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Focal choroidal excavation and choroidal
neovascularization: The chicken and the egg

Focal choroidal excavation (FCE) is an isolated concavity
of the choroid, thought to be congenital or associated
with other retinal pathologies including central serous
chorioretinopathy, choroidal neovascularization (CNV),
polypoidal choroidal vasculopathy, inflammatory condi-
tions and choroidal osteoma.1-3 We present a case report
of FCE developing after treatment of CNV as illustrated
by spectral-domain ocular coherence tomography (OCT)
on long-term follow-up.

A 61-year-old low hyperopic (+1.50D/−0.75DX70�

OD, +1.25D OS) otherwise healthy Caucasian female
presented with mild left blurring of vision and metamor-
phopsia. Best corrected visual acuities (BCVA) were OD
6/6 + 2 and OS 6/6 − 1. Intraocular pressures were
19 mm Hg OU and anterior segment examination was
normal. On fundoscopy bilateral drusen were present,
and the left eye was observed to have a submacular
haemorrhage. Spectral domain OCT showed subretinal
fluid, hyper-reflective material and a small pigment epi-
thelial detachment (Figure 1A). The choroid was thick-
ened directly underneath the haemorrhage, with a
pachyvessel measuring 378 μm. Fluorescein angiogra-
phy confirmed the presence of a type 1 (subretinal pig-
ment epithelial) CNV, and the patient was diagnosed
with neovascular age-related macular degeneration
(AMD). Intravitreal ranibizumab injections were com-
menced. Three months (and three ranibizumab injec-
tions) after diagnosis, the subretinal fluid and pigment
epithelial detachment had largely resolved but a new
conforming FCE had developed at the superior margin
of the CNV (Figure 1B). By 10 years after first diagnosis
(34 ranibizumab, 26 aflibercept injections) the left FCE
had increased in depth from 83 to 180 μm without an
appreciable increase in width (1157 μm). The BCVA was
6/9.5 OS (Figure 1C).

The aetiology of FCE remains unclear due in part
to this entity only recently being described using spec-
tral domain OCT. Risk factors such as male gender
and Asian ethnicity have been proposed, but not yet
proven.3 Although there are many cases of CNV asso-
ciated with or developing within FCE,1,4,5 there are far

fewer cases of CNV causing FCE. A systematic litera-
ture review was performed in January 2020 using the
databases PubMed and EMBASE with the search
terms “(choroidal or subretinal) and (neovascular*)
and (focal choroidal excavation).” Articles included
were case reports, case series, abstracts in English, and
were required to include both CNV and FCE. Only
2 of 39 articles clearly demonstrated CNV preceding
the development of FCE. A retrospective case series6

reported one patient developing FCE after treatment
of CNV-related AMD after almost 4 years of follow-up.
In a recent case report by Shah et al7 two patients
developed FCE secondary to CNV following anti-
VEGF treatment after 17 and 23 months. In one of
these patients the FCE appeared to increase in size
over time, presumably due to scar contraction post-
treatment.

Cheung et al8 and Chung et al3 have highlighted the
common association of FCE with pachychoroid spec-
trum disorders. The pachychoroid phenotype involves
choroidal thickening due to dilated choroidal vessels in
Haller's layer, thinning of Sattler's layer and cho-
riocapillaris, and choroidal vascular hyper-permeabil-
ity.8 It is hypothesized that loss of the choriocapillaris
produces a relatively ischaemic environment that leads
to overexpression of angiogenic factors stimulating
neovascularization.8 Focal scarring from such inflam-
mation may cause retinal pigment epithelium (RPE)
retraction and FCE.8 Conversely, local damage of the
RPE/Bruch membrane complex in a pre-existing FCE
may provide a nidus for the development of
neovascularization.

We have presented a rare case where type 1 CNV
in a patient with AMD led to development of
FCE which increased in depth more than twice the
original size after 10 years of treatment. It is now clear
that whilst FCE can lead to CNV, the reverse is
also true.
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FIGURE 1 Spectral-domain ocular coherence tomography

scan of the macula of the left eye shows: A, Type 1 choroidal

neovascularization (CNV) with pigment epithelial detachment and

a shallow subretinal fluid. There is a pachyvessel underlying the

CNV (arrows). B, Three months after commencement of treatment

with intravitreal ranibizumab the exudation has decreased, but a

conforming focal choroidal excavation (FCE) has developed at the

superior margin of the CNV. C, Ten years later, the FCE has

increased in depth from 83 to 180 μm without an appreciable

increase in width
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