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* Macular visual field changes after combined photo-
- dynamic therapy and intravitreal injection of ranibi-
. zumab for neovacular age-related macular degenera-
* tion
: HU Jun-Ping,YANG Hua, LI Guo-Dong,CHEN Jing, LI Dong-Li, CAl
. Ning,GONG Yu,PANG Wen-Yi,YUAN Ling
[Key words] age-related macular degeneration ; photodynamic therapy ; ranibi-
zumab ;visual field
[Abstract] Objective To evaluate the macular visual field changes in pa-
* tients with neovascular age-related macular degeneration ( AMD ) after combined
. photodynamic therapy(PDT) and intravitreal injection of ranibizumab. Methods
g Twenty-eight eyes of 26 patients with neovascular AMD were recruited in this pro-
+ spective, interventional study. Each patient was treated with one session of PDT and
+ one intravitreal injection of ranibizumab 3 days later. Retreatment with intravitreal
¢ injection of ranibizumab was performed according to predefined criteria. Best cor-
* rected visual acuity( BCVA) ,10-2 Humphrey visual field testing, central foveal thick-
: ness( CFT) , leakage on fundus fluorescence angiography (FFA) and indocyanine
.’ green angiography(ICGA) were compared between baseline and 1 month,3 months
+ and 6 months after the combined treatment. Results Compared with before treat-
. ment( BCVA.0.12 +0.09) ,BCVA was significantly improved at 1 months,3 months
+ and 6 months after treatment, which were 0.22 +0.07(P =0.029),0.26 £0.07(P =
,’ 0.004) and 0.24 +0. 08 (P =0. 015) , respectively. Compared with before treatment
f (458.27 +27.38) um, CFT was significantly reduced at 1 month,3 months and 6
: months after treatment, which were (264. 09 +28.40) um (P =0.000), (273. 45 +
¢ 24.89)um(P =0.000) and (286.54 +26.39) um(P =0.000) ,respectively. Compared
. with before treatment(20.25 +3. 12) dB, visual field parameters 10°MS was signifi-
Cantly improved at 1 month,3 months and 6 months after treatment, which were
* (24.33 £3.20)dB(P=0.015),(24.54 £3.25)dB(P =0.010) and (26.89 +3.46)dB
(P =0.000) ,respectively. Compared with before treatment(19. 49 +4. 66 ) dB, visual
¢ field parameters 4° MS was significantly improved at 1 month, 3 months and 6
months after treatment, which were (23.66 £4.23)dB (P =0.024),(23.40 £4.49)
. dB(P=0.034) and (25.93 +4.43)dB(P =0.001) ,respectively. Compared with be-
. fore treatment ( — 11. 98 + 3. 18) dB, MD was significantly improved at 1 month, 3

