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Comparision between Simultaneous Intracameral and Intravitreal Injection and
Intravitreal Injection of Bevacizumab in Neovascular Glaucoma
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Purpose: To compare the clinical efficacy of simultaneous intracameral and intravitreal injection and intravitreal single injection
of bevacizumab in patients with neovascular glaucoma (NVG).

Methods: The medical records of 43 eyes of 43 patients, who had treated with simultaneous intracameral and intravitreal injection
(Group 1) or intravitreal single injection (Group Il) of bevacizumab 1.25 mg from January 2010 to December 2012, were retro-
spectively reviewed. The best corrected visual acuity (BCVA), intraocular pressure (IOP), regression time of new vessel in the
iris (NVI) and anterior chamber angle (NVA), progression of peripheral anterior synechiae (PAS), and corneal parameters were
measured preoperatively and one day, three days, 1 week, 1 month, and 3 months postoperatively.

Results: There was significant changes of IOP between the two groups at 1, 3 days postoperatively (p = 0.001, p <0.001). The re-
gression time of NVI and NVA in Group | was significantly faster than Group Il (p = 0.026, p = 0.033). In the phakic eyes, regression
time of NVI and NVA was significantly longer than aphakic and pseudophakic eyes in group Il (p = 0.006, p = 0.005). Also, in the
phakic NVG patients, the formation of PAS in Group | was significantly less than in Group Il for the postoperative three months
(p =0.020).

Conclusions: Simultaneous intravitreal and intracameral injection of bevacizumab seem to be more effective for the early low-
ering of IOP and regression of NVI and NVA, and inhibiting further PAS formation in NVG patients, especially in the phakic eyes.
Therefore, simultaneous intracameral and intravitreal injection of bevacizumab may be considered as an adjunct to manage-
ment of NVG in the phakic eyes.

J Korean Ophthalmol Soc 2014;55(7):1039-1048

Key Words: Bevacizumab, Intraocular pressure, Lens, Neovascular glaucoma, Peripheral anterior synechiae

® Received: 2014. 1. 25. m Revised: 2014. 2. 24. . .
® Accepted: 2014. 6. 24. ARG AS Sy S, dad S, WEs
® Address reprint requests to Seong Jae Kim, MD, PhD W2 HRALA whub = by Zrule] & onjuko] 5 E S
Department of Ophthalmology, Gyeongsang National ] _ _ =
. . . .. S ] [eR=]3 53 Ho
University Hospital, #79 Gangnam-ro, Jinju 660-702, Korea do7l= vpafet el A =, 3d F9jolA A
Tel: 82-55-750-8468, Fax: 82-55-758-4158 AE 3| ZAACI A o o]l Autol AS-dy=Al
E-mail: Mayal2kim@naver.com - _
yekim@ o] ooz WARIE ™ Azte] R EUHAL A
* This study was presented as an e-poster at the 110th Annual Meeting o= ge doyy HE He=E vt ZHIT S
of the Korean Ophthalmological Society 2013. _ _
b ¢ ' zho] whAsta Al A AR o]0l Skgto] A

(© 2014 The Korean Ophthalmological Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

1039



- thatotatet

. A2 A7 dojdrh? Tripathi et al’2
SEApol| A A} Aol E e a]A|
T7b Erhal Haskglon, o= FJEahy
FIAZE A Ed= Y] 27] A&7l =wo
7} E]3 gitk. oo we} SooHoo et al®S A1y
o] FAl A= YHoR 27] ghe W

= 3
NI T
R, WA W e s Agstel 63

o
=i
2
of

=i
Ul

4 ol
= OlN

oX oX
HooX et R
o)

ox 2
2o

1o
ol o

o

ri
A

1‘1,]
Ak
k|

1 e

i

o

Ni=N
)
o)

=

fto

& o
oY

]H]—A] THAvastin ; Genetech, Inc., San Francisco, USA)

.‘% Aﬂ A—U(]—O]x]___ OJxﬂtﬂ—Oi}/\—] uﬂE]—UP/\]/\HB':h,]—
%h%wﬂg%, g 5o fAdel FYstel 4
AR GIek ! AR UAe] A2 wuh
AZgRE Aol iAol Falsto] BrIcke] it
74Tt whe AEe] Ad mnE Belths But glo
o], 215 olof whe} ujubAFERE iAW Ei Al 29
she Aol AgRE ) 277ne Bﬂsﬂ:az 2l
TR sk oA Sjele] wlukAl o] At §
A B4 FUSHE W SR T T‘mt
el Am EmakE ulaE A7 glglch
web £ Ao, ARSI Aol v}
e T G A FA S 44 A
5 QR 2 7he) Al Qleke] sk A A
 FUEAILRA] A Ame} Zupo) EH?‘YJ

st shelr.

