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Case Report

Introduction

The use of spectral-domain optical coherence tomography 
(SD-OCT) and OCT angiography (OCTA) to identify and 
monitor macular neovascularization (MNV) in the presence of 
focal choroidal excavation has only been reported in a few 
cases.1–3 This report provides excellent SD-OCT and OCTA 
images from the initial presentation and follow-up of a case of 
MNV secondary to focal choroidal excavation treated with 
antivascular endothelial growth factor (anti-VEGF) therapy. 
Although anti-VEGF therapy for the treatment of MNV is well 
established, this case further supports the concept that MNV 
secondary to focal choroidal excavation can be diagnosed non-
invasively with SD-OCT and OCTA (without fluorescein angi-
ography [FA]) and that the resolution of MNV can be monitored 
with these multimodal imaging techniques.2,3

Case Report

A 30-year-old Asian woman with moderate myopia presented 
with new-onset metamorphopsia in the left eye. The best-corrected 
visual acuity (BCVA) was 20/40. Perifoveal focal choroidal exca-
vation with outer retinal hyperreflective material consistent with 
MNV was seen on SD-OCT (Figure 1), and OCTA showed a 
flower-like net of MNV (Figure 2). Bevacizumab (1.25 mg/0.05 mL) 
was given at the patient’s initial presentation.
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Abstract
Purpose: To highlight the use of multimodal imaging for detecting and monitoring macular neovascularization (MNV) 
in the presence of focal choroidal excavation. Methods: A case and its findings were analyzed. Results: Spectral-domain 
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metamorphopsia in the left eye. Imaging showed striking MNV secondary to focal choroidal excavation, and an impressive 
response to antivascular endothelial growth factor therapy was seen throughout the follow-up. Conclusions: OCTA is a 
noninvasive, useful imaging modality for diagnosing and monitoring patients with MNV secondary to focal choroidal excavation.
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Figure 1.  Spectral-domain optical coherence tomography at the 
initial presentation shows perifoveal focal choroidal excavation 
with outer retinal hyperreflective material consistent with macular 
neovascularization.
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At the 4-week follow-up, SD-OCT and OCTA showed 
remarkable regression of MNV with some reconstitution of the 
outer retinal layers and resolution of outer retinal hyperreflec-
tive material (Figures 3 and 4). The BCVA had improved to 
20/20. Bevacizumab (1.25 mg/0.05 mL) was again injected at 
this visit.

At the patient’s final follow-up 8 weeks after initial presen-
tation, SD-OCT and OCTA showed complete regression of 
MNV with further reconstitution of the outer retinal lamina-
tions (Figures 5 and 6). An injection of bevacizumab (1.25 mg/ 
0.05 mL) at the patient’s final follow-up visit completed a series 
of 3 anti-VEGF injections. The patient then moved to another 
state and was advised to follow up with a retina specialist in  
4 to 6 weeks for continued monitoring of the focal choroidal 
excavation for MNV recurrence.

Conclusions

Here, we present a case of focal choroidal excavation with visual 
symptoms attributable to MNV in the absence of other ocular 
pathology. The pathogenesis of this entity is not fully elucidated 
but in general can be idiopathic in nature or secondarily acquired.1 
Previous studies have shown that disruption of the interface of 
the retinal pigment epithelium, choroid, and Bruch membrane 
resulting from weakening of the retinal layers or loss of chorio-
capillaris may be the cause.4,5 Gan et al6 showed that the preva-
lence of focal choroidal excavation in clinical diagnoses is not 

Figure 2.  OCTA at the initial presentation shows a flower-like net 
of macular neovascularization. An avascular complex slab is shown 
with segmentation lines using viewing software from the Spectralis 
device (Heidelberg Engineering Inc).
Abbreviation: OCTA, optical coherence tomography angiography.

Figure 3.  Four-week follow-up spectral domain-optical 
coherence tomography shows remarkable regression of macular 
neovascularization with some reconstitution of the outer retinal 
layers and resolution of outer retinal hyperreflective material after  
a single injection of bevacizumab at the initial clinic visit.

