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Table 1. Distribution of corneal neovascularization group

Number of patients
(Number of eyes)

Cause of corneal
neovascularization

Rejection of corneal graft 5 (6)
Stevens—Johnson syndrome 3 (5)
Chemical burn 2 (3)
Herpes stromal keratitis 2 (2)
Neurotrophic ulcer 1 (1)
Herpes zoster keratoconjunctivitis 1 (1)
Superior limbic keratoconjunctivitis 1 (1)

Total 15 (19)

A oA B AL A 13 oAt #HAE Hol
B8 PR, A Aol ANET
B2 o B Hofstalc 3y
At 37 AP} Wastchn weEs 49
= sl 25 oj4ke] 7HA o R | 53714 A
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A=ty W4=0] ujm= SPSS version 162] Wilcoxon
signed ranks testE o]-g3fo] EA31911, p<0.055 4
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+12. uﬂ 46.6+17. 5&1]& 4»711 Q}X};LOﬂ
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2} 3150} 71 1,68, 1579019031, 2 AR
SR} A= 3.83], 14.2U & FA} 7 oll= 2 2lo)7} 9
A T Szl B3] o ol Bt FALE A
Yoioirt. 2o W AT W AL 247 36+1.37)
4, 4.241.57§ Lol }lcH(Table 2).
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Table 2. Baseline characteristics and outcomes of bevacizumab injections to subtenoncapsule for pterygium and
corneal neovascularization (Mean+Standard Deviation)

Pterygium Corneal neovascularization

Number of patients (eyes) 21 (25) 15 (19)
Male : Female (eyes) 9 (10) : 12 (15) 10 (12) = 5 (7)
Age (years) 53+12.1 46.6+17.5
Mean number of injections (Mean days of interval) 1.6 (15.7) 3.8 (14.2)
Mean duration of follow—up (months) 3.6+1.3 4.241.5
Regression of lesions (eyes) CR™ 0 (0%) CR: 2 (11%)

PR": 5 (20%) PR 16 (84%)
Change of visual acuity (eyes) none 2 (11%)*
Side effects (eyes) none 6 (32%)°

* CR=complete remission of neovascularized lesion; ' PR=partial remission of neovascularized lesion; * Improvement more than
2 lines of Yong—Han Jin's distance visual acuity test; ¥ No systemic but localized side effects like punctate epithelial erosion (4
eyes), high intraocular pressure greater than 24 mmHg (2 eyes).

7.04  [B Pre—bevacizumab 3.50- = 0.007*
» injection o =0.008* o p )
g [l Post-bevacizumab s
B 6.0- injection 3

2| w -
g 2 3.00
3 £
N ]
o N
5 5.0- &
§ é 2.50
g g
S 4.0~ 3
G L g
3 $ 2.00-
= c
8 3.0~ 3
ks ©
7] [V}
g o 1.50+
S 2,01 &

1.00-— . I

A 10~ B Pterygium Corneal neovascularization

Pterygium Corneal neovascularization
Figure 1. Comparison of the changes in the average scores of corneal neovascularizaion before and after sub—
Tenon’s capsule injections of bevacizumab. (A) There was a significant decrease of the score of corneal neo—
vascularization extent in the corneal neovascularization group. (B) There was a significant decrease of the score
of corneal neovascularization severity in the corneal neovascularization group.

* p<0.05, Wilcoxon signed ranks test.
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Aol H3} Ble=tdst A A, 9] Al wske TR il 18
S ARG A 25 o] Al o] dhEE 29k o

7N SRR 25¢F oL Al gRio] H 2¢hS ARt S At AEEAES S 10k ' A A
tfj 3 Ro] Zhak AE FR(172H) oA bevacizumab Algo] 2 m A7) oA £%(20/500) )4 53] bevacizumab

5. oy .
At : : i ‘&- NAR ‘ G i
Figure 2. Thirty—eight—year—old man with a histo

X ’ L. v;' V\_

ry of pterygium over 10 years. Color photographs of his right eye
before bevacizumab injection (A), 2 weeks after the first injection (B), 1 month after the second injection (C), 2 months
after the third injection (D). Conjunctival injection was subsided slightly but magnified photographs of pterygium
head showed unchanged lesion of corneal neovascularizaion (extent 1, severity 1.5) at before bevacizumab injection

(E), 1 month after the second injection (F), 2 months after the third injection (G).