mﬁt
)

5:
.\~_

-

Dad

F

o

= =
¥ 5

to b r
il

CHmh B

CHat 2tXt
2010 1€95E 201249 129717 AP B=go =
2ol WHZE S3(AAF 351, oA} 18%) x}o] oY)
£ g or EASH ol F Al ¥ 37487
73 ko] =2 oFrd 2HAL 4, Al A 37 H"J ojtfjof
it S Al wh2 Bk 2“‘(‘:‘“111 s 17, vawl
AAl 17), B HollAl wupA T f-2]* llﬂ e
Al RS Shx} 11, Tefar ZhabEE ek 9 felA] &
=R ookE ) 21 5 5 9ol EH*FOM
AlQ|=lo] 447 2] AlFE o] tiio] =Gt

o)

¢

1040

st3[X| 20144 WM 55 H M7 3

ok 0.15% brlmonldme tartrate (Alphagan-P®, Allergan,
Waco, USA), 0.5% brinzolamide-timolol (Elazop®, Alcon,
Ft Worth, USA)3} 0.004% travoprost (Travatan®, Ft Worth,
USA)E ARE-staL,
SK chemicals, Korea)?} HWMFARE TAFELA|(15%
Mannitol”, CJ pharma., Korea)S F0]a}9ict. o] w]u}A|
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A8}9) 1, 247N (um)= Pentacam® (Oculus, Wetzlar, ZFo] 3= ANOVA test2 H|W ST 2E 720
Germany)< ©]-85to] S7g5k3lty. AAlALe] -7, 44 #kol 0.05 mRkel F-E FAAGL o7t Sl Aew 1F
Ae) F7, A 2L %) ALET B A% A% T Fatock
Table 1. Demographics of enrolled patients

Group I Group II value Total
(n = 23) (m =21) Py (n = 44)

Age (years) 58.7 £ 9.9 60.5 + 8.8 0.556" 59.9 +9.2
Sex (n)

Male 14 16 30

Female 9 5 0.731" 14
Underlying diseases (n)

DM 14 14 28

HTN 3 2 5

DM and HTN 6 5 0.668" 11
Preoperative diagnosis (n)

PDR 16 17 33

CRVO 7 4 0.672" 11
Lens status (n)

Phakia 12 12 24

Pseudophakia 9 8 17

Aphakia 2 1 0.805" 3
PAS (n)

None 11 8 20

Mild 4 1 5

Moderate 3 1 4

Severe 2 5 7

Very severe 3 5 0.374" 8
Ahmed valve implant surgery (n) 5 7 0.425° 12

Values are presented as mean + SD; Group I: simultaneous intravitreal and intracameral bevacizumab injection group; Group II: intravitreal
bevacizumab injection group; PAS range: none = 0°, 0° < mild = 90°, 90° < moderate = 180°, 180° < severe = 270°, 270° < very

severe = 360°.

DM = diabetic mellitus; HTN = hypertension; PDR = proliferative diabetic retinopathy; CRVO = central retinal vein occlusion; PAS =

peripheral anterior synechiae.
*Paired t-test; TRisher’s exact test.
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of e} s e A %‘«,J%_L ] 159 + 3.9 mmHg,
E 201510 75+ 36 mmHgE A F9lo] THE 92
of Hlg] EAZCR G54 2 okt FAS HAh

i

AN
(p=0.003, p=0.009, Fig. 1). 3[R & & 1Y, 1L, 324
o] Qbt ®IZt A= F +F 119 Zo|7h HATHp=0.315,

p=0957, p=0.841, Fig. 1). 5 24 A& W3] ok} 5
Be 9IS AMEE AStF ASE SO Hol7h glglch
(p=0.164, p=0.189, Table 3).

