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Purpose: The relationship between retinal conditions such as macular thickness and retinal volume of the eyes with
central serous chorioretinopathy(CSC) and visual acuity was investigated. Methods: A total of 136 eyes from 78 subjects
was divided into 5 groups: CSC eyes under treatment and its asymptomatic contralateral eyes, fully cured CSC eyes after
the diagnosis and its contralateral, and normal eyes. Their uncorrected visual acuity(UCVA), best corrected visual
acuity(BCVA), retinal thickness and retinal volume were further examined. Results: All of UCVA, BCVA, retinal thickness
and retinal volume of CSC eyes under treatment were significantly different from those of asymptomatic contralateral eyes,
fully cured CSC eyes and normal eyes. BCVA of the asymptomatic contralateral eyes was not significantly different from it
of normal eyes, however, its retinal thickness and volume were significantly different from those of normal eyes. Increased
degree of retinal volume along with the increase of retinal volume was greater in CSC eyes and its asymptomatic
contralateral eyes, fully cured CSC eyes and its contralateral eyes than normal eyes. Conclusions: From the present study, it
was revealed that the retinal thickness and volume of asymptomatic contralateral eyes of CSC increase as well as CSC eyes,
and the change of BCVA due to CSC occurs only when the retinal thickness and volume increase in some extent.
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1. Ched

20149 69 197E 20159 29 28U7HA] 34, v
29, AHIEAE nlg oz 3] 7] 4 A(Decelaration of
Helsinki)®] 7ho]=2}R1S FEakal 13 2] A<
4 71BAAELNYS]) © ddAT S219193] (Institutional
review board, IRB)2] %5¢1& o} dA7to) Zojsl= BE
WA Aol 543 AA W8-S S35 olslietar
ool gt TYE Hof AIAWSFATHIRB <1 No. HanGil
15-0007).

B AFe AlE5 A 7AKSIit lamp, SL-D7, Topcon,
Japan), SFAZ9 A} (Fundus photography, FP, AFC-230,
Nidek, Italy), ¥ ZHd©@%3 % HAHOptical coherence
tomography, OCT, OPKO/OTI Ophthalmic Technologies Inc,
Toronto, Canada), %3914 7 H(Fluorescein angiography,

Table 1. Classification of the participated subjects

HRA, Heidelberg Engineering, Heidelberg, Germany)S ©]
F3to] 199 EpAR A SN gEEZo
2 g g A5 e AE ddes st 4%

Aguegeiy Sl 5478 B 357 ] 3471
2e 1 o S B B3 B Ik e
A B3 AN IS S = Y
Aol B =3 A g ey ek gy
]S FHlehs Ao® W Aeddle dtges
Ad 73] wol o]d A5 FE eI

& 789 1363 eE AA Sy
T A9S A A8 Tl A= AlT3seh), A 4R
4 L A71HQ AAE B o A5 fle AT
(19%h) o2 Zste] E438ioith. B3, Al 3 A2
ol thdete] w3t SAFA A e ol
g feo] ofd RIE o2 Hdv]Eo] gla AlEA
o, A% 5o FATANHYEETE AAse
S730] glom FFAALFE ATl AEF 2
o] $i= 47%kl Wist] A 53 Aol Pk 75

A <k B2(163h) o2 Alslele] tlxwe® 44

QAT old 27 3 the wepdsiold oh A, Had
st} Qe AE tidelA Alelete] Bl B B2

< A7 Al 9 A2wE T A AR, B, 5
A, g, told gl A el g Bl
Rl AAEEAARE HHagA o) 1.0 opdoln 2
E=E 28 o] g, FHEN= ARSI S A
guish gl FAHAL Al 9FE = F JoenE A
27 oo FHUENZ=E HEaA oFe Gt 322 C

T2 S} TH(Table 1).