0
0
0
0
0
0
.
*

+ months and 6 months after treatment, which were( —7.60 +3.24)dB(P =0.008) ,
’ (=7.72+3.51)dB(P =0.010) and ( -6.29 +£3.21)dB(P =0.001) , respectively.
’ And compared with before treatment(3.34 +1.04) ,PSD was significantly improved
z at 1 month,3 months and 6 months after treatment, which were 5. 44 +1.53 (P =
;0.013),5.78 +1.82(P=0.004) ,and 6. 88 = 1.65(P =0.000) ,respectively. There was
+ modest negative correlation between BCVA and CFT(r = -0.297,P =0.005) ,CFT
+ and 10°MS(r = -0.385,P=0.000) ,CFT and MD(r = -0.193,P =0.033). Conclu-
0 sion Macular visual field improvement can be achieved by combined PDT and in-
’ travitreal injection of ranibizumab. Central macular visual field may be useful in eval-
: uating treatment efficacy in neovascular AMD patients.
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[{BE] BB #4830 5 577 & (photodynamic therapy, PDT) B8 A3k 35 4K M i 44 & 2R3 3008 57 1B M #4548 £ 3% 52 T M (age-
related macular degeneration AMD) j& % #5 st X 7 SALF ) TAE L, Fik AFFRLHANEE AMD % 26 4] (28 BR) , 4] &
HTAL RERIBFHAPDT G 3 d B THMANEHR TR LGS, RERFEELBTE 1A 3 AR 6 A REH
EAL A (best corrected visual acuity, BCVA) \Humphrey 10-2 ¥ &AL 44 & | & 52 P & W & JZ (central foveal thickness, CFT) | BR &,
3 K. A % 3% % (fundus fluorescein angiography , FFA) & v3| %t # 4& 2 % 3% % (indocyanine green angiography,[CGA ) & % it 9L ik €
REGEBRREBRNEFERER., EFR KE%FTBIANAA3AA6AMA,BHAMD 40 BCVAIZR G, 55 4
0.22+0.07.0.26 +0.07.0.24 £0.08 (P =0.029.0.004.0.015) , 1 7& 47 &7 BCVA 3% 0.12 £0. 09; CFT 2 F A%, 5 % 4
(264.09 £28.40) wm . (273.45 +24.89) wm ., (286. 54 £26.39) um (34 % P =0.000) , /i # 55 37 CFT % (458.27 £27.38) pm;
SALE 10°58 B P 89 39 508 (mean sensitivity, MS) 350 T , 251 % (24.33 £3.20) dB. (24. 54 +3.25) dB. (26. 89 = 3. 46) dB
(P=0.015.0.010.0.000) , f 3% 55 3769 MS 4 (20.25 +3. 12) dB;4° 5. 13 MS 324 T , 25 % (23. 66 +4.23) dB. (23. 40 +
4.49)dB.(25.93 £4.43)dB(P =0.024.0.034.0.001) , 7 7& 7 7] 4°56 A 1 MS 52 (19.49 +4.66 ) dB; A 2 -F ) £ 31 ( mean devia-
tion,MD) BA& T , 251 4 ( =7.60 £3.24)dB.( =7.72 £3.51)dB.( —6.29 +3.21)dB(P =0.008.0.010.0. 001 ) , f & 57 &7 MD
A(-11.98 +3.18)dB, BAARELK T, 5 A25.44+1.53.5.78 1.82.6.88 +1.65(P =0.013.0.004.0.000) , 7 % 57 &7
BXAFEZH3.34£1.04, FIAGHKIEHRTHRE QA T, 5L, BCVA Fo CFT(r= -0.297,P =0.005) \CFT fo S 4L
2 10°38. B R 69 MS(r= —0.385,P =0.000) .CFT FoAlL%-4§ MD(r= —-0.193,P=0.033) A Z M A LE— LW A% % 4, &iL

¥ 5 X s Humphrey ALEF 38 469 & % 7T )8 T-4& PDT B3 384K M 241 S sk B 4074 97 120 AMD J5 B A R dd i &

