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Abstract
Background To report a rare case of presumed early-stage peripheral exudative hemorrhagic chorioretinopathy 
(PEHCR), which was removed by transvitreal approach, and analyze the histological findings.

Case presentation A 76-year-old Japanese woman presented with a fundus lesion in her left eye, and was referred 
to our university hospital. Her best-corrected visual acuity was 1.0 with normal intraocular pressure in both eyes. 
The color fundus revealed a whitish elevated lesion, measuring about 2 disc diameters, in the inferior fundus. 
Fluorescein angiography depicted hyperfluorescence and fluorescein leakages in the lesion in the early and late 
phases, respectively. Indocyanine green angiography demonstrated the hypofluorescence in the lesion without any 
hyperfluorescent spots. Swept-source optical coherence tomography of the lesion demonstrated a subretinal solid 
mass with subretinal fluid and pigment epithelial detachments. Since clinical diagnosis of the fundus lesion could not 
be made, transvitreal endoresection of the lesion was conducted by pars plana vitrectomy. Her visual acuity remained 
good with no any complications 1 year after vitrectomy. Histopathologically, the lesion was made up of AE1/AE3 (an 
epithelial marker)-positive retinal pigment epithelial cells, with CD34 and alpha-smooth muscle actin-positive vessel 
walls, which were consistent with choroidal neovascularization (CNV). These clinicopathological findings led to the 
diagnosis of PEHCR.

Conclusion This is the first reported case of transvitreal endoresection of PEHCR, and the histopathology indicated 
that the origin was peripheral CNV.
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Introduction
Peripheral exudative hemorrhagic chorioretinopathy 
(PEHCR) is considered an age-related degenerative 
disorder, typically presenting with pigment epithelial 
detachment (PED) in the peripheral fundus [1]. PEHCR 
complications include hemorrhages in the retinal pig-
ment epithelium (RPE), exudation, subretinal fluid, and 
choroidal neovascularization (CNV); therefore, PEHCR 
might be a similar spectrum of age-related macular 
degeneration (AMD) or polypoidal choroidal vascu-
lopathy (PCV) [1]. PEHCR presents with various retino-
choroidal elevations, which could cause misdiagnosis as 
choroidal melanoma [2]. Multimodal imaging studies 
have indicated that the origin of PEHCR would be cho-
roidal vascular channels; however, previous pathologi-
cal studies could not determine the origin or verify the 
histological components of CNV [3, 4]. PEHCR is likely 
to be self-limiting; however, advanced hemorrhagic situ-
ations could be vision-threatening. We herein report a 
rare case of presumed early-stage PEHCR, which could 
be removed by transvitreal approach, and analyze the 
histological findings.

Case description
A 76-year-old Japanese woman presented with a fundus 
lesion in her left eye and was referred to our university 
hospital. She has received fundus checks every year in a 
nearby clinic, and there was no abnormality in the fundus 
last year. Her best-corrected visual acuity was 1.0 with 
normal intraocular pressure in both eyes. The color fun-
dus revealed a whitish elevated lesion, measuring about 2 
disc diameters, with marginal hard exudates in the infe-
rior fundus (Fig. 1A). There was no hemorrhage or dru-
sen in the fundus. Fluorescein angiography (FA) depicted 
hyperfluorescence and leakage (Fig.  1B) in the lesion in 
the early and late phases, respectively. Indocyanine green 
angiography (ICGA) demonstrated hypofluorescence 
(Fig.  1C) in the lesion without any hyperfluorescent 
spots suggestive of PCV. Swept-source optical coherence 
tomography (SS-OCT) in the lesion demonstrated a sub-
retinal solid mass with subretinal fluid and PEDs in her 
left eye (Fig.  1D, E). The macula showed no abnormali-
ties or choroidal thickening. Systemic workup revealed a 
small pulmonary lesion in her right lung, which has been 
observed by a physician. The differential diagnosis of the 
subretinal elevated lesion included chorioretinal disor-
ders such as non-pigmented RPE adenoma, peripheral 
PCV, and chronic serous chorioretinopathy (CSC) with 

Fig. 1 Fundus and multi-modal imaging in peripheral exudative hemorrhagic chorioretinopathy (PEHCR). A: The color fundus revealed a whitish elevated 
lesion, measuring about 2 disc diameters, in the inferior fundus. B: Fluorescein angiography depicted fluorescein leakages in the lesion in the late phase. 
C: Indocyanine green angiography demonstrated hypofluorescence in the lesion. D: Swept-source optical coherence tomography (SS-OCT) in the hori-
zontal section of the lesion demonstrated a subretinal solid mass with subretinal fluids. E: SS-OCT in the vertical section of the lesion demonstrated a 
subretinal solid mass with subretinal fluid and marked retinal pigment epithelial detachment (arrow). F: Pars plana vitrectomy combined with transvitreal 
endoresection of the lesion was conducted
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subretinal fibrosis. Since the patient’s vision was good and 
likely asymptomatic, observation was an option. After a 
discussion with the patient about whether to choose obser-
vation or to proceed with surgery for a quicker diagnosis, 
she subsequently hoped the latter choice. Transvitreal 
endoresection of the lesion was conducted by pars plana 
vitrectomy (Fig.  1F). Briefly, laser photocoagulation was 
conducted around the lesion 2 weeks before vitrectomy. 
Twenty-five-gauge plana vitrectomy was conducted as 
follows: 4-ports trocars were inserted, and phacoemulsifi-
cation was initially conducted without insertion of intra-
ocular lens (IOL) at this moment. After that, posterior 
capsule was excised at around 5 mm by the vitreous cut-
ter. Diathermy was done around the lesion following core 
vitrectomy. The edge of the lesion was gently grasped by 
the vitreous forceps, which was pulled up to the anterior 
chamber. The lesion was eventually extracted from the 
scleral wound of phacoemulsification. IOL was placed in 
the capsule, and fluid/air exchange was conducted.

