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Abstract

e AIM. To investigate the efficacy of photodynamic
therapy (PDT) and intravitreal injection with ranibizumab
on macular choroidal neovascularization ( CNV ) of
pathologic myopia (PM).

¢ METHODS: There were patients (32 eyes) who were
diagnosed as PM with CNV. Randomly selected 16 cases
(16 eyes) which were given the PDT treatment ( PDT
group). The remaining were given both PDT and
intravitreal injection with ranibizumab ( combination
group). There is no significant difference on macular
edema between two groups. We analyzed the changes in
the best corrected visual activity (BCVA) , optic coherence
tomograph (OCT) and fundus fluorescein angiography
(FFA) before and 1, 6mo after treatment.

¢ RESULTS:. One month after the treatment in PDT group:
the BCVA increased while the CMT decreased compared
with that of pretreatment (P <0.05). One month after the
treatment in combination group: the BCVA increased
while the CMT decreased significantly compared with that
of pretreatment (P<0.01) ; the changes of BCVA and CMT
showed statistically significant between the two groups (P <
0.05). Six month after the treatment in PDT group: the
BCVA increased while the CMT decreased compared with
that of pretreatment ( P <0. 05). Six month after the
treatment in combination group: the BCVA increased
while the CMT decreased significantly compared with that
of pretreatment ( P <0. 01); compared with changes of
BCVA and CMT in two groups, the difference was
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significant after treatment (P<0.05). Compared 1mo with
6mo after treatment: there was no significant difference in
the BCVA and CMT changes ( P>0.05). One month after
treatment. in PDT group, FFA showed no leakage or
reduced leakage of CNV in 11 eyes (69% ), and the fundus
remained leaky in 5 eyes (31% ); in combination group,
FFA showed no leakage or reduced leakage of CNV in 13
eyes (81% ) ; the fundus remained leaky in 3 eyes (19% ).
Six month after treatment. in PDT group, FFA showed no
leakage or reduced leakage in 10 eyes (62. 5% ); the
fundus remained leaky in 4 eyes (25%); two eyes (12.
5% ) relapsed leakage; in combination group, FFA
showed no leakage or reduced leakage of CNV in 15 eyes
(94% ) ; the fundus remained leaky in 1 eye (6% ).

e CONCLUSION: Not only PDT but also PDT and
intravitreal injection with ranibizumab can block CNV of
pathologic myopia completely or partly, and reduce the
danger causing descent of vision. Effects and the stability
of the combination therapy is superior to PDT treatment.
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B &Y : P 63l 197 25 ( photodynamic therapy , PDT) Bk B
B AR JE 13 99 ranibizumab 35 ¥7 9 L 3T # ( pathologic
myopia, PM ) 7 2 1 3% BE 30 ik 4% B #r 2k 1% ( choroidal
neovascularization , CNV) It PRIT R,

Frik RG2S PM &I CNV [35 32 9] 32 IR | BEALE
B 16 15 16 B4 PDT JA97 (PDT 41) , 75 16 f4i] 16 R4 PDT
B DY B8 A 1 73 B ranibizumab G974 (BG4 |, W41 %
BEA TG I PR 25 5 . X LA AT iR YT AT AR YT SR 1, 6mo
BB B AEHF IEAL ST (best corrected visual acuity, BCVA) )%
AT W R optic coherence tomograph, OCT) A HR JiE
PEEMAE Y (fundus fluorescein angiography ,FFA) HAEAE
ZER AAIT)E Tmo SFIRJTRIA L. PDT 240 BCVA V¥ {H 1R
B, EBEH 0 JE B (fovea centralis thickness, CMT) -1 {E
WA, 22 5 AT Si it 24 L (P<0.05) ;441 BCVA F1
TS8O P80 B AT, 22 B BLAT B 0
HL(P<0.01) ; U4 A] L BCVA 284K (CMT 224k 22 57
HAGI#E X (P<0.05) ., 1AITIF 6mo FIAYTHIAA I,
PDT 41 BCVA “EYEE &, CMT I E G, 22 55 A 5
T3 L (P<0.05) ;164 2H BCVA “FH{E I B3, CMT
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SEE I RG22 55 AT B ST 2E 0 L (P<0.01) ;0
A A L BCVA 284k . CMT 784k 22 7 B 483t X
(P<0.05), JAY7 )5 6mo 1 1mo M I . PDT 4H 584 40
BCVA E#4{H  CMT F¥HE R B LG ITF B X (P>
0.05), FFA i 275 . JAY7 )5 1mo, PDT 41 CNV JigktiB
Tfs 1k 8% ek b 11 IR (69% ), $r s B e 5 IR
(31% ) ; BRAIRIT AL CNV kb B e 5 1L B sl 13
MR (81% ), 1540 3 IR (19% ), JAJT )5 6mo: PDT 4H
CNV ikt Bl ts 802 Il 04 10 IR (62.5% ) , F¢4kB
T4 MR (25% ) ,2 IR (12.5% ) B T & ; AR TT 4
CNV kb B et LB s b & 15 1R (94% ) , #5228 0w
1HR(6% ),

