196

“’ & 4T Lighthouse Scholar
) B X
= umnne Bt ¥ R

SUNYAT

‘B M: journalgzzoc. com

doi: 10.12419/24110306
View this article at: https://dx.doi.org/10.12419/24110306

B PR Bk B I 5 2 0 s PR FE A S LA
A R, E TR
(P2 IR By, IR A A E Rt E, ARBIRBI R A R SR %, M 510060)

NERR
1. XEEI
BRIk 45 BRI 4595 22 (polypoidal choroidal vasculopathy, PCV) FRALAYZIK . FRRHEE AR TR PCV gkt T Bruch
JEEPY, HSERR_E PCV At HEAf LA, TR ZE 7 (retinal pigment epithelium, RPE) FEJIHE T .
. BVN AR : FURIRSRA B R, BVN IR T Ik ISIRK, Bk Brach BE5, AR hi e BAN M
AT BURKAS TR A . DRSS Y PCV AT RE R K SRIE I
A5 PN 2 A R PR (vascular endothelial growth factor, VEGF) 1 PCV ikt A FE3K . VEGE A MAS 1 AMD )& 80
B, —EF5% R0 PCV ikl o VEGE ik Tt 5, #2278 PCV AT BB 8 AR Il A A I8 AH SS PE B B AR M 11 (age-related macular
degeneration, AMD) ELAHIRIR A RPL, (P A B & B PCV ikl i i VEGE ik MBAYE, /R pCv IIBLEI AT REARSE 4
KT VEGF.
2. BMER
o AR RW, bR TAGBEES BIEIR AL SN, PCV AT RES AR BKAREMLRIAR S, T HAE W AT S A L.
o SZAAXINL, PCV HNEAFERA E M, BRA ST MAETE AMD MIAIREL, dA AR KA AR .
3. BNEHE
. FEEIRERIBIRE RS, ARA BEPISE 2 T O AIRERERA . IRA B EA PR A B THE7R PCV B ZwtLE], Jf
RE PCV 5 HAI KA P Z A ) N TERK 3R

HE E] LR Ik 45 B L3596 22 (polypoidal choroidal vasculopathy, PCV) & H FE A Az ML A5 M A5 8 AH 5 P 2 kAR
My (age-related macular degeneration, AMD)EEEE@O PCV-5 B A L B AMDTE A TR % . IRIR
R BARFRHEA A SRR T AP —E 22 50 . ILARMPITERI, B 1142 5 i B e 9k sh L )
4b, PCVARES NEIENKES BEHLHIARSC, 5 BRI AFF 5 0L . TR AR B =R 2 A B TR
PCVIRAIRHLE], JHREPCV S HABKES SN Z (B N TERR R o i TPCVIRFHIRBRARA RS, A
B A, HASRZ AATE—E 25 57 . CF M B o G R BRI ST 45 28, P45 &
DiIAERENAMORFIE, B4 T R TFPCVIE T E R 2R . IR K M4 P9 2 A4 K IR F- (vascular endothelial
growth factor, VEGF)X%ltﬂ(qZ%%DZ (A5, A T PCVAYIE ARG RN IR . 26—, PCVIRALAY)Z IR,
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[ N OCTﬁfgﬁﬁﬂ?PCVﬁﬁﬂﬁ?ﬁbMH%@%LH{(retinal pigment epithelium, RPE)'%BruchHﬁE‘J =85 i)
), JE TIRLKES O AR A A RR R AL . R4 SR F TS A I PC VIR AL T Bruch i, (HSZRR |
PCVH AT MER AL FRPEFEEIE T . 55—, 5943 IM%E M (branching vascular networks, BVN) (I .
JFRIRARA B B3 T 2 ], BVNGER IR T2 ISk, HLZh ke Brach B, 74 Jhy 0 RE B 40 1 457
BB PR BB A 5 . DB I PCVIT RE R SKIE L, JFAFAEIRER IR IR Bt o 265 =,
VEGFTEPCVA AL 234 . VEGFZHTE I HEAMD ) CHESUR N 1, — L5 R PCVATAL HVEGE
FibThm, $RPCVATRE S B A EAMD HA MBI Ko L], (HAA 58 K PC VIR kL B VEGE
IR, PERPCVRYLE] T BEAS 78 24K T'VEGE., 28 I, PCVARIFRE AT Z 24, BEA S50
A A PEAMDARU RN, WA LRI B RFIE . BEE IRIKIEIE RS, AR R E LS
SEAYHRERERAS, Ak PARERPCVIR A L 2 Ak 345, 31 S HLle RIS WoRR T 7 S A S 0 SR
B PRRRIDKER A A 5 I R s BEMRE s LRI &
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Research status of clinicopathologic studies of

