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[ Abstract] Objective To evaluate the efficacy of combination therapy of intravitreal conbercept (IVC) with
posterior sub-Tenon injection of triamcinolone acetonide ( PSTA) in treating macular edema secondary to non-
ischemic branch retinal vein occlusion (BRVO). Methods A nonrandomized controlled study was conducted.
Fifty-nine patients (59 eyes) diagnosed with macular edema secondary to non-ischemic BRVO were enrolled in
Heping Hospital Affiliated to Changzhi Medical College from October 2016 to November 2019. The subjects were
divided into IVC group (28 eyes) and combination therapy of IVC with PSTA group (IVC+PSTA group for short)
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(31 eyes).IVC group received IVC 0.5 mg and IVC+PSTA group received IVC 0. 5 mg combined with PSTA 40 mg
as the initial therapy,then a pro re nata (PRN) IVC administration was adopted for the two groups. The mean best
corrected visual acuity (BCVA) converted to the logarithm of the minimum angle of resolution unit, central macular
thickness ( CMT ) and intraocular pressure (IOP) before and 1,3, 6 months after injection were measured and
compared. The number of repeated IVC injections and relevant complications were recorded. This study adhered to the
Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Heping Hospital Affiliated to
Changzhi Medical College ( No.20160R9). Written informed consent was obtained from each subject prior to any
Results

medical examination. There was a statistically significant difference in BCVA between the two groups

=0.464,P=0.498;F . =25.454,P<0.001). Compared with before injection,the

group 9% time

among different time points ( F
BCVA of both groups was significantly improved at each time point after injection (all at P<0.001). There was a
= 6.208,

statistically significant difference in CMT between the two groups among different time points ( F

P=0.016;F

group

ime = 155.505,P<0.001). The CMT of both groups at each time point after injection was significantly
smaller than that before injection,and the CMT in IVC+PSTA group at 1 and 3 months after injection was smaller than
that in IVC group (all at P<0.05). There was a statistically significant overall difference in IOP between the two

9.994,P=0.006;F. =2.679,P=0.056). At 1 and 3 months after injection,the IOP in IVC+PSTA

groups (Fgwl_ =9. s s F e
group was higher than that in IVC group, showing statistically significant differences ( both at P<0.01). There were 4
eyes with an IOP higher than 21 mmHg (1 mmHg=0. 133 kPa) in IVC+PSTA group. Within the 6-month follow-up,
the mean number of repeated IVC injections of IVC group was 1.25+0. 93, which was higher than 0.61+0.72 of
IVC+PSTA group, and the difference was statistically significant ( P =0.039). No other ocular complication was
observed in both groups. Conclusions Combination therapy of IVC with PSTA is effective in improving the BCVA
and macular edema of patients with macular edema secondary to non-ischemic BRVO. A single PSTA injection can
enhance the effect of conbercept in reliving macular edema in early months and reduce the number of repeated
conbercept injections in the short term.

[Key words] Retinal vein occlusion; Macular edema; Conbercept; Triamcinolone acetonide; Posterior
sub-Tenon injection
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ik BEL 2£ ( branch retinal vein occlusion, BRVO) £ /5
80%'" . ¥EBEKMhSE BRVO ) I RiEZ —. H
", P ML E M 2 A= K I F (vascular endothelial growth
factor, VEGF) 254 C 3 #i i RVO 4k % 85 BE K b #4
I%Yﬁfﬁﬁ B R AR v & 3, IR A S 5 22 U S
%ﬂiﬁcjﬁﬁ’] D SCAHATI AR 02 A8 XA 7 AR N 1 22 10 32 %2
JRE kiﬁﬁﬁﬁb@i?ﬂﬁ
acetonide , TA ) I 35 1A 15 1% 5 (intravitreal triamcinolone
acetonide , IVTA) JG57 RVO 4k %& % BE /K i 4 10F 52 4 %%,
H TA 54t VEGF 25 1) K 55 B 5 1 15 0 55, 78 AR 24
AL THt VEGE 8245 Jf al /b 5t VEGF 259 i) 8 &2
VESF U B IVTA SR YT RIS IR L 1 PR
g fiﬁﬁﬁﬂx&%ﬂﬂ%ﬂﬁﬁ#&i#ﬁﬁfh BIR ) 1 G 1 R
i W5 F B, TA J5 Tenon & F iF 4t ( posterior

