bbazapcku KaunHuyna opmanmonozus - guaziocmuka
0pmanmonozuyen
npezneg
2018;62(2):18-29

LLEHTPAAEH CEPO3EH XOPWOPETWHIT —
MWKPOCTPYKTYPHIN XAPAKTEPICTKI HA

MATOAOTMYHNTE NPOMEHN

Eauua XpucmoBa, Xana CumoBa, 3opHuua 3namapoBa

Kamegpa no oyHu 6oAecmu U 3pumeAHU Hayku,
(Dakyamem no MeguuuHa, Meguuucku yHuBepcumem - BapHa

CENTRAL SEROUS CHORIORETINOPATHY -
MICROSTRUCTURAL CHARACTERISTICS
OF PATHOLOGICAL CHANGES

Elitsa Hristova, Zhana Simova, Zornitsa Zlatarova

Department of Ophthalmology and Visual Sciences,
Faculty of Medicine, Medical University of Varna

Agpec 3a kopecnongeHuus: PE3HOME
EAuua XpucmoBa
Kamegpa no 04U 60AecmU U 3pumeAHu BuBegeHue: Lienmpaarua ceposet xopuopemutum (LICX) e 3a60AABaHe, xapakmepuaupawlo ce coe ce-
Hayku, (Dakyamem no MeguuuHa PO3HO OMAENBaHe Ha HeBpoceH3opuyma u/uau Ha MEP, yecmo 3acAzawio Makyaama U acouuupaulo ce ¢
Meguuutcku yHuBepcumem-BapHa usmuyaHe Ha meyHocm npe3 MEP uAu 6pyxoBama membpaHa kom cybpemuHaAHomo npocmpaHcmBo.
yA. Mapu [puHoB 55 Llea: [a ce HanpaBu koauuecmBeHo uscAegBane Ha npoMeHume B pemuHaaHama gebeauta u 06em npu
9002 Bapria nauuermu ¢ L{CX u kauecmBeHo uacaegBaHe Ha MukpocmpykmypHume npomeHu 8 makyaama ¢ OCT.

GRS Gl @ Mamepuaau u memogu: V3caegBaru ca 060 82 nauuerma (102 ouu), koumo ca pasgeAeHu Ha gBe

20AEMU 2pynu — KoHMPOAHA 2pyna 3gpaBu gobpoBoAUU U NaUUEHMU C UEHMPAAEH Cepo3eH Xopuopemu-
HUm. Bcuuku uscaegBaHu ca npeMuHaAu npe3 pymuHeH ogmaamonozuyeH npezaeg u OCT, a Ha nauueH-
mume C HaAUYUE Ha NAMOAOUYHU NPOMEHU, 3acA2alll pemurama, e HanpaBeHa u GayopecueuroBa aH-
2uoepadua. 3a cmamucmuyecku aHaAU3 Ha NOAYYEHUME pesyAmamu e u3noA3BaH npoepameH npogykm
SPSSv. 19.

Peayamamu: B 2pynama ¢ namoaozuyru npomenru om LICX ca Bkaloueru 41 nauuerma (51 ouu; 32 — ge-
CHU, 19 - AeBu) Ha cpegHa Bb3apacm 45.02+8.19 2. (om 30 go 63 2.), om koumo 31 mwke (75.6%) u 10
keHu (24.4%). NauueHmume b6Axa npocAegeHU 3a cpegeH nepuog om 3 mec. (om 1 go 24 mec.), kamo 3a
MOo3u Nepuog be omyemeHa 3pumeAHama 0cmpoma ¢ onMuMaAHa onmu4Ha kopekuus Ha mAxHama nop-
B8a, Bmopa u nocaegHa Busuma, kakmo u maxHama pemuHaAHa gebeauHa u 0bem Ha nbpBama, Bmopa-
ma (3 meceua caeg Busuma l) u nocaegHama um Busuma. OCT ckaHoBeme Ha nauueHmume ¢ LICX 6axa
OUEHeHU 3a Haauduemo Ha npomenu B MEP (51%), omaenBane Ha HeBpocensopuyma (60.8%), omaenBane
Ha [EP (52.9%), Hanu4ue Ha cybpemuHanru (15.7%) uau uHmpapemuHaaru (13.7%) xuneppedaekpuBHu
genosumu, 06pasyBane Ha ,Mmocm"” mexgy MEP u HeBpocensopyma (3.9%) u npompysus Ha MEP (15.7%).
3aknlouenue: OnmuyHama koxepeHmHa momozpadua no380AABa ACHO guazHOCMUUUPaHe Ha u3Becm-
Hume Beye npoABu Ha LICX, kamo cepo3Ho omaenBaHe Ha HEBPOCEH30pUYMa U Cepo3HO 0mAenBaHe Ha
MEP, a OCT obpasume ¢ Bucoka pe3oalouua gaBam BoamokHocmma gematAHO ga ce udyyam mesu npo-
ABU U ga ce yBeAuyu UAAOCMHOMO pasbupaHe Ha 3aboAsBaHemo. C nomowma Ha OCT mozam ga bgam
guagHocmuuupaHu uskalouumeaHo GUHU cepo3Hu omaenBaHus, koumo He buxa MoeAu ga 6ogam BugeHu
npu uHgupekmHa odmaamoduomukpockonus.

KnlouoBu gymu: ueHmpanen ceposeH xopuopemurum, LICX
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ABSTRACT

Introduction: Central serous chorioretinopathy (CSCR) is a disease characterized by serous detachment of
the neurosensory retina and/or retinal pigment epithelium (RPE), often affecting the macula and associated
with fluid leakage through the RPE or Bruch’s membrane into the subretinal space.

Aim: The aim of this article is to present a quantitative and qualitative assessment of changes in the retinal
thickness, volume and microstructure in patients with central serous chorioretinopathy (CSCR) using opti-
cal coherence tomography (OCT).

Methods: The study included 102 eyes of 82 subjects who were divided into two main groups - healthy eyes
without systemic or ocular disease and a group with CSCR. All subjects underwent a complete ophthalmo-
logic examination and OCT. The group with pathological retinal changes was examined also with fluorescein
angiography (FA). Statistical analyses were carried out using SPSS v. 19.

Results: The group with CSCR consisted of 41 subjects (51 eyes; 32 —right ones, 19 - left ones) at a mean
age of 45.02--8.19 years (30 - 63 years) — 31 (75.6%) men and 10 (24.4%) women. The median follow-up
period was 3 months (1-24 months). For this period best-corrected visual acuity and retinal thickness and
volume were assessed on the first, second and last visit. 0CT scans were evaluated for changes of the retinal
pigment epithelium (RPE) (51%), serous retinal detachment (60.8%), pigment epithelium detachment (PED)
(52.9%), subretinal (15.7%) or intraretinal (13.7%) deposits, bridging tissue connecting RPE and the neuro-
sensory retina (3.9%), and RPE protrusion (15.7%).

Conclusion: Optical coherence tomography facilitated diagnosis of CSCR changes like serous retinal de-
tachment and PED. High OCT image resolution improved the visibility of very small retinal changes, which
could easily be missed with conventional indirect ophthalmoscopy.

