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Abstract

Purpose To record the coexistence of polypoidal

choroidal vasculopathy (PCV) with other rare fundus

diseases in a Chinese population.

Method In this retrospective hospital-based study, a

chart review of 861 patients with newly diagnosed

PCV was performed. The clinical features of rare

fundus comorbidities of PCV were recorded.

Results Five eyes of 5 patients aged

63.4 ± 11.22 years (0.58%) had PCV coexisting with

other fundus diseases in the same eye. Of the 5 PCV

patients, 2 (0.23%) had myelinated nerve fiber, 2

(0.23%) had branch retinal vein occlusion, and 1

(0.12%) had retinal angiomatous proliferation.

Conclusion We reported rare fundus comorbidities

of PCV in a large Chinese cohort. These comorbidities

included myelinated nerve fiber, branch retinal vein

occlusion and retinal angiomatous proliferation. The

combination might constitute an accidental

occurrence.
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Introduction

Polypoidal choroidal vasculopathy (PCV) is charac-

terized by polyp-like terminal aneurysmal dilations

with or without branching choroidal vessels [1].

Currently, PCV is considered a pachychoroid spec-

trum disease, receiving increasing attention over the

past several years [2]. There have been various studies

of the clinical manifestations and treatments for PCV

[3]; however, there have been only limited reports

regarding accompanying fundus diseases. To date,

there remains a lack of systematic studies of the

prevalence of coexisting fundus lesions. Because

Chinese patients have a higher incidence of PCV [4],

cases of PCV coexisting with other fundus diseases

might be observed more often.

The purpose of this study was to record the

coexistence of PCV with other rare fundus diseases

in a Chinese population.

Methods

A retrospective study was conducted of 861 consec-

utive patients presenting to the Zhongshan Oph-

thalmic Center with PCV between September 2010

and September 2017. In this retrospective case series,

patients were selected from case presentations. Med-

ical and systematic histories were reviewed. Approval

was obtained by the Zhongshan Ophthalmic Center
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institutional review board at the Zhongshan Oph-

thalmic Center of Sun Yat-sen University. The study

adhered to the tenets of the Declaration of Helsinki.

All patients underwent slit-lamp biomicroscopy,

fundus examination, fluorescein angiography (FA)

and indocyanine green angiography (ICGA) with a

Zeiss FF450 fundus camera (Carl Zeiss, Oberkochen,

Germany) or a Heidelberg scanning laser ophthalmo-

scope (HRA-2; Heidelberg Engineering, Heidelberg,

Germany) to analyze the number of cases of PCV

coexisting with other fundus diseases and the locations

of PCV. The diagnostic criteria for PCV were

branching choroidal vascular networks with polyp-

like terminal aneurysmal dilations or scattered poly-

poidal dilations without identifiable continuous

branching vascular networks on ICGA. Coexisting

lesions were one or more kinds of fundus diseases

presenting with PCV in the same eye.

Each angiogramwas reviewed by at least two of the

authors who were masked to the clinical findings. In a

few cases (7 cases, 0.81%), there was disagreement in

interpretation, and the determination was referred to

Dr. Wen.

Results

PCV coexisting with other rare fundus diseases was

identified in 5 patients (5 eyes) (0.58%) of 861

patients. The 5 patients with mixed lesions all had

PCV coexisting with other fundus diseases in the same

eye. The mean age was 63.40 years, with a range of

54–80 years, and the best-corrected visual acuity was

20/200 to hand motion. Most patients (80%) were

male, and most of the PCV lesions were unilateral

(60%). Two of the patients (0.23%) had myelinated

nerve fiber (Case 1, Fig. 1), 2 (0.23%) had branch

retinal vein occlusion (BRVO) (Case 3, Fig. 2), and 1

(0.12%) had retinal angiomatous proliferation (RAP).

The characteristics of all 5 patients are summarized in

Table 1.

On ICGA, polypoidal lesions were found in the

macular region in 4 (80%) eyes and in the inferotem-

poral vascular arcade in 1 (20%) eye. The contralateral

eyes were normal in 2 (40%) cases. PCV lesions were

found in the contralateral eyes of 2 (40%) patients.

Discussion

PCV may result in recurrent serosanguinous retinal

pigment epithelium detachment and neurosensory

retinal detachment, which may obscure the observa-

tion of coexisting lesions. However, there have been

only sporadic reported cases of PCV coexisting with

other fundus diseases [5–8]. The current study inves-

tigated the prevalence and clinical features of PCV

coexisting with other fundus diseases by observing a

retrospective case series of Chinese PCV patients. Our

study demonstrated that coexisting fundus diseases

developed in 0.58% of PCV patients in the same eye.

