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Abstract

e AIM. To observe the curative effect of PDT combined
with intravitreal injection of ranibizumab treatment for age-
related macular degeneration with choroidal
neovascularization (CNV).

¢ METHODS:: In accordance with the inclusion criteria, by
indocyanine green choroidalangiography ( ICGA) and
optical coherence tomography ( OCT ) examination
confirmed the diagnosis of macular CNV in 27 patients (27
eyes), treated with PDT 3 ~ 7d professional intravitreal
injection of ranibizumab. At 1, 3, 6mo after treatment,
the results of best corrected visual acuity (BCVA), FFA,
ICGA, OCT examination and complications were
observed.

e RESULTS: The BCVA improved in 17 eyes (63%)

stable in 6 eyes (22% ), and decreased in 4 eyes (15%).
Before treatment, the average leakage area was 1005. 69+
105. 47um, it were 875. 54 + 103. 27um, and 423. 37 =
79.68um at 1 and 3mo after treatment, there were
significant differences compared with before treatment ( P<
0.01). Average central macular thickness of retina before
treatment was 485.58+122. 59um, and 398.84+105.32um,
297.74+89.18u m at 1 and 3mo after treatment, there were
significant differences compared with before treatment( P<
0.01).

e CONCLUSION: The method that PDT closed CNV
combined with intravitreal injection of ranibizumab can
effectively block angiogenesis recurrence, reduce the
number of PDT treatment again and complications,
improve the therapeutic effect.
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SR EERIEN SR 17 R (63%) , S AEFF EM 15
6 MR (22% ) R IEM ) T RE4 IR (15% ) . 27 9] 27
HRIGYF BB I T AL 1005. 69+105. 47um, 16975 1,
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degeneration, AMD) ¥ J T B £E 22 3l 2k i i K 22—,
Y3l 7197 3% ( photodynamic therapy, PDT ) T A &% M £ 4]
CNV F2s@ M Iy, w2 bt A ) 2 2%, J2 B RGBT CNV
WM (B HFIE R PDT 1697 AT 42 (5 95 45 J=) &6 1.
BN 4B A= K I F (vascular endothelial growth factor,
VEGF) RYRIEHE N 30 CNV (1 FR 2 0 FRE A
Ranibizumab ( 75 2k B340 ) /2 — R e i & P9 e B K F
(VEGF) LEHH], vl LAY VEGF 1 T A1 St A IR 25 5
LIRS, AR A A A K S e, I CNV &R
Ko ABFFEH, TATRHA PDT B4 B A ranibizumab
TESF Y IR TT 1 — 2L AR IR AR SCHE B S PE 5 JF CNV AR
HITROR R BREIT ,

LBSE ilbaprS

1.1 X&  2014-01/06 7EFBE 12 w2 HH12 7 AMD Jf:
KB DK RS IROHT A= LA (CNV) B 27 ) 27 BR, JHorh
18 B 18 R, % 9 7] 9 MR, -8 47 ~80 (¥ 57+14. 9)
o FRERE 1 ~ 12744 624.9) mo, BRI 1 0.03 ~
0.4,FFA fift bR . SR 09 CNV 15 IR B fls
BCNV 9 R BRiERY CNV 3 IR, i E 20 ) IR
ZUBUAT BB | ) A IR B | 5 O 3R RIS 1 8 1 52 (fundus
fluorescein angiography , FFA) 622 AH F Wi JZ $31 #fi (optical
coherence tomography, OCT) W3[5 43 ik 25 B 1138 15 52 (
indocyanine green angiography, ICGA) 2, Frf & ¥HE
I T R R g MR e R ™ B 4 G 178 55 4 B, P A R
H R FBALIRI T B G W A, AR kA BE R

