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[ Abstract] Objective To evaluate the sensitivity and specificity of spectral domain optical coherence
tomography ( SD-OCT ) for the differentiation of PCV from wet age-related macular degeneration ( wAMD ).
Methods A cross-sectional study was conducted from Jun 2014 to Apr 2016 at Peking Union Medical College
Hospital. The case series included 132 eyes of 126 patients with clinical diagnosis of PCV or wAMD. Eyes with three
or more of the following SD-OCT findings were diagnosed with PCV ;double layer sign, pigment epithelium detachment
(PED) ,a sharp PED peak,a PED notch and a hyporeflective lumen representing polypoidal lesion. The sensitivity
and specificity of the OCT-based diagnosis was estimated. Levels of agreement were determined by k analyses.
Results One hundred and twenty-six patients (132 eyes) with PCV or wAMD were enrolled in the study. In PCV
patients , PED notch,a hyporeflective lumen representing polypoidal lesion, PED peak,double layer sign and PED were
38,35,48,40 and 46, accounting for 67.9% ,62.5% ,85.7% ,71. 4% and 82. 1% , respectively. In wAMD patients,
PED notch,a hyporeflective lumen representing polypoidal lesion,PED peak,double layer sign and PED were 12,3,
11,8 and 26, accounting for 14. 5% ,10. 5% ,34.2% ,15. 8% and 3. 9% ,respectively ,which were all lower than PCV
with statistically significant differences (all at P<0.001). SD-OCT detected PCV in 49 of 56 eyes and 10 PCV
patients were misdiagnosed as wAMD. The sensitivity and specificity of SD-OCT for the differentiation of PCV from

wAMD were 87.5% and 86. 8% , respectively. The consistence between SD-OCT and imdocyanine green angiography
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(ICGA) was moderate (k=0.738,P<0.001). Conclusions

SD-OCT exhibits high sensitivity and specificity in

PCV diagnosis. The presence of DLS,PED ,a sharp PED peak,a PED notch,and a hyporeflective lumen representing

polypoidal lesion is suggested to be a new diagnostic strategy for PCV.
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VBT 0T, 2% i Spectralis HRA + OCT i 7% ( f& [
Heidelberg 23 ® ) % & # #E 17 22 06 R IR S 1 4 & %2
(fundus fluorescein angiography, FFA) [ ICGA [ SD-OCT
Fafs o A< BF 58 ek B SD-OCT 2 W 5 g, 38 fn 5
ICGA E BVN [X 00 137 9 BUZAE ' 2 I PCV #Y
Wiz — MR SD-OCT 2 Wi s mg A LR 5 Wirp 2
AR 3 I (1) AR (0 R BB BB (pigment
epithelium detachment, PED ) 2R1& ; (2) XUZ1E; (3) PED;
(4)PED Y13kt 5 (5) 4QF B A A AR Sz B Jis , I v B —
Z k& PED A&, 2 &4 0057 b 58 # H)i% SD-OCT [
B A BN R 2 AT DR E | BB RE AR RO B
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1.3 Sitseirik

KM SPSS 22.0 GE il #8751t 0 M. PCV 4
H wAMD 2 583545 1 LU BOR I ST AR AS ¢« R 56, PR 5]
OCT FHAE & W e R R OT A 5. 35 4k T SD-OCT
LRI W PCV Y SR 5 5 | BH P S50 1 | B
T I AE AN 298 35 %, SD-OCT 2 W 5 W& 5 4 A o ok
17 —B PG % (Kappa #2355 ) o Kappa {H % 3 : 0. 00 ~
0.20 Jyfe = —Ft,0.21~0. 40 H— r—F 0. 41 ~
0. 60 B —F 0. 61~0. 80 Jy fi & — 3, >0. 80
L 2 F2 O s U R R R
K] McNemar #5565, P<0. 05 25 22 A G it 5 L
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2.1 HBE R

9N 126 5] 132 HR v, 2o PCV B3 54 f
56 IR, 12 Wy wAMD 35 72 fi] 76 HR, o, SR
PCV 3 2 ] , SR wAMD 3 4 {5, PCV EH 5
34 5], 4z 20 6] , F-I4E S (62. 48+8.53) % . wAMD fh
Hrh, 5 48 o, £ 24 B, OF- B4R R (66.24+9.85) X,
2 N B MMM R R, 22 R et X
(¥ P>0.05),
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PED ZRI& XUZME A1 PED fy #HR %05 7l o~ 38 .35 .48,