polypoidal choroidal vasculopathy

LI Miaoling, WEN Feng

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key Laboratory of

Abstract

Ophthalmology and Visual Science, Guangzhou 510060, China)

Polypoidal choroidal vasculopathy (PCV) is the main subtype of neovascular age-related macular degeneration (AMD)
in China. PCV differs from typical neovascular AMD in terms of epidemiology, clinical presentation, imaging features,
and natural disease course. Recent studies suggest that, in addition to the traditional drusen-driven mechanism, PCV
may also be associated with pachychoroid mechanism, which is particularly more common in Asian populations. In-
depth pathological research will help uncover the pathogenesis of PCV and explore the intrinsic connections between
PCV and other choroidal diseases. Due to the rarity of eye specimens from PCV patients, there is limited pathological
research, and results can vary. Herein, this article summarize the controversial issues regarding the location level, origin,
and the vascular endothelial growth factor (VEGF) expression of PCV lesions by introducing our latest clinicopathologic
study on PCV and combining with previous studies in China and worldwide. First, the layer of PCV lesions. Clinically,
OCT imaging shows that PCV lesions are located between the retinal pigment epithelium (RPE) and the hyperreflective
line of Bruch membrane, making them a special subtype of type I choroidal neovascularization. Some pathological
studies suggest that PCV lesions are located within Bruch membrane, but in fact, PCV lesions are more accurately located
beneath the RPE basement membrane. Second, the origin of the branching vascular networks (BVN). Pathological
analysis of postmortem eye specimens indicates that BVN originates from choroidal arteries, and after passing through
Bruch membrane, they transform into thin-walled capillaries, forming type I choroidal neovascularization. A few studies
suggest that PCV may result from dilation of choroidal vein, accompanied with vein stasis. Third, VEGF expression in
PCV lesions. VEGF is a key pathogenic factor in neovascular AMD. Some studies show increased VEGF expression
in PCV lesions, suggesting that PCV may share a similar pathogenic mechanism with neovascular AMD. However,
other studies have found negative VEGF expression in PCV lesions, indicating that the mechanism of PCV may not be
entirely dependent on VEGF. In conclusion, the pathological features of PCV are complex, showing both similarities to

neovascular AMD and characteristics of pachychoroid. With the increasing awareness of eye donation, more valuable
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eye specimens are expected to be obtained in the future, providing support for further exploration of the pathogenesis of
PCV and offering more effective strategies for its clinical diagnosis and treatment.
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AR A DGR P AR VE (age-related macular degeneration,
AMD) 2 RRA I EZEN, B3] 2040 4K
L7ACN, AR 1.1 AN BRI B
Ji7% (polypoidal choroidal vasculopathy, PCV)# 1A A f&#t
A A AMD #—MREFRIERL. PCV AL YA
MAEPE AMD FERATHE | I RIS IE LK
SRIRREIT HAFAE—E 22 5% . PCVAREUN AHERIE Herh
AR R AR, LA R A A L SR AR L A P EAMD
SARRRAREA . PCVIEE AR B2 5y LB BT
i, ROV MR, e
S T SIS AR . FEMRJECAS: £ T B 25 & AR
WU TR ZESY . BEAYJE, BORIEE GBI R
AMDHIFRER)FEPCVIEE A KHE L, i PCVIEH
R PR ORI I 2% T PO FE A2 i o - A S0
FERRH, BR T B EESR S LTI Sh, PCVHLATRE
NEJE BRI AL S 1R, Jo B AE A
WOLo P, POV R THLEIKES IS & . L&
JRES R — AR B, S B ks B 4
AR, HE AR AU Halle ZEF KR 79K L K
24 BT V0 o VR DA IR BE RS IN®) . BB X PCV
BIFFEAWIRA , B2 At — PR R A B T8 7R
HRmAL, IFRFREPCVS HoA Ik 4 IR Y N EHK
Fo SR, HTPCVRIRIRBRM B EE, HATCT
PCVIRR BT, I HASE Z ez —EetEry 25
Wo ASCE TR ZE # I 7E 1 CurciobFFE AT AT 3 &
R TPCVIRRIRILF IR SRS, 55 EH 13
MR, RS R LA REIGE IIPC VIR L]

