










“O ideal exige forças para lutar e sacrifícios para vencer” 



“A menos que modifiquemos à nossa maneira de pensar, não seremos 

acostumamos a ver o mundo”
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Com base em dados histológicos, a coroide varia em espessura de 220μm 

100μm mais anteriormente. A espessura da coroide tende a diminuir com a idade, podendo 

atingir uma espessura média de 80μm aos 90 anos, e apresenta uma vari
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com uma espessura que varia de 10 a 30μm. É composta 

(até 4μm)

equatorial apresenta lóbulos maiores (200μm), enquanto na área submacular são 

50μm). Cada lóbulo é nutrido no seu centro por uma arteríola pré
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áreas evoluem com aspecto “ ” ou de forma centrifuga, forma

“ocultos” 



–

–









olhos contralaterais, em relação a “densidade vascular” e “espessura da 

coroide”, foi usado o teste 

, “quebra de meridiano” e “vasodilatação” 



EXPLORING CHOROIDAL MERIDIAN BREAKS, CHOROIDAL VASCULAR 

DENSITY, CHOROIDAL VASODILATION, AND CHOROIDAL THICKNESS AS 

POTENTIAL BIOMARKERS OF DISEASE ACTIVITY IN CENTRAL SEROUS 

CHORIORETINOPATHY: A RETROSPECTIVE STUDY
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Abstract

Purpose: Central serous chorioretinopathy (CSC) is the fourth most prevalent retinal pathology, 

mainly affecting men aged between 20 and 50, with various risk factors. Despite its frequent 

occurrence, the full pathophysiology of CSC remains elusive. The article aims to investigate 

biomarkers of unilateral active CSC and its contralateral counterparts using advanced imaging 

techniques, in particular indocyanine green (ICG) angiography.

Methods: The study evaluated 44 eyes of 22 individuals diagnosed with CSC, comparing eyes 

with active CSC (Group 1) with eyes of opposite side (Group 2). Various imaging techniques 

were used, including color photography, ICG, and SD-OCT. Parameters such as choroidal 

thickness, vascular density, vasodilation, and meridian breaks were analyzed. Statistical 

analysis was carried out using SPSS 20.0. 

Results: with a mean age of 56.9 years,

vascular density did not reach statistical significance (p=0.929).
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Methods

In this retrospective case-control study, forty-four eyes of 22 individuals diagnosed with SCC 

were evaluated and compared with the eyes of their peers using choroidal thickness, choroidal 

vascular density, choroidal vasodilation, and choroidal meridian break. We also evaluated 

refraction, measured in spherical equivalent, and visual acuity (VA), in logMAR. By the 
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Breaks in the choroidal meridian were defined as invasion of the choroidal vessels in 2 or more 

quadrants in the posterior pole region on ICGA (HRA, Heidelberg Engineering, Heidelberg, 

Germany). 

Choroidal vascular density was assessed as a percentage using anterior ICGA images (HRA, 

Heidelberg Engineering, Heidelberg, Germany) uploaded to ImageJ software for quantification 

in the posterior pole region. 

Choroidal vasodilation (CV) was defined by comparing ICGA images (HRA, Heidelberg 

Engineering, Heidelberg, Germany) of the studied eyes with images of normal eyes (Figure 1).

Choroidal thickness (CT) was measured in the subfoveal region using OCT (Triton, Topcon 

Corporation, Tokyo, Japan). Blind subfoveal CT measurements were performed manually, and 

CV was defined by two independent investigators on different occasions. ICGA photo patterns 

of normal eyes were used for comparison. Choroidal thickness was considered normal if it was 

 300m. 

The study inclusion criteria were unilateral active CSC and ICG and OCT images availability. 

The exclusion criteria included patients with bilateral active CSC, poor quality of OCT and ICG 

imaging, refractive error > 2 diopters in spherical equivalent, 



Statistical analysis was performed using the Statistical Package for Social Science -SPSS 20.0

, considering a 95% confidence interval and a significance level of P < 0.05. 

Categorical variables were presented by absolute numbers and proportions, while continuous 

variables were expressed as mean and standard deviation (±SD). The paired Student's t-test was 

used to compare vascular density and choroidal thickness between the groups, using the 

Wilcoxon test when appropriate. The Fisher's Exact test was used to assess meridional break 

and choroidal vasodilation.