Keywords: central serous chorioretinopathy, OCT

BbBEAEHIE

LlempaAHuA cepo3eH xopuopemuHum (LICX) e 3aboaABaHe,
xapakmepusupawo ce CbC Cepo3HO omaenBaHe Ha HEBPOCEH-
30puyma u/uau Ha MEP, yecmo 3acaeaulo Makyaama u acouuu-
pawo ce ¢ usmuyaHe Ha meysocm npes MEP uau bpyxoBama
MembpaHa koM cybpemurarHomo npocmpaHcmBo (1). Cno-
peg egHo om Hal-npogbakumeAHume npoyyBaHus, cBbpaa-
Hu ¢ LICX, cpegHama yecmoma Ha moBa 3aboaABaHe e 9.9 Ha
100 000 mbke u 1.7 Ha 100 000 xeHu, kamo yecmomama npu
Mokeme e npubAusUMeAHo 6 nomu no-Bucoka om masu npu
kenume (2). dpyau npoyyBaHuA cvobwaBam cpegHa Bv3pacm
Ha noABa Ha 3a60AABaHemo meXgy 41 2. u 45 2. (3,4). MoBu-
wexama yecmoma Ha LICX ce acouuupa ¢ peguua ncuxocouu-
anHu cmpecoBu dakmopu kamo cepuo3Ho 3aboaABaHe, 3a2yba
Ha bAU3bk 40Bek, npomaAHa B ycaoBuAma Ha pabomHomo MAC-
MO U MO Npu NauueHmu, mpygHo cnpaBAulu ce coC cmpeca
(5,6). Bonpeku ye, dopmanto nozaegHamo, LICX He ce Hamu-
pa B 2pynama Ha couuaAHo 3Ha4yumume 3aboaaBaxusa, mol uma
CEPUO3HO COUUAAHO 3HaueHue, koeamo paseaekgame Baowa-
BaHemo Ha kayecmBomo Ha uBom u 3azybama Ha pabomoc-
nocobHocm, npeguaBukanu om 3azybama Ha 3peHue npu MAagu
Moke 8 mpygocnocobHa Bv3pacm.

HaBauzaHemo u HenpekbcHamomo ycbBbpweHcmBaHe Ha on-
muyHama koxepeHmHa momozpadua (OCT) gage Bo3moxk-
Hocm 3a HabAlogeHue Ha 20AAmMa yacm om mukpocmpykmyp-
Hume npomeHu B croeBeme Ha pemuHama HacmuvnBawu 8
X0ga Ha 3aboAaaBaHemo. Bonpeku pasBumuemo Ha MeXHOAO-
2uUme, moyHama namoezeHe3a Ha moBa 3abordaBaHe ocmaBa
HeU3ACHeHa.

INTRODUCTION

Central serous chorioretinopathy (CSCR) is a disease
characterized by serous detachment of the neurosensory
retina and/or retinal pigment epithelium (RPE), often affecting
the macula and associated with fluid leakage through the RPE
or Bruch’s membrane into the subretinal space (1). According
to one of the most long-term CSCR studies it affects 9.9 of
100 000 men as opposed to only 1.7 out of 100 000 women, with
incidence for males approximately six times higher than that for
females (2). Other researchers report that the mean age of onset
is between 41 and 45 years (3,4). The increased occurrence of
CSCR is associated with various psychosocial stress factors
such as: serious illness, loss of a close relative, and change
in the work environment, especially in patients experiencing
difficulties when coping with stress (5,6). Although CSCR is not
in the group of socially significant diseases, it has important
social significance as it reduces the quality of life and loss of
working capacity due to vision disturbance of young men.

The introduction and continuous development of optical coher-
ence tomography (OCT) enables visualization of microstructur-
al changes in retinal layers, which take place in CSCR. Despite
the technological progress, the exact pathogenesis of this dis-
ease remains unclear.

AIM

The aim of the current study is to evaluate qualitatively the
changes in the retinal thickness and volume in patients present-
ing with CSCR and provide a guantitative assessment of micro-
structural changes in the macula using OCT.
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LEEA

Llea Ha Hacmoauomo npoyyBaHe e ga ce HanpaBu koauvecm-
BeHo uscaegBaHe Ha npomeHume 8 pemuHaAHama gebeAuHa u
06em npu nayuedmu ¢ LCX u kauecmBeHo uscaegBane Ha Mu-
kpocmpykmypHume npomeru 8 makyaama ¢ OCT.

METOLUA

Hacmosau,omo npoy4Bare e npoBegeHo 8 Kamegpama no 04HU
poAecmu U 3pumeAHu Hayku kom Meguuurcku yHuBepcumem —
BapHa, ¢ u3noAn3BaHe Ha basama u anapamypama Ha CBOBAA
— BapHa. N3caegBanu ca 06wo 82 nayuerma (102 o4u), koumo
ca pasgeAeHu Ha gBe 2oaemu 2pynu.
 [pyna | — koHmpoAHa 2pyna, cbcmoawa ce om 41 uxgu-
Buga (51 o4u) Ha cpegHa Bvspacm 44.7+18.5 2. (om 16 go
82 2.), om koumo 31 mwke u 10 keHu. KoHmpoAHama 2py-
na be cocmaBeHa om 3gpaBu gobpoBoAuu, 63 cucmeMHu
UAU 04HU 3a60AABaHUA, HempemupaHu onepamuBHo u/uAu
megukameHmo3sto ¢ BCVA>1.0.
 [pynall - 41 unguBuga (51 o4u ) C UEHMPAAEH CEPO3EH XO0-
puopemuHUm Ha cpegHa Bo3pacm 45.02+8.19 2. (om 30
go 63 2.), om koumo 31 (75.6%) mwke u 10 (24.4%) XeHu.
Beuyku uscaegBaHu ca npemMuHaAu npes pymuHeH oGpmaAmo-
AO2UYEH npeaneg, BkaloyBaul WameAHO CHEMA aHaMHe3a, us-
cAegBaHe Ha 3pumeAHa 0CMpoma ¢ onMuMaAHa onmuyHa ko-
pekuus, buomukpockonua Ha npegeH 0YeH CeaMeHm, UHQU-
pekmHa odmaamobuomMukpockonusa Ha 3ageH 0YeH CeaMeHm U
usmepBane Ha BOH. Ha Bcuyku nauuesmu e HanpaBeHa OCT
¢ 3D 0CT-2000[Topcon, Hasunuma-cho, ltabashi-ku, Tokyo,
Japan], a npu me3u ¢ HaAu4Ue Ha NAMOAO2UYHU NPOMEHU, 3aCA-
2allu pemuHama, u GayopecueuHoBa aHeuozpadua ¢ guzuman-
Ha OyHgyc kamepa Canon CF-1.
3a cmamucmuyecku aHaAu3 Ha NOAy4eHUMe pesyamamu e u3-
noA3BaH npozpameH npogykm SPSS v. 19. Mopagu Auncama Ha
HOPMaAHO pasnpegeAeHue Ha nokasameaume B uscaegBaHa-
ma 2pyna, me 6axa N0gAOKeHU Ha HenapaMempuyeH cmamuc-
muyecku aHaaus. CmotHocmume 3a nepuog Ha npocaegaBae,
gebeAuHa U 06emM Ha pemuHama 8 makyaama u 3pumeAHama
ocmpoma, ca npegcmaBeHu ¢ mexHume mMeguadu. Mpu Hena-
paMempuyHuA cpaBHUMeAeH aHaAu3 pasaukama mexkgy cpaB-
HABaHUme cmolHocmu e npegcmatBeHa cve ,Z°, a cmamuc-
muyeckama 3Hauumocm ¢ ,p“. 3a HUBO Ha 3HAYUMOCM Ha Hy-
AeBama xunomesa ce npue p < 0.05 npu urmepBaa Ha goBe-
pumearocm 95%.