(retinal vein occlusion, RVO) J&

2 45 {8 ( triamcinolone

sub-Tenon injection of triamcinolone acetonide, PSTA ) X

i%ﬁf?kﬂfllﬂﬁf”xﬁl%ﬁﬂ: IVTA, [A) if 3 % 4E 2> F

IVTA'7' {H PSTA Bt 44t VEGF 25819457 RVO (4 5%
WA 0 W A B 58 B0 BF Al BE A PG S B 0 A T O

(intravitreal conbercept,IVC) Bt PSTA 597 JE Bk ifn 24
BRVO 4k & 8 BE 7K i i 1 RI7 3K o

1 AR

1.1 —@%EE

K JHAE Bl AL B i R IF 5%, 2 £ 2016 48 10 [ &
2019 48 11 A AERKIA B2 Bt b e A7 B e IR B 512 19
FIRAE BRI A BRVO 4K & 2 BEK M AR 5 o 99 A AR UfE
(1)£+90 D Fi &5 R IR JE 1ML 4 1% 52 (fluorescein
fundus angiography, FFA) K 3641 T+ W7 /2 49 3 (optical
coherenece tomography, OCT) #; %% #f 12 & 3F &kt 1 B!
BRVOZE % B BEK 5 (2) B 87 IE AL JJ (best corrected
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visual acuity, BCVA) <O0.5( /M 71) ;(3) OCT ¥ &
R BOBE PG MR (central
CMT) =250 wm; (4) 58 MR IT FIE A 05 58, B U7 2 /0
6 MH R e HEBRARAE: (1) 4£18 <18 & B4
PE BRVO; (2) i #2>6 A~ A =l &2 %k 15 (3) BR k>
21 mmHg(1 mmHg=0. 133 kPa); (4) A A b7 . H G
R % e o 3 A S0 B e 6 A BOIR M 5 (5) A JF
W PR R O 59 A B JRE I A B R v e A ) A AT
1 B BREK i ) AR IR 95 5 (6) #5235t VEGF 254
MRIEHOGEL TA SE3097 80 WIR TR L (7) THRIR ST
JE 6 A H NN Bk B BRVO,, e A B 59
il 59 R, ARG YT T A 23O TVE 41 28 IR A TVC+
PSTA 20 31 [ 2 /> 2H i3 M il A B bE AR 9% e 72
HHT BCVA (CMT SR 85, 26 S 38 e ge it 28 L
(# P>0.05) (& 1) o AT 0 S & B A G ST 5
AT RE A AR i S B, AR A S B R R IR T T &R O
BHERAEFES AUREREOHREREESF), 42K
1A BE 2 e B R RN P BE S 3 D S e (S
20160R9) ,

1.2 i

1.2.1 IVC GBRERVESSHT 3 d SR JH BT 52 %1 0. 5% A2
ARV BT IR R IR 4 0, TR 2 B AR B K o
YR 25 N3 S 10 T8, 52 07 FE Ik g IR VR IR 7 it , 3R 1R
PN 2R DR IR VR S IR T R BRI . S PR SR [ 8 ] /9 7
2 AR MR HLI BE A D, BT R A, BT 0 4L 5% R4k
i) L 25 S 31 7 30 s, A= 3R K vt , ol B A G
CRABFESLE DR A R ], 2 mg/0.2 ml)0. 05 ml,
30 G Bk diilil T A IS 3.5~4.0 mm 4b 5 B
BEOEASTM, S8R AT, Jow i A B B, 48
DU IR Fs K TS A g, 8 MR 8, 11T 55 28 L 0. 05 ml
T 55 56 50 25 J5E 20 N i S0 V0 B TR, OFE T 20 A i A
MR RIEZAERYDBEHIREEXR 4 ROSIR 1A,