Figure 4.  Four-week follow-up OCTA shows complete regression 
of macular neovascularization after 1 injection of bevacizumab 
at the initial clinic visit. An avascular complex slab is shown with 
segmentation lines using viewing software from the Spectralis device 
(Heidelberg Engineering Inc).
Abbreviation: OCTA, optical coherence tomography angiography.

Figure 5.  Spectral-domain optical coherence tomography at 
the second follow-up appointment (8 weeks after the initial 
presentation) shows further reconstitution of the outer retinal 
laminations after the second injection of bevacizumab.
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insignificant and can occur with diverse chorioretinal diseases. 
Associated ocular conditions include myopia, central serous cho-
rioretinopathy, age-related macular degeneration, punctate inner 
choroidopathy, and other choroidal inflammatory diseases.2

In our patient, there was no comorbid chorioretinal disease 
or anatomic predisposition other than moderate myopia, sug-
gesting this was idiopathic focal choroidal excavation or argu-
ably occurring secondary to myopia. However, the patient had 
no evidence of peripapillary atrophy or other signs to suggest 
myopic degeneration. The choroid had increased thickness on 
OCT imaging, and pachychoroid spectrum disorders were also 
considered as instigating conditions.

Although most focal choroidal excavation lesions are stable, 
some develop MNV. Previous studies support the hypothesis 
that the structure of focal choroidal excavation plays an impor-
tant role in the development of MNV.4,5 A long-term observa-
tional study by Zheng-Yu et al7 found that 16% of focal choroidal 
excavation lesions developed MNV within the region, while 
Szabelska et al8 found that 7% of patients (n = 1/14) in their case 
series had visual disturbance from MNV secondary to focal cho-
roidal excavation. The patient in that study was followed with 
noninvasive OCTA and had a poor response when aflibercept 
was used as the anti-VEGF intravitreal injection.8 In a study by 
Xu et al,5 in all eyes with both focal choroidal excavation and 

MNV, the MNV lesions originated within the choroidal excava-
tion or at the margin of the excavation.

It has been suggested that the structure of the choroidal exca-
vation may result in outer thinning of the choroid and lead to 
ischemic and inflammatory changes in the underlying choroidal 
layers. Bruch membrane may also be weakened in the choroidal 
excavation, resulting in degeneration of the membrane and deve
lopment of MNV.2,4,5 In our case, similar to previous reports, 
the MNV was located at the margin of the focal choroidal exca-
vation, creating a striking flower net–shaped neovasculariza-
tion surrounding the excavation.

Previous studies have shown that MNV secondary to focal 
choroidal excavation responds well to anti-VEGF therapy, with 
most cases of MNV regressing after a single injection and with 
limited recurrence of the disease.2,5 In our case, 1 injection of 
bevacizumab led to a significant reduction in outer retinal neo-
vascularization by the 1-month follow-up. OCTA showed regres-
sion of the flower net of MNV, and SD-OCT showed resolution 
of the outer retinal hyperreflective material. This coincided with 
improvement in the BCVA from 20/40 to 20/20 after administra-
tion of bevacizumab. Although we hypothesize that a single 
injection might have been sufficient, 2 additional injections were 
given over 8 weeks to further suppress the MNV and prevent 
disease recurrence. This case highlights the use of SD-OCT and 
OCTA for diagnosing and following patients with MNV second-
ary to focal choroidal excavation without the need for FA.

In conclusion, anti-VEGF therapy is an effective treatment 
for MNV secondary to focal choroidal excavation. OCTA and 
SD-OCT are noninvasive and helpful tools for detecting MNV 
secondary to focal choroidal excavation and can produce strik-
ing images that are useful for monitoring the resolution of MNV.
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Figure 6.  OCTA at the second follow-up appointment after the 
second injection of bevacizumab shows stable, complete regression 
of the flower-like net of macular neovascularization. An avascular 
complex slab is shown with segmentation lines using viewing software 
from the Spectralis device (Heidelberg Engineering Inc).
Abbreviation: OCTA, optical coherence tomography angiography.
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