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The clinical progress of focal choroidal excavation
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Abstract Focal choroidal excavation (FCE) is a retinopathy, expressing with a depression in photoreceptor cell layer and retinal
pigment layer towards the choroidal layer. The pathogenesis is recongized as congenital choroidal developmental

abnormalities, inflammation, or infection. Based on optical coherence tomography (OCT), FCE can be classified by
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three methods: the situation of photoreceptor separating from the retinal pigment upper cortex, morphological features,

or central choroidal thickness. FCE is usually associated with other diseases such as choroidal neovascularization. This

article reviews the current clinical research on FCE.
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JRI BRAH: ik £ JEE YT 4 (focal choroidal excavation,FCE)
R ACIRZAMME . MM EAR EEE
(retinal pigment epithelium,RPE) 1] Jlk 8% JES )2 11T 5 Y R
JEREAE , AHNG I IS sk AN 5 P A i, 22460
THKNX . BEHEOCTHY A B K, HokBEZ K
FCEBL &I, HIGRIFSLFCEIFE R MRE, &It
Eké%ﬂﬁ%ﬁﬂ:lﬂl%(choroidal neovascularization,CNV) |
HR s P U Dk 285 S A ) 955 4% (central serous
chorioretinopathy,CSC) . 4F- % #H 5 1 #5225 M (age-
related macular degeneration,AMD)%ﬁ‘y’ﬁ_ﬁO HHi,
W XTFCERYHRIE 40, FCEIfKAE B &R ML IR 1
B, BRSO A& NS SCRHE . XECERIBIFTE it
JEHATERA

1 FCEHIfp &

19594F, Klien" 1§ UKARIE AR BRI L1Y) Hovh & B1L
T K B AR . 20064F, JampolZ: @i OCT
L5 3] B BRE DX 1) Pk 2% SRR DO A2 Ak, IR B ik LA
CBREEIEEMIRE” X AR AT A 44 . OCTIER K
Ry PR JIEEA 28 R R A 5 IR R — B i B
], JRd ks AL ZUMIBE . 20114F, Margolis%: ™/ IE
FCHE Ry B ok 28 R IUT B P s 4, B HR iz 22 TE W
BAEZES, WXURKR, JFRIEOCTIER K )
i il 24 (confirming type) FIAENM ik 8 (non confirming
type)o
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FCE & RHLE 24410, HH R R4 8 &
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R Won 2 AR 2 Mg 9, W H RS
WS 9K L R BRI A =0 38 378 Mk g FRARRAE A

FCE /& 1 T Ik 45 BE 10 45 5 8% 5 | J6 1) o) 8 Rk 1) o) 9 22
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P Jk 285 J6595 7 (749 WAL 248 T HIR A, 2 400 o) 5 20 25 ] ik
S . BRIz AN, ER IS AN FCER B N
LI 6 Jok 246 B2 2 Jmy kb P 0, 5 A Dk 4% s 4L 21 )R
JEMEROR , BRI 2 2 A T k285 S 4 4R T i ik % i 1]

fg o),
3 FCERJOCTH BI B B (R A 41T

RS AR AR R SZ s A i 5 AL P S (0, 2R R
Y B FCES S W AR R R I AR A Lt % 5 195
A qk, AR AR BRI L AL IR Y . Matsubara s P H23H
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f#fi (enhanced depth imaging optical coherence tomography,
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JERT A3 R 3R A 1) IR IR, v g f g R
JE<100 pm; 2)2RURBERISE KA, JoAH ke A
PR HESpE AR , e k28 R R S 100~200 wm; 3)4E K&
AU ARG, I % AH O ik 26 A Do BB g, v ke fik
ZRNRIESE>200 wm, MBI KA B BRI
B, PR3 BIECEH 22 5 iU PR Dk 265 540 1)
L9 78 A5 R 24 R A DG, L8 FBE i 2 1 45 7 3 78
FCEHE Ry Il