PE3YATATI

Pemunanna gebeAuHa u 06em npu nayueHmu ¢ UeHMpPaeH CEPO3EH
XopuopemuHum

N3caegBaxme 41 nauuerma (51 oyu; 32 — gecru, 19 - aeBu)
Ha cpegHa Bb3pacm 45,02+8,19 2. (om 30 go 63 2.), om kou-
mo 31 moke (75.6%) u 10 XeHu (24.4%). MauueHmume bAxa
NPoCAegeHU 3a cpeged nepuog om 3 mec. (om 1 go 24 mec.),
kamo 3a mo3u nepuog 6e omuyemeHa 3pumeAHama ocmpoma ¢
onmumaAxa onmuyHa kopekuua Ha maxxHama nopBa, Bmopa u
nocaegHa Busuma, kakmo u mAxHama pemuHaAaHa gebeauxa u

MATERIALS AND METHODS

TThe present investigation was conducted at the Department
of Ophthalmology and Visual Science at the Medical University
of Varna using the material base and medical equipment of the
Specialized Eye Hospital in Varna. In total, 102 eyes of 82 pa-
tients, who were divided into two main groups, were examined.
* Group | — control group, consisting of 41 subjects (51 eyes).
Of these, 31 were men and 10 were women. Their mean
age was 44.7+18.5 years (between 16 and 82 yrs). The en-
rolled in this group subjects were healthy volunteers, without
systemic or ophthalmic diseases, with no previous surger-
ies or medical therapy, and with best-corrected visual acu-
ity (BCVA)>1.0
e Group Il — 41 patients (51 eyes) with CSCR at an average age
of 45.02+8.19 years (between 30 and 63 yrs), of whom 31
(75.6%) men and 10 (24.4%) women.
All enrolled subjects received comprehensive ophthalmic exam-
ination, including medical history, visual acuity (VA) testing, slit-
lamp microscopy, ophthalmofundoscopy, and intraocular pres-
sure (IOP) measurement. All patients were examined with 3D
0CT-2000 [Topcon, Hasunuma-cho, ltabashi-ku, Tokyo, Japan],
and those who had evident retinal pathology underwent fluores-
cein angiography (FA) with digital camera Canon CF-1.
SPSS Version 19 was used for the statistical analysis. Due to the
lack of a normal distribution of the indicators in the study group,
they were subjected to nonparametric statistical analysis. The
values for the follow-up period,thickness and volume of the ret-
ina in the macula and the visual acuity are presented with their
medians. In nonparametric comparative analysis, the difference
between the values compared is represented by “Z” and the sta-
tistical significance by “p”. For a null hypothesis significance lev-
el, p<0.05 was assumed at a confidence interval of 95%.

RESULTS

Retinal thickness and volume in patients with CSCR

Forty-one patients were examined (51 eyes; 32 right eyes and
19 left eyes) at a mean age of 45.02+8.19 years (between 30
and 63 yrs), of whom 31 males (75.6%) and 10 females (24.4%).
The median follow-up period of patients was 3 months (1-24
months). For this period BCVA and retinal thickness and volume
were assessed on the first, second and last visit. OCT was con-
ducted on all patients 3 months after their first visit, and 24 of
them were followed up afterwards as well. Sixteen eyes (31.4%)
were symptomatic and had angiographic changes for more than
6 months without clinical improvement (chronic CSCR), 29 eyes
(56.9%) had a first episode with a duration of less than 6 months
(acute CSCR) and 6 eyes (11.8%) had 2 or more episodes of the
disease (recurrent CSCR).

The retinal thickness of patients with CSCR on their first visit
was greatest in the inferior parafoveolar zone, followed by the
superior and nasal parafoveolar zone. At the second visit, the
retina thickness of the whole parafoveolar zone was significantly
reduced, as the superior parafoveolar zone demonstrated
the greatest measurements. During the third visit, the inferior
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06em Ha nopBama, Bmopama (3 meceua caeqg Buzuma l) u no-
caegHama um Busuma. OCT 6ewe HanpaBeHa Ha Bcuuku nauu-
gHMU Ha mpemua Meceu cAeg nbpBama Busuma, a 24 om mAx
npocAaeguxme u caeg moBa. lecmuagecem o4u (31.4%) uma-
Xa cumnmomamuka u aHzuo2padcku NnpomMeHu 3a noBeye om
6 meceua 6e3 kAUHUYHO Hopmaausupaxe (xpoHuyen LICX), 29
04u (56.9%) 6axa ¢ nbpBu enu3og Ha 3a6oAABaHemo, NPOgbA-
kua no-manko om 6 meceua (ocmuop LICX), u 6 0uu (11.8%) 6sxa
npembpneAu 2 uau noBeye enu3oga Ha 3aboaaBaremo (peuu-
guBupauy LICX).

PemunaaHama ge6eauna xa nauuesmume ¢ LICX npu nopBa-
ma Busuma bewe Hal-zoAAma B goaHama napadoBeorapHa
30Ha, cAegBaHa om 20pHama U HadaAHama napadoBeorapHu
30HU. [pu Bmopama Busuma pemuHaAHama gebeauxa 8 uA-
Aama napadoBeorapHa 30Ha bewe 3HAYUMEAHO pegyuupaxa,
kamo ¢ Had-Bucoku cmodHocmu 6ewe 2opHama napadoBeo-
AapHa 3oHa. Mpu mpemama Bu3uma ¢ Hal-20AAMa gebeAuna
bewe pemurama 8 goaHama napadoBeorapra soHa (Que. 1).
llo ce omHaca go aBmomamuyHo usmMepeHume om codmyepa
CpegHa, UeHMpaAHa gebeAuHa Ha pemuHama u 06em npu mpu-
me Busumu, npu nopBama Busuma me 6Axa Hal-20AeMU, CAEQ-
Ba cnag Ha cmodHocmume npu Bmopama Busuma u Aeko no-
kauBare npu mpemama Busauma (Taba. 1).

3pumeAHama ocmpoma npu nbpBama Busuma Ha nauueHmu-
me 6ewe 0.7 (0.07-1.0), npu Bmopama Busuma 0.8 (0.1-1.0),
nocaegHa Busuma (camo Ha 24 o4u) 0.8 (0.1-1.0).

3a ga ycmanoBum gaAu uma cmamucmuyecku 3Ha4yuma pasau-
ka mekgy napamempume, U3MepeHU Npu mpume Buaumu, Ha-
npaBuxme Friedman's test, koomo ycmaroGu, ye makaBa uma
(*=454.28 p=0.000%). B mo3u aHaru3 ca BkaloyeHu camo
me3u 24 oyu, koumo umam mpu u3mepBaHua Ha nopBa, Bmo-
pa u nocAegHa Busumu.