TERIREIZEN 65 % UL iy AN, 4F I3 AH e
HWBEAS M (age-related macular degeneration, AMD) J&
HEMEEREAE . AMD 0] 43k AR
DL 1972  photodynamic therapy , PDT) 31718
£ AMD Ji5 255 [E A2 M4 AR B 5 F R Pk A 11 3k
IRIGNN 3 2L R i 15 PDT 36897 5 A F T 8 E A
FERIKAE o PRI, EA P A 38 A T RAE T 24
Y5 PDT B G 23RY7 18 % AMD Jf-f# ik PDT 3897 5
WL 1) 0 BEAR & A2 R, 6 3 A I
AMD PR 9 i A 1) S RN ) B Y e AR © &k AT
THRARBESE . IRJE 26N 4 1 5 (fundus fluores-
cein angiography, FFA) (5| 4 119 3 5% (indocya-
nine green angiography, ICGA ) FlI Y2440+ Wi 2 39 4
(optical coherence tomography , OCT ) i H #f FH e PEAG
fife i) o7 AR Ak, T RE BT 2 PR AMD £85I JEE
REM— N BRI A D A BT s R AMD
BAER RO R T RE . I, BT
PRUESEREAE 2 = 5 2E 18 Pk AMD 3 25 1 40 9 i ok
VBP0 ORI o ASBF IS FRATULER 1 A 1
AMD 8 R FH T SR S HU RS AR IR SIS PDT 34
7RIS B TP OB RS O, B A0 R
1 ARSI
L1 —ER USSR ST, s 2011
4 32012 48 12 HAEFRBE IR BHIEATRR 2R IR YT
W2 A A A AMD () 3% 26 1] (28 IR) , Hirp
FHA7 F (18 WR), % 9 ] (10 WR), 4% 55 ~ 81
(71.5+7.0) % . FiAMmEE AMD 835 F AN A bR
J2: (1) =50 2 184 N (2) i BA ol sk
KA AETE , B FFA ICGA F1 OCT UESE A w5 rh
SO U B TR0 P4 ik 245 BRET A 1ML 48 ( choroidal neovascu-
lar, CNV) PG 35 2l 9% 22, I B AEJaFE =2 PD
MG o HEBRARAE : (1) SN AR B BR B R CNV, 3R
AMD 1 CNV (4npg 3L 5 00 1) B BRI A ) 5 (2) F77E
A AR P 5 9 (SRR ok 286 JEE it 6 72 L T

AMD) ; (3) LA b It B il 48 P9 Bz A4 B (vascu-
lar endothelial growth factor, VEGF) Z5¥) i) Fi &, BE 55
PR S 3o 20 2 TR el 2 B R 1 B s DA 432
it PDT BOGGEERIT B (4) BEEP LM
YL, BORIE M ZE 48 10 8 (5) A S IR EE
JEHR AR (6) A NIRRT AR 52385 (7) A i %5 B %
R . A B AR T T A A IR ARG A
A5 ] Snellen 4 3¢ I 12 fe £ %7 1E AL 7 (best
corrected visual acuity, BCVA) | 24P 4T 6 A . Goldma-
nn Hs P 2CHR oA A AR A A

1.2 7iE  OCT Mg p & & RuiAARE 1 1H .
3.6 A H BT B BBE O MR BE (central fo-
veal thickness, CFT) , fii F§ Humphrey #i 3 43 #r 1Y
10-2 FpiAR 7 i) SITA bRifE B EAR Y, X & B AR
LA SOR J5 BRI A TR A 2 o AR AG IR T
SHEMR, F RGN 31,5 ash, M E M E K
#<15% [RFAME <20% RBIHE <20% B, HAH
R 45 R LA AT SR . AT S4 h L BT 10°
0 BB B8 SF- 2 FBUEREE ( mean sensitivity , MS) ;68 /™ & B4
2l [ {1 R E 45 s BB AR N B L 68 JIT A5 54 S [ 1)
MS ;16 /> i H 4l 13 i SRR 3 & sl BUELAR R LA 16
45 ; V-4 (mean deviation, MD) : 35541 B 3 4=
Ji 5 R ZCFR 1 22 (pattern standard deviation, PSD) ; i}
FHLA AR, FRATE T LA E LIS bRk AT
Mot BIBIZ MBS B E ISR SRS, 6T &
A LRGP INY IS PDT 3697, 46800 25 i # k1
SN 6 mg + m PR WAL, /R A E 2 15 min,
S 10 min J5 457 PDT 697, He 2 80 i K 689
nm, YR BE 600 mW -+ em’, HpLEAT ] 83 s, Y B
50 ) - em?, BEAEREAZ PDTEIF)E 3 d T LABE
SEUREST 0.5 mg TRERFAHL, AR L F ) & A
Z—CFT $ra s hn, & BB i I L B i) i 7
CNV Fi(80) M REAGE 1 D HEA OCT M
FE OB R S A7 A6 30 TR 45 T 300 1A P9 U 30 2k
BAHTIAYT o 26 (28 IR ) A il 48 P AMD 8 35 9
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(3.1+2.0)%.

