
Choroidal Neovascularization Associated with Best 
Vitelliform Macular Dystrophy

Introduction
Best vitelliform macular dystrophy (BVMD) is a disease 
caused by an inherited autosomal dominant mutation of 
the gene encoding the bestrophin protein, an ion channel 
protein, in the retinal pigment epithelium (1,2). It is char-
acterized by the bilateral accumulation of subretinal yellow 
material with a later eruption into the photoreceptor layer 
and a symptomatic reduction in vision (3).

Five different stages of the disease have been identified: 
Previtelliform, vitelliform, pseudohypopyon, vitelliruptive, 
and atrophic cicatricial (4). The most serious complication 
of the disease is choroidal neovascularization (CNV), which 
is seen in 20%. CNV occurs as a late complication as a re-
sult of damage to retina pigment epitelium (RPE) and the 
Bruch membrane (5). In the treatment of CNV secondary to 
BVMD, laser photocoagulation, untreated observation, (6) 
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photodynamic therapy, (7) laser photocoagulation, and in-
travitreal anti-vascular endothelial growth factor (VEGF) are 
applied (8,9).

Optical coherence tomography (OCT) is important 
in the diagnosis and follow-up of BVMD as a non-invasive 
technique in identifying vitelliform material and evaluating 
subretinal fluid (SRF) and retinal layers (10). In our study, 
we aimed to evaluate the clinical findings, OCT findings, and 
response to the treatment of cases with BVMD-associated 
CNV development.

Methods

All cases followed up with the diagnosis of BVMD between 
September 2006 and December 2020 were analyzed. The 
data of patients with CNV were evaluated retrospectively. 
The study was conducted in accordance with the Helsinki 
Criteria and was approved by the Local Ethics Committee. 
(2020/14-64).

Detailed medical histories and demographic data, such as 
age and gender of participants, were recorded. The best cor-
rected visual acuities (BCVA) of the subjects were measured 
with the Snellen chart and converted to the logarithm of the 
minimum resolution angle equivalent (logMAR) for statistical 
analysis. Anterior segment and fundus examination findings, 
OCT, and fluorescein angiography (FA) data of all cases were 
evaluated.

Color fundus photographs and FA images were taken 
with Topcon TRC-50IX (Topcon, Tokyo, Japan) and ZEISS 
VISUCAM 500 (Carl Zeiss Meditec, Jena, Germany) fundus 
cameras; spectral domain (SD)-OKT images were obtained 
using Spectralis OCT (Heidelberg Engineering, Heidelberg, 
Germany). Acute visual deterioration, retinal hemorrhage 
on fundus examination, leakage compatible with CNV in FA 
examination, detection of intraretinal fluid (IRF) and irreg-
ular retinal pigment epithelium detachment in OCT were 
evaluated to be compatible with active CNV. Continuity of 
the retinal layers, RPE elevation, and the presence of IRF and 
SRF in the OCT examination were also examined.

Statistical Analysis

Statistical analysis of the data was performed using the SPSS 
20.0 (IBM Corp., Armonk, NY, USA) statistical package pro-
gram. Statistical data were expressed as mean±standard de-
viations (mean±SD). Descriptive statistics were expressed 
as frequency and percentage. The data were compared by 
the Wilcoxon signed rank test. The statistical significance 
level was p<0.05 for all analyses.

Results

Six eyes of six patients were included in our study. It was 
observed that the right eye of a patient was compatible with 

active CNV, while the left eye was compatible with inactive 
CNV. The eye of a patient with inactive CNV was not in-
cluded in the study. In all other cases, CNV was detected in 
one eye.

The mean age of the cases at the time of CNV was cal-
culated as 36.3±24.9 years (range 11–73 years). One (16%) 
of the cases was female and five (83%) were male. In two of 
the cases (33%), CNV was detected while being followed up 
with a diagnosis of BVMD. In four (67%) patients, secondary 
CNV was detected in their first admission with the com-
plaint of decreased visual acuity.