HanpaBuxme  HenapamempuyeH  kopeAauuoHeH — aHaAu3
(Spearman’s rho) meXgy 3pumeAHama ocmpoma, U3MepeHa
npu nbpBama u nocaegHama Busuma, u nokasameaume 3a pe-
MUHaAHa gebeauna 8 9-me ETDRS noaema, kakmo u aBmoma-
MUYHO U34UCAEHUME OM cohmyepa cpegHa gebeauHa Ha pe-
muHama u 06em (Taba. 2).

0Om gaHHume Ha mabauua 2 ce Buxkga, ye cowecmByBa yme-
peHa cmamucmuyecku 3Hayuma HezamuBHa kopeaauus mexk-
gy 3pumeAHama ocmpoma, usMepera npu nbpBama Busuma, u
nokasameAume 3a pemuHaAHa gebeauta 8 9-me ETDRS noae-
ma, ¢ uskaloueHue Ha 20pHOMO U MemMnopaAHomo nepudoBeo-
AapHU NoAemMa, kakmo u aBmomMamuyHo U34uCAEHUME 0m COQ-
myepa cpegHa gebeAuHa Ha pemuHama u obem. TakaBa He ce
HabalogaBa npu nocaegHama Busuma.

CpaBHeHue Ha pemuHanHama gebeauna u obem mexgy omgenHu-
me zpynu

3a ga e Bv3moxkHo cpaBHABaHemo Ha nauueHmume ¢ LICX, 3a
2pyna | 6axa nogbpaHu 51 oyu Ha 41 nauueHma ¢ 6Au3ko pas-
npegeAeHue no Bv3pacm u noA go nauueHmume om 2pynall. Te
0Axa Ha cpegHa Bvapacm 45.7+12.37 2., om koumo 31 moxke
(75.6%) u 10 keHu (24.4%). N3zomBu ce cpaBHumeAeH Henapa-
MempuyYeH aHaAu3 Ha pemuHaAHama gebeAura u 0bem mexgy
nauuesmume ¢ LICX u konmpoaxama epyna 3gpaBu gobpoBoa-
uu, kakmo 3a nopBama (Taba. 3, 4), maka u 3a nocaegHama Bu-
3uma (Taba. 5, 6).

) | 6
XX KX

First visit Second visit

Last visit

Fig. 1. Retinal thickness in the 9 ETDRS sectors in patients with CSCR (m) — first,
second and last visit

parafoveolar zone was the thickest (Fig. 1). The automatically
calculated by the software average and central retinal thickness,
and volume showed changes during the three visits. Their values
were greatest during the first visit, followed by a decrease during
the second and a slight increase during the third visit (Table 1).
BCVA during the first visit was 0.7 (0.07-1.0), the second 0.8
(0.1-1.0), and last (only 24 eyes) 0.8 (0.1-1.0).

To determine if there is a statistically significant difference be-
tween the parameters measured on the three visits, we did a
Friedman's test, which found that there was such (x’=454.28
p=0.000%). This analysis includes only those 24 eyes that have
had three measurements on the first, second and last visits

We performed a nonparametric correlation analysis (Spearman’s
rho) between the visual acuity measured at the first and last vis-
it and the retinal thickness index in the 9 ETDRS fields as well as
the average retinal thickness and volume automatically calculat-
ed by the software (Table 2).

As seen in Table 2 there is a moderate statistically significant
negative correlation between VA on the first visit and retinal
thickness in the 9 EDTRS fields, with the exclusion of the superi-
or and temporal parafoveolar fields and the automatically calcu-
lated by the software average retinal thickness and volume. Such
correlation was not present on the last visit.

Comparison of retinal thickness and volume between groups

For the purpose of this study, the patients in group | (41 patients,
51 eyes) were similar in terms of age and gender to the patients
in group Il. Their average age was 45.7+12.37 years, 31 were
men (75.6%), and 10 were women 10 (24.4%). A nonparametric
analysis was performed, comparing retinal thickness and volume
of patients with CSCR and healthy volunteers, measured on their
first (Table 3, 4) and last visit (Table 5, 6).

Statistically significant difference in retinal thickness was
found for all EDTRS fields, with the exclusion of the inferior and
temporal perifoveal zones, as well as for average and central
macular thickness and volume.

Statistically significant difference in retinal thickness in patients
with CSCR and the controls on their last visit was noted only for
the inferior perifoveal field. The lack of such concerning the au-
tomatically calculated average, central retinal thickness and vol-
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Table. 1. Median values of average and central retinal thickness (1um), and volume (mm?) on the first, second and last visit (automatically calculated by the software)

Parameter First visit Second visit Last visit
Average retinal thickness (macula) 284.6 279.9 280.7
Central retinal thickness 271.0 232.0 208.0
Retinal volume (macula) 8.05 7.91 7.94

Table 2. Spearman’s rho nonparametric correlation analysis between mean retinal thickness in the 9 ETDRS sectors, mean thickness and retinal volume in the macula and vi-
sual acuity on the firstand last visit of CSCR patients

Coefficient of

Coefficient of

correlation
/second visit/

Parameter correlation

/first visit/
Fovea -0.471
Parafovea - superior -0.373
Parafovea - inferior -0.477
Parafovea - nasal -0.478
Parafovea - temporal -0.332
Perifovea- superior -0.194
Perifovea - inferior -0.380
Perifovea - nasal -0.418
Perifovea - temporal -0.186
Average retinal thickness (First visit) -0.480
Average Retinal volume (First visit) -0.479
Central retinal thickness 0495

(First visit)

Cmamucmuyecku 3Hayumu pasauku 8 gebeAuHama Ha pemu-
Hama ce ycmaxoBuxa 3a Bcuuku ETDRS 301U ¢ uskaloyeHue Ha
goAHama u memnopaaHama nepudoBeoAapHu 30HU, kakmo u 3a
CpegHama u UeHmpaAHama gebeauHa B8 makyaama u cpegHus
06em 8 makyrama.

Cmamucmuyecku 3Ha4uma pas3Auka B gebeauHama Ha pemu-
Hama npu nocaegHama Busuma Ha nauuermume ¢ LICX u kon-
MpOAHAaMa 2pyna UMawe camo 3a goAHama nepudoBeoAapHa
30Ha. 3a ocmaraaume 30HU, kakmo u 3a aBmomamuyHo us-
yucAeHume om codmyepa CpPegHa, UEHMpaAHa gebeauHa u
06em Ha pemuHama makaBa auncBawe, koemo nokasBa, ue pe-
MUHaAHama gebeAuHa npu Bmopama Busuma e gocmuzHana
cB0emo HOPMAAHO CHCMOAHUE.