40 F1 46; wAMD 3 PED V) alk X2 S A9 IR S

JiE \PED 22 XUZIEF1 PED /9 BB E0 4901 8 12,3,
11 8 f126(F% 1),
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PCV BE T AREE RN H (B 1) (PED 4]
(& 2) \PED 4R ([ 2 & 3) UZME (K 1K 3) |
PED (& 2, & 3) 9 Lk #1435 2 62.5% ., 67.9% .
85.7% 71. 4% f182. 1% , wAMD ¥ PED 421 XL
JZAE \PED (PED ]38 AR 3 2 A 14K 5 5 1 L 481 43 )
H 14.5% . 10.5% . 34.2% . 15.8% Fl 3.9% . % 4
SD-OCT $#1ELE PCV 5 [ 35 8 35 & T wAMD, 22 5%
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XN, AL PED (=), A 2 AR B, 5 ICCGA | B W8
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Figure 1 Imaging findings of typical PCV patient No. 1 A:.FFA

image B:ICGA image showed the polypoidal lessions and branching
vascular network  C: SD-OCT showed double layer sign with abnormal
branching vascular network ( arrow ) D: SD-OCT showed pigment
epithelial detachment ( triangle ), with two low reflection cavities

corresponding to polypoidal lessins in ICGA

2 fl2AF PCV EEFMK A:FFA KL B.ICCGA KGR ™I
FUOLRM C:SD-OCT FIR 5 A BEZRALXS B, 7T WL PED 2R, 3%
B BE USSR B RPE R B9 7 5 R 418 (R 5) #1 PED SR BN #
—B 2 &M RPE L & R BER (—ff1) , PED QI3 % 15 1ICGA
BAXE D:SD-OCT % 55 B BEZAbX iz, o] W PED Y3k (
%), 15 ICGA [ & Hh S 1A {3z B it

Figure 2 Imaging findings of typical PCV patient No.2 A:FFA image
B:ICGA showed the polypoidal lesions C:SD-OCT showed a peaked
pigment epithelial detachment ( asterisk ) and a larger pigment epithelial
detachment ( triangle ) D: SD-OCT showed a pigment epithelial
detachment notch (arrow) corresponding to polypoidal lessins in ICGA

B3 #3458 PCVEEHK AFFAER BACCAEG L
B C:SD-OCT Elf%  Wox#ikyEF  D:SD-OCT Efg 5 CXf
BL, AW PED(=f) , RN — ) RPE 5 @R BER , PED R0 (2
5) RN BEW BRI A RPE Bk , 5 ICCA & b 8 A7 8 XA, L
FORUZAE (i3 ) , 5 1CGA |55 4% 32 i 4% W X i
Figure 3 Imaging findings of typical PCV patient No.3 A:FFA image
B:ICGA image showed the polypoidal lesions C:SD-OCT showed lesions
D:SD-OCT showed large pigment epithelial detachment (triangle) ,peaked
pigment epithelial detachment (asterisk) and double layer sign (arrow)
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%1 PCV 71 wAMD FE R B SD-OCT 454E 3t Lk
Table 1 Comparions of SD-OCT characteristics
between PCV and wAMD eyes

SD-OCT ##1iF PCV(n=56) wAMD (n=76) P {4
PED 4R 48(85.7%) 11(14.5%) P<0. 001
XUZAE 40(71.4%) 8(10.5%) P<0.001
PED 46(82.1%) 26(34.2%) P<0. 001
PED Y3k 38(67.9%) 12(15.8%) P<0. 001
IR 52 55 B 35(62.5%) 3( 3.9%) P<0.001
3 R R LA B HRAE 49(87.5%) 10(13.2%)