MR A, BBERAFEE AR, FCEA
FIA oL AL SR R M AR X R R A
BEE ™ MBI CNVEE I AR R, AT
T ML EFCEMM T, SD-OCTH
TIEB2FRRE, WAL ZL48 A & %% 6 (near-infrared
autoﬂuorescence,NIA)mﬁ&ﬁ*ﬁwﬁ@m[il, LA
NAEFRRFCE T AU . REBUEH T, ARZ
5 IR H & ¢ 6 (fundus autofluorescence, FAF) F {4
AR B R S K IRAR XS B, 21 Ak BUAA ) 3R
KAL) AR . MFCETE G I 8 1 5%
(fundus fluorescein angiography, FFA ) 11| W% £k i 52
(indocyanince green angiography,ICGA) £ #r i1 ) R 4%
S, LW RS, fEFRAKRA T, FCERCHJE FInT
FEI v R (T 1) SN H Ay 5 2 5l 55 98 .
Chen " AW EFA P HOLIYZE L5 CNVE I RPED)
REZEL . PP BT R A0 o AT R A A5 B AR A
HK. EICGAKI T, FCERIM NIHHOL, iF Ik
ZEIBEINAS . W R BEHOIR B0 R 2O 45 e 1 57
W, JFACNVIRHIZOLRAEN . SRIMEAFMICGA
PG AR S FCER I ZICH B e R

4 FCEWE WH & iE

H A R IE A FCE B B AR I3 LA40~60% £ L,
ParkZ: G T AR LB IR B AR 22 IR RS2 11 697
B H (R <40%), HAP{UA3GIAFCER S, (AKX
KR HIET L BPCES 5 KA A Fritt— %
WE. FCEMEZ MR AN, (A iR 8
F AR R FCERH RZ MR . N
TREAEREIR S o TR B W 5 3 Ik 4 B A= il
B R R R IR T W D AR v e Bk
2R T MR BT B R e e P 246 T 110164 S 22 T fk 4% st
T S5 ) 5 DLAE 217, 2MECEJF & CNV., CSC.
AMDZERIR , XFERFEM A, HBEEIRITH
UERE, FCERUE NG & ARt — ks . I HIE &

1 —BlZZARFCEBERIKRME. OCTRFFARE
S

Figure 1 Images of fundus color photo, OCT and FFA
in the left eye of a patient with Focal choroidal excavation

(A) I B 2o s O R R 6L (B) OCT ot

AAENG IR BFCE; (C. D) FFAI&S.E . Wi, FCEH) W
TN R

(A) Corlor fundus of the left eye showed pigment irregularity in the
macular area; (B) The contour of cone-shaped of unconfirming type
FCE; (C&D) Early- and late-phase FFA images showed patches of
window defects corresponding to FCE.
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MR CNVIRG S B AR M o, 455 R AR IS, 4
FCE-5 Jay k1 i sl H A i [R5 A Bruch i 7 54 473
AR, FLIKES 5B 40 A 45 403 7T 5 S FCERY CNV
K. BRICZAN, iR OLA FCEF: A RAE k4 I A2
kK CNVAIHGE , FA0ECR N2 BRES IS L (punctate
inner choroidopathy,PIC)[20]O *Eilﬁ‘Rajabian%[mXﬂ“FCE
AYOCTAMTSE, FCER iR AL X el bk 28 M55 52 A 1
N, ELTR 2 6 40 1 A 0 46 155 6 200 i A5 A el 22 B
di o Zha SO [ b SRR R IR L . RPERYC
ARV R AR 22 - 22 S RPRIZ B 73 85 Al REECNV
KRR R Z . MidkCNVE B FCE 516775 R
HSIRIR A A AR I G R

