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Figure 1. (A) Photograph before resection of the right superior rectus muscle of rabbit's eye. (B) Photograph after

subconjunctival injection of Bevacizumab (2.5 mg) at the operative site.
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Table 1. The grading score of conjunctival injection and edema

Score Injection and edema
0 None
1 Injection only
2 A few blood vessels and mild edema
3 Moderate injection and edema
4 Severe injection and gross edema

Table 2. The grading score for inflammation

Score Grade of inflammation

0 No inflammation

1 A few lymphocyte and plasma cell

2 Mild inflammatory infiltrate composed of
lymphocytes, plasma cells, and polymorphonuclear
leukocytes beneath the epithelium

3 Grade 2 + neutrophils in the epithelium

4 High concentrations of lymphocytes, plasma cells,
polymorphonuclear leukocytes, and histiocytes

Table 3. The grading score for fibrosis

Score Grade of fibrosis

0 No fibrosis

Mild perimuscular fibrotic reaction

Easily detected thick bands

Well—developed dense bands of collagen

A severe fibrotic response replacing large areas

= DN
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Figure 2. Photographs of rabbit’s eye at 2 weeks after surgery. (A) Superior rectus muscle of experimental group,
Grade 1. (B) Superior rectus muscle of control group, Grade 2. (C) Superior rectus muscle of control group, Grade 3.

|

Figure 3. Photographs of rabbit’s eye at 4 weeks after surgery. (A) Inferior rectus muscle of experimental group,
Grade 0. (B) Superior rectus muscle of experimental group, Grade 1. (C) Inferior rectus muscle of experimental

group, Grade 2.
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o A= AP A 1.9+0.67, e 9=
22204702 txaolA o =3y SAEE Atol=
& 9 tH(Mann—Whitney test, p=0.285)(Table 4)(Fig. 2).
FAE 23R 58 W 25 AwTt F 2 BFoA
Zasto], A 1.3+0.74, gj&2 04105802 1 F
E7} v]22389tH Mann—Whitney test, p=0.364) (Table 4)
(Fig. 3).
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L, T o Afolofl g2t atol= glith(Mann—Whitney
test, p=0.414)(Table 5).
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Table 4. The comparison of conjunctival injection and edema at 2 and 4 weeks after surgery

Experimental group Control group P value
Grade of injection & edema 2 weeks 1.940.6 2.240.4 0.285
4 weeks 1.3+0.7 1.440.5 0.364

"Mann—Whitney test.
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Table 5. The comparison of muscular attachment power at 4 weeks after surgery

Experimental group Control group P value”

Power (g) 209+109 180459 0.414
‘Mann—Whitney test.
3 Fute] 5 RIS HAT 5 Uglom, unA 19k o
He e RS SAT 5 otk A 95 AP
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p=0.702)(Fig. 5). T3t 5] H/3t Y= F 2 Alo]
o Zol7t ¢l th(0.64+0.9:0.74£0.74, Chi—square test,
p=0.232)(Table 6)(Fig. 6).
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Figure 4. Inflammation of the conjunctiva on histologic finding at 2 weeks after surgery (Hematoxylin—eosin stain,
%100). (A) SR® of experimental group, Grade 1: A few inflammatory infiltrates (arrow). (B) IR" of control group,
Grade 3: Mild infiltration (arrow) and neutrophils (star) in the epithelium. "SR=superior rectus muscle; "[R=inferior

rectus muscle.
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Figure 5. Inflammation of the muscle on histologic fin— ding at 4 weeks after surgery (Hematoxylin—eosin stain,
%100). (A) IR" of experimental group, Grade 0: No evidence of inflammation. (B) SR of experimental group, Grade

3: Numerous inflammatory infiltrats (arrow).
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Table 6. The comparison of inflammation and fibrosis on histologic findings at 4 weeks after surgery

Experimental group Control group P value”
Grade of inflammation Conjunctiva 2.3+0.7 2.0+0.7 0.698
Muscle 1.5+0.8 1.44+0.8 0.702
Grade of fibrosis Muscle 0.6+0.9 0.74+0.7 0.232
" Chi—square test.
4 e 1 J . Sy \
!.:’ ie + s Y . : ! ‘
[ . ’ [ b . - ' .
o - * . o
p Y .~ s 4 Jd !
#\ . & g ~ * - -
o “ ¢ . N > -
/ ' - \ 7 .
F 4 X r Y ”
\ -
. 1 e .l X p
L] \ . .' p
\ ¥ 4 . at
A 3Y &P . ’
' v /
B

A

Figure 6. Fibrosis of the muscle on histologic finding at 4 weeks after surgery (Hematoxylin—eosin stain, x100).
(A) IR" of control group, Grade 0: No evidence of fibrosis. (B) SR’ of experimental group, Grade 2: Thick fibrotic

bands (arrow).