B O IR POV ARSI I 25 6 7 s wAMD « 35tk 45 1% A 5%
P BE AR 4 5 SD-OCT - A5G AH 1 W 25 4748 5 PED < B 100 Ji2 €5 3% 1 B it 5
Note: (X* test) PGV ; polypoidal choroidal vasculopathy ; wAMD ; wet age-
related macular degeneration; SD-OCT; spectral domain optical coherence

tomography ; PED ; pigment epithelium detachment

FIH AT P B 2 B2 B SR w24 SD-OCT FEAE
A2 3 Fha DL b, BE AT 2 S PCV, & T SD-OCT
ICGA 12 PCV (ME AL a3k 2 it . Al SD-OCT 2
W AERGIZ A PCV i 56 BR IR b IEH2 W T Ho
) 49 B, 7E7i2 wAMDT76 R AR 10 HRIRIZ K PCV,,

#& 2 SD-OCT #1 ICGA £ iff PCV 3ftb1E R
Table 2 Comparisions of PCV diagnosis between
SD-OCT and ICGA

ICGA
SD-0CT

[{EE B Mt
[H 14 49 10 59
¥ 7 66 73
Bt 56 76 132

4 : SD-OCT : A OG AR T 1 J2 451 4 ; TCGA .« 13| Wi 35 4 1fi 4 385 5% ; PCV .
2R AR ok 246 BB i 7579 A

Note: SD-OCT: spectral domain optical coherence tomography; ICGA :
indocyanine green angiography; PCYV : polypoidal choroidal vasculopathy

5 & hriE ICGA g, 3 F SD-OCT 2 I PCV 1
Bl 87.5% , 5 S M N 86. 8%, FH M T (E K
83. 1% , B ¥ 7l I {8 Ay 90. 4% , 24 % 48 ¥ty 0. 743,
SD-OCT 2 Wi s W% 5 1CGA 2 WUk e Sk 25 5% 6
Giit L (P =0.629), — B K 5 Kappa {6 K
0.738, 4 & —H 1 (P<0.001) (£ 3),

%3 SD-OCT 48 PCV WS B A 4 Rt

Table 3 Sensitivity and specificity of SD-OCT
in the diagnosis of PCV

HUSPE  FRSRYE PHPEBONE BIPEBIE 28 4R

SD-OCT £l 87.5%  86.8% 83.1% 90. 4% 0.743

1E : SD-OCT : 54 ' AH T 187 JZ 43 41l s PCV 2 2 PR AR Jok 46 J5E 1fn 8 s A2
Note: SD-OCT: spectral domain optical coherence tomography; PCV:
polypoidal choroidal vasculopathy

3 itig

PCV 2 LA I AR 20 595 kb L FF S 52 i B 1 RO
P ML PE PED 4% 4E , ICGA | /R B4 a2 4> i
PG R AR B P KL, PE B A DR 26 I S 40 S il
BT PCV Rl wAMD 723697 2 RE b B R [, A Ak %
# PCV fl wAMD JE % 4%, ICGA E Wi PCV 14
Pl H i TR A 0 A B PE, DL R AN A AR X, R
AR I A KUBS: A ) 1 R St 1 s A I R
MR BR M T SD-OCT REA 7 0 0 5 41 2 K5 41
EE (I e IS P TS S WA 7 1 R v
AEfs SD-OCT fE N B2 M PCV 19 T H X R & &/
#21o AWEE TR SD-OCT K- 48 R¢1E 2 W PCV, 12
Wit 56 I PCV AR i 49 B B 7 B wAMD FR R %
2k PCV, 3T SD-OCT i2 Wi PCV Ay A8 Fn 4 57
PRIk 87. 5% F1 86. 8% , 5 4 s o FL %k RN 4 S ME AR
b, ZRH Gt E XL, RAEetrEREAG®KE N —
k.