4.2 FCES vt 3% i 14 Bk 4% R A I AR 22

FCEJ& T NEJZ k48 Bl R P, Ik R s &
0 A A 4 . EllabbanZ: ™A HFCEFHH & CSC
R Y K 4 B R B R T IE W NIRAE . 281, Suzuki
SEDIIEL R FCEIF & CSCHFH UL MTT [k 46 B J5 )%
(subfoveal choroidal thickness,SFChT)Exq'ﬂﬁﬂﬂ‘(éﬁﬂ%@
FEICI 255 . I, Wang &N ik 4% 6 5 1 A
REAN & FEFCERMA M CHE R R . W98 h K LFCE
T 863 X Jik 46 = 4 1 A5 2% O CTAZE B Ay W5 €0 1T 37 £
SR K, RIS I X A . FEAJR R 22
FCEMNZ Al WB TN, Ml SRy, #2042
71 Wk 2% FE A PR B it R R PE J2 28 4 2 I 2 0 1 G i [A]
R MICSCHR MW EE A G B IR, Ik 265 156 4 1fi.
HNRRAE S RPERT LA BN . FCES CSCLF-1
55 Ik & R ven 3l 3 A OGS EDocherty%DﬂE/‘JﬁWH&
W, FCEMYZEAY AT LA I il AL A0 3 G il 7L = 1] A
HEAL, HENR 2801 00 N FCEZR A AT gR ML T 1
WO REAH 28 1 R R VAR R FRR S Rz T A, R
it i Y F CE H 119 375 W] 25 () AT B 2 fok 286 J5E eyl o M
A FFSEPEALIER WAA

4.3 FCE5INEHEMEFRAR

FCEJ & BN B A B 75 F7 A K (best vitelliform
macular dystrophy,BVMD) H I PR 8 e HL 0L T 2014
A, IR BRI R S FCEA & — i MR P,
JE A BIFFE R FE X BVMD S8 1KV U5 A BN B
FER AL FIECE M KR IR E . 20184F, Kuma
SR 190 (38R ) BVMD SR HEA TR ST, MO
27 A0 T 872 1A% (spectral-domain optical coherence
tomography,SD-OCT) WA £F 4 fb it HFCERIE G
Z, Hrhefil 4 (8HR) I L FCE, HEIEEE R I mER

ZEAR AN 7HR AT DLAR S SRR I JRE T TR Bt, A 4HR
(FCENL T AL AP AL AE Y IE R J7 o WSS H A
I AR B th T 2B 2 S RPEJE I B PN,
AN —EJEFCELIER, HBVMD 1 Jay BRIk 25 5 111
W2 WLF BN, CEFCERYIE Bt B2 v 2F 2k 1 S A
KAEHEEZEMEN, B E— L RIE.

4.4 FCE5HEEZA1E

MatsubaraZ UHRIE T — 0] S LB IE, 14440
AR E JF AR RY B, SD-OCT W/x
RPEFIBruch i H K7 435, g MR (19 40 J2 40 194 e
AT UL RS AS , H s 9T 55 T LA [ A A 1 2
ik 2% RS AT D S5 %) o8 R AR A o 20 B R TR YT
Jii 4J8 G O CT 7 vt IR ik 265 JE T B A 0 A, ik
286 N 11T g v AR 30D 5 1) Tk 28 IS ISR 32 40 331 R 183 e m
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RZIE W FCE, FCE Ly Gk 1 ik 45 I 5 3 i A
H147 wmA200 pm. HUEATULERBE R E AT iE &
SEBruch JEFRPEZ A5 A, B & RAE k%,
SIEE IR, FEBruchfEFIRPEZ [ )5
M1 B3 o

4.5 FCES&IEERE

Dk 245 R 9 S — i py S B 3 M B Dk 4% R 2
SR R, LR AR R 0 A . Ak S
BEAL, BRI CNVEYL kg B R T K FCEZ LA
PRI 114 18 2 52, 8 BernabeiE 2 (1) i PR 5 191 42
B, HIRRMER T A stE, 2RI e
EEPEIRAE o OCT i k248 JEE 1596 XoF Iz f) v 2 S5 g &4
ARGER DL R b S M Jep kb Dk 28 BB TUTRE L i kb ik 2%
JREAY b BESE, W TS 5% A 0 JIEE A )22 o LIk £
BE B KIBET, HRajabians 7 %f— {5 ik 2%
JIE B e R AT SAE B VT i AR R B, IS kA
B R 2 DX B K, FEFCEMIITIE iz 1)
CNV, FF:Bf R B i . R . R &
TS UL BT SUAE (pitchfork sign) BYJE AR, 13X 2L
B RAE SN B BRUE o SAE B A 757 Ay VK 28 15 -2 e
HRAEFCEMEZIKE N R, ARFHIE.

5 i
FCEM &R MLHI H A 2%, OCTHFY & K mi i
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FCEIIf R M TCRrBR IR YT FBL, ik, A1 2
SVEE A SR B I R R B, S Ry RS $E A —
SE A Bl .

