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Abstract 

Aim: To describe the subretinal hemorrhage tracks of PCV.

Methods: Among all patients of PCV (22 cases,27 eyes), 6 cases (8 eyes) with the thick subretinal hemorrhage tracks were observed by Clarus 500 
(Carl Zeiss Meditec, Inc), Panoramic Ophthalmoscope and FAF (Daytona P200T), SD-OCT and OCTA ( Cirrus HD-OCT 5000, Germany; Spectralis 
OCT, Heidelberg Engineering, Heidelberg, Germany). 

Results: All patients with thick subretinal hemorrhages, subretinal hemorrhage tracks were observed. In the early period hemorrhage of macular 
PCV, because of gravity, the blood flow tracks were toward the lower retina originating in the macula, which was subretinal hemorrhage it appears 
as a band. FAF showed hypofluorescence. In the later period hemorrhage of macular PCV, the banded lesions appear yellowish-white and FAF 
showed hypofluorescence. However, most of the bleeding has been absorbed. FAF of peripapillary PCV showed intermixed hyperfluorescence 
and hypofluorescence. 

Conclusion: Subretinal hemorrhage tracks are directed towards the lower retina due to gravity. Presumably, these tracks are formed through 
the subretinal space.
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Introduction

Polypoidal choroidal vasculopathy (PCV) is increasingly 
recognized as an important cause of exudative maculopathy. 
Prognosis depends on multiple factors such as the location and 
size of PCV lesion, presence or absence of polyp with residual 
AVN, amount of sub macular hemorrhage, presence or absence of 
leakage on fundus fluorescein angiography, visual acuity, and so 
on. The classical clinical finding of PCV is the presence of reddish 
orange subretinal nodules [1]. Apart from polyps, the clinical 
features more commonly seen include varying degree of serous 
or serosanguinous PEDs, subretinal hemorrhage, lipid deposition 
as well as neurosensory retinal detachment in the peripapillary 
or macular retina [2,3]. In a study by Kwok et al.,[4] the most 
common clinical feature noted was subretinal hemorrhage 
(63.6%) followed by retinal exudation (59.1%) and hemorrhagic 
PED (59.1%). In this study, the subretinal hemorrhage track signs 
were observed by multimodal imaging.

Subjects and Methods 

This is retrospective research. Among all patients of PCV (22 
cases,27 eyes), 6 cases (8 eyes) with the subretinal hemorrhage  

 
tracks were observed with thick subretinal hemorrhage by Clarus 
500 (Carl Zeiss Meditec, Inc), Panoramic Ophthalmoscope and 
fundus autofluorescence(FAF) (Daytona P200T), SD-OCT and en-
face OCT angiography (OCTA) (Cirrus HD-OCT 5000, Germany; 
Spectralis OCT, Heidelberg Engineering, Heidelberg, Germany). In 
all patients, there were 9 males and 13 females, and the age range 
was from 36 to 69 years old. Institutional review board approval 
and informed consent from patients was obtained.

Results

All patients with thick subretinal hemorrhages, subretinal 
hemorrhage tracks were observed, called subretinal hemorrhage 
track signs (SRHTS) in this paper. In the early period hemorrhage 
of macular polypoidal choroidal vasculopathy, because of 
gravity, the blood flow tracks were toward the lower retina 
originating in the macula, which was the subretinal hemorrhage 
it appears as a band. In fundus autofluorescence image, it showed 
hypofluorescence. The presence of reddish orange subretinal 
nodules were observed. OCT angiography images showed 
branching neovascular network(BNN) and polyps. SD-OCT images 
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showed the sharp peaked pigment epithelial detachment (PED) 
with notch resembling an “M”.

Sometimes sub-RPE ring-like lesion can be seen. In the later 
period hemorrhage of macular PCV, the banded lesions appear 
yellowish-white and FAF showed hypofluorescence. However, 
most of the bleeding has been absorbed (Figure 1). For the 

peripapillary PCV like “grape cluster”, the reddish orange subretinal 
nodule tended to be larger, the blood flow track was toward the 
lower retina, the subretinal hemorrhage appears as a band. FAF 
showed intermixed hyperfluorescence and hypofluorescence and 
the notch resembling an “M” PED by SD-OCT. Indocyanine green 
angiography (ICGA) confirmed the presence of polyps (Figure 2). 

Figure 1: In the early period hemorrhage of macular PCV, color fundus photograph (CFP) showed subretinal hemorrhage tracks (A); FAF 
showed hypo fluorescence (B); OCTA showed BNN and polyps (C); SD-OCT showed the notch resembling an “M” PED (D). In the later 
period, CFP showed the banded lesions appear yellowish white (E); FAF showed hypo fluorescence (F); OCTA showed BNN and polyps 
(G); SD-OCT showed the sharp peaked PED and sub-RPE ring-like lesion (H).

Figure 2: Peripapillary PCV, CFP showed a subretinal hemorrhage track and reddish orange subretinal nodules (A); FAF showed intermixed 
hyper fluorescence and hypo fluorescence (B); ICGA showing polyps like “grape cluster” (C); SD-OCT showed the “M”PED (D).

Discussion

PCV is a vision-threatening disease characterized by polyp-like 
dilations of choroidal vessels. PCV may cause pigmented epithelial 
detachment (PED), serous retinal detachment (RD), massive 
subretinal hemorrhage and extensive macular atrophy. For many 
decades, PCV has been described as a subtype of neovascular age-
related macular degeneration (nAMD) [5]. It is identified by the 
associated polypoidal dilatation and a branching network within 
the choroidal circulation resulting in recurrent hemorrhages 
and serous leakage clinically. PCV has previously been known as 

peripheral exudative hemorrhagic chorioretinopathy, multiple 
recurrent serosanguinous retinal pigment epithelial detachments, 
posterior uveal bleeding syndrome, idiopathic polypoidal 
vasculopathy [6].

Subretinal hemorrhage is different from preretinal 
hemorrhage, such as sub-internal limiting membrane (ILM), 
the common causes of sub-ILM hemorrhages include Valsalva 
retinopathy, Terson syndrome, retinal artery macroaneurysm 
(RAM), hematological disorders, trauma, or idiopathic. Although 
sub-ILM hemorrhages have been reported in PCV, PCV has not 
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been confirmed as a cause of isolated sub-ILM hemorrhage [7]. 
But massive subretinal hemorrhage is one of the major images of 
PCV. If there is a large amount of subretinal bleeding, there is often 
a blood flow path, which is directed towards the lower retina due 
to gravity. However, no reports have proposed how these blood 
flow paths are generated. In this study, presumably, these tracks 
are formed through the subretinal space. 

The subretinal space (SRS) is a potential area between 
the neurosensory retina and the RPE. It is a safer area as it is 
anatomically closed and immune privileged [8]. The retinal 
pigment epithelium (RPE) is separated from the photoreceptor 
outer segments by the subretinal space. While the actual volume 
of this space is minimal, the communication that occurs across this 
microenvironment is important to the visual process. The retinal 
pigment epithelium (RPE) lies between the outer segments of the 
photoreceptors and the choroidal blood supply [9]. The apical 
membrane of the RPE is separated from the plasma membrane of 
the outer segments by an extracellular space of only 10-20 nm [10]. 
Although small, this subretinal space contains a highly structured 
matrix which ensheathes the outer segments and extends to the 
RPE [11,12]. So far why there is such a potential subretinal space 
is not clear. However, with subretinal hemorrhage of PCV, it is 
highly possible that subretinal hemorrhage tracks form in the 
subretinal space.
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