12 . PDT IRYT S PDT BK & BE 38 /R B 13 4 ranibizumab A
T AT LA A 5% 5 4 B PM R E0RY CNV, 387> CNV 3]
AR R R 6 A0 T B SOR B RS e M B T Bl )
PDT 697,

KR BN 1 BEES AR ; ranibizumab ; 5 B T A ; ik 2%
JIE T A i A
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SR 3KEE, X 4R T, . PDT BE 4 3 35 4K i 12 59 ranibizumab
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Tk 2 BE A 1 45 ( choroidal neovascularization, CNV) J&
O A Tk R BT A 1078, TT R A T 2 IR ISP
TNAE AR OC M v B A8 1 LA K vy 32 3 R R 19 RS o 78 25
CNV % BB, i TR E S R & s i L E i 5
BRI A, e A O 184 ik, CNV A
BRI IT A2 IR B2 o0 U P 2 — 1 Jnil
95 PR 3T AR ( pathological myopia, PM) , J& — Fli 2% 4 f%) /1
R e TE IR K Be AR MRy s, s B TRy
P JE AR R ISR T Ik 265 HEAU 190 56, 52 38) AN [) 2 B 1)
P, 45 oy i I Bruch J5 A4 s 28, 5 A F8 B BRE XA 9
Tk B A AT B, 2 PMR S BT E R, G
HOEBEBEX CNV IR, C 2RO AR A RE CNV /Y 241
AR gy, B R, FE R 5% A Ot s iy ik
(photodynamic therapy , PDT) LIS HT H BE A9 K b B AR
MAETE 251G YT , 2R BRSSP e A B A=
£ F 40 4l 57 (anti - vascular endothelial growth factor
therapy ,anti—-VEGF) , Ranibizumab J& H 8 £\ H11E H &5
H9HT VEGF A= ¥y il 3717, 32 2 (9 /8 I BL I 45 & VEGF
Ji , BEL L 1M 4898 T AR 2B LA RO B, AT il CNV 19 2=
S PDT W EREIR YT, M FHALIN Sy iy 3 ) ok 46 e
Bk B CNV A B 1k B . 2013 - 07 - 05,
ranibizumab FKEKIHZE 514 (EC) L, F T8 77 % B T
PR Ik 238 T AR 1L 5 1 & O 450 . FRATTH 2013 -
07 LISRWGAH) PM BT B BEHRS CNV 8 #E4T PDT 5
PEIEARE 1E J ranibizumab 16 97 MG — 8 SO, IR

wmr.,
1 W& AE
1.1 X%, EE2013-07/10 FBEIRBHCIA ) PM B3 &

MREKE FFA & OCT K212 M BE T 1% sh 1k CNV %
A5 32 5] 32 AR R 5 11 ) 11 R, e 21 ] 21 BR AR 21 ~
51(FH135) %, JEGE . -8.00 ~ -18.00( *F145-10.50) D, i

B1 BRGETAOCTRELR AR BAAYTS 6mo.