EHRZE by St e
1.2 Fik
1.2.1 PDTi&fr  IRIT RS IR PDT JR97 4RI A S R B

BEAE P AF 5% 20 (TAP) il %2 B9 AR S, S BOR 4k BR A 2%
(visudyre ), JAITHILE FFA & B CNV g4k B4R
TN TR AR B E N 1000wm K FESTEBE R 5425 AR
PR F AR TR, 4% 6mg/m® T 1250 i K25
B 1% 30mL W, B 25 W 10min PVEA TR IK , RS0G5
15Smin JE #1724 SR EOE R G, BE &0 50] /em® KN
689nm , 5% FF & 600mW/cm® | I [6] fy 83s, VAT Jo HR & ik
Yt 48h,
1.2.2 FHRBHIBIT  PDT JAIT 3d ~ Iwk 47 FH BR BT
(ranibizumab ) B BEAR 3 SHVGYT TS 3.5 ~4mm
HEEE, ) 3 B K rh e G218 T A BR BT (ranibizumab )
0.5mg(0.05mL) , EF ST, WL 4.5 5 7R S5 kAT
TG 2R B Ay K . B 1 IR 4k 3mo.,
1.2.3 FEIAMEE  BEVIRTH] 6 ~ 12(F3# 10.3) mo, A
RITIE Twk B R AR EAL S MR BRJEE AN OCT Ko,
BITIEHE 1,3 ,6mo, RIRBETTIN B2 ) IRIE ARJE FFA
MIICG, OCT, BEVTAT, Wk B CNV 54 B I & F k4T
Lucentis B{ESIK N5 . B 21677 S BIFRE R Tmo,

F7ROE U HE AR LA R BE 7 o 114 48 T 4G 2 235 SR R AR 4R
(1) AR M T 8 4 2 A7k 2 17 A |
ARG AT EhAE 1 AT LA s B R 0 R 2 47
%2 470k Iy (2) FFA 5 ICGA.CNV 52 M4 . CNV K.
BRI LT 25 /N 56 ' i 55 TC AR AL B A Y 3 ; CNV
WA A RMAC R BN E  CNV IR i a
WERBINEREY K&,

GEt2 Ay M. R SPSS 13. 0 84 4T B0 45 31 4y
IS REUNG 1D/ Fa £ o3l s WARR 5P SREN 1111 20 5P S Wt VA L A
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JERE ST RCRORER FH x+s R, WHAYT AT SR IR
T4 T A I R 0 25 AT AL R BCR T ¢ A, P<
0.05 MEFAZITFEE X,
2 4R
2ARESFEMRAD AKJ51,3,6mo FKKBET I LR
IEM B Ba T r A S (F=32.157,P=0.001) , KK
BEDT, A RS IE M 3R 17 IR (63% ) , fe A HF IE L Ty
R 6 MR (22% ) , I HERF IE ) TRE4 R (15% ), MY
I 23 IR I 9 R (39% ) ;9 IR IR AT BB 52 rh |, BB 45
INEE SR T R (78% ) .
2.2 FFA#0 ICGA #&& B # 27 ] 27 IRIGyTHr-F-342
JsTE AL A 1005. 69 +105. 47um, G Y7 )5 1, 3mo J5 3
875.54+103.27,423.37+79. 68pm, SRR LK HH
Giile#mE L (P<0.01) ,15 B4 # 3= CNV IRITRTE43
U i BN 985, 76 = 113, 07um, 397 )5 1, 3mo J5 F 1
645. 54+98.27 ,384.37+69. T0pm, SIGI7 1T LA 2% A 5
4R L(P<0.05) A A CNV 9 HRYGYF RT3
TWTE BN 1024125, 25wm, J697 5 1,3mo Ji5F1 897. 65+
89.57,473.58+80. 499um, SiAIF AT LK Z R A G &
X (P<0.05); BB CNV 3 BRIA 7 HT-F-335 s h AL
996+109. 52pm, 16775 1,3mo J5 ¥ 876. 54+78. 77,836 +
75.25pm, SIRITHT LR 22 R RG24 L (P>0.05) .
2.3 OCT#&E OCT ki /n & CNV J& L
PR T Ao 22 b B 0 25 A58 06 T 1 W M B A, CNY R R
SR DB T 4 N SR BEREAG PR o R B v o SR 27 )
27 HR VAT R -2 5 N 485. 58 £122. S9um, IGIT )5 1,
3mo J5 F-14 398. 84 £105. 32,297. 74+89. 18 um, 5 IG 7 B
2T A G i2#E X (P<0.05) ,
2.4 RTTRE AT 23 IR423Z2 1 IR PDT+3 IK ranibizumab
1BYF,4 HRAT 1 K PDT+4 1K ranibizumab 1857 , 3% B K Py 7
SRR IRE3.15 K,
2.5 RRKRM HKAIRYT A ¥ H BB B0 B I ARz ik
S N M 4 AN R,
3 itig