Table 2. Change of visual acuity between pre-injection and post-injection 3 months later in both groups

Group [ (n = 23) Group II (n = 21) p—value* Total (n = 44)
Better (n) 4 5 9
Same (n) 18 15 33
Worse (n) 1 1 2
p—value* 0.658 0.624 0.638
AVA (mean + SD, n) 0.22 + 0.36 0.24 + 0.32 0.882 0.23 + 0.34

Group I: simultaneous intravitreal and intracameral bevacizumab injection group; Group II: intravitreal bevacizumab injection group.
SD = standard deviation; AVA = visual acuity difference between pre-injection and post-injection after 3 months (visual acuity range: 1 =

counting fingers or worse, 2 = 0.01-0.1, 3 = 0.2-0.5, 4 = 0.6-1.0).

*ANOVA test; Paired r-test.
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Figure 1. IOP difference between
post-injection and pre-injection in
both groups. Group I: simultaneous
intravitreal and intracameral bev-
acizumab injection group; Group II:
intravitreal bevacizumab injection
group. IOP = intraocular pressure.
“Paired t-test, p-value < 0.05.
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Table 3. Change of IOP and number of IOP lowering medications in pre-injection and 3 months after injection in both groups

Group I Group II Total
(n = 18) (n = 14) p-value (= 32)
IOP (mm Hg) Pre-op 36.0 + 4.1 349 +42 0.637 354176
Post-op 1 day 26.5 +4.8 29.3 +3.1 0.385 279 + 7.6
Post-op 3 days 20.1 + 34 274 +33 0.042" 23.7+ 7.8
Post-op 1 week 18.8 + 3.7 23.0 £3.2 0.208 209 + 7.7
Post-op 1 month 159 £ 3.6 16.0 + 3.8 0.935 16.0 + 3.6
Post-op 3 months 144+ 25 16.0 + 2.4 0.230 152 +£2.6
IOP lowering medications (n) Pre-op 3.00 +£ 0.0 291 £ 0.3 0.164 2.96 + 0.2
Post-op 3 months 2.47 + 0.4 236 + 1.1 0.189 242 £+ 0.6

Values are presented as mean = SD; Group I: simultaneous intravitreal and intracameral bevacizumab injection group;

Group II: intravitreal bevacizumab injection group.
IOP = intraocular pressure; Pre-op = pre-injection; Post-op = post-injection.
"Number of patient exception Ahmed valve implant surgery received; 'Paired r-test, p-value < 0.05.

Table 4. Comparison of regression time of NVI and NVA in both groups

Group I (n = 23) Group II (n = 21) p-value Total (n = 44)
Regression time of NVI (days) 31 +12 39+ 1.6 0.026" 35+15
Regression time of NVA (days) 32+ 14 40+ 1.5 0.033" 36 +1.5

Values are presented as mean + SD; Group I: simultaneous intravitreal and intracameral bevacizumab injection group; Group II: intravitreal
bevacizumab injection group.

NVI = neovascular iridis; NVA = neovascular angle.

"Paired r-test, p-value < 0.05.

Table 5. Comparison of regression time of NVI and NV A according to lens status in both groups

Phakia Pseudophakia Aphakia
(Group I: n = 12, (Group I: n = 9, (Group I: n = 2, p—value]L
Group II: n = 12) Group II: n = 8) Group II: n = 1)
Regression time of NVI (day) Group I 32+ 14 3.1 £1.0 2.0+ 0.5 0.291
Group II 42 +1.9 33+ 1.3 2.0 + 0.0 0.006"
p-value” 0.01 0.565 1.000
Regression time of NVA (day) Group I 32+13 3.1+ 14 2.0+0.5 0.242
Group II 42 +19 34415 2.0+0.0 0.005"
p-value’ 0.009" 0.549 1.000

Values are presented as mean + SD; Group I: simultaneous intravitreal and intracameral bevacizumab injection group; Group II: intravitreal
bevacizumab injection group.

NVI = neovascular iridis; NVA = neovascular angle.

*Paired t-test; Tp—value < 0.05; IANOVA test.