Histopathologically, the lesion was made up of pig-
mented and non-pigmented round cells lining beneath 
the retina (Fig. 2A, B), where microvessels without hya-
linization were intermingled with mucinous stroma and 
marginal inflammatory cell infiltration. There was no 
nuclear atypia in the lesion (Fig. 2B). Periodic acid Schiff 
(PAS) staining revealed neither apparent mucin secretion 
nor basement membranes surrounding RPE cells. Immu-
nohistochemical examination revealed that cytokeratin 7 
(Fig. 2C) and AE1/AE3 (Fig. 2D), epithelial markers, were 

positive for non-pigmented cells consistent with RPE 
cells, while glial fibrillary acidic protein-positive cells 
were not observed. CD34 (Fig.  2E) and alpha-smooth 
muscle actin (αSMA) (Fig. 2F) were positive in the vas-
cular walls. Ki67-positive cells were occasionally noted in 
RPE cells. Her visual acuity remained good with no any 
complications 1 year after vitrectomy.

Discussion and conclusion
The diagnosis of the elevated lesion could not exclude the 
possibility of PEHCR, because this is an acquired periph-
eral elevated lesion with PED arising in an old woman. 
Mantel et al. previously demonstrated histopathology of 
an enucleated eye with PEHCR due to hemorrhagic glau-
coma, showing hemorrhagic RPE rupture in the periph-
eral lesion with no evidence of CNV [4]. Therefore, they 
did not prove the hypothesis of choroidal neovascular 
origin in the situation. This study for the first time dem-
onstrated that the contents of PED noted on OCT were 
made up of CD34/αSMA-positive neovessels, indicat-
ing that the origin of PEHCR could be peripheral type 
1 CNV. However, it is not common that the appearance 
was whitish, which might be due to the old hemorrhage 
in this case. AE1/AE3-positive cells were suggestive of 
activated RPE cells with proliferation and depigmenta-
tion [5], which were corresponding to whitish appear-
ance observed in this case. Furthermore, FA depicted 
hyperfluorescence and leakage in the lesion, while ICGA 
could not detect the CNV. This discrepancy might be 

Fig. 2 Histopathological findings of the resected PEHCR. A: At a low magnification, the proliferative lesion was noted in the subretinal space. B: At a high 
magnification, there were round cells with or without pigmentation as well as vascular lumens and mucinous stroma in the lesion. C: Cytokeratin 7 (CK7)-
positive cells were markedly observed. D: The proliferative cells were mostly positive for AE1/AE3. E: CD34-positive endothelial cells were intermingled. F: 
Several alpha-smooth muscle actin (αSMA)-positive cells were also noted
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pathologically due to activated RPE cell proliferation 
admixed with microvessels within the lesion, which were 
not common in CNV lesions of AMD.

Venkatesh et al. proposed that the cause of peripheral 
choroidal hemorrhages in PEHCR might be translumi-
nal vascular pressure difference [6]. On the other hand, 
the current results suggest that PEHCR would initially 
form from peripheral type 1 CNV with RPE proliferation, 
eventually leading to hemorrhagic PED. The diagnosis of 
PEHCR has been exclusively made based on clinical find-
ings such as temporal locations on fundus photograph 
and PED on OCT [1, 2]. Therefore, it would be disput-
able whether PEHCR would be categorized into periph-
eral type 1 CNV (atypical peripheral CNV) although the 
angiographic findings might not be consistent with typi-
cal CNV.

The subretinal elevated lesion in this case needed to 
be differentiated from other chorioretinal disorders such 
as non-pigmented RPE adenoma, peripheral PCV, and 
CSC with subretinal fibrosis. Clinically, coloration of this 
elevated tumor was whitish with marginal exudation, in 
which histologically there were no tumor cells with cellu-
lar atypia and typical cytoplasm. Moreover, proliferative 
RPE cells were not surrounded by basement membranes, 
indicating that those findings are different from those in 
non-pigmented RPE adenoma [7]. PCV manifests polyp-
oidal lesions or abnormal vascular networks on ICGA, 
where hyalinization of choroidal vessels is noted [8]. 
Those clinicopathological findings were not observed 
in this case. Regarding CSC, in this case, there were no 
pachychoroid spectrum abnormalities such as thickened 
choroid with pachyvessels, disruption of watershed zone, 
and vascular hyperpermeability. Further, subretinal fibro-
sis associated with CSC occurs exclusively in the poste-
rior retina rather than the peripheral retina [9].

In conclusion, this is the first case of transvitreal 
endoresection of PEHCR, and the histopathology indi-
cated that the origin was peripheral CNV.
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