F£3d ~3mo, £ FFA Ky, Uil CNV R, FlibLEE
16 % 16 IRy PDT 1897 (PDT 4H) , %5 16 i 16 HR & PDT Bk
BB EEARIE 1E ST ranibizumab 8T 4H (BRG4H) , A 4H 25 B
PTG B 22 5 RN ABRIE, (1) 46K T PM Y5
B UTR CNV 83274001 CNV B 3% FFA 5% CNV A
B, OCT R DL B €2 281 Bz /ol Jbk 4% FEE =6 440 1ft, A5 B
Z4 Jay R 2y R R i S R v RO X HERR i B
R Z X2 WA 5 (2) R FE AR 3mo; (3) BEAE T
AR PO BE Bk N T 5 25 ) S5 AR AR TR T BUIR B R
o HEBRARME (1) A FF ™ E 0 H R A | B B AR
IS5 7 E e Y (R BRI R IR T A (2) A At
P00 58 R AR Ao 289 A8, U HIR A B 38 B Je AMD e 1L
Do I o 25 R ) £, 2R A 1 T SRR LA 2 A B R
PR 29 A8 | rp e ml 4y S # K BH 2245 5 (3) ™ EE L TR
BERI O il EF IR,
1.2 A3 PDT 4B & 4T PDT IGIT . PDT OGHIH Jy4
PIRNIRATT A ) R . RTINS R A B R AR T & T
AR TE R, AR 6mg/m® 19 FH 2557 5, T OB ORI 1Y R
1w, 50g/L % B 7T 43 15 % Visudyne ¥5 5 J5 YR AT
5877 FE & Tk e B W S, 10min PN 2% 18 8 DK R VE R N
30mL LB Visudyne ¥R, T JF 4h &5 Bk 1 53 6 857
15min J& ( B3 S 25 505 Smin) FFOE OGRS (LB AT
2 2 IRHOEHL ( Lumenis Opal™ ) | MR IE CNV 5 kL /N 4%
FOESE HOEIE B AR B E A CNV g k5 K 42
1000 pm, 3% F H 600mW/cm’, et 50)/cm’, 3% K
R 689nm , REGTH (] A7 835, IAYT 5 U H bkt 48h
B E TR L PDT 6T IG5 Lwk 47 3% 288 14 s 4 24
ranibizumab J8¥7 . EAHTAE R 2R 6 W\/d, SRS
3d VT GE WA V2GR sk IH A Y TS A A TR 2
30min & 7 FCME AR e HB0ME B 3 4R s 3 G 4 BE P IR R
FVEHE T, HSEFRE N, $hER AL IR 2
TP N T30 F 7 M IS 3. 5mm JUPEZEH] 10, 2L 30 5
3k 1A 0. 05mL ranibizumab 73 5% & AR HR LP, HRJE Tn,
TR R IR IR B IRARIR L ARIR, RIS AR
SRR 6 /d R ELE 7d, BT B TR RTA
TBITJE 1,6mo 230047 BCVA .OCT & FFA #6# (1&11,2) . CMT
-8 SR FH T sl i DA P S 3% 1T 2 RPE J2 3% 1 22 [ (1) 1
B, BCVA HAL ibnifl LogMAR #4 77 , DLA# £ KRR BE 1
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2 BREBTHEFFARELER AJAJFRT;BIAITE 6mo,

WA T R NV AR B

GEiT 24500 T A e R SPSS 17. 0 G 8414
T80T, BRI B R 2 (x£s) Fon, Al — 4N
(7] B[] 53 ) B A SR FH 7 25 40 7, T R B BCR L LSD - K6
55 5 PR 20 (1) [] — B ) 50 LU Aok ST AR AR ¢ R, DA P<
0.05 NEA G %2 X, P<0.01 N EA B ES ¥
2HR
2.1 BCVA PDT 4:i()7 . 1. 17£0. 11,3897 )5 1mo;
0.87+0. 10, JA¥7 J5 6mo:0. 86+0. 10, BEA 4. IR Y7 Rl :
1.19+0. 10, J4Y7 )5 1mo:0.69+0. 06, & JT7 J5 6mo:0. 67 +
0.05, JA¥7 )G 1mo SIRYTRIUAHEL , PDT 241 BCVA “F-¥{E 2
B EREES T EE X (P=0.032) ; 5IGYTFRTAH L, B
A4 BCVA FHE M g5, 25 BA B E5 1222 L
(P=0.000) ; 4140 [H] [ 4% BCVA 28 fb 25 S B St &
X (P=0.029) ., ¥AI7)E 6mo SHIGYFHIAH L, PDT 41 BCVA
TR, 2R BEA G2 X (P=0.037) ; SIGI7RT
FHEG B G20 BOCVA FEMEI Bt M, 2R A B E 5t
SR SL(P=0.000) ; LA HLEE BCVA ik 2= % A 5
T X (P=0.0175) . 1GY7 )5 6mo Fl 1mo AH L PDT 41
G Y BCVA “FHE2: R Tegei 245 L (P=0.0698)
2.2 CMT  PDT #7697 Hi:379. 10 +96. 20pum, IG5 47 J5
1mo:257.35£69. 85um, JA Y7 7 6mo:262. 51 £65. 37pum,
WA 4H VAT :383. 06+93. 00wm, JAIT 5 1mo:215. 39+
53.88wm, JAYT I 6mo:210.51+£60.30um, IEIT/E Imo 5
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TBYTHTA L PDT 41 CMT E3{EREAR , 22 5 BA Goit2e
X(P=0.027) ; SIGITHTAH L 64 4 CMT P34 {8 B 0 f%
K, 25 BA B ELITE X (P=0.000) ; #2041 8 His
CMT b R BA G478 L (P=0.041) . JAI7 )5 6mo
567 RIA L, PDT 41 CMT “F{EREAC, 2 7 HA G it
B (P=0.026); 5T ATH L BG4 CMT SEI(E B i
FEAR, 22 5 HAA B EGIT A L (P=0.000) ; B2 4 [A] kb
BOMT A EZRHAZGIT¥E X (P=0.029), iAI7 )
6mo I 1mo AH Et PDT 41 S5HK A 40 CMT V32 R T4
B (P=0.673),