VEGFo|t}. VEGF= gutdlof Agd gehjoz wjulA|
xo| Aejro=z zhgato] st PP} FAHRE S
241714, I g 2| g w2 TS B
th’ o], B Ao A Erjo)A] TEAL T 5 HY
o] bevacizumab-<- Q‘QOHAPO}@] =& §99 VEGFE
O%xﬂtﬂ-oi,yﬂ 731:!]—4 Z&] Ul _% 71—_/]\_/\]7]‘—11

Ao} 2B RO|EAIAIE kst Akt <l
oFs}t FAZS H|WPS wf 2% T opARZE
% %j—%- 59l at) Ao/t gl st
= AH RO FAP} e T PR 4 23501] ot
& 2] okrii B 15kglc). olof| H|ate] von Noorden®
2

7t

Wortham et al'@} Kim et al’ol] ©JatH /\}/\] & 5 g
o

_:L
O

hoy et al

i
_111
QE o|

Hlzolmol GRS TS FATE f& T 109
A AR S BulRo] Fasha Aut $uo| 2710

‘IR=inferior rectus muscle; TSR=superior rectus muscle.

A48k sk Tei o] eFRavtel|uiks A
o 2 o3l s|olet o Azsc
G 919 932 oAsh] Slaf 2ol = ok

2 Healono|t} ADCON-L =3 > 5—fluorouracilo|t} mi—
tomycin¥} 22 SFHAA] ARE-0| 04—?54 v} ¢loh™® Healone
ARgste] SEAYS ol AR 4
A7k RWAROTG 1 Al P 2eslch
Kim and Choi’= ADCON-L& Zutn} 8A}o], 283}
T Apolol] ExBto] 4 1919 G2 5% F 3771
Ao, AAROIN A S I 4ol §7 @
HRBE BN S Gk A0R Yegou £718 o
ez gt AFtol7] uiwol AlgollAl = A-8-st=
o= @ 7Hx) Akl ek shck
CIEIG ool A S1L 4 910] 2 oD
ofof & B ohje} Zguat 8ol FHE
Cho et al"& E7]0]A AMA] 2% 5 G2 YA S 9J8) 0.4%
betamethasone, 5% 5—fluorouracil, 0.02% mitomycin C
5o Aushrastel 14 F9 22504 24 273}
o] 5% S5—fluorouracil-2 23], 0.02% mitomycin C= o 1
slo] ApgRRoE & & fzfo] Aes] AEe AukE
Ak I8y 0.02% mitomycin C& Z95}ARE 69F

ww_ophthalmology.org 427



- Cfstetatets|x| 20108 X 51 @ X 33

% 19914 FoIALS RIS Kim et al’ 71E9H]
FAEE AR T mitomycin Co =5 2e|sto] 2
a55eAReE A3}, 0.02% mitomycin CE AR 7490 =
& T 72 daet ARotAle] S4 oA 2de &
9ot 0.05%2] mitomycin C& FARSE Ao &3}
7F dck skdch 28y 0.02%2] mitomycin CE At
SEARRE o

1‘{}‘1
>
o

ol| A Al 71—uh:]a}— H 118} mltomycm C
)