The mean follow-up period after CNV detection of the 
cases was determined as 26 months (range 6–168 months). 
Fundus examination of one patient showed subretinal yellow 
material accumulation and retinal elevation in the inferior of 
the lesion. Atrophic retinal pigment epithelial changes and 
elevation were observed in other cases. Subretinal hemor-
rhage was observed in all cases.

FA was revealed blocking hypofluorescence resulting 
from a subretinal hemorrhage and early hyperfluorescence 
with intense late leakage, thereby confirming CNV. Except 
for CNV, fluorescein blockage due to material accumulation 
in one case (Fig. 1a-c) and hyperfluorescence due to a win-
dow defect in atrophic areas in other cases were observed in 
FA. CNV was located subfoveal in three cases, at the superi-
or half of the vitelliform lesion in one case (Fig. 1a) and at the 
inferior half of the vitelliform lesion in two cases.

Mean BCVA was 0.65±0.39 logMAR (1.0–0.2 logMAR) 
when CNV was detected. After treatment, it was deter-
mined to be 0.42±0.25 logMAR (range 0.7–0.2 logMAR). 
BCVA increased in 4 patients (67%), while the BCVA of 2 pa-
tients (33%) remained at the same level. A statistically signif-
icant increase in BCVA was found with the treatment in our 
study (p=0.012). Photodynamic therapy was applied to one 
of the cases, and intravitreal anti-VEGF therapy was applied 
to the other five cases. Intravitreal ranibizumab treatment 
(0.5 mg/0.1 ml) was administered in two patients and intrav-
itreal bevacizumab treatment (1.25 mg/0.05 ml) in three pa-
tients. The mean number of intravitreal injection of the cases 
was 3±1.37 (range 2–4).

None of the cases developed complications due to intra-
vitreal injections. When the initial OCT examination of the 
cases was evaluated, all had irregular RPE elevations, IRF, and 
SRF. Irregularity was observed in the external limiting mem-
brane (ELM) and inner retinal layers in the acute period (Figs. 
2a-e and 3a-e). Hyperreflective dots were not observed in 
any of the cases.

Choroidal excavation was detected in two cases. A cho-
roidal excavation was found in one patient when CNV was 
detected, while a choroidal excavation developed in the oth-
er patient during follow-up after the treatment (Fig. 4a-c). 
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IRF disappeared in the 1st month after the first intravitreal 
injection in all cases.

SRF persisted in five eyes, although CNV activation re-
gressed after the treatment. Further, after the treatment, 
hypertrophic outer retinal scarring developed in all cases. In 
two cases, in the follow-up, while ELM was observed irregu-

larly in the active CNV period, ELM integrity was regained on 
the hypertrophic scar with treatment, and the retinal layers 
were monitored regularly (Figs. 2d-e and 3c-e). In the other 
four cases, the ELM and retinal layers were predominantly 
irregular in the scar and lesion areas. The clinical findings 
were summarized in Table 1.

Figure 1. Fundus fluorescein angiography in acute phase (FA) (a) and optical coherence tomography 
(OCT) images of case number 5 (b and c). A streak-shaped subretinal hemorrhage (white arrow) is 
seen in color fundus photography. (a) In FA, fluorescein blockage due to material accumulation, leakage 
in the early period in accordance with choroidal neovascularization, and an increase in the size and 
density of the leak in the late period are observed (a). Intraretinal fluid (IRF) (yellow arrow), subretinal 
fluid (SRF) (red arrow), and external limiting membrane (ELM) irregularities are seen in the pre-treat-
ment OCT examination (b). It is observed that ELM irregularity does not improve, SRF disappears, 
and hypertrophic scarring develops in the follow-up of the patient after two intravitreal bevacizumab 
injections (c).