I RSN (LI M N e E RPN
FF 3R B AR

ARSGE AT AHRILZF AT MY (Creative Commons)
FUVFHE =5 P 4% IR & 44 (BY)-AE B M4 F (N C) -
A% || 28 (ND) (CC BY-NC-ND) 7 X35, Bl Ao iff
BT A R R RN SCEHITER . AT R
E3T SN 47 SN I 1 51 PO (DS N L2 /A I it |1
FEXSE R B TP AR BB AR B 4 . AR TAE R M
H . A HATHEEEME. TEIEE VI https://

creativecommons.org/licenses/by-nc-nd/4.0/,
S 30k

1. Klien BA. The pathogenesis of some atypical colobomas of the
choroid[J]. Am J Ophthalmol, 1959, 48(5): 597-607.

2. Pur DR, Pereira AJ, Choudhry N. Diagnostic and therapeutic
challenges[J]. Retina, 2006, 26(9): 1072-1076.

3. Margolis R. The expanded spectrum of focal choroidal excavation[]].
Arch Ophthalmol, 2011, 129(10): 1320.

4. Kumano Y, Nagai H, Enaida H, et al. Symptomatic and morphological
differences between choroidal excavations[J]. Optom Vis Sci, 2013,
90(4): e110-e118.

5. Hashimoto Y, Saito W, Noda K, et al. Acquired focal choroidal
excavation associated with multiple evanescent white dot syndrome:
observations at onset and a pathogenic hypothesis[J]. BMC
Ophthalmol, 2014, 14: 135.

6. Galvin JC, Fung AT. Focal choroidal excavation and choroidal
neovascularization: the chicken and the egg[J]. Clin Exp Ophthalmol,
2020, 48(6): 839-840.

7. Sato T, Yasukawa T, Hayashi K. Focal choroidal excavation disappearing
after successful treatment of type 2 choroidal neovascularization with
intravitreal aflibercept[J]. Am J Ophthalmol Case Rep, 2021, 22:
101078.

8. Ellabban AA, Tsujikawa A, Ooto S, et al. Focal choroidal excavation in
eyes with central serous chorioretinopathy/[ J]. Am J Ophthalmol, 2013,
156(4): 673-683.¢1.

10.

11.

12.

13.

14.

1S.

16.

17.

18.

19.

20.

21.

22.

Matsubara H, Uchiyama E, Suzuki K, et al. A case of focal choroidal
excavation development associated with multiple evanescent white dot
syndrome[J]. Case Rep Ophthalmol, 2018, 9(2): 388-394.

Shinojima A, Kawamura A, Mori R, et al. Morphologic features of focal
choroidal excavation on spectral domain optical coherence tomography
with simultaneous angiography[ J]. Retina, 2014, 34(7): 1407-1414.
TR, FROR, JE M, 45 R BRME R RE M R 39 51 1 it R FOCT
FRAE )], B PRIR B4R, 2017, 17(5): 912-916.

Wang Z, Wang YL, Zhou YM, et al. Clinical characteristics and OCT
findings of focal choroidal excavation in 39 cases[]J]. Int Eye Sci, 2017,
17(5): 912-916.

Capellan P, Gonzalez LA, Abdallah Mahrous M, et al. Primary and
secondary focal choroidal excavation morphologic phenotypes,
associated ocular disorders and prognostic implications[J]. Br J
Ophthalmol, 2023, 107(3): 373-379.

Chen ZY, Shao L, Wei WB. Morphological changes of focal choroidal
excavation[J]. Graefes Arch Clin Exp Ophthalmol, 2019, 257(10):
2111-2117.

Chen YC, Chou YB, Lin CK, et al. Characterization and functional
correlation of multiple imaging modalities with focal choroidal
excavation[ J]. J Chin Med Assoc, 2018, 81(5): 487-495.

Park KA, Oh SY. The absence of focal choroidal excavation in children
and adolescents without retinal or choroidal disorders or ocular
trauma[ J]. Eye (Lond), 2015, 29(6): 841-842.

Olguin-Manriquez F, Enriquez AB, Crim N, et al. Multimodal imaging
in choroidal osteomal[ J]. Int ] Retina Vitreous, 2018, 4: 30.

