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ABSTRACT

AIM: To determine the frequency and the causes of focal choroidal
excavation (FCE) detected by spectral domain optical coherence
tomography (SDOCT), and to comment on its clinical importance.

MATERIALS AND METHODS: In this study, 632 eyes of
the patients with untreated wet age-related macular degeneration
(w-AMD, n = 368), central serous chorioretinopathy (CSCR, n
= 214), Vogt-Koyanagi-Harada Disease (VKHD, n = 3), adult
vitelliform macular dystrophy (AVMD, n = 32), Best vitelliform
macular dystrophy (BVMD, n = 2) and other macular dystrophies
and specific maculopathies (n = 13) were retrospectively reviewed
for the presence of the FCE. Additionally, 228 unaffected fellow
eyes without obvious macular pathology of the cases with unilateral
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involvement were also evaluated as control cases in this study. The
medical records of ten patients with FCEs detected by SDOCT were
reviewed. The causes, frequency, associated diseases, types, size and
shape, associated SDOCT pathologies, SDOCT findings of the FCEs
in ten cases were evaluated and commented on.

RESULTS: The FCE was detected in ten eyes of ten cases. Of the
patients with FCE, 4 (40%) were women and 6 (60%) were men.
The ages of patients were ranged between 63 to 76 years (median
66.1 years). Bilateral FCE was not detected. The FCE was detected
in one eye with w-AMD (1/368 patients), in two eyes with active
CSCR (2/214), in one with AVMD (1/32 patients) and in 5 eyes of
the control (idiopathic FCE; 5/228).

CONCLUSIONS: FCE may be detected in various macular
chorioretinal diseases. However, it should be considered that FCE
might be idiopathic.
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INTRODUCTION

Choroidal excavation is a new optical coherence tomography (OCT)
finding firstly described by Jampol et al''l. Later, it was called focal
choroidal excavation (FCE) by Margolis ez al”. FCE is characterized
by focal concavity at the RPE-choriocapillaris line in the choroid in
an OCT scan, with a good visual acuity, and normal appearance of the
overlying retina. In the FCE cases, there is no history of trauma and
current or prior retinal or choroidal vascular or infectious disease®,
It is considered that this lesion often remains stable®®l. However,
some lesions may be related to the development of CNV¢-8,

It has been reported that FCE may occur in various macular
diseases such as age-related macular degeneration (AMD),
central serous chorioretinopathy (CSCR), epiretinal membrane



(ERM), choroidal neovascularization (CNV), polypoidal choroidal
vasculopathy (PCV), Best vitelliform macular dystrophy (BVMD),
Vogt-Koyanagi-Harada Disease (VKHD), multifocal choroiditis and
punctate inner choroidopathy, focal retinochoroiditis, foveoschisis,
multiple evanescent white dot syndrome, combined hamartoma of
the retina and retinal pigment epithelium!®2*,

The FCE is not clearly visible in mono/polychromatic fundus
photography, fundus angiography or ophthalmoscopy and it might be
only detected using OCT?), Reports on the FCE has been increasing
in recent years and the authors emphasize its clinical importance.
To our knowledge and only Pubmed search, there are almost 40
publications on the FCE in the literature since firstly described 2006
and the majority of these have been published in the last five years.

In our study, we aimed to determine the frequency and the causes
of FCE detected by in spectral-domain (SD) OCT and, to comment
on its clinical importance.

MATERIALS AND METHODS

Study Design

This study was designed as an institutional, retrospective trial and
followed the tenets of the Declaration of Helsinki. The patients
underwent complete ophthalmic examination, fundus photography,
fundus autofluorescence (FAF) and fundus fluorescein angiography
(FFA) (Zeiss FF450 plus IR; Carl Zeiss Meditec, Jena, Germany)
and SDOCT. The files were retrieved in the databases of the SDOCT
machines at our university hospital that was taken between January
2007 and February 2017.