1 PCVIRKETERIER
K. iEERKEIR?

RPET. Bruchf®

IR I, FATAT AR FHOCTMER S, PCVRLLAL
T RPE 5 Bruchfi5 1Y % 5 SR 2 2 ], 2 1 fok 46 5
FE A AR A 4 SR, AE— SR A A 5T
T PCVEIgEIR A BruchllE N (intra-Bruch membrane) A
AR G R, AR IRIR A Bruch i1 41°% 4y
JZ5E AN

BruchfEAEZH 1% b al Jp N3RS |2 . e o3 B

RIGHEAT) o, Al ER R 32 I Bruch (I RZ |
BN AE)ZE . AMRIE)Z), I R TR S BT A 1A TR
PRI R ZE | 7 (vetinal pigment epithelium, RPE)JE/E A
T EARK MRS R, kX 5r3)2
Bruch AT /> FEJEC K (RPE RS RSB AR IM AT ), PRtk
FELRPE HE I 50 ik 265 15 =6 248 1M 4 B B U A Bruch i
(ISIZEE R, FEHEWTPCVIR LA F Brach /BN, T
PR ARPEFEJEAE T, Gass(RBF % 50) FlSarks (AR
AR S, K Bruch e ML 3245
FOLE RN, TMASZESIZE, W] DL b b 3L AMID (1) 21
FIY, 3R LIBA R R I A P Bruch i, 5 3k
PR REE I I/ RE Y e s D BB B 70 F . S RI DI RE |
A, BeAh, 32 Bruch AT B TR AR T
RPEJEJFE [ Y F JEC 1T (basal laminar deposit, BLamD)
A BESMIL, BLamD AJ S B AMD F 77 £ A1 ™ H A 2
(BB RS BEHCR A9 BLamD 7 4F A KR o
WARE W, {H AMD 1/ BLamD J2HELEH . BIEM .
K, CTPCVIAERIZR, BHERAIBE, A0 TR
ARURPEFEEAE, HIBLamD T

2 RESZMEMEEIER: SRk, ER2FREK?

FEBVNEIRAIIIF [, Se R iy PRI F AR bp A
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AT R, WIS 448 1, BVNAZIE T k26
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BN TEESS, AR KA BBl ik i e 1) o7 B ki Ly
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M) b, Li%5 3 1 Nakashizaka 25 1 500 22 3] Jik
2% N B0 Bk 18385 BHAE AR 1 (hyalinization) , WLIE[2C. FTi
BEREARE 248 TR UL B E BN ) e e TR
IR 2 A I IR AP 48 AR 2 1 2 2
FAMB RIS iR . i PR AR 1 2 Bl ik a4
Az —, AMUAENKEE Rl UL, iy ELAE B AR L
LR S AT I T (1N I = 7311
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Figure 1 Branching vascular network (BVN) and peripapillary choroidal neovascularization

Bruch B T RBAH K Z M . 7550 BRI ERGELY) A rp, 0T LA b X /> RPERLIEE /BLamD (AMD) . Bruch/BE ik 45 fiE
BANMAT FEEHE, Bruchf i IRE)ZE . #REF4E2 | AMRIFZ3Z 454, (A, B)MINES LRI 1S % (1ICGA), 25T
2008 A3 o B RS HEAHHL(A) FI 2011 AR50 i RO BR A (B) . 85 (0 5537 2008 4F H A8 LIRS AL, SRR 5 I90R
2011 AE LR R PRI . (C)RIEE L7 BOTBREIKER BT AR IAY . (D E. F)JERERGSEH /0320 M (BVN) . (D) H A5 (55