MukpocmpykmypeH aHaAu3 Ha namoAozuyHume npomenu 8 pemu-
Hama npu nayuenmu ¢ LICX npegemaBenu ype3 OCT

OCT ckaHoBeme Ha nauueHmume ¢ L|CX 6Axa oueHeHu 3a HaAu-
yuemo Ha npomeHu B8 TMEP (51%), omaenBaHe Ha HEBpoCceH30-
puyma (60.8%), omaenBaHe Ha [EP (52.9%), HaAuuue Ha cybpe-
MUHaAHU (15.7%) uAu uHmpapemuHaaHu (13.7%) xuneppe-
daekpuBHU geno3umu, obpasyBaHe Ha ,Mocm” mexkgy MEP u
HeBpoceHsopyma (3.9%) u npompy3ua Ha MEP (15.7%).

0.000* -0.085 0.648
0.007* -0.089 0.636
0.000* -0.143 0.443
0.000* -0.016 0.931
0.017* -0.174 0.348
0173 -0.035 0.853
0.006* -0.024 0.897
0.002* -0.119 0.593
0192 -0.030 -0.874
0.000* -0.124 0.505
0.000* -0.151 0.418
0.000* -0.031 0.871

ume implied that retinal thickness returned to normal state by
the second visit.

Microstructural analysis of pathological changes in the retina, visu-
alized with OCT, in patients with CSCR

The OCT retinal scans of patients with CSCR were assessed for
the presence of: changes in RPE (51%), detachment of neurosen-
sory retina (60.8%), RPE detachment (52.9%), subretinal (15.7%)
orintraretinal (13.7%) hyperreflective deposits, “bridge” between
RPE and the neurosensory retina (3.9%), and protrusion of the
RPE (15.7%).

Characteristics and analysis of RPE changes

In patients with CSCR, RPE changes were found in 26 eyes
(51%). They were characterized by thickening of the line repre-
senting the RPE (Fig. 2A), change in its reflectivity (Fig. 2B), and
defects in the RPE line (Fig. 2C). Thickening of the RPE was doc-
umented in one case as well as a defect in RPE; all other cases
demonstrated change in reflectivity of the RPE line in OCT.

Characteristics and analysis of the detachment of neurosensory
retina

In 31 eyes (60.8%), detachment of neurosensory retina was
found. It appeared on OCT scans as optically empty convex
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Xapakmepucmuka u aHanu3 Ha npomerume 8 ITEP

MpomeHu B MEP npu nauuenmu ¢ LICX ce ycmanoBuxa npu 26
o4u (51%). Te ce xapakmepu3supaxa cbC 3agebernBane Ha Au-
Huama, uso6pasaBawa NEP (Que. 2A), npomara 8 pedaekmuB-
Hocmma 0 (Que. 2B) u Haauvue Ha gepekmu (Que. 2B). Mpu 1
oko ce HabalogaBawe 3agebeanBane Ha MEP u cowo npu egHo
0ko — HaAuyue Ha gedekm, Bcuyku ocmanaAu oyu 6axa ¢ npo-
MAHa B pedaekmuBrocmma Ha AuHuAMA.

Xapakmepucmuka u anaau3 Ha omaenBanemo Ha HeBpoceH3opuyma
OmaenBaHe Ha HeBpocen3opama yacm Ha pemuxama Ha OCT
npoaBuxa 31 oyu (60.8%). To uszaexgawe kamo onmuyecku
npasHo cBogecmo npocmpaHcmBo, Bapupawo no 20AeMuHa
nog HeBpocensomuyma u Hag [EP. 3mepuxme ¢ nomowma
Ha kaaunep HezoBama BucoyuHa u guamMembp nNpu nopBama u
Bmopama Busuma, ako Bce oule 6e HaauuHo npu Hes (Pue. 3).
Bucoyuxama Ha omaenBasemo npu nvpBama Busuma Gewe
234.50pum (om 57 go 678 pum), a guamemopom 3377.50 um
(om 888 go 5584um), a npu Bmopama Busuma cvomBemHo
158.50um (om 48 go 574pum) u 2711.50 (om 1875 go 5062um).
Cmamucmuyecku 3Ha4uma pasauka mexkgy g8eme uamepBanus
00ave He bewe ycmanoBeHa (Z=-1.16 p=0.134 3a guamemupa
uZ=-1.09 p=0.148 3a BucoyuHama).

space of varying size, under the neurosensory retina and over the
RPE. Its height and diameter were measured on the first and sec-
ond visit, using a caliper (Fig. 3).

Onthefirstvisitthe mean height of the detachment was 234.50pum
(minimum — 57um, maximum - 678um), and the mean
diameter was 3377.50 um (min. — 888pm, max. - 5584um),
and on the second visit they were 158.50um (48-+574pm) and
2711.50 (1875+5062pum), respectively. However, a statistically
significant difference between the measurements was not found:
(Z=-1.16 p=0.134 for the diameter, and Z=-1.09 p=0.148 for
the height).

We performed a nonparametric correlation analysis Spearman’s
rho, in order to assess the correlation between the detachment
of the neurosensory retina (diameter and height), mean retinal
thickness and volume in the macula, and VA on the first and sec-
ond visit (Table 7).

The correlation analysis showed a strong statistically significant
positive correlation, meaning that on the first visit, with the in-
crease of the diameter and height of the neurosensory retinal
detachment, the average retinal thickness and volume also in-
crease. The moderate statistically significant negative correla-
tion found implies that with the increase of the detachment di-
ameter, at the first visit, BCVA decreases. A strong statistical-

Table 3. Nonaparametric comparative analysis Mann-Whitney U test of retinal thickness in the 9 EDTRS fields of patients in group | and Il on the first visit

Parafovea

Perifovea Perifovea

Parafovea Parafovea Parafovea
Zone | Fovea
-S -1 -N
z =313 -2.89 -3.03 -2.73
p 0.002* 0.004* 0.002* 0.006*

0.021*

T .S Perifovea - | N Perivoea - T
-2.31 -2.49 -1.86 -3.43 -1.25
0.013* 0.062 0.001* 0.210

Table 4. Comparison of automatically calculated by the software average retinal thickness and volume in patients with CSCR and healthy volunteers on the first visit

Average retinal thickness /

Parameter Central retinal thickness Retinal volume /macula/
macula/
VA -3.31 -2.70 -2.33
p 0.001* 0.007* 0.001*

Table 5. Nonaparametric comparative analysis using the Mann-Whitney U test of retinal thickness in the 9 EDTRS fields of patients in group | and Il on the last visit

Parafovea Parafovea Parafovea Perifovea . Perifovea .
Fovea Parafovea - | Perifovea - | Perivoea - T
-S -N -T -S -N
Y4

-0.37 -0.01 -0.42 -0.01 -0.30 -0.26 -2.31 -1.79 -0.42
p 0.708 0.987 0.674 0.987 0.768 0.793

0.020* 0.073 0.677

Table 6. Comparison of automatically calculated by the software average retinal thickness and volume in patients with CSCR and healthy volunteers on the last visit

Average retinal thickness /

Parameter Central retinal thickness Retinal volume /macula/
macula/
l -1.15 -0.49 -0.99
p 0.250 0.627 0.324
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- ]
BEe
Fig. 2. OCT changes of the line representing RPE in patients with CSCR: A— thick-
ening, B- change in reflectivity; C - defect (discontinuity)

HanpaBuxme HenapamempuueH kopeAauUuOHeH aHaAu3 Ha
Sprearman’s rho, ueAAul ga ycmaHoBu uma Au Bpob3ka mexkgy
omAenBaHemo Ha HeBPOCeH30puUyMa (guamemuop U BUCOYUHa),
cpegHama gebeauta u 06em Ha pemunama 8 makyaama u 3pu-
meAHama ocmpoma npu nbpBama u cbomBemuo Bmopama
Busuma (Taba. 7).