Inclusion Criteria

In this study, 632 eyes of the patients with untreated wet AMD
(w-AMD, n = 368), central serous chorioretinopathy (CSCR, n
= 214), Vogt-Koyanagi-Harada Disease (VKHD, n = 3), adult
vitelliform macular dystrophy (AVMD, n=32), Best vitelliform
macular dystrophy (BVMD, n = 2) and other macular dystrophies and
specific maculopathies (n = 13) were retrospectively reviewed for the
presence of the FCE. 228 fellow (unaffected) eyes without obvious
macular pathology of the cases which have no bilateral involvement
were also reviewed as control cases in this study. OCT scannings of
these were not different than healthy cases with no retinal pathology.
Ten eyes of ten patients having FCE were included in this study. The
medical records of ten eyes of these patients with FCEs detected by
SDOCT were reviewed. The causes, frequency, associated diseases,
types, shape, associated SDOCT pathologies, SDOCT findings of the
FCEs in ten cases were evaluated and commented on.

Exclusion Criteria

The patients with pathologic myopia, angioid streaks, intraocular
inflammation, history of previous ocular trauma, intraocular surgery
and macular laser photocoagulation and the patients without clear
OCT image were excluded from the study. Additionally, the patients
having bilateral macular involvement were also excluded because
the unaffected fellow eyes of only the patients with unilateral
involvement were used as controls.

OCT imaging and the measurement

In our study, SDOCT scans obtained from two different trades of
SDOCT were retrospectively reviewed for the presence of the FCE:
OPKO OCT (OTI/OPKO Inc, Toronto, Canada) and Zeiss Cirrus
HD-OCT (Cirrus HD-OCT 5000, Carl Zeiss Meditec Inc, Dublin,
CA, USA). OPKO OCT has transverse and axial resolutions of 20
and 5-6 pm, respectively. Cirrus HD-OCT has transverse and axial
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resolutions of 15 and 5 um, respectively. The acquisition speeds of
both devices were set at 28000 A-scan/sec. Every B-scan of both
devices was composed of 512 A-scans. The measurement mode of
the Macular Cube in Cirrus D-5000 SDOCT device has acquisition
of 128 B-scans each composed of 512 A-scans.

In vivo OCT images with high-resolution were obtained and
analyzed for the presence of FCE. Additionally, the SDOCT
characteristics and types of the FCE were also evaluated in all
SDOCT scans obtained. The FCE was defined as the presence of
a focal intrachoroidal concavity or downward deflection of the
Bruch’s membrane-retinal pigment epithelium (RPE)-choriocapillaris
complex line in the macula detected in SD-OCT scans analyzed by
a single retina specialist (BT), without the evidence of a posterior
staphyloma or scleral ectasia®.

The FCEs were categorized into two types described by
Wakabayashi et a/ as “nonconforming and conforming” depending
on the separation between the neurosensory retina and RPE, and
three types described by Shinojima et a/ as *’cone-shaped type, bowl-
shaped type and the mixed type”2**,

RESULTS

The FCE was detected in ten eyes of ten cases. The associations and
frequencies of the FCE were given in Table 1. Of the patients with
the FCE, 4 (40%) were women and 6 (60%) were men. The ages of
patients were ranged between 63 to 76 years (median 66.1 years).
Bilateral FCE was not detected. In fellow eyes, FCE was not detected
in any case. The FCE was detected in one eye with w-AMD (1/368
patients, 0.0027%), in two eyes with active CSCR (2/214, 0.0093%)),
in one with AVMD (1/32 patients, 0.03125%), in one eye with
torpedo maculopathy (1/1) and in 5 eyes of the control (idiopathic
FCE; 5/228, 0.02193%)).

The SDOCT scans of ten patients with FCE were given in
Figure 1 (A-J). The sample OCT images from two FCE types were
demonstrated in Figure 2 (A and B).

In one of two cases with active CSCR, FCE was located at nasally
next to the optic disc. The overlying retina was thinned. Its type was
nonconforming (Figure 1A). In the other one had FCE located in
the fovea and beneath serous macular detachment. In that case, the
overlying retina had a normal appearance. Its type was also non-
conforming (Figure 1B).

In the case with w-AMD, FCE was located extrafoveally next to
the neovascular scar tissue and its type was nonconforming (Figure
1H).

In the case with torpedo maculopathy, FCE was located
extrafoveally in the temporal portion of the lesion and its type was
nonconforming (Figure 11, 2A and 3).