2. SEO[4 L AEHAAL

Zyzke] gigetel] diste] ZdoldE, URIAIE(UCVA,
LogMAR) 2 Hthm A2 (BCVA, LogMAR)S 24319
I S EHAE AE A A A sk o,
25m Ag 9 @74 HAAA|EA LCD Monitor Chart
(CCP-3100, Huvits, Korea)S ©]-83l 9A2] Z2HAALS
AP Act. AAM Z5E 27 Luxoll 3)7@AAFe] AJAld)
Ae] ZE+= 8 Lux & F-ZFQ F3Fs Higk =3t

EFHA =2 HJA W ARs QFEE 7l (Autorefractmeter,
MRK-3100P, Huvitz, Korea)2} 7% 7](Retinoscope, REF-

Group Al Group Bl Group A2 Group B2 Group C
Age(years) 49.21£8.16 47.671£8.26 42.73t7.46 40.62+5.76 38.93+£10.78
No. of eye 38 31 19 16 32

Vol. 21, No. 2, June 2016

J Korean Ophthalmic Opt Soc.



Analysis of Visual Acuity and Retinal State in the Eyes with Central Serous Chorioretinopathy 139

18245, Welchallyn, USA), #H7-@I=E &-8ato] 42 =
AL 23 didal Al el FEAI71a b s
FejollA 22 2719 AR 3 = N 224 F 37HA o]
& B A AEE g 2-ol e <s-C> %71
= o83, ZF a5 UAE B HulwAgAEe

LogMAR A& e & 333t

O I

0

3. 248t B ¥ Ruls

ek FAE WA ESE97](0OPKO/OTI Ophthalmic
Technologies, Inc, Toronto, Canada)E A8} enhanced
depth imaging®] 313JA=2] 3737} retinal thickness analysis
system= -85}t

Retinal thickness analysis system!!®18:&- o]-8-3F wa} &=
7l AL G A A& A FALES AR
6 mm 279 €& 710 F 3l F4l 1 mm ©|HE central
ring® 2 3}l 3 mm 273 UolA central ringS A 2| 3H
FHS inner ring® 2 31530, 1 2]&-S outer ringSE
UFSAaL, inner ring?} outer ringS THA| 3, Bl 815, ©
= o] B8 F Y9 central ringZt A F 97l ¥
gozZ oAy B Ao 437 e gruby
9 B Al dlBshe FALE(EF £9)2 7
vhS Bk th(Fig. 1).
Wt e I ESEY7)E o]8ste] S8

An

—_—

Aol ahe §29) FL /1SSAL, FE AT F
o] Sk T 8 gL wASACHFie. 2).

4. SAHXNzZ|
SAAYE 25 1 A5HSs vlaclle SHEE T test
o8t AL, Al IF ool A& vluolls AR

Speciral OCT SLO Report DF’ KD .

Patient name: Patient ID:

Date: 0 D

Description:
D.O.B.:

FullFieldimage

Avg_thick Volume
Center 1
(Center circle 2 0.16/

Fig. 2. Standard output of spectral optical coherence tomography
report.

F4HEAHH (One-way ANOVA testy?} ThaH] L %4 (Post-hoc
multiple comparison)®ll= F7](Tukey), F7]b(Tukey b)S
ol g3ttt T A&Hg] IS 3] Sl Fof
&9] ABATE AHEE] FEBAE ERIEHAA, O
AR 3ARAS AT SAA R 22332 SPSS
Statistics 18.0(SPSS In., Chicago, IL, USAYS AF&-3}151L
PZkol 0.05 PI¥HI 734 BAISHH o2 ou|7t Qe AL

Fig. 1. The macular thickness map.

F = fovea; S1 = superior inner; T1 = temporal inner; |1 = inferior inner; N1 = nasal inner; S2 = superior outer; T2 = temporal outer;

12 = inferior outer; N2 = nasal outer
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Aﬂ«l Al%‘ il% AEES Dolr 7] Q& ztzte
HHE: =2 BI ¥ B2 UM HE

(Table 2). A1v"9] o UIAIHLE 0 o
028+£0.34, A2 0364037, B2 037+0.40 ©]ATh
AITT AT, A2} B2 7He] URHA Y zlol= B
Hog %els}x] 2SO T (Py1.4-=0.479, Pprpr=1.000), Al
BAASE Fg U E Zo)7t AUATh

Fig. 3. OCT analysis of normal eye and central serous chorioretinopathy.

