parameters at the initial visit did not show
significant differences between the two subgroups. However,
the extent of change in OCT parameters was significantly
greater in the spontaneously resolving group than in the
persistent group. The SRF volume decreased during the first
month at a rate of 77% in the spontaneously resolving group.
This decreasing rate was greater than that of 27% in the
persistent group. The changing pattern of SRF was significantly

different between the two subgroups (P ¼ 0.003). The
percentage of eyes with in situ decrease type was larger in
the spontaneously resolving group (94.7%) than in the
persistent group (41.7%). The persistent group (58.3%)
showed more frequent downward elongated type than the
spontaneously resolving group (6.3%).

DISCUSSION
In our study, we measured quantitatively the 3D configurations
of SRF in CSC. The volume, basal area, or GBD of SRF were not
different between acute and chronic CSC. PH of SRF was
higher in the acute CSC than the chronic group; however, the
actual measurement value could be subject to the total amount
of SRF. Therefore, in the current study, we measured the ratio
of PH to GBD (PH/GBD). The mean PH/GBD ratio was greater
in acute than in chronic CSC. Because the amount of SRF varies
in a clinical setting, the PH/GBD ratio might be a useful

TABLE 1. Patient Characteristics

Age, y
Sex, M:F
Eye affected, OD:OS
Symptom duration, d
Recurrence history, first:recurrent
FA finding, a:b:c

Acute CSC, n ¼ 39

Chronic CSC, n ¼ 30

P Value

Total, n ¼ 69

44.31 6 7.46
29:10
17:22
25 6 24
27:12
24:11:2, n ¼ 37

47.00 6 7.35
22:8
13:17
497 6 632
17:13
6:2:21, n ¼ 29

0.139*
0.923†
0.983†
<0.001*
0.282†
<0.001†

45.48 6 7.48
51:18
30:39
230 6 476
44:25
30:13:23, n ¼ 66

FA finding indications: a, inkblot; b, smokestack; c, diffuse or mottled leakage.
* t-test for continuous variables.
† v2 for categorical variables. Continuous variables are expressed as mean 6 SD.
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TABLE 2. Three-Dimensional Configurations of CSC Using SDOCT at the Initial Visit
Acute CSC, n ¼ 39
CMT, lm
CPT, lm
MV, mm3
PRL volume, mm3
SRF configurations
Volume, mm3
PH, lm
GBD, lm
Area, mm2
PH/GBD ratio, %
Vertical eccentricity, %
Type of basal area, a:b

307.19
437.23
8.68
7.75

6
6
6
6

35.59
91.98
0.99
0.41

Chronic CSC, n ¼ 30

P Value*

6
6
6
6

0.010
<0.001
0.019
0.012

287.13
315.37
8.18
7.51

0.93 6 0.94
298.13 6 92.67
3259.23 6 997.17
8.29 6 5.22
9.44 6 2.57
7.10 6 5.02
29:10

23.72
96.46
0.62
0.37

0.67 6 0.53
192.97 6 71.05
3385.80 6 1264.63
9.00 6 5.31
5.97 6 1.90
15.80 6 13.66
14:16

0.184
<0.001
0.643
0.583
<0.001
0.002
0.019†

PED configurations
N of eyes, %
Volume, mm3
PH, lm
GBD, lm
Area, mm2
PH/GBD ratio, %

37, 94.9%
0.04 6 0.07
99.68 6 100.55
725.97 6 291.10
0.33 6 0.37
13.89 6 10.44

28,
0.01
53.68
935.18
0.30
8.02

93.3%
6 0.02
6 23.00
6 499.01
6 0.28
6 6.78

1.000‡
0.063
0.010
0.055
0.716
0.008

CMT, central subfield thickness; CPT, central point thickness; MV, total macular volume. SRF type of basal area: a, circular or horizontal; b,
vertical.
* t-test for continuous variables.
† v2 test for categorical variables.
‡ Fisher’s exact test for categorical variables. Continuous variables are expressed as mean 6 SD.