Table 1 The associations, frequencies, and types of FCE. FCE;
focal choroidal excavation; w-AMD, wet-type age-related macular
degeneration; CSCR, central serous chorioretinopathy; AVMD, adult
vitelliform macular dystrophy.
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Figure 1 SDOCT scans of ten patients with FCE: CSCR (A, B), idiopathic (C-G), AMD (H), AVMD (I) and torpedo maculopathy (J). The arrows indicate
FCE. SDOCT; spectral domain optical coherence tomography, FCE; focal choroidal excavation, CSCR; central serous chorioretinopathy, AMD; age-related
macular degeneration, AVMD; adult vitelliform macular dystrophy.
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Figure 2 Types of FCE in OCT scans: Nonconforming FCE (A) and conforming FCE. FCE: focal
choroidal excavation; SDOCT: spectral domain optical coherence tomography.
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Figure 3 The en face imaging (A), vertical (B) and horizontal (C) scans, and sections (D) at different layers of FCE in SDOCT. FCE: focal choroidal

excavation; SDOCT: spectral domain optical coherence tomography.

In the case with AVMD, it was located in the foveal region with
the normal appearance of overlying retinal tissue. It was conforming
FCE (Figure 11).

Of 5 eyes with normal appearance of overlying retinal tissue and
without obvious maculopathy, in 4, FCEs were located extrafoveally
while one was in the fovea. In cases with idiopathic FCE, their type
was the conforming type (Figure 1C-G).

We observed that the choroidal tissue beneath the FCE in eyes
with w-AMD, CSCR, AVMD, torpedo maculopathy and 2 eyes
with idiopathic FCE has with internal hyper-reflectivity while as
the choroidal reflectivity in 3 of the eyes without obvious macular
pathology was normal or nearly normal.

According to the classification described by Shinojima et al, the
FCE:s in the cases without macular pathology (idiopathic cases) and
that in the case with AVMD were cone-shaped type while as the
remaining cases had bowl-shape type FCE.

We could not measure the choroidal thickness and imagine the
external limiting membrane because of poor imaging quality. Thus,
we failed to evaluate the choroidal or scleral thickness. However, we
observed that the junction between inner segment and outer segment
of photoreceptors was healthy in the case with CSCR and in the cases
without macular pathology.

DISCUSSION

Focal choroidal excavation is a new choroidal entity, which can
only be detected with OCT. It was firstly described by Jampol et
al using OCT in 2006!".. In 2011, this tomographical entity was
called as FCE by Margolis et al™. FCE is defined as a focal area of
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intrachoroidal concavity in the macula detected in OCT in an eye
with preserved visual acuity and normal fundus without a posterior
staphyloma or scleral ectasia, a history of trauma, inflammatory/
infectious or vascular disease in retina or choroid®* 233, Although
the FCE is a relatively stationary lesion, it can cause the CNV-4],
FCE affects Bruch’s membrane—RPE-choriocapillaris complex line
and photoreceptors!!26-33,

The pathogenesis of the FCE is not well defined. However, it is
considered that FCE could be an embryonic developmental disorder
or an acquired pathology. Some authors hypothesize that FCE is a
congenital malformation while as others theorize that it might due to
the failure of chorioretinal development in the embryonic stage, micro
staphyloma, congenital focal choroidal dysplasia, focal choroidal
atrophy caused by congenital or acquired choroiditis!>*!2¢33],

Focal choroidal excavation often does not appear in mono/
polychromatic fundus photography, fundus angiography or
ophthalmoscopy and it might be only detected using OCT. According
to OCT findings, FCE has been firstly classified by Wakabayashi
et al into two types as nonconforming and conforming depending
on the separation between the neurosensory retina and retinal
pigment epithelium (RPE)?*. The nonconforming type exists a
separation between the outer retina (photoreceptor tips) and the RPE
within the excavation while as in the conforming type, outer retina
(photoreceptor tips) are attached to the apical surface of the RPE.
The nonconforming type is frequently associated with CSCR having
localized neurosensory detachment.

In a recent study, Shinojima et al'*' morphologically classified
FCEs according to its appearance in OCT. They described three types
of the FCE including cone-shaped type having a tethered appearance;
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bowl-shaped type with RPE irregularity in whole FCE and the mixed
type having findings of both cone-shaped and bowl-shaped types..

In recent studies on the frequency and associations with FCE, it
was found that FCE might be idiopathic or might be associated with
especially CSCR, AMD and PCV® %21, Obata et al demonstrated in
a study which 21 eyes with the FCE were retrospectively in reviewed
that the cause of the FCE was one case with CSCR and one case
with CNVPL In another study, Shinojima et al studied FCE with 29
eyes of 26 patients and they reported that the associated diagnoses
were AMD in 5 eyes, CSCR in 6 eyes, idiopathic CNV in one eye,
idiopathic FCE in 8 eyes, and PCV in 9 eyes in their cohort™. In our
study, we observed that of 10 cases, five were idiopathic FCE.