Figure 2. Fundus fluorescein angiography (FA) and optical coherence tomography (OCT) images 
of case number four. Hypofluorescence due to subretinal hemorrhage, leakage in the early period in 
accordance with choroidal neovascularization, and an increase in the size and density of the leak in 
the late period are observed in FA (a). Intraretinal fluid (IRF) (yellow arrow), subretinal fluid (SRF) 
(red arrow), and irregularity in the inner retinal layers are seen in the pre-treatment OCT examina-
tion (b). After the first intravitreal bevacizumab (IVB) injection, the IRF has disappeared, and the SRF 
continues (c). After the second IVB application, the inner retinal layers are regular and the ELM [(white 
arrowhead), (ELM)] begins to become regular (d). In the follow-up after the third IVB application, SRF 
continues, hypertrophic scarring develops, and ELM is regular (e).
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Discussion

BVMD is characterized by good vision up to the sixth decade 
unless complicated by choroidal neovascularization. RPE 
dysfunction causes fluid accumulation in the subretinal space, 
causing retinal layers to move away from the RPE. Thus, the 
phagocytosis of the photoreceptor’s outer segment is re-

duced. Increased oxidative stress increases the accumulation 
of lipofuscin, causing an increase in free radicals and retinal 
damage. The severity of RPE dysfunction and the increase in 
oxidative stress are thought to initiate the development of 
BVD-induced CNV (11).

Spaide et al. stated that the accumulation of high autoflu-
orescent material in the outer retina consists of non-digest-

Figure 3. Fundus fluorescein angiography (FA) and optical coherence tomography (OCT) images of 
case number 6. Hypofluorescence due to subretinal hemorrhage, leakage in the early period in ac-
cordance with choroidal neovascularization, and an increase in the size and density of the leak in the 
late period are observed in FA (a). In pre-treatment OCT examination, intraretinal fluid (IRF) (yellow 
arrow) and subretinal fluid (SRF) (red arrow), and irregularity in the inner retinal layers are seen (b). 
IRF and SRF disappear after the first intravitreal bevacizumab (IVB) injection (c). After the second IVB 
injection that the inner retinal layers begin to became regular in the areas adjacent to the lesion (d). 
SRF continues and hypertrophic scarring develops after the third IVB application. ELM (white arrow-
head) appears to be regenerated (e).

Figure 4. Fundus fluorescein angiography in the acute phase (FA) (a), color fundus photograph after 
photodynamic therapy (b), and optical coherence tomography (OCT) images (c) of case number 1. 
In FA, hypofluorescence due to subretinal hemorrhage, leakage in the early period in accordance with 
choroidal neovascularization, and increase in the size and density of the leakage in the late period are 
observed (a). Hypertrophic scarring and choroidal excavation are observed in the follow-up of the 
patient who has undergone applied photodynamic therapy (c).



Karaca Adiyeke et al., Choroidal Neovascularization in Best Dystrophy 107

ible phagocytosed outer segments of photoreceptors and 
the accumulation of lipofuscin (3).

It has been shown that in CNV cases secondary to mac-
ular dystrophies, the visual prognosis is better, and the num-
ber of intravitreal injections applied is lower compared to 
AMD (12). In these cases, CNV spontaneously transforms 
into a small fibrotic scar with no treatment (12). Despite the 
spontaneous involution, patients who received intravitreal 
anti-VEGF injection achieved better visual acuity compared 
to patients without the treatment (9). In our study, the 
treatment was applied to all cases, and a significant increase 
in visual acuity was found.

In many studies on CNV due to BVMD, regression in 
CNV activation was found with a small number of intrav-
itreal injections (13-15). In our study, the regression of IRF 
after the first IV injection in all cases, and the fact that ELM 
continuity started to be restored in places, intermittently 
suggests that anti-VEGF sensitivity is high in BVMD cases.