parameter when diagnosing chronic CSC at an initial visit for
patients with an unclear date of symptom onset.
A number of studies have evaluated the periodic changes in
CSC,14,28–35 and FA analysis studies have provided some
insights about the natural course of CSC.29–33 With the
introduction of OCT, studies of the CSC have focused on the
change of microstructures in the retina and choroid.14,34,35 In
the current study, we focused on the morphology of SRF and
showed early periodic changes of 3D configurations in CSC

beyond two-dimensional tomographic morphology. The analysis of early periodic changes demonstrated that acute CSC
showed a significantly greater amount of change related to the
volume, PH, GBD, and basal area of SRF compared to chronic
CSC. In acute CSC, dynamic changes were observed during the
early period and the changing pattern was different depending
on the presence of SRF at 3 months. The majority of patients in
the spontaneously resolving group showed in situ decrease or
symmetric shrinking of the lesion. However, in the persistent

TABLE 3. Early Periodic Changes in 3D Configurations of CSC

Age, y
Sex, M:F
Recurrence history, first:recurrent
OCT interval, days
DCMT, lm
DCPT, lm
DMV, mm3
DPRL volume, mm3
SRF configurations
D
D
D
D
D
D

volume, mm3
volume, %
PH, lm
GBD, lm
area, mm2
PH/GBD ratio, %

Acute CSC, n ¼ 31

Chronic CSC, n ¼ 21

P Value*

44.48 6 7.72
21:10
20:11
35.19 6 6.20
31.11 6 33.33
165.10 6 123.83
0.87 6 0.94
0.21 6 0.16

47.62 6 7.97
16:5
9:12
32.52 6 3.56
10.86 6 10.50
44.14 6 40.69
0.20 6 0.18
0.11 6 0.08

0.162
0.509†
0.123†
0.081
0.002
<0.001
0.001
0.006

0.68
57.01
162.35
1271.42
4.59
4.48

6
6
6
6
6
6

0.83
26.84
115.06
1155.50
4.20
3.52

0.20
24.58
45.90
548.71
2.11
1.56

6
6
6
6
6
6

0.26
19.55
51.96
562.61
2.29
1.63

0.004
<0.001
<0.001
0.004
0.008
<0.001

0.02
40.48
279.87
0.14
7.63

6
6
6
6
6

0.03
55.39
281.65
0.15
8.28

0.00
16.62
179.43
0.07
3.01

6
6
6
6
6

0.01
14.34
149.14
0.12
4.91

0.013
0.028
0.102
0.077
0.015

PED configurations
D
D
D
D
D

volume, mm3
PH, lm
GBD, lm
area, mm2
PH/GBD ratio, %

* t-test for continuous variables.
† v2 test for categorical variables. Continuous variables are expressed as mean 6 SD.
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TABLE 4. Correlation Between the Change of SRF Volume and Those of Other Parameters in Acute and Chronic CSC
Acute CSC, n ¼ 31

D SRF volume vs. D PRL volume
vs. D PED volume
vs. D PH
vs. D GBD
vs. D area

Chronic CSC, n ¼ 21

rho

P Value*

rho

P Value*

0.363
0.153
0.545
0.406
0.677

0.045
0.411
0.002
0.023
<0.001

0.238
0.034
0.357
0.181
0.165

0.299
0.883
0.113
0.433
0.475

* Spearman’s correlation.

group, the SRF moved and elongated due to the effect of
gravity in more than half of the patients. In chronic CSC,
vertical eccentricity of SRF was greater than in the acute group
and the percentage of basal area with vertical oval type was
larger than that with circular or horizontal oval type. These
results suggested that the vertical eccentricity and the type of
basal area of SRF might be the parameters that can be used to
determine the chronicity of CSC. The changing pattern of 3D
configurations could be useful for predicting the course of
CSC. However, additional studies with larger cohorts are
mandatory to verify the possibility of clinical application of this
study.
In a previous FA study, Yannuzzi et al. reported that there
were some cases of chronic CSC with inferior gravitational
tracts that extended from the macula or disc to well below the
inferior arcades, which often was described as an hourglass
configuration.36 Previous investigators presumed that the
gravitational tracts were produced by SRF due to a high
specific gravity, and sank toward the inferior fundus and

dissected through the subretinal space.28,36 OCT is a noninvasive method that can be used to measure the change of the
configuration. However, very few studies did time- and gravityrelated observations using SDOCT. Our study sought to
visualize the effect of the force of gravity on the shape of
SRF using newly derived OCT parameters. These parameters
reflected the extent of inferior shifting that was a result of the
gravitational effect on SRF. Because the effect of gravity
becomes greater with the persistence of SRF, OCT parameters
reflecting the gravitational effect on SRF could be higher
depending on the duration of SRF before initial visit.
SDOCT provides highly resolved images and permits
identification of microstructural changes, as well as a 3D
view of the macular configuration. Furthermore, the
advanced built-in software program of SDOCT provides easy
and reliable measurements. Our study used the SDOCT
technology to generate OCT images that allowed investigation and analysis of 3D configurations of SRF and PED in
eyes with different stages of CSC. Although it needs manual