2.3 FFA FFA K& /R JRY7)5 1mo, PDT 20 CNV ikt
Bl LB A 11 R (69% ), Fr4: B0 5 i)
(31% ) ; BRAIRIT 4L CNV kb3 s 1k 808 s> # 13
MR (81% ), 7% 3 IR (19% )., 16J7 )5 6mo, PDT 4
CNV ikt B e ts 1L 3B w0 10 IR (62.5% ) ,#¢2e5
T4 MR(25% ) ,2 IR (12.5% ) BB IR E K ; AR IT 4
CNV ikt s 1L 808 w03 15 IR (94% ) 37808
1HR(6% ) , KRUWBINE KA.

3itig

CNV J2& Z i 40 0 55 5 1 — b e ] 285 51, 2% A4 HIL il
AN, BEGA K, #1495 Brach f5 LA ) €2 281 7 40 g
) 210 B A/ 5 5 B e L P R M SRR CNV AR Y 2%
PEPT S PM B W SRR SR A S I R K HEAT P R
G RPR (T BRIARD) EZ R SRR R >6. 00D, IR 4
FER (Z50>26mm ) |, 73] BRI AT 80 IR RS A8 HLE A 7% n
oL T RE B2, A AN R 2 A IR RAE . H L
MR JFE e BRALFE 59 SOIR IR RS L9 B 3 5 (8 28 25 6L . Fuchs
BE EZLGOREGAS HBE CNV R 320 00 0 5 ik 2% R 7
PM & h CNV B R AERA R S5.2% , 2 0T 50 2 LI~ A
BEST B CNV B R A2 PM WLk ) BB R, &
TR T B AT 5 LA B A0 PO B dge ot dfe 40, DA TG 7= 2 i A A
N DR T 384 Pk 4% TS 0 A SR A, TR R TR E T S A i
U sl A PR 22, 25 5 i s L, T
5| £ 28 iz w0 I e 22 b i I B T AT 4 A
IR, SEONZ UM BLH LB ES T ONV AR b
B B, TR R A BB Ml e, TR
G HR O B AR T RO AR T, R R R L AN
et oCo FE AR, B 8 5 M) 6 3 0 A 3

PDT JE&: 48 Y HGR AR N 5 76 45 8 I K O IS T
FEAE AR S, DA I 200 B s 4 495 0 4 4 i A 45
B —Fh e . BT CNV A% i AR il 45 0 245 # Fn oy
R 4, A A 3 BB e 5 A8 I P9 B2 4, i
T TE B A IO 58 AR Jk 2% B 1. 45w 5 BT B | LA o e
P, PDT A3 Al B AR S i Al 2 SR ] i B 4 21
S P K 8 5 A il A5 RN BHL B Y2 TR, ELXT I 5 18 i 28 0 I i
ZHZUHN Bruch’s BREZ AR /)N, R I AT 96 97 25 BE A0 11
N CNV, 45, 1995 4, Miller 251" & YO PDT i
FFHREL, HAE 1998 4FEFF4R TG IRBFSE, B A2 ot Xf
WML R IR IS TAP 2 X & A7 RO AT 17 34l , 9F
TE 2000 4F | # 3€ R £  F 25 49 Wi B B sy ( FDA ) L
TG RIGIT I A T AMD B HE T CNVE'