In BVMD cases, CNV often develops in the lower half of 
the vitelliform lesion due to the accumulation of gravity affect-
ing the inferior retina-RPE complex more than upper half (9). 
On the contrary, in our study, we found that CNV was locat-
ed in the subfoveal in two cases, in the lower half of the lesion 
in two cases and in the upper half of the lesion in two cases. 
Parodi et al.(16) described the OCT findings in the BVMD 
stages. In these cases, they described deterioration in the RPE, 
the ellipsoid zone and ELM layers in all stages, although there 
was less deterioration in the previtelliform stage. In our study, 
we observed an irregularity in the outer retinal layers (ORL) 
and IRF accumulation during the period when active CNV was 
detected. We found that the first finding that resolved with 
anti-VEGF treatment was IRF and that ELM was restored in-
termittently in the lesion area during follow-up. We think that 
ELM and ORL irregularity cannot be considered as a marker 

in the evaluation of the presence of CNV, since irregularities 
are detected in the ORL at all stages of the disease. Despite 
this, the fact that the ORL irregularity was observed at the 
beginning and reorganized with the treatment may be a mark-
er in terms of evaluating the effectiveness of the treatment. 
IRF is rare, even in very advanced stages of the disease (9). 
Therefore, IRF can be useful in evaluating the diagnosis and 
treatment efficiency in the presence of active CNV.

Choroidal excavation was detected in two of our cases. 
Parodi et al. reported that choroidal excavation may devel-
op in BVMD cases due to severe chorioretinal degeneration 
(16). In studies examining CNV due to BVMD, the research-
ers found that SRF continued despite the regression of CNV 
(9). In our study, we observed that SRF continued in the 
presence of inactive CNV. In the studies of Parodi et al., 
in which long-term follow-up results of BVMD cases were 
evaluated, it was observed that the solid vitelliform lesion 
transformed into a vitelliform lesion with SRF over time (17). 
For this reason, we think that SRF cannot be used in CNV 
diagnosis and follow-up treatment.

The retrospective design and the low number of cases are 
the limiting factors of our study. We think that prospective 
studies including a large number of cases in which these cases 
are evaluated with OCT angiography in addition to OCT will 
be useful. As a result, choroidal neovascularization associated 
with BVMD is sensitive to anti-VEGF treatments. IRF seen in 
OCT can be used as a marker in evaluating the presence of 
CNV and in response to the treatment during follow-up.

Disclosures
Ethics Committee Approval: All cases followed up with the diag-
nosis of BVMD between September 2006 and December 2020 were 
analyzed. The data of patients with CNV were evaluated retrospec-
tively. The study was conducted in accordance with the Helsinki Cri-
teria and was approved by the Local Ethics Committee. (2020/14-64).

Table 1. Clinical and optic coherence tomography findings of the patient

Patient No Age/gender Initial BCVA Final BCVA Initial OCT findings Final OCT findings Treatment 
  (logMAR)  (logMAR)

1 43/M 1.0 0.7 SH+IRF+SRF+ SRF+Hypertroppic scar Photodynamic

     Choroidal excavation theraphy

2 39/F 1.0 0.5 SH+IRF+SRF+ SRF+Hypertroppic scar 4 IVR

     Choroidal excavation 

3 9/M 1.0 0.7 SH+IRF+SRF+ SRF+Hypertroppic scar 3 IVR

4 19/M 0.2 0.2 SH+IRF+SRF+ SRF+Hypertroppic scar 3 IVB

5 73/M 0.2 0.2 SH+IRF+SRF+ Hypertroppic scar 2 IVB

6 11/M 0.5 0.2 SH+IRF+SRF+ SRF+Hypertroppic scar 3 IVB

IVR: Intravitreal ranibizumab injection; IVB: Intravitreal Bevacizumab injection; SRF: Subretinal fluid; IRF: Intraretinal fluid; SH: subretinal hemorrhage; BCVA: Best 
corrected visual acuities; OCT: Optical coherence tomography.
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