macular thickness,

A7 IVC (T 5 7 & 2k £ 8 F O 508 B 5, BEA P 3
0.05 ml) J5 Bl T M B 2% 5 4 mm P47 ff IR & K 24
1 mm [YEREE R K Tenon FE4) 1, il TA (LB FROK i
A A PR 2 A, 40 mg/1 ml) 1 ml, A BE2S B K I L
JEAAJG Tenon E , 248 HE A 245, kB 5 52 5T 25 I
PIO ., VR B Ak R S e 25 T i .

1.2.3 EmREESRIEL TS SR [10-11] &
SETE S bR e, (2 BE DT 18], 5 AT B2 A AR AR L, A
BCVA F [ =2 17 /8% CMT # /i = 100 wm, M 3 47
HE S, B 1+ 5 (pro re nata, PRN) G J7 J7 %
2 A~ R IR R A T A I X AT L IVC, T O R R
N ET S AL ER R 1. 2.1

1.2.4 JrRoEm

1.2.4.1 W% A BEENE,ENE 1 d,
1 JA KB H BV, 47 BCVA IR REBRAT 2 3088 . +90 D
Hif BB b OCT A6r 2, v S iy A S s 4 3 1> A sl 4
Wl 2264 FRA Kads , =/DBEDT 6 D H o X 2 4T
SSPHT SRS 1.3 A1 6 A4~ Y BCVA [CMT Jz iR % i
A1 L8, R 6 17 191 A = AR 0 245 0 R % 8 IR 0 & i
PO 2 AN 2H 3 58 T 5 B

1.2.4.2 PFfraads Lorik  (1)BCVA KA RATE
BRAR E X B T Fe 46 A BCVA, Gt i 42 g e /N4y
Bt A X 50 (logarithm of minimal angle of resolution,
LogMAR) # /3. (2) IR EM & R TX-F 14 5 3)
FE Al IR JETH( H A Canon #k3U24) , i [ — IRFL &
AR L i 3,2 IR A B 3 mmHg,
BOEE, (3) CMT il 5E % A 4000 ! Cirrus HD-
OCT(fE[E Carl Zeiss /3 F]) , B [A] — 250 F & A IR B} =
Ui A, BT Macular Cube 512x128 i #55X , &£ 7
W R S KPR 2, B B CrE T sl & v 11
Ab e P A A R R b R R R Sy R BE, B R
CMT i, P& 3 K, Hix RZEMEA BT 10 pm, TP

1.2.2 IVCHEG PSTA  ZBESCER[ 9]/ i, Rl B,
£1 2 ABEELHELR
Table 1 Comparison of baseline characteristics of patients between two groups

. P S 1 L AR g A TS AT BCVA A A CMT 5 IR

151 /K S N ' . Y
(%B/ % ,n/n) (x£s,%) (xxs,JH) (x+s,LogMAR L J7) (xts,um) (x+s,mmHg)

IVC 28/28 16/12 61.0+8.4 13.5+£2.9 0.59+0. 21 522.21+111.60 14.36+2. 61
IVC+PSTA 21 31/31 13/18 58.3+9.4 14.4+3.0 0.55+0. 24 513.39+114. 32 15.03+2. 66
X/t s 1.361 -1.042 1. 189 0.556 -0. 266 -1.001
P {4 0.243 0.297 0.239 0.580 0. 790 0.317

T (ac X M b ST AR AR L K )
JEJE 1 mmHg=0. 133 kPa

Note : ( a;X2 test;b:Independent samples i-test)

IVC . B A PY 3 3 58 4% M 0 5 5 PSTA - il 22 7% #8)5 Tenon 2T 5 s BCVA : fr £ 1IE WL Jy 5 CMT : 3 B 0 1]

IVC . intravitreal conbercept; PSTA : posterior sub-Tenon injection of triamcinolone acetonide; BCVA : best

corrected visual acuity ; CMT : central macular thickness 1 mmHg=0. 133 kPa
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1.3 Geitseorik