TABLE 5. Comparison Between Spontaneously Resolving and Persistent Types

Age, y
Sex, M:F
Symptom duration, d
Recurrence history, first:recurrent
OCT interval, d
CMT, lm‡
MV, mm3‡
PRL volume, mm3‡
SRF at the initial visit
Volume, mm3‡
PH, lm‡
GBD, lm‡
Area, mm2‡
PH/GBD ratio, %‡
Vertical eccentricity, %‡
Type of basal area, a:b

Spontaneously Resolving Type, n ¼ 17

Persistent Type, n ¼ 12

43.47 6 6.35
11:6
27.59 6 23.91
12:5
35.94 6 6.35
291.7 (286.5, 321.4)
8.25 (8.11, 9.09)
7.75 (7.56, 7.99)

47.25 6 4.50
8:4
26.42 6 21.86
7:5
33.92 6 6.56
298.2 (290.8, 309.7)
8.51 (8.27, 8.76)
7.91 (7.50, 8.04)

0.53
272.0
3362.0
7.73
8.00
7.80

(0.39, 0.98)
(219.5, 357.0)
(2663.0, 3767.0)
(5.20, 9.21)
(7.25, 10.15)
(4.70, 13.25)
13:4

0.65
306.5
3285.5
8.14
10.10
5.35

0.52
76.92
204.0
1511.0
4.15
5.10
0

(0.32, 0.81)
(69.13, 84.52)
(101.0, 279.5)
(482.0, 2771.0)
(2.63, 7.71)
(2.00, 7.90)
(0.0%)
16:1

0.30
27.09
62.0
228.5
1.06
2.55
6

(0.41, 1.50)
(258.3, 395.0)
(2466.3, 4230.0)
(4.24, 12.34)
(8.13, 10.63)
(3.18, 13.53)
8:4

P Value*
0.088
1.000†
0.835
0.694†
0.411
0.499
0.419
0.811
0.845
0.556
0.983
0.983
0.245
0.303
0.683†

Periodic changes of SRF
D volume, mm3‡
D volume, %‡
D PH, lm‡
D GBD, lm‡
D area, mm2‡
D PH/GBD ratio, %‡
Basal area expansion, eyes
Changing pattern of SRF, a:b

(0.07, 0.52)
(17.26, 40.65)
(38.3, 151.0)
(147.8, 392.8)
(0.42, 2.93)
(1.40, 5.15)
(50.0%)
5:7

Type of basal area: a, circular or horizontal; b, vertical. Changing pattern of SRF: a, in situ decrease; b, downward elongated type.
* t-test or Mann-Whitney U test for continuous variables;
† Fisher’s exact test for categorical variables.
‡ Continuous variables are expressed as median (interquartile range).
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0.043
<0.001
0.012
0.005
0.002
0.245
0.002†
0.003†
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modification of segmentation lines to generate 3D images of
SRF, the measurement of the 3D configurations would be
useful to manage patients with CSC.
Our study was limited by small sample size of each group
and by the retrospective design. Although 120 participants
were reviewed, only 69 were eligible for the study. The
results of our study could not represent all the patients in
the clinics. However, we had intended to exclude cases with
possible compounding factors that might have influenced
the change of SRF in idiopathic CSC. The CSC stage was
determined based on the onset of subjective symptoms
stated by the patient, which may differ from the exact onset
of symptoms. While we focused on the change of SRF, we
did not compare the characteristics of microstructure, such
as photoreceptor inner/outer segments between groups.
Another limitation of this study is inclusion of some cases
with a large SRF area extending beyond the 6 3 6 mm cube
scan boundary. In these cases, the area was determined on
the fundus photography obtained with the OCT. Because of
these limitations, there may be some errors in the
measurement values. However, only six relevant cases had
this limitation, and there were no cases where the image
area exceeded more than 10% of the total area.
In conclusion, 3D configurations of SRF were different
between acute and chronic CSC. Chronic CSC showed less
dynamic changes of SRF. Our study suggested that, in patients
with acute CSC, the changing pattern of 3D configurations
during the first month could be different according to the
persistence of SRF.
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