In a recent study, including the largest case number, 37 eyes with
the FCE of 32 patients, Liu et al reported that FCE associated with
CSCR was found in four cases™.

In another study including 13 eyes with FCE, Margolis et al
demonstrated that FCE associated with CSCR was observed in only
one case?. In a study, Luk et al reported that FCE was found at 6.0%
in patients with CSCR!"!l.

In our study, we found the frequency of FCE in the CSCR patients
as 0.0093% (2/214). This lower frequency of FCE than that which
we expected may be related to racial differences. In our study, we
detected FCE in only one case with wet AMD. In that case, FCE was
located at next to vascular RPE detachment and it was Type 1 FCE.
The several limitations of our study are the small number and the
lack of follow-up of the cases of FCE, the retrospective nature of the
study and single ethnicity of the cases.

Although the FCE is an interesting and popular OCT finding, we
think that it is a not common entity and that it occurs sporadically in
CSC and wet AMD. Currently, the importance of this OCT entity in
retinal and choroidal diseases has not been fully identified. The most
common OCT findings affecting vision in most macular diseases
are subretinal/intraretinal fluid or hemorrhage, hyper-reflective dots,
confluent and soft drusen and atrophy involving fovea. When the
FCE was compared with these and considering its infrequency, we
consider that the FCE might be lesser important cause for visual
loss unless it has large dimensions and foveal location. However,
in a minority of the cases, FCE may be related to the development
of CNV. Thus, we consider that it should be monitored for the
development of CNV in the case of its detection in OCT scan.

In conclusion, it seems that FCE is a very rare entity. OCT is
essential to detect the FCEs. FCE may be detected in various macular
chorioretinal diseases. However, it should also be considered that
FCE might be idiopathic. Further studies are needed to understand the
importance of the presence as an SDOCT finding, the pathogenesis
and natural clinical progress and long-term prognosis of FCE.

REFERENCES

1. Jampol LM, Shankle J, Schroeder R, Tornambe P, Spaide RF,
Hee MR. Diagnostic and therapeutic challenges. Retina 2006:
26(9): 1072-1076. [PMID: 17151497]; [DOI: 10.1097/01.
1ae.0000248819.86737.a5]

2. Margolis R, Mukkamala SK, Jampol LM, Spaide RF, Ober MD,
Sorenson JA, Gentile RC, Miller JA, Sherman J, Freund KB.
The expanded spectrum of focal choroidal excavation. Arch
Ophthalmol 2011; 129(10): 1320-1325. [PMID: 21670327]; [DOI:
10.1001/archophthalmol.2011.148]

3. Cebeci Z, Bayraktar S, Oray M, Kir N. Focal Choroidal
Excavation. Turk J Ophthalmol 2016; 46(6): 296-298. [PMID:
28050329]; [DOI: 10.4274/tjo.24445]

4. Lee CS, Woo SJ, Kim YK, Hwang DJ, Kang HM, Kim H,
Lee SC. Clinical and spectral-domain optical coherence

224

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

tomography findings in patients with focal choroidal excavation.
Ophthalmology 2014; 121(5): 1029-1035. [PMID: 24439757];
[DOI: 10.1016/j.0phtha.2013.11.043]

Obata R, Takahashi H, Ueta T, Yuda K, Kure K, Yanagi
Y. Tomographic and angiographic characteristics of eyes
with macular focal choroidal excavation. Retina 2013;
33(6): 1201-1210. [PMID: 23514801]; [DOI: 10.1097/
IAE.0b013e31827b6452]

Pierro L, Casalino G, Introini U, Gagliardi M, Sergenti J,
Cascavilla ML, Bandello F. Natural course of symptomatic
focal choroidal excavation. Ophthalmic Surg Lasers Imaging
Retina 2015; 46(1): 125-130. [PMID: 25559525]; [DOI:
10.3928/23258160-20150101-24]

Xu H, Zeng F, Shi D, Sun X, Chen X, Bai Y. Focal choroidal
excavation complicated by choroidal neovascularization.
Ophthalmology 2014; 121(1): 246-250. [PMID: 24095605]; [DOI:
10.1016/j.0phtha.2013.08.014]