Om HanpaBexus kopeAauuOHEH aHaAu3 ycmaHoBuxme 20AA-
Ma cmamucmuyecku 3Hayuma nosumuBHa kopeAauus, cnopeg
koamo npu yBeauyaBaHe Ha guamembpa u BucoyuHama Ha om-
AenBaxemo Ha HeBpoceHsopuyma ce yBeauyaBam u cpegHama
gebeAuHa u 06eM Ha pemuHama npu nvpBama Buduma Ha na-
uueHmume. Ymepexa cmamucmuyecku 3xayuma HezamuBHa
kopenauua nok nokasa, ye npu yBeauyaBaHe Ha guamemuopa Ha
omaenBaHemo, 3pumeAHama ocmpoma npu nbpBama Buuma
HamaaABa. Cmamucmuyecku 3Hayuma 3Ha4umeAna HezamuB-
Ha kopeaauus npu Bmopama Busuma Ha nauueHmume Cbe ce-
po3Ho omaenBaHe Ha HeBpoceH3opuyma ce ycmaHoBu camo 3a
3pumeAHama ocmpoma u BucoyuHama Ha omaenBaxemo.

Xapakmepucmuka u aHanu3 Ha omaenBanemo Ha [1EP

OmaenBaxe Ha [EP Ha OCT ce HabalogaBawe npu 27 oyu
(52.9%). 3a He2o bewe xapakmepHo PasAUYHO N0 20AeMUHA Ky-
noAoBugHoO HaguzaHe Ha nbpBama cuAHo xuneppedaekmuBHa
AUHUA, u3o6pasaBawa MNEP (Quz. 4). Camo npu 6 (22.2%) om
uscaegBanume oyu ¢ omaenBaHe Ha MEP, HagueaHuama 6Axa
Be uau noBeue (Qua. 5).

MogobHo Ha omaenBaHemo Ha HeBpoceH3opuyma u myk ¢ no-
mMowma Ha kaaunep usmepuxme guamemopa u Bucoyurama Ha
omaenBatemo (Que. 6). BucoyuHama Ha omaenBaHemo bewe
75.0pm (om 30 go 157um), a guamemopom 399.0pm (om 157
go 1668pm).

CpegHama gebeAuHa Ha pemuxama u 06emom 8 makyaama npu
nvpBama u Bmopama Busuma 6Axa cmamucmuyecku 3Hayu-
MO N0-20AeMU Npu o4ume ¢ omaenBane Ha EP cnpamo mesu
0e3 (coomBemHo nbpBa Busuma Z=-2.56 p=0.005"; Z=-
2.58 p=0.005%; Bmopa Busuma Z=-2.75 p=0.002*; 7=-2.63
p=0.004* Mann-Whitney U test). Mo omHoweHUE Ha 3pumeA-
Hama ocmpoma ma bewe no-Hucka B8 epynama ¢ omaenBane Ha
MEP, Ho 6e3 cmamucmuyecka 3Ha4umocm, kakmo 3a nopBama,

Fig. 3. OCT image of measuring of the diameter and height of serous detachment
of neurosensory retina with the caliper

ly significant negative correlation on the second visit was found
only between the detachment height and BCVA of CSCR patients.

Characteristics and analysis of RPE detachment

OCT examination documented RPE detachment in 27 eyes
(52.9%). It was characterized by a convex elevation of the first
hyperreflective line, representing RPE (Fig. 4). A share of 22.2%
of the eyes (6 eyes) with RPE detachment had two or more ele-
vations (Fig. 5).

Similarly to the detachment of the neurosensory retina, the height
and diameter of the RPE detachment were measured, using a cal-
iper (Fig. 6). The mean height was 75.0pm (30--157um), and
the mean diameter was 399.0 um (157+-1668 pm).

The mean retinal thickness and volume in the macula on the first
and second visit were significantly larger in eyes with RPE detach-
ment than in those without one (first visit: Z= -2.56 p=0.005";
/=-2.58 p=0.005"; second visit: Z=-2.75 p=0.002*; Z=-2.63
p=0.004* Mann-Whitney U test). As for BCVA, it was lower in
the group with RPE detachment, but without statistical signif-
icance both on the first and second visits (Z=-1.09 p=0.138;
/=-0.91 p=0.182 Mann-Whitney U test).

Characteristics and analysis of subretinal and intraretinal amor-
phous deposits

Subretinal amorphous deposits were found in 8 of the examined
eyes (15.7%), and intraretinal deposits were present in 7 eyes
(13.7%). The subretinal deposits appeared as well-demarcated
hyperreflective granules, localized in the subretinal space. Many
of those were located on the posterior surface of the detached
neurosensory retina (Fig. 7). In five of the 8 cases subretinal de-
posits were evident with presentation of the symptoms on the
first visit as well as after the partial resorption of subretinal flu-
id (Fig. 8). In 3 of the eyes the subretinal deposits appeared only
after partial resorption of the fluid (Fig. 9).

Along with those located under the detached neurosensory ret-
ina, amorphous hyperreflective deposits were also found inside
the retina, as in 4 of the 7 eyes, intraretinal deposits were found
in the 1S/0S junction and ELM, after resorption of the subretinal
fluid (Fig. 10), and in 3 eyes in the ONL (Fig. 11).

Characteristics and analysis of the presence of “bridge” between
the RPE and the neurosensory retina, and RPE protrusion

A presence of connecting tissue (“bridge”) between the detached
RPE and the overlying retina was documented in 2 (3.9%) of the
eyes with CSCR (Fig.12 and Fig. 13). Intraretinal deposits — fi-
brin, were also found in these cases.

RPE protrusions were visualized in eight eyes (Fig. 14). In
OCT scans they appeared as subtle hyperreflecive thickened
elevations of the RPE, much smaller than an RPE detachment.
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Table 7. Nonparametric correlation analysis Spearman's rho of the detachment of neurosensory retina, and mean retinal thickness and volume in the macula, and VA on the
firstand last visit. The statistical significance is presented (p)

Mean/Average retinal

thickness 0.747
(First visit)

Mean retinal volume

(First visit) 0753
BCVA

(First visit) 0495
Mean/Average retinal
thickness 0.387
(Last visit)

Mean rgn'nal volume 0.386
(Last visit

BCVA

(Last visit) -0.346

Parameter Diameter of detachment /
Coefficient of correlation/

p<0.05

T Heigtol deachment) |
Coefficient of correlation / s

0.000* 0.717 0.000*

0.000* 0.722 0.000*

0.005* -0.307 0.099
0.125 0.328 0.198
0.126 0.334 0.190
0.160 -0.618 0.006*

Fig. 6. OCT image of measurement, with caliper, of the height and diameter of the
RPE detachment

maka u 3a Bmopama Busuma (cvomBemno Z=-1.09 p=0.138;
7=-0.91 p=0.182 Mann-Whitney U test).