Figure 3. Fifty—one—year—old woman with a month history of herpes zoster keratoconjunctivitis. Before bevacizumab
injection, (A) Left eye showed some of small, round stromal opacities(arrow heads) (extent 1). (B) Slight limbal
elevation with injection of conjunctiva (arrow) was noted. (C) Magnified photograph of superior cornea showed
severity 1. Two weeks after the first injection, (D) stromal opacities, (E) limbal elevated lesion, and conjunctival
injection disappeared. (F) Corneal neovascularized lesion disappeared completely (extent 0 and severity 0) until 6
months.
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Figure 4. Sixty—three—year—old man with one—month history of herpes stromal keratitis. Before bevacizumab
injection (A) Left eye showed corneal neovascularization at the inferior portion (extent 2). (B, C) Magnified
photograph of inferior cornea showed severity 2. (D, E, F) Two weeks after the first injection, inferior corneal
neovascularized lesion disappeared completely (extent 0 and severity 0) until 6 months.
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Figure 5. Twenty—five—year—old woman with one—year

history of ocular surface disease caused by Stevens—
Johnson syndrome. (A) Right eye showed epithelial
and stromal opacification at the central cornea with
total peripheral corneal neovascularization (extent 12)
before bevacizumab injection. (B) One month after the
fifth injection, it showed marked reduction of corneal
opacification, with significant disappearance of blood vessels
(extent 6.5). (C) Magnified photograph of superior
cornea before bevacizumab injection showed severity 4
and (D) 1 month after the fifth injection showed severity
3. Her best corrected visual acuity (BCVA) was 20/500
before bevacizumab injection, and eventually it improved
to 20/100.

7}& 2l bevacizumab FAFZF ZHa AAE Y HHO 54 &
}E yed Aoz AZEA] gl

H|Z bevacizumabo] 7l AZlof|A]
of etz Zah AE T W= 2
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Aol A = 7&‘11}9] T8 T A= ERIEU o
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bevacizumab B35} FAF A 527 dAAo 2 g3} )
2 Aoz welr),
ok A A3 Aol A] bevacizumab FAF 3 9bH T
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10 X o2

J¥
=)

4 23l 20 % WAER ZHa et sles)s A 2
dolglom, mE 13 A} T AP T Hdo] 93|
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Figure 6. Forty—five—year—old woman with 3—month

history of ocular surface disease caused by rejected
corneal graft. (A) Photograph of right eye showed central
stromal opacity with nearly total peripheral corneal
neovascularization (extent 11) before bevacizumab injection.
(B) One month after the fifth injection, it showed marked
reduction of central corneal opacity with significant
disappearance of blood vessels (extent 6). (C) Magnified
photograph of nasal cornea before bevacizumab injection
showed severity 3.5 and (D) 1 month after the fifth
injection showed severity 3. Her best corrected visual
acuity (BCVA) was 20/100 before bevacizumab injection,
and eventually it improved to 20/50.
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=ABSTRACT=

The Effects of a Subtenoncapsular Injection of Bevacizumab for
Ocular Surface Disease With Corneal Neovascularization

Jae Hoon Jeong, MD, Yeoun Sook Chun, MD, PhD, Jae Chan Kim, MD, PhD

Department of Ophthalmology, Chung—Ang University College of Medicine, Seoul, Korea

Purpose: To investigate the effect of an injection of bevacizumab into the sub—Tenon’s capsule on ocular surface neovasculari—
zation disease including pterygium and corneal neovascularization,

Methods: Twenty—five eyes of 21 patients with pterygium and 19 eyes of 15 patients with corneal neovascularization were given
an injection of 5 mg bevacizumab into the sub—Tenon’s capsule, The clinical effects and complications were evaluated by
analyzing the changes in anterior segment photo, visual acuity, and intraocular pressure at week one, week two, week four,
and every month thereafter,

Results: After injections of bevacizumab, partial remission of corneal neovascularized lesion was observed in five eyes (20%)
of the pterygium group, and there were no significant changes in the visual acuity and no complications, In the corneal
neovascularization group, corneal neovascularized lesions of 18 eyes (95%: 2 eyes, complete remission 16 eyes, partial remission)
improved after injections of the bevacizumab and the scores of extent and severity of corneal neovascularized lesion improved
significantly, unlike the pterygium group, The visual acuity of two eyes (11%) improved more than two lines of Yong—Han Jin’s
distance visual acuity test and there were no systemic side effects, Localized side effects included four eyes (21%) with punctate
epithelial erosions and two eyes (11%) with temporary, elevated intraocular pressure in the corneal neovascularization group, The
side effects improved without any additional treatment,

Conclusions: An injection of bevacizumab into the sub—Tenon’s capsule is more effective in fresh lesions of corneal neovasculari—
zation disease than in old and stable lesions of pterygium, Therefore, it could be used as a prominent treatment of various corneal
neovascularization diseases,
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