Lee JH, Lee WK. Choroidal neovascularization associated with
focal choroidal excavation. 4m J Ophthalmol. 2014; 157(3): 710-
718. [PMID: 24345322]; [DOI: 10.1016/j.2j0.2013.12.011]
Ellabban AA, Tsujikawa A, Ooto S, Yamashiro K, Oishi A, Nakata
I, Miyake M, Akagi-Kurashige Y, Ueda-Arakawa N, Arichika
S, Yoshitake S, Takahashi A, Yoshimura N. Focal choroidal
excavation in eyes with central serous chorioretinopathy. Am J
Ophthalmol. 2013; 156(4): 673-683. [PMID: 23831223]; [DOI:
10.1016/.2j0.2013.05.010]

Suzuki M, Gomi F, Hara C, Sawa M, Nishida K. Characteristics of
Central serous chorioretinopathy complicated by focal choroidal
excavation. Retina 2014; 34(6): 1216-1222. [PMID: 24240563];
[DOI: 10.1097/IAE.0000000000000045]

Luk FO, Fok AC, Lee A, Liu AT, Lai TY; Medscape.
Focal choroidal excavation in patients with central serous
chorioretinopathy. Eye (Lond) 2015; 29(4): 453-459. [PMID:
25853402]; [DOI: 10.1038/eye.2015.31]

Lim FP, Wong CW, Loh BK, Chan CM, Yeo I, Lee SY, Mathur R,
Wong D, Wong TY, Cheung CM. Prevalence and clinical correlates
of focal choroidal excavation in eyes with age-related macular
degeneration, polypoidal choroidal vasculopathy and central
serous chorioretinopathy. Br J Ophthalmol 2016; 100(7):918-923.
[PMID: 26504178]; [DOI: 10.1136/bjophthalmol-2015-307055]
Kuroda Y, Tsujikawa A, Ooto S, Yamashiro K, Oishi A, Nakanishi
H, Kumagai K, Hata M, Arichika S, Ellabban AA, Yoshimura
N. Association of focal choroidal excavation with age-related
macular degeneration. Invest Ophthalmol Vis Sci 2014; 55(9):
6046-6054. [PMID: 25190653]; [DOI: 10.1167/iovs.14-14723]
Querques G. Association of focal choroidal excavation with age-
related macular degeneration. /nvest Ophthalmol Vis Sci 2014;
55(12): 8542. [PMID: 25548212]; [DOI: 10.1167/iovs.14-15804
Okubo A, Unoki K, Sameshima M, Sakamoto T. Focal choroidal
excavation with changes in shape and alterations of inner retina
during long follow-up in an eye with polypoidal choroidal
vasculopathy. Clin Exp Optom 2015; 98(5): 478-480. [PMID:
25786518]; [DOL: 10.1111/cx0.12265]

Say EA, Jani PD, Appenzeller MF, Houghton OM. Focal choroidal
excavation associated with polypoidal choroidal vasculopathy.
Ophthalmic Surg Lasers Imaging. Retina 2013; 44(4): 409-411.
[PMID: 23883536]; [DOI: 10.3928/23258160-20130715-12]
Esfahani MR, Esfahani HR, Mahmoudi A, Johari MK, Hemati
K. Focal Choroidal Excavation in Best Vitelliform Macular
Dystrophy: Case Report. J Clin Diagn Res 2015; 9(5): NDO1-2.
[PMID: 26155505]; [DOI: 10.7860/JCDR/2015/12861.5993]
Nishikawa Y, Fujinami K, Watanabe K, Noda T, Tsunoda K,
Akiyama K. Clinical course of focal choroidal excavation in Vogt-
Koyanagi-Harada disease. Clin Ophthalmol 2014; 8: 2461-2465.
[PMID: 25506207]; [DOT: 10.2147/OPTH.S75558]

Ohki T, Sakai T, Tsuncoka H. Focal choroidal excavation
associated with focal retinochoroiditis. Optom Vis Sci



20.

21.

22.

23.

24.

25.

26.