Xapakmepucmuka u aHaAu3 Ha cy6pemuHanHu UAU UHMpPapemuHan-
HU amop@Hu Yacmuyu

CybpemuHaaHu amopdHU Yacmuuu ce ycmaroBuxa 8 8 om us-
cnegBanume oyu (15.7%), a UHMpPapemMuHaAHU Yacmuuu npu-
cvemBaxa 8 7 (13.7%) oyu. CybpemuHaAHUME geno3umu us-
2nexkgaxa kamo goope omzpaHu4uMu xuneppedaekmuBHu 2pa-
HYAU, pPasnoAokeHu B cybpemuHaaHomo npocmparcmBo. foas-
Ma Yacm om mesu yacmuuu 6Axa pasnoAmkeHu No 3agHama
noBopxHocm Ha omaeneHud HeBpocensopuym (Quz. 7). Mpu
5 om me3u 8 o4u ce ycmaHoBuxa CybpemuHaAHU genosumu,
kakmo npu nosaBama Ha cumnmomume Ha 3a60AdB8aHemo npu
nopBama Busuma Ha nauueHma, maka u cAeg pesopbuuama Ha
yacm om cy6pemunaaiama meurocm (Que. 8). Mpu 3 om ovu-
me cybpemuHaAHUMe geno3umu ce noABaBam egBa caeg pe-
30p6uus Ha yacm om meyrocmma (Que. 9).

OcBeH pa3noAoKeHU N0g OMAeNeHUA HeBPOCEH30PUYM, amop-
GHU xuneppedaekmuBHU yacmuuu 6axa ycmanoBeHu u Bv8

a
Fig. 7. OCT image of subretinal deposits, located at the posterior surface of the line
representing the 1S/10 connection

There were single and multiple protrusions, predominantly in
association with fibrinous deposits under the retina and in some
of the retinal layers.

The nonparametric correlation analysis demonstrated the
correlation between the OCT changes in a patient with CSCR and
BCVA (Table 8).

On the first visit, a moderate positive statistically significant cor-
relation between the presence of intraretinal or subretinal depos-
its and BCVA was found. There was no such correlation between
BCVA and the rest of the parameters of interest.

DISCUSSION

The recent development of the OCT technology has significant-
ly contributed to the better understanding of the details and
the morphological changes in the retinal layers that take place
during CSCR, as well as the microstructural changes of the RPE
in particular. Fujimoto et al. (7) reported changes in the RPE, vi-
sualized as a defect in the line representing RPE on OCT imag-
es. Initially, this defect was considered to be an artifact but its
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BompewHocmma Ha pemuxama, kamo npu 4 om 7-me 04U UH-
mpapemuHaAHu geno3umu ce omkpuxa 8 IS/0S Bpbskama u
ELM caeg pesopbuus Ha cybpemunaaama meurocm (Que.
10), a npu 3 oyu B ONL (Que. 11).

Xapakmepucmuka v ananus Ha Hanuyuemo Ha ,mocm“ mexkgy
TMEP u HeBpocensopyma u npompysus Ha [TEP

Haauyue Ha cBbp3Bawa mokaH (,mocm*) mexkgy omaeneHus
MEP u nagaekawama pemuna ce HabalogaBawe B8 2 (3.9%)
om u3caegBanume o4u ¢ LICX (Que. 12, 13). B gBeme o4u ¢
Bposka ,mocm” ce ycmaHoBuxa U UHMpPapemuUHaAHU genosu-
mu — GUBPUH.

Mpu 8 om u3caegBaHume o4u ce HabalogaBaxa npompysuu Ha
MEP (Qua. 14). Ha OCT ckan me uszaekgaxa kamo Aeku xu-
neppedaekmuBHU 3agebeAeHu HaguzaHua Ha [IEP, MH020
no-manku om omaenBaxe Ha MEP. HabalogaBaxa ce kakmo egu-
HUYHU, maka u MHoXecmBeHu npompysuu u noymu BuHazu B8
kombuHauua ¢ dubpuHoBu genosumu kakmo cybpemuHaAHo,
maka u 8 Hakou om cAoeBeme Ha pemuHama.

N3zomBuxme HenapamempuyeH kopeAauuoHeH aHaaus, UeAawl
ga ycmaHoBu gaAu cowecmByBa koperauus mekgy OCT npo-
MeHUme, ycmaHoBeHu om Hac, npu nauugsmume ¢ LICX u 3pu-
meAHama ocmpoma (Taba. 8).

YcmanoBu ce ymepeHa norokumeAHa cmamucmuyecku 3Ha-
4uma kopeaauusa mexkgy 3pumeAHama ocmpoma npu nopBama
Bu3uma U HAAUYUEMO HA UHMPEPEMUHAAHU UAU CYbpEemMUHAAHU
genosumu. Mexkgy 3pumeaHama ocmpoma U 0cmaxaaume no-
kasameau kopeaauus auncBawe.

ANCKYycnA

PasBumuemo Ha OCT uskaloyumeAHo MHO020 gonpuHaca 3a
no-gemalAHOMO pasbupaHe Ha Mop(GOAOZUYHUME NpoMeHU B
croeBeme Ha pemutama npu LICX, ocobeHo wio ce kacae go
MukpocmpykmypHu npoMeHU B nu2MEHMHUA ENUMeA Ha pemu-
Hama. Fujimoto u ekun (7) onucBam npomeHu, 3acAazauiu MEP,
npegcmaBeHu kamo gedekm Ha AuHUAMa, u3obpasAaBawa MEP
Ha OCT uzobpakexuemo. MopBoHayarHo mo3u gepekm e cma-
maH 3a apmedakm, HO nepcucmMupPaHemo My U CAeg pe3opo-
UUA Ha cybpemuHaAHama meyHocm e goBeao go omxBbpAa-
HEmo Ha me3u npegnoAokeHuA. Mo-kbcHO e ycmaHoBeHo, ye
npe3 gepekma HaBAusa meyHocm nog HeBpoceH3opuyma, koe-
mo Bogu go omaAenBaHemo My 0m NUZMEHMHUA ENUMEA Ha pe-
muHama. B uscaegBaHume om Hac o4u 3acAzaHemo Ha moBa
HUBo ce uspasaBawe B8 npomaHa B pedaekmuBHocmma Ha Au-
HuAma, uzobpasaBaw.a MEP, HedHomo 3age6eanBane U HaAuyue
Ha gedekmu (npekovcBane). HepaBrocmu B MEP ca onucaHu u
om Mitarai u cbaBmopu (8).