As far as we know, no other studies have systemat-

ically observed PCV coexisting with other fundus

diseases.

The mixed lesions in the 5 patients included

myelinated nerve fiber, branch retinal vein occlusion

and RAP. The combination of PCV with these fundus

diseases has not been reported before. Our study found

these new comorbidities, but some of the previously

reported comorbidities were not screened out. The

reason may be because the rate of PCV combined with

other fundus diseases was very small; many of them

were an accidental phenomenon, and other reports

have to date reported only one case [9–11].

The present study found that, although combined

with other fundus diseases, PCV in these patients

remained male predominant, primarily unilateral, and

located in the macular region and in the inferotempo-

ral vascular arcade. The demographic features of PCV

in the combined cases were similar with that of pure

PCV. In the combined cases of PCV coexisting with

BRVO and RAP, the combined diseases were at their

common locations, while PCV was in the most

common area, the macular region, in all cases. These

results demonstrated that PCV and the fundus comor-

bidities do not significantly affect each other and

continue to follow the gender and eye characteristics

in the population.

The average prevalence rate of myelinated retinal

nerve fiber in adult Chinese populations was 0.4% per

eye [12]. The myelinated retinal nerve fibers were

located most often in the temporal inferior fundus

region and in the temporal superior fundus region. The

prevalence rates of the almost completely encircled

optic disk and nasal region were 0.09 and 0.11%,

respectively [12]. In the present study, the myelinated

retinal nerve fibers completely encircled the optic disk
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and nasal region, which are uncommon locations for

this relatively rare disease. The coexistence of PCV

with myelinated retinal nerve fibers in this study is

therefore very rare.

According to previous studies, a few combined

diseases were thought to be related to PCV with

similar pathogenic mechanisms [13–15]. For example,

PCV in systemic lupus erythematosus and associated

antiphospholipid syndrome might be caused by

Fig. 1 Fundus manifestation of Case 1. a Fundus photograph

demonstrating myelinated retinal nerve fibers completely

encircling the disk, a reddish-orange lesion and subretinal

hemorrhages in the macular area. b FFA (venous phase) of the

left eye showing weak fluorescence surrounding the disk and

spotty hyperfluorescence in the macular area. c ICGA (early

phase) of the left eye showing well-defined polypoidal dilations

in the macular area

Fig. 2 Fundus manifestation of Case 3. a Fundus photograph

showing branch retinal vein occlusion above the disk and

subretinal hemorrhages and retinal exudation in the macular

area. b FFA (venous phase) of the right eye demonstrating block

fluorescence above the disk and spotty hyperfluorescence in the

macular area. c ICGA (early phase) of the right eye showing

weak fluorescence above the disk and well-defined polypoidal

dilations in the macular area

Table 1 Angiographic and clinical characteristics of 5 patients with PCV coexisting with other fundus comorbidities

Case

No.

Age

(years)

Gender Eye Fundus

comorbidities

Location of PCV Visual

acuity

Hyperpermeability of

choroidal capillaries

Contralateral

eye

1 54 M OS Myelinated retinal

nerve fibers

Macular region 20/200 Yes Normal

2 57 M OS Myelinated retinal

nerve fibers

Macular region 6/100 Yes Typical CNV

3 80 M OD BRVO Macular region 6/100 Yes PCV

4 70 F OS BRVO Macular region 20/400 Yes PCV

5 56 M OS RAP Inferotemporal

vascular arch area

HM/

30 cm

Yes Normal

PCV polypoidal choroidal vasculopathy, BRVO branch retinal vein occlusion, RAP retinal angiomatous proliferation
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chorioretinal vasculitis and ischemia with increased

vascular endothelial growth factor levels [13]. How-

ever, according to the present and other studies, the

majority of combined diseases might be coincidental,

including myelinated nerve fiber, BRVO, RAP and

retinitis pigmentosa [6, 11]. These entities are inde-

pendent of each other; whether they were related to

one another necessitates further investigation.

Conclusion

We reported rare fundus comorbidities of PCV in a

large Chinese cohort. These comorbidities included

myelinated nerve fiber, branch retinal vein occlusion

and retinal angiomatous proliferation. The combina-

tions might be accidental occurrences.
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