1.3 SitEFRE AR A SPSS 13.0 Frffbittr
Geit2E o i, B WA S DA = ARl 2= (x +5)
TR o FEMESE PRI T IESER LS, RBTFIAR S 3
YR B 17 32 2 m D0 1 45 SR T B R 2Ry 25 40 A L3, ¢
oz 5 FH T P A B[] 5 A9 Bl s, 2t A G A Y T 1
AT B B LR AR Z (B ) AH G, P <0.05
hEFAGIEE L.

2 #R

2.1 j&¥rET/a BCVA k& BiAiRY7)E,BCVA
Wkt (F =3.45,P =0.020); 347 §if BCVA X
0.12+0.09,B&3697 )5 1 A~ H 3 A6 4~ H o
PR % 0.22 +0.07(P =0.029) .0.26 +0.07(P =
0.004)F10.24 £0.08( P =0.015) .

2.2 RYTEIE CFT (k% WG IRYT7 ), BBt CFT
EAH(F =12.59,P =0.000) ; ZEBE G IR9T 1 4>
A3 A-AHF6 A Aot 4, B3 RHETH
CFT H1(458.27 £27.38) um 4331 F R4 5 (264. 09 +
28.40) pm(P =0.000) . (273.45 £24.89) pm (P =
0.000) F1(286.54 £26.39) wm(P =0.000) ,

2.3 BITBIEMELLRE (1) WE 10°yEFE AW
MS:BCEIRIT IS, ALEF 10° 35 [ P 1) MS i 38 0l 3%
(F=5.70,P=0.001), BkBRIFE 1 TMH 3 1TH
16 A4~ H RS H, ALEF 10° 59 MS H AR HI Y
(20.25 +3. 12) dB 4352 25 5 (24. 33 +3.20) dB
Fx1 BUTINELEREGTAIEHNAHAEERN P ERER

Table 1 Comparison of P value of main outcome measures

(P=0.015).(24.54 £3.25)dB(P =0.010) FI
(26.89 £3.46)dB(P =0.000) . FLEF 10° 78 Bl N 1
MS TEARJG T P L rh 22 SR RSt 24 3 L
(P>0.05; 0.3 1), (2)PLEF 45 HE N1 MS: B A
TEITE A 4RI ) MS A 35 ok . 7EHK
BWRIFE LA A 3 A AR 6 A~ A BBE i, M
B 401 MS B ARG (19. 49 +4.66) dB 43 31| 2 &5 )
(23.66 £4.23)dB(P =0.024) .(23.40 +4.49) dB
(P=0.034)f1(25.93 £4.43)dB(P =0.001) .,
B 4°1 MS RIS BEVIIP I L 22 R B g 1T
B (P>0.05; W5 1), (3)MD:BAIRY7 5 MD
M2 %f 18 i 25 R, RETAY MD R (- 11. 98 +
3.18)dB AR IE 1 A H 3 AN A6 A4~ H MD 43
Bk -7.60 £3.24)dB(P =0.008) . ( —7.72
3.51)dB(P =0.010) f1( -6.29 +3.21)dB(P =
0.001) , 7EA J5 B 1 14T 3 5 A~ Bsf (B 1) 22 52 6 &0 i
2R (P>0.05; 05k 1), (4)PSD:EKAiRITim
THULAE PSD(F =6.44,P =0.001) . A PSD
H33.34 £1.04 5T LA 3 AN TR 6 A
PSD 435 5.44 £1.53(P =0.013) .5.78 £ 1. 82
(P=0.004)f16.88 +1.65(P =0.000) ., 7EARJGHE
Vil AL B WA A B PSD (25 R B4 it %2 X
(P>0.05; L% 1),

2.4 WMEEEMEXESHT BCVA F1 CFT(r=
-0.297,P =0.005) Z[f], £ CFT H1 10° & BB 4 1
MS(r= -0.385,P =0.000) [, 7E CFT Fil MD(r =
-0.193,P =0.033) Z [ FEAE—E A C K R o