acizumab 2.5 mg2 Aus}FALS} T HHJ 3
sl Sua PYFE WS Qeton], 2RAHE i
23k Hol7} gk

Lee et al”®& zura) 7)o A bevacizumab 7.5 mg<
Aupst 2sto] 1~2%744) LAY $EL ket ga
A7I3L B A ol RISHeE] FabHol: Solgt
‘%‘201 UG THIL dlof bevacizumab®] A9SEEAZ}F oHE
01 2227 WS ) AIS 4= 9l 083 AR
QJAI3E B 9Jck 18y 2.5 mgQ] bevacizumab2
‘%}%*}0}01 Zofe] AETE PaAZeH Basel
SRl IR 44 2 725 mge)
bevacizumab& Zuts}t £95ke] AtyH o) 28 9 %
#aka] wislol glo] % ko] AolS Holx| ggie.
Weijten et al**o] R.113}F ule} Zro] ol Ale]e] bev—
acizumab& Zu}s}o] Z?J%}Ei OFEL Autd i} YL
e SolA wEA S, AAE FA WA AR
ot WA WL B Ae R AZRE wehy B A
oAl U3t bevacizumab®] &5Fo| AtFR o2 A9
izl oFAle] anprt FE5] UehdA] sk 4= Stk
A zFsITY,
Aute] 8 BEg 7t AnT} 280 245
S| UleL bevaazumab«l A = gt A7t
Pré—f?}l 29| oFsell ol AW F=AFT Bl ast
ol 2018 AR AS UL 10-1009] 27}
o Ugehn glol” W FUTE FAA oY
ol w2 A3 E+= bevacizumab®] HHE F¢]of
gt Adlo] o] Fojxok & Aojn, & ARdof|A= A 4
290 42 iz g Aol 1

30 _Iﬁ
i

=

shE, B AToldE T RAES 24T T 2NN
Aastck 1 23 209 B4 192k S RIS =
Heprom SRl 4 dglovt Aekt WS glstel
DR 245 oS ol d 2HAE Alastelo}
3 Ao A7 B olejg WoR A% AunE A

A2 07 BV Z&A4 & bevacizumab 2.5 mg
=
=

URIEARE A3 ¢ F Av 280 953 4

1) Wortham E 5th, Anandakrishnan I, Kraft SP, et al. Are antibiotic
steroid drops necessary following strabismus surgery? A pro-
spective, randomized, masked trial. ] Pediatr Ophthalmol Strabis-
umus 1990;27:205-7.

2) Kim HY, Lee S, Lee JH, Lew H. The effect of antibiotics and ste-
roid drops following strabismus surgery. ] Korean Ophthalmol
Soc 1993;34:327-30.

3) Choy AE, Weiss S, Chow C, et al. Dexamethasone sodium phos-
phate (Decaron) versus saline placebo injections in strabismus
surgery. ] Pediatr Ophthalmol Strabismus 1982;19:140-3.

4) von Noorden GK. Principles of surgical treatment. Binocular vi-
sion and ocular motility. 4th ed, St Louis: CV Mosby, 1986;479-531.

5) Searl SS, Metz HS, Lindahl KJ. The use of sodium hyaluronate as
a biologic sleeve in strabismus surgery. Ann Ophthalmol 1987;
19:259-62.

6) Kim SK, Choi MY. The effects of ADCON®-L on the adhesion af-
ter strabismus surgery. ] Korean Ophthalmol Soc 2003;44:208-14.

7) Cho YA, Lee DS, Shon TS. The effect of subconjunctival betha-
methasone, 5-fluorouracil and mitomycin C on postoperative ad-
hesion after strabismus surgery. ] Korean Ophthalmol Soc
1994;35:1698-709.

8) Kim CI, Kang SM, Cho YA. The adequate concentration of sub-
conjunctivally injected mitomycin C for the prevention of post-
operative adhesion in strabismus. ] Korean Ophthalmol Soc
1998;39:1271-80.

9) Lama PJ, Fechtner RD. Antifibrotics and wound healing in glau-
coma surgery. Surv Ophthalmol 2003;48:314-46.

10) Ferrara N, Hillan K], Gerber HP, Novotny W. Discovery and de-
velopment of bevacizumab, anti-VEGF antibody for treating
cancer. Nat Rev Drug Discov 2004;3:391-400.

11) Rosenfeld PJ, Moshfeghi AA, Puliafito CA. Optical coherence to-
mography findings after an intravitreal injection of bevacizumab
(Avastin) for neovascular agerelated macular degeneration.
Ophthalmic Surg Lasers Imaging 2005;36:331-5.

12) Spaide RF, Laud K, Fine HF, et al. Intravitreal bevacizumab treat-
ment of choroidal neovascularization secondary to age-related
macular degeneration. Retina 2006;26:383-90.

13) Stifter E, Michels S, Prager F, et al. Intravitreal bevacizumab ther-
apy for neovascular age-related macular degeneration with large
submacular hemorrhage. Am ] Ophthalmol 2007;144:886-92.