AlME | 5} 2ol FATHA o2 [Folgt ato]7t ¢l Tk (p=0.565, p=1.000).
SAAEE I Az R T £ A7 TR 4 ARZAE T 2 A71E ARl e 54 4
T, SAAEE T APAAYE IS BE SRjoA] Ay 0] 32 £ 1.3Y, T FULS 42 = 19UE F 19
Aok SAAEE T FA] FATONA 3.1 + 1.2Y, &5 F FAACE o3t Apol7t HAARHp=0.009), 21557
AellA= 3.9 = Ledo] Ao, HPZAIFERE FAl At FAA ol A= ZHol7t Gl th(p=0.549, p=1.00,
FUTONA 32 + 1.4, T YA = 4.0 + 1.5Y0] & Table 5). 5A] %‘—?4401]*1 A FFl W FA} A
QEfo], FA} ALY ES W FA] FYUTlA FAS HZAET 29 A7 Y3 AfolE HolA] kot
Aoz 9olal wa] 2= rHp=0.026, p=0.033, Table 4). (p=0.291, p=0.242), E_P% Zo| oA QA oke] Ao
*Xﬁﬂ Foll T2 FAAEET A AV A B AFAA b T A Qe vl A 9 AU E
W, g AIRIA Al FYURE 32 £ 14Y, T FUT o] a9 &H=7F FAFCR {o5kA A AThp=0.006,
42+ 1997 F 3 ol 93t AtolE H A tHp=0.01, p=0.005, Table 5).
Table 5). e} Qg7 AItat FAA QoAM= + &
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Table 6. Change of corneal parameters in pre-injection and 3 months after injection in both groups

Group I (n = 18)

Group II (n = 14) p-value’

Total (n = 32)

ECC Pre 2380.60 + 278.95
Post 2264.65 + 257.45
p-value' 0.228
AECC 77.95

Ccv Pre 17.50 + 5.87
Post 15.60 + 5.42
p-value' 0.210
ACV 1.9

Hexa Pre 51.89 + 4.19
Post 51.20 + 4.18
p-value' 0.685
A Hexa 0.69

Pachy Pre 620.64 + 38.53
Post 566.55 + 36.75
p-valueT 0.014
APachy 54.09

2444.8 + 360.50
2377.05 + 360.95
0.364
67.75
18.55 + 3.76
16.75 £ 5.76
0.256
1.8
53.39 + 2.65
52.64 + 3.60
0.630
0.75
625.18 + 26.48
573.81 + 26.65
0.036
51.37

0.342
0.442

0.064
0.537
0.418

0.602
0.290
0.349

0.598
0.671
0.615

0.762

2389.20 + 322.42
2319.85 + 310.20
0.569

18.03 + 4.90
16.18 + 5.70
0.309

52.64 + 3.54
51.91 + 3.92
0.627

622.80 + 32.85
569.03 + 31.80
0.015

Values are presented as mean + SD; Group I: simultaneous intravitreal and intracameral bevacizumab injection group; Group II: intravitreal

bevacizumab injection group.

Pre = pre-injection; Post = 3 months after injection; ECC = endothelial cell count (cellsyrmm2); CV = coefficient of variation; Hexa =
hexagonality (%); Pachy = pachymetry (um); & = difference between pre-injection and 3 months after injection.
“Number of patient exception Ahmed valve implant surgery received; "Paired r-test.

Table 7. PAS change according to lens status in both groups

Phakia Pseudophakia Aphakia . Total
(GroupI: n = 12 (GroupI: n =9 (GroupI: n =2 p-value (n = 44)
Group II: n = 12) Group II: n = 8) Group II: n = 1)
Preop PAS Group I 1.12 £ 0.45 1.00 + 0.56 3.00 + 0.00 0.112 2.12 £ 0.74
Group I 1.22 + 0.76 2.42 + 0.66 4.00 + 0.00 0.142 3.64 £0.82
Postop PAS Group I 1.83 + 0.52 1.69 + 0.58 3.00 + 0.00 0.346 3.52 £ 0.61
Group II 2.03 +0.82 3.14 + 0.64 4.00 + 0.00 0.052 5.17 £ 0.73
APAS Group I 0.71 + 0.12 0.69 + 0.09 0 0.650 0.70 + 0.18
Group II 0.81 + 0.18 0.72 + 0.12 0 0.262 0.76 + 0.15
p-value” 0.020° 0.317 0.068

Values are presented as mean + SD; Group I: simultaneous intravitreal and intracameral bevacizumab injection group; Group II: intravitreal

bevacizumab injection group.

PAS = peripheral anterior synechiae (PAS range: 0 = 0°, 0° < “1” = 90°,90° <

“2”7 = 180°, 180° <

“3”7 = 270°,270° < “4” = 360°);

Pre-op = pre-injection; Post-op = post-injection at 3 months; APAS = PAS difference between pre-injection and 3 months after injection.

"Paired r-test; 'p-value < 0.05; “ANOVA test.
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