Results

Twenty-two individuals were diagnosed with active central serous chorioretinopathy. All the 

patients in the study were white, 16 men and 6 women. The average age was 56.9 years (range 

42: 34 - 76 years) (P=0.798). Mean visual acuity at the most recent examination was 0.387 

logMAR (median: 0.300) in the eye with active CSC and 0.242 logMAR in the contralateral 

eye (P=0.335). The mean refractive error (spherical equivalent) for eyes with active CSC and 

their corresponding fellow eyes was -0.195 (median: 0.000) and -0.703 (median: -0.250), 

respectively.

The statistical analysis revealed that 20 (90.9%) eyes exhibiting active CSC had a significantly 

higher prevalence of meridian breaks compared to the other 5 (22.7%) eyes without active CSC 

(P<0.001) (Figure 2). 

Choroidal vasodilation was more frequently observed in 21 (95.5%) eyes with active CSC 

compared to 11 (50.0%) contralateral counterparts (P=0.002) (Figure 3) (Table 1). 



The vascular density of the choroid did not show any statistically significant difference between 

the eyes evaluated, registering 50.38%±15.90 in the eyes with active SSC and 50.00%±12.30 

in the contralateral eye (Figure 4).

Discussion 
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The accumulation of fluid resulting from choroidal extravasation beneath the macula triggers 

retinal detachment, manifesting as central vision deterioration, visual blurring, and micropsia,1-

14 as illustrated in Figure 2. Although the pathophysiology of CSC is still not fully understood, 

disturbances in choroidal circulation and the retinal pigment epithelium are indicated.20-22

Choroidal circulation begins during the fourth week of gestation, with the long and short 

posterior ciliary arteries dividing the choroid along the horizontal meridian. This horizontal rafe 

(HR) extends from the macula to the temporal region, demarcating the temporal retina's nerve 

fiber layer into superior and inferior halves. As the eye undergoes subsequent growth, the HR 

lengthens from the optic disc to the temporal ora serrata and from the nasal ora serrata to the 

optic disc.23



Transition zones (TZ) of HR act as borders between territories of terminal artery distribution, 

establishing a pseudo-structural barrier between the upper and lower vascular hemispheres of 

the retina. In fetal development, the absence of markers for superior-inferior orientation may 

impact the growth of posterior ciliary arteries, contributing to the variation in the angle formed 

by HR about the anatomical horizontal meridian.23 Eyes with CSC typically have dilated vortex 

veins and an absent raphe zone due to supratemporal and inferotemporal anastomoses.23

In contrast, normal eyes usually manifest symmetrical supratemporal and inferotemporal vortex 

veins and a horizontal basin zone, as observed by Spaide24. A comprehensive study revealed 

the presence of intervascular venous anastomoses in all cases of CSC.24 This aligns with the 

results of our research, in which we identified significant choroidal vasodilation (P = 0.002) 

and a meridian break (P < 0.001) in the central macular region.

The presence of an anastomosis involving the vortex veins, termed watershed, stands out in 

pachychoroid diseases, including CSC. This upper and lower anastomosis and prolonged 

choroidal congestion are considered characteristics of these diseases, with significant 

implications for retinal blood circulation and the pathophysiology of CSC, influencing its 

development and progression, along with being compensated by new drainage pathways.23
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[INTRODUÇÃO] A coriorretinopatia serosa central (CSC) é uma condição caracterizada pelo descolamento
seroso da retina neurossensorial, podendo estar associada ao descolamento do epitélio pigmentado da
retina (EPR). Essa condição geralmente se restringe a área macular e é causada pelo extravasamento de
fluidos através do EPR no espaço sub-retiniano. O diagnóstico definitivo de CSC baseia-se na história
clínica, exame objetivo e em exames complementares de diagnóstico como a angiofluoresceinografia (AFG),
angiografia com indocianina verde (AIG), autofluorescência (AF) tomografia de coerência óptica (OCT).
Além dos diversos exames, tem se explorado biomarcadores determinando particularidades da patologia,
ajudando a prognosticar e prever o curso da doença. [OBJETIVO] Identificar e analisar as relações entre
biomarcadores de CSC através de análise multimodal. [METODOLOGIA] Estudo de caráter observacional
retrospectivo através da análise de
prontuários. Serão analisados exames OCT e A-OCT em casos de CSC, em indivíduos entre 30 a 80 anos,
com diagnóstico de CSC aguda e crônica, que apresentarem acometimento de um ou ambos os olhos,
submetidos à avaliação clínica e análise multimodal. [RESULTADOS
ESPERADOS] Esperamos encontrar novos dados clínicos que auxiliem a compreensão da fisiopatologia da
CSC, além de comprovar que A-OCT e OCT são bons métodos para avaliação de biomarcadores de CSC.
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