Variable Baseline vs 1 month ~ Baseline vs 3 months ~ Baseline vs 6 months 1 month vs 3 months 1 month vs 6 months 3 months vs 6 months
BCVA 0.029 0.004 0.015 0.467 0.794 0.641
CFT 0.000 0.000 0.000 0.800 0.543 0.723
MD 0.008 0.010 0.001 0.941 0.421 0.380
10°MS 0.015 0.010 0.000 0.898 0.120 0.153
4°MS 0.024 0.034 0.001 0.886 0.214 0.167
PSD 0.013 0.004 0.000 0.686 0.084 0.183
3 i TRITBEINLAE PE AMD BB A UM 2€ C 1 B0 s B

DY IR P 1 S 7 2R BPTIR YT B AR L AMD
) CNV RI 8/ CNV (1998 T FICE B B K I, A
B IR (5, 2R b R A0 M 2 A, DR AT B B 1Y)
M. PDT ik B 7 8 A 148 % AMD i i
RIPE CNV 2GR, B 0T LA RO AR E Fjk 2k CNV
S A ST O TR B E B 7R Bk
P, BE B IR IT Re 1820 38 35 1R N B R BBV 5 IR
W FEARBITEH, PDT 5Bk AHEAIRIT 1 A
HJE,BCVA I #48m  JFRBEARSS 3 S H e 41~ H
{REAEA R A K. CFT 723897 1 DA G & 1
%, EEARIG 3 A H A6 A H A /INMEREFHR . AR5
H) BCVA fil CFT 27 4k 5 [ 4h % b 55 45 SR 2%
W7o PRt i PDT H6A 35 B A P 3 ) 7 Bk BT

CNV H-BH1F A2 B AT, B RIS 2 R 2 B T

L3S 08 LA A3 R 190 I 25 B ) B 4046
[ IR, 1 22 %l 00 G A0 T P 3 1 00000 o8 JE 4 3 ) 0
TIRE , UnXoF b BB A A A e B
i1 Humphrey $LEF 9 10-2 K I FL I L K E 50
OO 2 | 38 3 T A S B X A T g
PLEFR I ] F S AMD g 4R AR X 31 F BCVA
RIARRE 75 AMD SR of U I 5 T AR
BCVA BRS8N 2 55 B 1t A HO 718 39E i 1) 75 1>
PS7 B HC" . Humphrey SLEFH 10-2 55 A LA
FEVRER B MRS e =2 i A 00 ) 2 56355 240 181 2 i e
AR B O B — BT FEAR BRI R,
10°F1 4° 5 [ A g MS 7EBCAAYT)E | D ASEI T 8
3 M A R E 6 A G A — A 4
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o DARTROME Y 2 81, A 5 K 1 mil A PR 01 3t 3 s
PEr 2, PUEF 10° 35 B N 9 MS F s il g2,
Acton 255 VLB 5 75 5 7 9 AMD SR, HoOL BT
10°YE [N I MS T REHE Z AR P I 1 7™ S A2 B, At
$ AMD 434 4 1.0 ~ 1 A B E AL 10° e [ 9 A9
MS 4R DT It fr £ B X BR AL AR 7] 52 ~ 3 ] AMD 2
F LR 10°7 Bl A A MS 325 1% ;4 151 AMD [R5
FOALET 10°78E BBl PN A MS BH & A, 1 LR 98 A\ B2 ik
KPR AR K 5 5° AN I D A A AE O I AT
XL R ] AMD SB35 A 10° 5° AL ET
FEI MS BEAGE 2, ZEARM S, A RIT e, B
FLEF 10°F1 4°Y5 I N A9 MS .BCVA J% CFT B g 23
BEAN AL 10° 40 4° 50 [ P A MS A58 =X A% 4% 1k o
o XEEZE R RH], W] AMD 35 & KA IRYT
Jei , W9 10°F0 4° X 3k P4 1 408 ) 5 o e ] B A5 21 1 ik
. 17 HL Squirrell 251 (1 — IR 5% 220, BE S VAT
XA ) 5 g 8 e s AN SRy BIR 8 B 0 [T 55 H
U [X 4,