H AT, VEGF 787 4= &8 i i 72 p i (e EVE T 2
RENTZ A0 VEGF By 7™ A= n] 5 3500 45 A= iR i 45
A 5N I e A il — S A 2 B I T
VEGF 1 il 761 D00 38 2 475 Be 7, 900 460 i A A i 8 A1t
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WA, et CNV BRI, HIbHt VEGF B N R
J7 CNV AR T Bz — . JEAF R X5 T8 48 il 4 P AR
HITRTT , L FH B B R B TR S PT VEGE 258 ok 2 312
K, HWH TR 4045 T RAFAIRHCR . HETHL VEGE
KW EEA 3 . UR N JE 44 ( pegabtanib ) | D1 AR L4t
( bevacizumab ) F1 F5 ¥k B8 BT ( ranibizumab ) , Pegabtanib J&
— R EEEE VEGE #5785 52 19 VEGF165 2
REEG  MIANRES VEGF (1% A S 5 54T A7 335 14 (5 20 2L A
] VEGF165 454 ., Bevacizumab i —FpEZH 19 A KB 78
GEHUIR, F 1 93% AV 1gG1 HEZE X FI 7% KB 78 e 4t
PREURSE & HAMIE X 41R . Ranibizumab % 2 0T
2H I AR B TE PR FLAH 454 5 bevacizumab 2501, {H
2G0T L5 A ZRR T A VEGE W RVE: P45 &, i 4l
VEGF 5H 32 R 454, 38 A= i % 19 28 B, 18 B 1 .
M A=W SN I, pegabtanib 2 BE BH Wi VEGF165, i
bevacizumab F ranibizumab B] A& 2 BH KT FrE VEGF-A
SRR DR A o7 HR R T AR 14 B U T pegabtanib
WM& 4P fi B Ok &, ranibizumab 2 % U P AR F
bevacizumab , AN 7y tHIRHE & SRy, HZe AT 805, E
BFEEA S, bevacizumab H BT 3 4 8% 1E 2L FH T8 97
BP0 BT AR A R R . I, A AR B 5
ranibizumab /598 B8 ¥7 CNV B & 1 25, Ranibizumab
JE— PR G, B A RS BT R S 5 Lo A — AR AIR
HHURE M S5 A Ao Fa T B A e P A
ranibizumab , FT DA3SE 47 9 240 7% A 2 1) o 2 PRk IR 1Y
EHAUILE N A K F VEGF-A LUK 1fi -4 I 55 P 57
B 10 28 WD BEBEK B, LA RAF R 2 e pE e

AR, PDT J5 40 4000 B 058 B 1697 HiE
RHZEFR 20 1048 5 HOG Ak 2% e iy ol 8 v AR 484k A H i IR
FUEB A A 5 5 R B 2 R AE B, 0 A0 kA LR
FEL %) ok 245 M2 6 240 100 PR PO S8 € 3 1 Bz DA RO IRz 45 4
i, 5 S0 ok 265 16 A0 ot A8 A T i B It A AT ZE B I
R TORRR R SIS P ZE Y Ik s R A 1l 4
S Rl (178G R b S AN 3 (1K E =00 7l (IN=A A DEZEER IS
PR B N B AR A R 32 AR I 3R B i A A5 R
IR ST, T RS R 04 PSRRI AR L 1 T
W9 %W PDT ZJ5 7d LN, VEGF B B Rtk
IT3EHET PDT VAT S5 1wk 47 3% 58 4K s 73 4 ranibizumab,
PABHL I VEGF 5 L% A & A0 R 18T B9 VEGF 21454 Bl
W T A 1A A TR B, LA R CNV &2 &

AHFFEMEE T PDT ¥G T Ko PDT R G B 58 K JiE 13
ranibizumab J&IT X} PM & J3F CNV 8978, 45 R B s P fp
VAIT 1mo Ji 0] fiff i HR Fe A2 25 \E AR T 2 0, 3 36 XA I
FIE I, FFA 275 CNV B R {5 1L 8, Hy P R0nT 5
ZeBIRYTR 6mo, BAIAYT S HAE PDT IR AR EL 0 T8
R 5 AR TE R 7 %) 44 v R0 DX S O R W AT Y 7 33K
TR, T4l PDT IRYT A A 2 4] TR YT IS 6mo
FFA R 8 CNV Bl 2 A LA, W] .40 PDT 697 /Y
IEHHRCR A, BE A0 7 I FeE PRI T 5 46 PDT ¥R 97
TEASUHIETE v, DR B 10 5 /0, 45 SR T S i 19197 54
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