A. OCT image through the fovea
B. macular mapping pattern of OCT in normal eye
C. fundus photograph of normal eye

D. OCT image of large neurosensory detachment beneath the fovea
E. macular mapping pattern of OCT in serous retinal detachment

F. fundus photograph of serous retinal detachment

Table 2. Uncorrected and best corrected visual acuity of the subjects

Group Al Group Bl Group A2 Group B2 Group C

Uncorrected visual acuity (LogMAR) 0.57+£0.34 0.2840.34 0.3740.37 0.3740.40 0.15+0.19
Best corrected visual acuity (LogMAR) 0.29+0.24 0.0340.05 0.0240.03 0.021£0.04 0.01+0.02
Spherical equivalent (Diopter) —-0.02%+1.95 -022+1.91 —-0.98+2.07 -139+180  -0.55+0.46

Values are presented as mean +standard deviation.
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(Pa1p1=0.021).

HUlwGAH2 A8 Foll A= AlT©] 029+024 =
7F Gkar, A29-S 0.02+0.03, BIs-S 0.03+0.05, B2
T2 0.02£0.040.2 FAFAWHSPuhdZS 7FA] a1 Q)

Al 739 wgA|F o] E‘r% ol BIS] SEATH(Table
2) AlTS O BE 7% FAZXCE fo3 HJdjud
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>

= 265.6£123.7 ml, Bl 204.2+
56.3 ml, A27"2 179.9£50.9 ml, B27"2 188.8+39.6 ml,

Table 3. Central macular thickness and volume of the subjects

Table 4. Statistical analysis of central macular thickness and

volume
P-Value
Comparison Central macular Central macular
thickness volume

Group A1 vs Group A2 0.000* 0.000*
Group A1 vs Group Bl 0.000* 0.000*
Group A1 vs Group C 0.000* 0.000*
Group A2 vs Group B2 0.999 0.984
Group A2 vs Group C 0.633 0.712
Group B1 vs  Group C 0.014* 0.017*
Group B2 vs  Group C 0.555 0.432

*P<0.05, signfiacntly different from each group compared
(One-way ANOVA test AND Tukey HSD test)

CTE 164.61 182 mlZ ZA A gulgtjuly=9. 712
Alro] 71 Zlom, v =% BlEoh F
Ho g §olsHA o o, B, B2, A2, C9l &
oz wa By qE}(Table 3).

AR
Z&

= 0
3T}, _\?4%);)1- 19_} 2] —,,_—01 B1—7L/] 73—‘%1?_ Al
Hop AR oAl FEF 737} A3kTh(Table 4).
A= vHE =21 B2rtolu AR Gt
A ot et -t I
2 Vet B272 A4l
get e} %741 2 23t Ao7F ehA] edot

pob 232 AT Qe Aow

AL W AlFe] ATATE 0.9809, BI-S 0.7634, A2
£ 0.9684, B27-& 0.9626, CT-& 0.3944% oFo] Aok
£ HAtKFig. 4). TAZA R GHESS 7RI
= Al A28 o] w71 sho, Bel f5-
o}

Group Al Group Bl Group A2 Group B2 Group C
Central macular thickness (mm) 0.348+0.16 0.266+0.07 0.236£0.05 0.243£0.05 0.216£0.12
Central macular volume (ml) 265.6+123.7 204.2+56.3 179+50.9 188.8+£39.6 164.6+18.2

Values are presented as mean =+ standard deviation.
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Fig. 4. Correlation between central macular thickness and central macular volume.

A. group A1 (CSC eyes under treatment)

B. group B1 (asymptomatic contralateral eyes of CSC)
C. group A2 (fully cured CSC eyes)

D. group B2 (contralateral eyes of the cured CSC)

E. group C (normal eyes)
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Fig. 5. Correlation between central macular thickness and best corrected visual acuity.

A. group A1 (CSC eyes under treatment)

B. group B1 (asymptomatic contralateral eyes of CSC)
C. group A2 (fully cured CSC eyes)

D. group B2 (contralateral eyes of the cured CSC)

E. group C (normal eyes)
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