CNV 5IB H i BIREIE &, &5 AL AMD s
MR iy B, BT BRI IT R T,
PDT J& HATIAYT AMD CNV 4 0077, PDT 1897 7EFEE
PR DG BRI, 38 2 D MGRI e PR b 5 0 2 LA PN R
RSS G CNV P ZE i AN B o A i vt ) Rl
A28 bl RV 2 TC 5 ), K I IR 56 %6 B PDT J&: %)
HREX CNV ARLANIAIT L, PDT fEA w20 5 3
X CNV /& ¥, D802 ol 2E 22 b o B ) 2 % R e L
it

A2l 27 1 27 MR BB Y FE AT PDT ¥RYT , B P HB A= i
B IR E R . (HRA IR, R AL
S RTER I, PDT 36 97 9 20tk B 8 )5 vl 5 80 VEGE
VEGF %4k 3 K2 bz fifE a8, VEGF 1
Sy fe T B A LA A R R T, BB I P R 4
B AR KR 35 388 0 a4 3 3 P, o D I 2 B U R il
CNV 2% B il SR TE S 800 1 Bk R %, H Al
AR FIEYEIER] VEGE 28382 CNV JE LAY &
BRI

Ranibizumab 2&—M B4 N JE LT VEGF B 58 B hiik
B R A IR VEGE | DA ST A= 148 i B AR
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LA, N AP K28 56 T ranibizamab B 58 44 0 1 516 7
B AL AMD Il PR %5 BHIE B | ranibizamab 7] DA 3 4% 41 )
JEE K b > CNV B, BRAF IR 0 6
FDA F2006-06 i it T ranibizumab F 477 & 4F4 B
AEPEN AL, A SR Ee F IS T Bk BAHT AT LU > PDT
G975 VEGF B9TH8 . PDT TGk MARAS b4 CNV f2E
K B A L = e vE R AR A ARG, {2 CNV
IR, PRLBEAR T 52 0 BT A R 04T PDT 3897 3d ~ 1wk T
#2% 3mo ranibizumab 3¢ 55 K JE E 54 3R 97 LL s 2 40 6
VEGF,Ji&k /> CNV & % /9 H ), 3697 45 5 BE U5 45 51
IR IE B 17 BR(63% ) , e A5 IEML 1 E 6
MR (22% ) SRR IEAL) T RE 4 HR(15% ) , BAPIZE IR R
i PRSGAE IR O 86 97 B o 5 FRATT WL 8 4095 19 7
KEIRIT I 135038 U T FEURD 38 30 DX /K i 340 A ] 2 B ek
¥,27 B 27 WR G J7 A F 2% B WA 8 1005, 69 +
105. 47 pum , B AI6Y7 5 3mo Ji F14 423.37+79. 68um, 5
RPN E R A G F L (P<0.05) ,iRYT AT BT BE X
) JEESF- 247 JEE B hy 485. 58 £122. 59 wm, VA IT i 3mo i F-
KIS EE A 297. 74 £89. 18, 511G YT HI A2 = A e it
B(P<0.05) , VEGF 3= L3 2 15 404 1 400 1 3 2 i
A AR AT 7B S S e R L — O o B e A e, DT
IR FI AR A S A ¥ R W AR o5 B i 1 A
F S R B DTSR 7 PR B ek DX A e K i
L, B I K B 9 R A R B CNV 2 R 8k
H & CNV, KT ranibizumab BEEERE N 35 697 5
MASA S AT RE . AL ranibizumab ¢ HE A N 1
SR YT B3, 15 U, BRI R A A= MR A R R
M B AATEREIRAE A RN KA, FRATA e AT T 5
SRR TR P 7K, PR 5 22 2R HH BRHIR T s O 1 2
AR BRI, 85% & Hh M2 A IR B BE S S T
CNV BHLERVT N R m s E M, X — 451 5
B PN H At 42 38 AH L, P F TAP, VIP W58 25 5% A o8 %
B, RIS FEPE CNV 28 PDT ¥R 97 ORI, ASHIESE
27 HRE BB AR E S B AR PR R 22 R /) CNV 15
IR (56% ) , M TAP BIF5E A4 S RS CNV AL 40%
AT BEARL R A ZH B E IR YT S B B SRR 22— PDT &
4] CNV J& , %4 ranibizumab B¢ ES K PN 3 G117 15 H PE4FE
WA AR SR B BEAR M A 9 CNV |, AT A5 44 BHL BB A= 155 10 &2
R BREITRL, AR BT R R, Hom T o
frat— W, AP REAR B D M EZ s (R
FEA B BEHL I RAIFSEIESE
SE 3k
1 Schmidt — Exfurth U, Schlotzer — Sch rehard U, Cursiefen C, et al.
Influence of photodynamic therapy on expression of vascular endothelial
growth factor ( VEGF). VEGF receptor 3, and pigment epithelium —
derived factor. Invest Ophthalmol Vis Sci 2003 ;44 (10) :4473-4480
2 Rogers AH, Martidis A, Greenberg PB, et al. Optical coherence
tomography findings following photodynamic therapy of choroidal
neovascularization. Am J Ophthalmol 2002 ;134(4) . 566-576