BEAE 58 0 , PED 204 1 Py 9 I B 5 i AR mf
AEALE ICGA BB A" . PED Y1 il fig 5
ok 46 BB A 1M A 6, LR 57% POV IR rh W 42
#| PED V5" . W5 & B, SUZAE S ICGA 1) BVN
B AR g, RATWEE S T PED g
XZAE PED YJ 3k \PED X3R5 P A9 AR 52 559 s i 26 4F
fEAE PCV R v 430 5 85.7% . 71.4% ., 67.9% .
82. 1% fll 62.5% ,i% %L OCT FFAEIEAE PCV 454 ,{H )&
PCV & DFRAE &7 b5 wAMD & FlCRRAE & 1L 22 57 A
Geitafag S, IF & X B 22 5 W AFFE, ff SD-OCT 2 I
PCV &l al g, ASHFFEAE 10 IR wAMD iR ff L83 &
A>3 L, PR B8 AR BIF 5T R SR K, Al 2 I
PCV, 1AL 7 ] PCV BRI AWML S 3 Fh e DL B 1Y
OCT R B, L5 &AW 58 PCV 12 B (4 A5 o, LR R
i e OCT FRAFE If9F PCV M F FF A, N S 8 A
WFIE B SRS 7 A R 2 SR 12

de Salvo 2% i FLBF 5% SD-OCT 2 W7 PCV , Hi2
Fmg 2 /0 2 PED ZRIE PED PED YJik Q3R B A1)
TR 3 g OCT HRAE (4 3 30, F 5 25 A% b 7 S50 P A
Sy R 94. 6% F1 92.9% . SR, de Salvo 25"
W R 208 T XUREIX — 5 BVN 5 2 AH OC 1Y Hy
fiE, PR A IS R 3 1 SUZAE X —FRAE, SR 5 1Y)
W RIS S LA 5 T SD-OCT H#AiE 2 /b i /& Horp 3 3
BFRPAT 2 W PCV X 5 WURFIE AL HG PED 204 OBUZAE |
PED 13 . PED AX 3% B A B9 AKX K 43 . 7] de Salvo
S5 BRIE ST AR L, AS BT S PR R R S 0 A



R AR ST IR B Ze Ak 2020 4R

=1 A% 38 %% 1] Chin J Exp Ophthalmol, January 2020, Vol. 38, No. 1 .59 .

AIRE SR A AN - (1) 12 W7 SR & AN [R], A B 5 v 4 i 1 3L
JRAE; (2)FEAS 1 25 5, AWF5E h i i2 4 PCV 5§
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JETE ICGA KA 4 FF 8 A iy X ol 25 %o ot 5 7)ok 4 i 3
W R Z 45 .
FlEmge AT b AT M 44 7 R A7 1 £F o ) 35 mh %

S % Uk

[1] Yannuzzi LA, Sorenson J, Spaide RF, et al. Idiopathic polypoidal
choroidal vasculopathy (IPCV)[J]. Retina,1990,10(1) : 1-

[2] Imamura Y, Engelbert M, lida T, et al. Polypoidal choroidal
vasculopathy; a review[ J]. Surv Ophthalmol,2010,55(6) : 501-515.
DOI:10. 1016/j. survophthal. 2010. 03. 004.

[3] Uyama M,Wada M, Nagai Y,et al. Polypoidal choroidal vasculopathy:
natural history[ J]. Am J Ophthalmol,2002,133(5) : 639-648.

[4] Ozawa S, Ishikawa K, Ito Y, et al. Differences in macular morphology
between polypoidal choroidal vasculopathy and exudative age-related
macular degeneration detected by optical coherence tomography [ J].
Retina,2009,29(6) : 793-802. DOI10. 1097/1AE. 0b013e3181a3h7d9.

[5] Koh A,Lai T, Takahashi K, et al. Efficacy and safety of Ranibizumab
with or without verteporfin photodynamic therapy for polypoidal
choroidal vasculopathy: a randomized clinical trial [ J ]. JAMA
Ophthalmol, 2017, 135 ( 11) 1206 - 1213. DOI. 10. 1001/
jamaophthalmol. 2017. 4030.

[6] Lafaut BA,Leys AM,Snyers B, et al. Polypoidal choroidal vasculopathy
in Caucasians[ J]. Graefe’s Arch Clin Exp Ophthalmol,2000,238(9) :
752-1759.

[7] Koh AH,Chen LJ, Chen SJ, et al. Polypoidal choroidal vasculopathy:

evidence-based guidelines for clinical diagnosis and treatment [ J ].

Retina,2013,33(4) : 686—716. DOI; 10. 1097/TAE. 0b013e3182852446.