. (B)Hi s @au;&*ﬂ(F)*H’J%@ﬁu%jﬂT BRI LA . Bruch R WTZLEN(E) F1 (F) PRy R E TR, o
E (G)MLAE T 7 A RE IR 45 BB 1 A5 . BEEFTLFIRINAB TR . BLamD IR ChC Rk BB 40 14 ;
ONLWAMEIR . BIFH [ L Sc i, [ p- O A AL AT A FEAL .

Bruch membrane is located between the black arrows. In high-resolution retinal pathological sections, the RPE basement membrane/BLamD
(AMD), Bruch membrane, and choriocapillaris basement membrane can be clearly distinguished. Bruch membrane consists of three layers:
inner collagen layer, elastic fiber layer, and outer collagen layer. (A, B) Indocyanine green angiography (ICGA), taken by fundus camera in 2008
(A) and scanning laser ophthalmoscope in 2011 (B). Yellow asterisks indicate polypoidal lesions that appeared in 2008, and green asterisks
indicate polypoidal lesions that appeared in 2011. (C) Thin-walled choroidal neovascularization above the optic nerve head (ONH). (D, E, F)
Thick-walled BVN. Blue arrow in (D), yellow arrow in (E), and orange arrow in (F) may be the accompanied smooth muscle cells. The rupture
of Bruch membrane is obvious between the black arrows in (E) and (F). (G) Thin-walled choroidal neovascularization inferior to the ONH. The
black curved arrow indicates the descent of the external limiting membrane. BLamD, basal laminar deposit; ChC, choriocapillaris; ONL, outer
nuclear layer. Cited from Li et al.”). Thei image has been authorized by the copyright owner.
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LA N Rz A2 4 7 (vascular endothelial growth factor,
VEGF)TEPC VY AL 4 1ML 45 A B2 A A0 e 3k /K- 2 e
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Figure2 Panoramic and detailed images of the branching vascular network (BVN) and its origin (from the same patient in Figure 1)
(A) PR T A MAS R (5 1-5), Hh%i'5 2. 3 F1 4 WA Fros. AL TIEIBIA MIZE, Brach BECR @FT Sk 2 10) i
ARSI W (B C)ZMl R T M 1 A s S JRI R DX, 1 0 25892 ASB 2 AR T T, AT DLyt B ) ey P B 4R M 2 A )
B IR s 3WRPBAEIENE T YL, RRBRTT O, N ECANMIHES AN 5 4 0 Dk I b 2R AL 5% e ot A58 R 1
RGIORRMMNER YT SR IESINK, nli i A s 2R 4R 20 . (B) BANMAY 1 AT REARME, (S A B 4 2L
o (C)IZNKEA IR IR AT RE S 4 A 3 AbAY LA AIE . A8 G Sk TR (0 SR Y W BN SR B I REAE P . 51 AL, el
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(A) Five cross-sections of vessels (numbered 1-S) are shown, of which numbered 2, 3, and 4 are shown in Figure 1F. The optic disc is located
at the right edge of the image, and the end of Bruch membrane (between the black arrows) is clearly visible. (B, C) Magnifications of vessels
1 and 5 and the surrounding area are shown, respectively. 1 and 2 are cross-sections of 2 capillaries, showing thin-walled non-dilated lumens
composed of endothelial cells; 3 is a purple-stained vessel beneath the RPE basement membrane, with a slit-like opening and unclear endothelial
cell arrangement; 4 is a similar cross-section of a purple-stained vessel in the choroid. The asterisk indicates similar purple-stained material. 5
is the choroidal artery, which can be identified by the wrinkled elastic fiber layer. (B) The wall of capillary 1 is very thin and composed only of
endothelial cells. (C) This choroidal artery may be connected to the vessels at 4 and 3. The purple-stained material indicated by the orange arrow
is hyaline degeneration of the artery. Cited from Li et al. B The image has been authorized by the copyright owner.
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