K] SPSS 17.0 Geit s 8 MF it A5 Geit or o iH i
BORMEIE 22 Shapiro-Wilk £ 50 iE 92 2 IE 5437, LA ks
R, 4 Levene 501052 4[] 75 22 5 5 2 1L BORE LUK
AR o 2 DAURFEAFR R AT 4 AT BCVA |
CMT S AR PO R FH AL B AS ¢ K 3o 2 A2 AR IR U
SPRT R TEST IS 1.3.6 4~ BCVA (CMT FIIR Ji G4 22 52
PO SR T A2 0 o I R O 22 e AT, 2 E HE AR D
LSD-¢ K46 o 2 A 2H A0 5 P 0l # A LE R AR T A JRR L
BILA R ARG 6 A~ A i BCVA #2755 =3 17 M =047/
CMT<250 wm IR O HEEOR X K3, 2 M4lEE

i1, { IVC+PSTA 21 1 H: BCVA FRE=3 17,15 3. 2%,
2.2 2AMHIEENTETE AN [ I E] s CMT

2 AN 2H VST S AS A B ) A CMT B4 Ll 48 22 %
WA AT ¥ R L (Fjyy = 6.208, P =0.016; Fy, =
155.505,P<0.001) , 5 2 N ARG 1.3 f1 6 4 H
CMT St aif AR, 22 7 WA i it B L () P<
0.001) , 14415 1 A~ H A 3 4~ H IVC+PSTA 41 CMT /)
FIVCA, ZRAZITEE L (3 P<0.05) (% 3,
1), HHE 6 4~ H,CMT<250 um # IVC 41 14 i,
i 50. 0% ,IVC+PSTA 41 17 B}, |5 54. 8% , 4l [A] % % T
GiitE L (X?=0.138,P=0.710)

TE SR R A Fisher K 4
Rk P<0.05 225+ A 4L it

2 FR

2.1 2 ANEH S ET S AN TR B R] A
BCVA L #%

2 A2V 5 RT S AS [R)B E) g
BCVA Zi [i] @Ak L 8% 22 5 o 4e it
ST SL(F ., =0.464,P=0.498)
AN TR B () A AR b B 22 S it
S L (Fyy, =25.454,P<0.001) ,
Hpr2 A8 ARE 1.3.6 1
BCVA Y% 13 5t i 9] .48 &, 22
SHA G E X (¥ P<0.001)
(%2), SUEMEAL, EHNE 6
A~H BCVA #£5 =3 17#% IVC 4
15 B, i 53. 6% ,IVC+PSTA 41 19
AR, 5 61.3% 4110 2 R IG5 i1
X (X =0.359, P =0.549) ;
BCVA FR=047% IVC 4 4 IR,
& 14.3% ,IVC+PSTA 41 4 I}, 5
12.9% 4l M 2 R LG it = B L
(X*=0.024,P=0.877) ; fii f5 |& IR

El1 IVC+PSTA JAFFRIEEBIAMEL A ATHRK# B

F: 4005 6 A OCT
Figure 1
injection  C;OCT image before injection

after injection

K2 20 AEHFTHAIEAREAE SR BCVA L5 (x£s, LogMAR 1 7)
Table 2 Comparison of BCVA between two groups at different time points
(x#s,LogMAR)

" VS 8 5 K I I ] 5 BCVA
2151 9

LS YESFRG VAR LA HSUE3AA AR 6 4
IVC 21 28 0.59+0. 21 0.36+0.23" 0.40+0. 24" 0.32+0. 32"
IVC+PSTA 4] 31 0.55+0. 24 0.35+0. 19* 0.33+0. 20" 0.28+0. 25"