14) Kim YH, Kim ES, Yu SY, Kwak HW. Long-term effect of intra-
vitreal bevacizumab for CNV secondary to age-related macular
degeneration. ] Korean Ophthalmol Soc 2008;49:1935-40.

15) Kim JY, Kweon EY, Lee DW, Cho NC. Results of intravitreal
bevacizumab for macular edema with retinal vein occlusion and
diabetic macular edema. ] Korean Ophthalmol Soc 2008;49:1275-82.

16) Iturralde D, Spaide RF, Meyerle CB, et al. Intravitreal bev-
acizumab (Avastin) treatment of macular edema in central retinal
vein occlusion: a short-term study. Retina 2006;26:279-84.

17) Yazdani S, Hendi K, Pakravan M. Intravitreal bevacizumab

428 www,ophthalmology.org



-3 o : 2EH

(Avastin) injection for neovascular glaucoma. ] Glaucoma 2007;
16:437-9.

18) Lee DW, Lee DG. Two cases of subconjunctival injection to pre-
vent bleb failure after trabeculectomy. ] Korean Ophthalmol Soc
2008;49:1345-9.

19) Erdurmus M, Totan Y. Subconjunctival bevacizumab for corneal
neovascularization. Grafes Arch Clin Exp Ophthalmol 2007;245:
1577-9.

20) Bahar I, Kaiseman I, McAllum P, et al. Subconjunctival bev-
acizumab injection for corneal neovascularization. Cornea 2008;
27:142-7.

b

HIHEAIF R FAL-

Exp Eye Res 1971;11:1-6.

22) Ozkan SB, Kir E, Culhaci N, Dayanir V. The effect of Seprafilm
on adhesion in strabismus surgery-An experimental study. J
AAPOS 2004;8:46-9.

23) Lee JW, Park Y], Kim IT, Lee KW. Clinical results after applica-
tion of bevacizumab in recurrent pterygium. ] Korean Ophthal-
mol Soc 2008;49:1901-9.

24) Weijtens O, Feron EJ, Schoemaker RC, et al. High concentration
of dexamethasone in aqueous and vitreous after subconjunctival
injection. Am J Ophthalmol 1999;128:192-7.

25) Bakri SJ, Snyder MR, Reid JM, et al. Pharmacokinetics of intra-

21) Munton CG. Tissue adhesive in ocular surgery: a prospective study. vitreal bevacizumab (Avastin). Ophthalmology 2007;114:855-9.

=ABSTRACT=

The Effect of Subconjunctival Injection of Bevacizumab After
Resection of Muscle in Rabbit Models

Kyeong Jin Woo, MD1, Kyoungsook Lee, MD1, Dong Gyu Choi, MD2, Mi Young Choi, MD'

Department of Ophthalmology, Chungbuk National University Hospital, Chungbuk National University School of Med‘\c‘\new, Cheongiju, Korea
Department of Ophthalmology, Kangnam Sacred Heart Hospital, Hallym University College of Med\'c'\nez, Seoul, Korea

Purpose: To study the effects of subconjunctival injection on the conjunctiva and muscles after muscle resection in a rabbit model,
Methods: Resection surgery of 5 mm was performed on both the superior rectus muscle (SR) and the inferior rectus muscle
(IR) in five white rabbits, As such, 2.5 mg bevacizumab was subconjunctivally injected around the right SR and IR in the ex—
perimental group. The left eyes were not injected and were instead used as the control group. The degrees of injection and
edema of conjunctiva were classified on a scale from 0 to 4 via gross examination by five examiners at two and four weeks
after surgery. The strength of the muscle attachment was assessed, and the degrees of conjunctival inflammation and inflammation
and fibrosis of the muscle were classified on a scale from 0 to 4 at four weeks after surgery via histologic examination,
Results: The results of gross examination at two and four weeks after surgery showed positive correlation among the five examiners
(k=0.52, k=0.4), although there was no statistically significant difference between the experimental and control groups (p =0,285,
»=0.364). There was also no significant difference between the two groups with regard to tensile strength of the attachment (p=0.414),
inflammation of the conjunctiva and muscle, or fibrosis of the muscle in histologic examination (0=0.698, p=0.702, p=0.232, re—
spectively).

Conclusions: There were no significant effects on the inflammation and fibrosis of the conjunctiva or muscles due to subcon—
junctival injection of 2.5 mg of bevacizumab after muscle resection in a rabbit model,

J Korean Ophthalmol Soc 2010;51(3):423—429
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