TEARMEFE H, BB Y R ] 10°7E ) MD /Y
A XHEAEEC AT 1 H I BERIG,3 S H R
e, H1E 6 NHIEZENE, PSD (WA [F
FER AT . MD ER A M S E R 25 16
— N EEAOR S e B LY . PSD A o B LB
T PR A A Jm) 30 SRR BE 453 2, DR b e e sy 38 1)
AFRE . FE R AT EIR A, PR Bl R R FR M
HH MD B4 XHEAR RN PSD & 76 M 5 G IR o, 10
PrHi 2 TR 1 M 1Y, 38 MDY 48 X {E = A1 PSD
KT MID T TR0 75 ' R b 38 0 e o) s
0 2370 1 £ 3 ik 5 MO TN 4 £ 35 400 B e % e
JEAHLT L Acton R BIFSE S B 10° 38 B P AL P
MD %) &5 X EL ARG R 10° 78 [ A ALHEF PSD 38 i it ke
T AMD fBE P B AR B, E A AMD R
B MD B2 wHE S E , PSD WAk mn . TEASHF9Y b, BE
AIRY7 I 10°E FE AR MD (s 5 1005
ALY MS J&— 201, 1% 28 B o g 10° X 48 P (1 A0
WD EEA Pl . (HI& ,IRY7 )G PSD Mahnge i, ¥
TR X AU B R A 30 1 o O D B T B R ZEAS
[7i) DX 33 A AN [) 438 5K 52 . Sqquiirrel ] 2612t 42 1y
DY IR N T 5 B R B TR IR YT B A I A 1 AMD
A RBUAE LV B DXL TR S ) e 1 el 38 IR R 2 — B
AT & B, 697 540 68 ™ 5 ) X8, 7R VR YT I B
BT . RIS LB RE 1 AE 1 A1 AR AL AL
Al RETT Bt — PR

CFT Byl As &9 32 FR I BT A 48 1 AMD
WG T P fEARWFSEHh, BCVA Fil CFT, CFT
F110° 3 [l N AL 9 MS (CFT FI MD £77E — 22 19 i
AN, X B CFT A3k 2 v] AR 43 BETR T 5 8
BEUIRE M AR AL, SR 1M, EHIAS BE M B 0 43 D1 RE 114 B
2. BEAh, LA RIBESE R R I A P AMD
BE YIRS, B BCVA

0 JE Y B A CFT 22 [ 950 R S, 1 0 JiE T
BUR S 1 AT BORERZ FEET T A 1M
BB NI ECR I A4 0 5 A K i RT R ER Miiller
20N H A O X B 2% o PR, £ — 2 LT3
AHHTAE LA T AMD R E B, DL0E D RE R BGE
EELAFFARE

SR, A TEAATAE—E 1 JR BRA: , A 5T 8
FIRIBEEIR Y7 I AR S HIG 78T A 148 1 AMD 4R
U, F2 R A BRI S PR kTR =2 PD &
H o BRI LGRAT I E A BT RS X H AT
RESSRMA A R B RIS, [ Sl L Er T nl fig
S VAL PR BB S 4 73k, 445 FFA/ ICGA 4]
BN OCT B BEJSJE PR kA7 AR 19 20 A, K e — 1>
TE AR I RE L A T ik BeAh, A BT
FEREVIIIA] U, B DAL SR R S s 39122 1k
AR IIRCR .

M2, BRIABEIE I, PDT 564 B8 R 9 T 4t
TERPUAIA ST HAT B AR U P AMD 35 1)
BCVA [CFT ke s BEALE A9 R IR0 . BB O AL BT
A RESEIEAL AMD BE HBEIREM A BOTEZ —
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