2015; 92(1): el12-20. [PMID: 25379631]; [DOI: 10.1097/
OPX.0000000000000443]

Hashimoto Y, Saito W, Noda K, Ishida S. Acquired focal
choroidal excavation associated with multiple evanescent white
dot syndrome: observations at onset and a pathogenic hypothesis.
BMC Ophthalmol 2014; 14: 135.]; [DOI:10.1186/1471-2415-14-
135. [PMID: 25410093]; [DOI: 10.1186/1471-2415-14-135]

Hsu CK, Liu CC, Chen JT, Chang YH. Foveoschisis with focal
choroidal excavation. Taiwan Journal of Ophthalmology 2014;
4(4): 189-190.]; [DOLI: 10.1016/j.tj0.2013.12.006]

Kim H, Woo SJ, Kim YK, Lee SC, Lee CS. Focal choroidal
excavation in multifocal choroiditis and punctate inner
choroidopathy. Ophthalmology 2015; 122(7): 1534-1535. [PMID:
25687028]; [DOI: 10.1016/j.0phtha.2015.01.012]

Sivalingam MD, Say EA, Shields CL. Evolution of focal choroidal
excavation underlying combined hamartoma of the retina and
retinal pigment epithelium in a child. J 44P0OS, 2015; 19: 379-81.

[PMID: 26198017]; [DOI: 10.1016/j.jaapos.2015.03.016]
Wakabayashi Y, Nishimura A, Higashide T, jiri S, Sugiyama K.
Unilateral choroidal excavation in the macula detected by spectral-
domain optical coherence tomography. Acta ophthalmologica
2010; 88(3): e87-91. [PMID: 20546234]; [DOI: 10.1111/j.1755-
3768.2010.01895.x]

Shinojima A, Kawamura A, Mori R, Yuzawa M. Morphologic
features of focal choroidal excavation on spectral domain optical
coherence tomography with simultaneous angiography. Retina
2014; 34(7): 1407-1414. [PMID: 24830823]; [DOI: 10.1097/
TAE.0000000000000108]

Liu GH, Lin B, Sun XQ, He ZF, Li JR, Zhou R, Liu XL. Focal
choroidal excavation: a preliminary interpretation based on
clinic and review. Int J Ophthalmol 2015; 8(3): 513-521. [PMID:

225

217.

28.

29.

30.

31.

32.

33.

Turgut B. The focal choroidal excavation

26086000]; [DOI: 10.3980/j.issn.2222-3959.2015.03.14]

Lim FP, Loh BK, Cheung CM, Lim LS, Chan CM, Wong
DW. Evaluation of focal choroidal excavation in the macula
using swept-source optical coherence tomography. Eye (Lond)
2014; 28(9): 1088-1094. [PMID: 24946847]; [DOI: 10.1038/
eye.2014.78]

Guo J, Zhong L, Jiang C, Zhou X, Xu G, Wang W, Wang Y.
Clinical and optic coherence tomography findings of focal
choroidal excavation in Chinese patients. BMC Ophthalmol 2014;
14: 63. [PMID: 24886645]; [DOI: 10.1186/1471-2415-14-63]
Castro Navarro V, Montero Hernandez J, Navarro Palop C,
Palomares Fort P, Cervera Taulet E. Focal choroidal excavation:
Clinical findings and complications. Arch Soc Esp Oftalmol
2016; 91)1): 34-39. [PMID: 26652731]; [DOI: 10.1016/
j-oftal.2015.10.004]

Kou S, Rett D. Various SD-OCT features of focal choroidal
excavations. Optom Vis Sci 2015; 92(4 Suppl 1): S59-66. [PMID:
25756338]; [DOI: 10.1097/0PX.0000000000000530]

Soma R, Moriyama M, Ohno-Matsui K. Hemodynamics of focal
choroidal excavations. Int Ophthalmol 2015; 35(2): 261-268.
[PMID: 25626897]; [DOI: 10.1007/s10792-015-0042-1]
Guindolet D, Leze R, Affortit A, Faure C. [Focal choroidal
excavation: role of en-face OCT analysis and review of
the literature]. J Fr Ophtalmol 2014; 37)3): e43-7. [PMID:
24565436]; [DOI: 10.1016/1.j£0.2013.06.008]

Kumano Y, Nagai H, Enaida H, Ueno A, Matsui T. Symptomatic
and morphological differences between choroidal excavations.

Optom Vis Sci 2013; 90(4): e110-118. [PMID: 23435223]; [DOI:
10.1097/0PX.0b013¢31828736f3]

Peer reviewer: Fei Yuan