B npoyyBane Ha Montero u ekun (9) npu 23% om o4ume ¢ Xpo-
HuuHa Gopma Ha LICX e onucano omaenBane Ha [MEP. Mogob-
Ha Haxogka e ycmarnoBena om Kamppeter u ekun (10) u Drexler
u cvaBmopu (11), kamo 8 npoyuBaxemo Ha Drexler e uskasaHo
CoMHeHue gaau moBa omaenBane Ha [EP He ce goaku Ha ap-
medakm. Cepo3Ho omaenBane Ha makyrama e OUAO onuCaHo
kamo namonoeuyHa Haxogka, kakmo ¢ Haauyue Ha omaenBane
Ha MEP, maka u 6e3 (12). lida u ekun onucBam omaenBaHe Ha
MEP 8 3 om u3caegBarume om max 23 oyu (13), a Kim u ekun
822 o4u (31.9%) (14). OmaenBaHe Ha MEP B uscaegBanume om

presence even after resorption of the subretinal fluid, rejected
these assumptions. Later on, it was found that fluid enters under
the neurosensory retina through the defect and subsequently de-
taches the RPE. In our study the RPE changed, which was evident
in the examined eyes. It has been presented as a change in the
reflectivity of the line representing the RPE, its thickening and the
presence of a defect (discontinuity). Roughness of the RPE was
described also by Mitarai et al. (8).

A research by Montero et al. (9) showed that in 23% of the eyes
with chronic CSCR an RPE detachment was noted. Similar results
were reported by Kamppeter et al. (10) and Drexler et al. (11). In
Drexler's study it is suggested that the RPE detachment might be
due to an artifact. A serous macular detachment was described
as a pathological finding in eyes with and without RPE detach-
ment (12). lida et al reported an RPE detachment in three of the
23 eyes examined in their study (13), while Kim et al. observed
itin 22 eyes (31.9%) (14).In our study, an RPE detachment was
present in 52.9% of the cases, as in 88.9% of the eyes with RPE
detachment it corresponded precisely with the leakage point on
FA. This is consistent with the findings of Mitarai et al. (8) and
Velthoven et al. (15) dealing with eyes with an active and non-ac-
tive phase of the disease.

The presence of more than one RPE detachment was reported by
Guyer et al. (16) and this was found to be more common in eyes
with chronic CSCR by Yannuzzi et al. (17) and Bouzas et al. (18).
Protrusions or roughness of the RPE were evident in 35% (n=38)
of the eyes examined by Fujimoto et al. (7). The authors suggest-
ed that these do not interfere with the evolution of the disease
or the amount of subretinal fluid. The nonparametric correlation
analysis, we performed, did not show a correlation between RPE
protrusions and BCVA, either.

Subretinal deposits were described by Wang et al (19) in 138 out
of 168 eyes with CSCR, as the average duration of symptoms was
shorter among patients without subretinal deposits compared to
the duration in patients with such deposits. We found that sub-
retinal amorphous particles, visualized as hyperreflective dots,
were evident in 8 eyes (15.7%), and intraretinal particles in 7
eyes (13.7%).

All 21 eyes with CSCR in the study of Fujimoto et al. (7) had se-
rous detachment of the neurosensory retina. We measured the
height of the neurosensory detachment and it was 234.50um
(67--678um) on the first visit and 158.50pum (48-+574um) on
the second. The measurements of Montero et al. (9) varied be-
tween 44pm and 539um, with a mean value of 198=£107um.
lida et al. (13) and Shukla et al. (20) reported the presence of a
connection — “bridge” between RPE and the neurosensory retina
in eyes with CSCR. The latter suggested an association between
OCT finding and atypical angiographic appearance. lida et al.
(13) described OCT changes in three of their cases, in which a
“reflective mass”, probably consisting of subretinally located fi-
brin, bridges the detached retina with the underlying RPE.

CONCLUSION

The OCT technology as a diagnostic and follow-up method of
macular pathological changes, due to CSCR, is widely used in
the ophthalmological practice. It is a safe, non-invasive, high-
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Fig. 8. OCT image of subretinal deposits on the first visit and after partial resorption
of the subretinal fluid

09122013 EEO
Fig. 10. OCT image of the appearance of intraretinal deposits, located at the IS/0S
junctionand ELM, after the resorption of the subretinal fluid

Hac nauueHmu umauwe npu 52.9%, kamo npu 88.9% om u3scaeg-
BaHume o4u ¢ omaenBane Ha MEP, mo coomBemcemBa uskalo-
YUMEAHO MOYHO Ha moukama Ha usmuuyaxe Ha QA. MogobHU
HabAlogerus ca onucadu om Mitarai u ekun (8) u Velthoven (15)
u ekun, kakmo 8 o4u, Hamupawu ce 8 akmuBHa asa Ha 3a60-
AfBanemo, maka u 8 HeakmuBHa.

Haauvue Ha noBeye om egHo omaenBaHe Ha [MEP e gokaagBa-
Ho om Guyer u ekun (16), a makuBa ca onucaHu kamo no-vyecma
Haxogka npu nauueHmu ¢ xpoHuyex LICX om Yannuzzi u ekun
(17) u Bouzas u cvaBmopu (18).

lMpompy3uu uAu HepaBHocmu Ha EP ca onucaHu npu 35%
(8 oyu), uscaegBanu om Fujimoto u ekun (7), kamo aBmopu-
me cMamam, ye me He okazBam BausHue Bbpxy pasBumuemo
Ha 6oAecmma uAu koausecmBomo Ha cybpemuHaAHama meu-
Hocm. HenapamempuyHuA koperauuoHeH aHaaus, HanpaBeH om
Hac, Cowo He nokasa Haauyuemo Ha Bpoaka meXkgy npompy3u-
ume Ha [EP u 3apumeAxama ocmpoma.

CybpemuHaAaHu geno3umu ca onucaHu om Wang u ekun (19)
8 138 om 168 oyu ¢ LICX, kamo npu nauueHmu 6e3 cybpemu-
HaAHU geno3umu cpegHama npogoAKUMEAHOCM Ha CUNMOMU-
me Ha 3a60AABaHemo e buaa no-kpamka, omkoakomo masu
Npu NauueHmu CoC cybpemuHaAHu genosumu. B uscaegBana-
ma 0m Hac 2pyna nauueHmu, cyopemuHanHu aMmopGHU yacmu-
uu, npegcmaBeHu kamo xuneppedaekmuBru mouku, ce yema-
HoBuxa 8 8 om u3caegBaHume o4u (15.7%), @ UHMpPapemuHaa-
HU Yacmuuu npucvcmBaxa 8 7 (13.7%) ouu.

Cepo3Ho omaenBaHe Ha HeBpocexsopuyma gokaagBam
Fujimoto u ekun (7) npu Bcuuku 21 o4u ¢ LICX, uscaegBaHu om
maAx. i3mepenama om Hac Bucoyura Ha omaenBaHemo Ha He-

e | [
Fig. 9. OCT image of appearance of subretinal deposits after partial resorption of
the subretinal fluid

Fig. 11. OCT image of the appearance of intraretinal deposits located at ONL

speed method and provides not only objective information about
the morphology of the macula and fovea, but also gives quanti-
tative assessment of the retinal thickness and volume in the ar-
eas of interest. With its continuing development, OCT facilitates
the better understanding of the pathogenesis of CSCR, and RPE
changes in particular.

Optical coherence tomography enables detection of well-known
features of CSCR such as serous detachment of the neurosen-
sory retina and the RPE; furthermore high-resolution OCT im-
ages give detailed examination of those characteristics, which
in turn will lead to thorough comprehension of the disease. With
the help of OCT, subtle serous detachments, which could be eas-
ily overlooked with indirect fundoscopy, can be diagnosed. This
technology is indispensable when following the dynamics of the
patients’ status and determining the therapeutic approach.
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