Gan, JiY, Zuo C, et al. Correlation between focal choroidal excavation
and underlying retinochoroidal disease: a pathological hypothesis from
clinical observation[ J]. Retina, 2022, 42(2): 348-356.

WY, L RS IR A I A R e P e (7). MR it
Ji, 2017, 37(3): 285-288.

Luo D, Jin M. Research advances in inhibitors for choroid
neovascularization[ J]. Recent Adv Ophthalmol, 2017, 37(3): 285-288.
Tang WY, Zhang T, Shu QM, et al. Focal choroidal excavation
complicated with choroidal neovascularization in young and middle
aged patients[ J]. Int ] Ophthalmol, 2019, 12(6): 980-984.

Zhu RL, Gu XP, Zhang YD, et al. Focal choroidal excavation
complicated with choroidal neovascularization: a case report and
review of the literature[ J]. Int J Ophthalmol, 2022, 15(10): 1717-1719.
Rajabian F, Arrigo A, Jampol LM, et al. Optical coherence tomography
angiography features of focal choroidal excavation and the choroidal
stroma variations with occurrence of excavation[J]. Retina, 2020,
40(12):2319-2324.

Mahendrakar P, Bhende M, Menon R. Development of focal choroidal



JRIBRVEDKEABEMIBE IR R B S BE IR XU T, 4F

517

23.

24.

2S.

26.

27.

28.

excavation in a case of idiopathic choroidal neovascular membrane[J].
RETINAL Cases Brief Rep, 2022.

Suzuki M, Gomi F, Hara C, et al. Characteristics of central serous
chorioretinopathy complicated by focal choroidal excavation[]].
Retina, 2014, 34(6): 1216-1222.

Wang S, Zhao P. Another form of focal choroidal excavation based on
multimodality imaging[ J]. Optom Vis Sci, 2016, 93(10): 1296-1303.
Luk FOJ, Fok ACT, Lee A, et al. Focal choroidal excavation in patients
with central serous chorioretinopathy[ J]. Eye (Lond), 2015, 29(4):
453-459.

AR, TN, B AR, S JR BRI 1R SRR AR
FRUEWLEE KA AR I SRR A FE G K 3R 40 # (). R AR IR A 5,
2019, 35(4): 342-347.

Ye ZK, Yin XF, Luo SK, et al. Multimodal imaging characteristics
of focal choroidal excavation and risk factors analysis of its
complications| J]. Chin J Ocular Fundus Dis, 2019, 35(4): 342-347.
Docherty G, Sidigi A, Martens R, et al. Conversion of focal choroidal
excavation with the onset of central serous chorioretinopathy: report
of 2 cases and review of the literature[ J]. Retin Cases Brief Rep, 2021,
15(4): 376-385.

Parodi MB, Zucchiatti I, Fasce F, et al. Bilateral choroidal excavation in

29.

30.

31.

32.

33.

best vitelliform macular dystrophy[ J]. Ophthalmic Surg Lasers Imaging
Retina, 2014, 45 Online: e8-¢10.

Liu J, Zhang Y, Xuan Y, et al. Novel BEST1 mutations and special
clinical features of best vitelliform macular dystrophy[ J]. Ophthalmic
Res, 2016, 56(4): 178-185.

Kumar V, Chatra K. Fibrotic pillar leads to focal choroidal excavation
in Best vitelliform dystrophy[J]. Graefes Arch Clin Exp Ophthalmol,
2018,256(11): 2083-2087.

Bessho H, Imai H, Azumi A. The histopathological finding of the
surgically extracted atypical dome-shaped choroidal osteoma[ J]. Case
Rep Ophthalmol Med, 2017, 2017: 2874823.

Bernabei F, Pellegrini M, Schiavi C, et al. Choroidal osteoma associated
with focal choroidal excavation[J]. J Fr Ophtalmol, 2021, 44(7): 110S-
1107.

Rajabian F, Arrigo A, Grazioli A, et al. Focal choroidal excavation and
pitchfork sign in choroidal neovascularisation associated with choroidal

osteoma|[ J]. Eur J Ophthalmol, 2021, 31(2): NP67-NP70.

(BERZE: K#F; RERE: FHi