[8] de Salvo G, Vaz-Pereira S,Keane PA et al. Sensitivity and specificity of
spectral-domain optical coherence tomography in detecting idiopathic
polypoidal choroidal vasculopathy[ J]. Am J Ophthalmol ,2014,158(6) :
1228-1238. DOI:10. 1016/j. ajo. 2014. 08. 025.

[9] Chang YS,Kim JH,Kim JW et al. Optical coherence tomography-based
diagnosis of polypoidal choroidal vasculopathy in Korean patients[ J].
Korean J Ophthalmol, 2016,30 (3) : 198 = 205. DOI: 10. 3341/kjo.
2016.30. 3. 198.

[10]Liu R,Li J,Li Z, et al. Distinguishing polypoidal choroidal vasculopathy
from typical neovascular age-ralared macular degeneration based on
spectral domain optical coherence tomography[ J ]. Retina,2016,36(4) :
778-786. DOI:10. 1097/TAE. 0000000000000794.

[ 1] rpe e 2 o IR R 2 0 2 MR JFC g 2 2. o 1] 5 4 8 B8 A i R 12
WA I7 AR [ T]. AR HR IR 24 75 ,2013,29(4) : 343-355. DOI: 10.
3760/cma. j. issn. 1005-1015.2013. 04. 002.

Department of Ophthalmology, Chinese Academy of Ophthalmology

Clinical pathway of age-related macular degeneration in China[ J]. Chin
J Ocul Fund Dis,2013,29(4) :343-355. DOI. 10. 3760/ cma. j. issn.
1005-1015. 2013. 04. 002.

[ 12]Japanese Study Group of Polypoidal Choroidal Vasculopathy. Criteria for
diagnosis of polypoidal choroidal vasculopathy [ J]. Nippon Ganka
Gakkai Zasshi,2005,109(7) :417-427.

[ 13]Sato T,Kishi S, Watanabe G, et al. Tomographic features of branching
vascular networks in polypoidal choroidal vasculopathy [ J]. Retina,
2007,27(5) : 589-594. DOI; 10. 1097/01. iae. 0000249386. 63482.
05.

[14]Abe S, Yamamoto T, Haneda S, et al. Three-dimensional features of
polypoidal choroidal vasculopathy observed by spectral-domain OCT
[J]. Ophthalmic Surg Lasers Imaging,2010: 1-6.

[ 15]Saito M, lida T, Nagayama D. Cross-sectional and en face optical
coherence tomographic features of polypoidal choroidal vasculopathy
[J]. Retina, 2008, 28 (3) : 459 - 464. DOI. 10. 3928/15428877-
20100215-76.

[16]Sato T, lida T, Hagimura N, et al. Correlation of optical coherence
tomography with angiography in retinal pigment epithelial detachment
associated with age-related macular degeneration [ J]. Retina, 2004,
24(6) :910-914.

[ 17]lijima H,Tida T,Imai M ,et al. Optical coherence tomography of orange-
red subretinal lesions in eyes with idiopathic polypoidal choroidal
vasculopathy[ J]. Am J Ophthalmol,2000,129(1) :21-26.

[ 18] Tsujikawa A ,Sasahara M,Otani A, et al. Pigment epithelial detachment
in polypoidal choroidal vasculopathy [ J]. Am J Ophthalmol, 2007,
143(1) : 102-111. DOI. 10. 1016/j. ajo. 2006. 08. 025.

[19] Yang LH, Jonas JB,Wei WB. Optical coherence tomographic enhanced
depth imaging of polypoidal choroidal vasculopathy[ J]. Retina, 2013,
33(8) :1584-1589. DOI:10. 1097/1IAE. 0b013e318285¢cbh3.

(ke B 19 :2018-05-09 & [8] H 1 :2019-09-11)
(A A W)

ITEERX
IR H R B B £ R A Fe ) 25 A PR ) e T
FEE (MZEREEHE) FAEEHE R A REAT i 4 51
W N (BB RN IR ) L A AR A R AR e i 4 51
TR R OCTA+X  FZALE ST oo T 47 T
RIIT (OREEAR G ) S ARBRES RN A TRAE - I 0T
AR HIRE P E A S B4 R
PRSP SRR E FPREF AR EA - FIEN
MEE b EHRMHERB) AXMNH(CPE) AR - =
BB RAEZ R A A TR E] e K