Tt F oy =0.464,P=0.498;F 0 =25.454 ,P<0.001; F oy = 0. 794, P=0.502. 5 4% 5 414 1 4

i HLHE, P<0. 001 ( F S0 4 W PR K 07 22 4347, LSD-0 K 3)  BCVA fe AEHF IE A0 ) 5 IVC : HEAH 16 35 3%
TR IETEST s PSTA i 2228 78 /5 Tenon %2 T 1R 41
Note: F',,,,, =0.464,P=0.498;F . =25.454,P<0.001; F . .cion = 0. 794, P =0.502. Compared with

time

BCVA :best

corrected visual acuity; IVC ; intravitreal conbercept; PSTA : posterior sub-Tenon injection of triamcinolone

the same group before injection,*P<0. 001 ( Two-way repeated measures ANOVA ,LSD- test)

acetonide

F3 2 AEEFHIIEARAE SR CMT b (x+s, pm)
Table 3 Comparison of CMT between two groups at different time points (xzs, m )

" G 5 R ) A CMT
A

H i HAR 1A HAUR 3R AR 64
IVC 4 28 522.21+111.60  304. 14£72.67" 330.79+110. 19" 274.93+70. 53"
IVC+PSTA 4] 31 513.39+114.32  269.23+51. 62" 250.59+ 59.23" 245.71+43.33"

Changes of macular edema in a patient after injection in IVC+PSTA group A:Fundus image before injection

D:OCT image at 1 month after injection

U F g =6.208,P=0.016; F . =155.505, P<0. 001 Fyp gy = 1.804, P =0. 157. 54 [ 41 9 1 4

T E 2, " P<0. 001 ; 5 [ i ] 5 IVC 41 He 4, " P< 0. 05 (T &2 W B 7 H % )7 22 43 HF L LSD+ K2 6 )
CMT : 3 BE H 0 MR E 5 1V C : FREAT 04 3% B 5 (A M 1 5 5 PSTA - i 222X 485 Tenon 2T 1 41

the same group before injection, " P<0. 001 ; compared with IVC group at corresponding time puinls,hP<0. 05
(Two-way repeated measures ANOVA, LSD-¢ test) CMT: central macular thickness; IVC; intravitreal

conbercept; PSTA ; posterior sub-Tenon injection of triamcinolone acetonide

B AT FFA - Co RS AT OCT

D EE 1A OCT E: 48/ 34~ H oCT
B:FFA image before

E:OCT image at 3 months after injection F;OCT image at 6 months
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2.3 2 ARG ET A S AR R AR R K I R RE
15 L

PR R T = N T R e e N R
MK 2 R LGt L (Fyyy =2.679, P =
0.056) ZHH MK L Z R A RIT¥E XL (Fyy =
9.994,P=0.006) , HorpyEH G 1 ASH M 3 4N H IVC+
PSTA MR & T IVC 4, 2 5 ¥ A Gt 8 L (3
P<0.01) (£ 4). 6 SHABEVIIAN,IVC 4 JC B IR IR
J£>21 mmHg # ,IVC+PSTA 41 4 HRHR JE>21 mmHg, /4
12.9% , i 1 IRIR H>30 mmHg, %7 DL 1 FREIR &
W7 e IR B 4. 2 DR H BRIy R
I e 6 28 AL IO R JE 2 (R BR 28 L IH I 1 P B
I R B B BR S i o A I R RE o

R4 2NARETHEEARE R ESRELR (xxs, mmHg)

Table 4 Comparison of intraocular pressure between two groups at different time

points (x+s, mmHg)

VEGF 7K Ft i J& s BE K i 2 A i B2 R 2, L
o 5 B BE K bR B S DA Y e, 4
VEGF 25489 )z 1T 4% Bl 5 38 BE K i i 98 97 o Ak
Z W5 AR Ht VEGF 259 %5 RVO 14 ZUPE Fl 2 4
PSS AR SE R R, IVC 33T JE BCVA FI CMT
B Ar e 56 1A A e ol B3 BB S S 1 I
Freempiss , x S REME D0 4 R A — 8", R W
PG X B 1l R BRVO 4k % BE /K B b R 5 7
Y. IVC 4 3 A~ H ik BCVA F1 CMT B4 1158 , 5
Li 22" IVC YA Y7 BRVO B WFSE 45 AR W), 0 5 24
YA ok AR A G B 25 ) 7R T 3£ 08, VEGF K3k &
7t