3 Treatment of Age — Related Macular Degeneration with Photodynamic

Therapy ( TAP) Study Group. Photodynamic therapy of subfoveal
choroidal neovascularization in age —related macular degeneration with
verteporfin; one—year results of randomized clinical trials—TAP report 1.
Arch Ophthalmol 1999;117(10) : 1329-1345

4 Verteporfin in Photodynamic Therapy Study Group. Verteporfin therapy
of subfoveal cho ro idal neovascularization in age — related macular
degeneration: two —year results of a randomized clinical trial including
lesions with occult with no classic choroidal neovascularization —
Verteporfin in Photodynamic Therapy Report 2. Am J Ophthalmol 2001 ;
131(1) :541-560

5 Treatment of Age —Related Macular Degeneration with Photodynamic
Therapy ( TAP ) Study Group. Photodynamic therapy of subfoveal
choroidal neovascularization in age — elated macular degeneration with
verteporfin; one—ear results of 2 randomized clinical trials—TAP report 1.
Arch Ophthalmol 1999 ;117(10) : 1329-1345

6 Winterhalter S, Joussen AM, Pleyer U, et al. Inflammatory choroidal
neovascularisations| Article in German |. Klin Monbl Augenheilkd 2012
229(9) : 897-904

7 Schmidt — Erfurth U, Schlotzer — Schrehard U, Cursiefen C, et al.
Influence of pho todynam ic therapy on exp ression of vascular endo
thelial growh factor (VEGF). VEGF receptor 3, and pigment epithelium—
derived factor. Invest Ophthalmol Vis Sci 2003 ; 44 (10) : 4473-4480

8 Ng EW, Adamis AP. Targeting angiogenes is, the underlying disorder
in neovascular age —related m aculardegene ration. Can J Ophthalmol
2005;40(3) :352-368

9 Augustin AJ, Schmidt - Erfurth U. Verteporfin therapy combined with
intravitreal triamcinolone in all types of choroidal neovascularization due
to age—related macular degeneration. Ophthalmology 2006; 113(1) .
14-22

10 Bashshur ZF , Bazarachi A, Schakal A, et al. Intravitreal bevacizumab
for the management of choroidal neovascularization in age — related
macular degeneration. Am J Ophthalmol 2006;142(1) :1-9

11 Barbazetto I, Burdan A, Bressler NM, et al. Photodynamic therapy of
subfoveal choroidal neovascularization with verteporfin : fluorescein
angiographic guidelines for evaluation and treatment—TAP and VIP report
No. 2. Arch Ophthalmol 2003 ;121 (9) :1253-1268

12 Regillo CD, Brown DM, Abraham P, et al.

doublemasked , sham — controlled trial of ranibizumab for neovascular

Randomized,

agerelated macular degeneration ; PIER Study year 1. Am J Ophthalmol
2008;145(2) :239-248

13 Gaudreault J, Fei D, Beyer JC, et al. Pharmacokinetics and retinal
distribution of ranibizumab, a humanized antibody fragment directed
against VEGF-A | following intravitreal administration in rabbits. Retina
2007;27(9) :1260-1266

14 Brown DM, Kaiser PK, Michels M, et al. Ranibizumab versus
verteporfin for neovascular age—related macular degeneration. N Engl J
Med 2006 ;355(14) .1432-1444

15 Ahn JK, Moon HJ. Changes in aqueous vascular endothelial growth
factor and p igment ep ithelium—derived factor after ranibizumab alone or
combined with verteporfin for exudative age — related macular
degeneration. Am J Ophihalmol 2009 ;148(5) :718-724
16 Hufendiek K, Hufendiek K, Panagakis G, et al .

morphological outcomes of bevacizumab ( Avastin) versus ranibizumab

Visual and

( Lucentis ) treatment for retinal angiomatous proliferation. [Int

Ophthalmol 2012;32(3) :259-268

661