KT MG X RVO JRY7 I £, i T
FIAE TE B= 27 0E 38 , 2% T 800 Ee Y
AT FA R IRITT S . BA
W5 % % +%5 3+PRN = 6+PRN 4

JPREE (H T+PRN J5 % [A) A HIE

T 5 AT S AN [ s ) A HR N .
15 g WA 2. A5 B 9% 25 W1, R Bk
VE 5 A EHE1LAA EHE3AA T E 6 A BiI4FF BRVO , 1+PRN il 3+PRN
IVC 21 28 14.36+2. 61 13.86+2.01 14.54+2. 00 14.75+2.01 e RN = L S
VESIS G RR /¢ il
IVC+PSTA 41 31 15.03+2. 66 16.35+3. 18" 16. 84+3. 93" 15.74+2. 49 ™

AU A BESY T T M NG DR S

i F =9 994, P=0.006; Fry iy =2.679,P=0. 0565 F 5oy = 3. 884, P=0. 014. 5[aI it i 15 IVC 41

Fe#8,P<0. O1 (FE 42 P &k W R 3 J5 22 3BT, LSD-¢ A3 )  IV.C o BT VG 32 0 395 4% s 2 53 5 PSTA - il %2 7%

1% )5 Tenon ¢ F {34 1 mmHg=0. 133 kPa

Note:F,,,, =9.994, P=0.006; F,,. =2.679,P=0.056;F,, ., =3.884,P=0.014. Compared with

Fr, AWF 55 Kk ] 1+PRN 77 %, 45
HWERHT 6 4~ H B BCVA Hi
CMT B I ole 3% A AR Y He 1] 5 B 12

IVC group at corresponding time points, “P<0. 01 ( Two-way repeated measures ANOVA ,LSD-¢ test) IVC:

intravitreal conbercept; PSTA ; posterior sub-Tenon injection of triamcinolone acetonide

0.133 kPa

2.4 2AHEEEHIREL

IVC 4 F TR S (1.25£0.93) %k, £ F IVC+
PSTA 41 (0.61£0.72) K, Z R A Git ¥ & L (P=
0.039), 6 S HBEVIIAN, B4 5 IR % IVC 415
78.6%(22/28) , %2 F IVC+PSTA 4111 48.4% (15/31),
LERAESG I E L (X =5.732,P=0.017), IVC 4
3WRBAT T 3 WER TN, 7 W4T 77 2 REE TS,
12 MRFEAT T 1R E S, 405 i 10.7% . 25. 0% Fl
42.9% ;IVC+PSTA 4 4 IRIEAT T 2 WEE H 4,11 IR
AT TV IREZ RS, 25 12. 9% F1 35. 5%
3 itig

JEdk i A BRVO 4k & 8 B 7K i3l 5 gk o v H
AL PR B, RIS OR 29897, 50% ~ 60% 11 [ 35 fe 440
JIAMET 0.5, {H 3 4F 0L Iy o A4 HE 4k 42 % 0. 23 17,

i %t F AL R AR T 207200 9 58 &, 45 A B i F 991,
BUEBE",

3+PRN #5845 B R &Y
VLHH T IVC 1+PRN JRIF TR W
HRE

Pt VEGF Z545%F RVO 4k % ¥ BT /K b A7 4 47 19 3R
S A I, AH IR 5 0 ST Ok 19 8 U 2% o RNV E 1 P IR
FRAE DR EXE DA 8]k . — DA, B R BT I8 3R A E 5K
AL P AT AR ER 0 A T R VEGE 3R36 | AR M
30 375 P N RS S I — 4 R0 R B Ok ek S B BRE K i S A
hEet"™ . o TA PHEA B AR 3 4 1 ] K A
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IVTA B & 41 VEGF 25913/ 97 RVO 4k & B BEK M, J7
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SEST AL TR B e T B B A U g 51 R I &
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