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Table 1. Baseline characteristics of the patients.

9 YRS AfskITh Al 9] FAEAS fl5H]
Snellen A|8E2 =43t A|8E logMAR (logarithm of
Minimal Angle Resolution)® ®H3}5}e] Hja EA35}9ch
Avery et al”9] MBH ZHAE o83, 2 ZHF

Al Fohe AlE F P A= logMAR 1.7, b eE2

logMAR 2.0, 1A= logMAR 2.30.2 #2|5}3t). Al
o) 2 & T Algo] & Aol H]gl logMAR 0.2 o]
A5t H$-2 akrh & # bevacizumab FAF Al

S
), p—value7} 0.05HT} 28 HeE o

2 at

A A 87 (93%) T FAE 467 o2 = 4175 0]
o SxpE9] Hattholi= 55.049.84913L, AL Hix=
25M100IA TTAIZAA Gt & A didate] E42 3 1o 89
SHA & A SEAY 402 bevacizumab FANE AJYgt
(1)L 417(44%)0]9al, < A bevacizumab FARE
A&YaHA] oFrE (1) 467 (49+2) 0| 3Tk, 2] Bt
Lol 54.149.44], & A Al219] logMAR Hi#7ke 1.60+
0.890]9loH, & & Hupzke FHt 10.8+3.071H0]%l
o}, [I39] Batrfoli= 55.9£10.14], & A A2 9] logMAR
ek 1.7410.830)1%1 01, & - kS Fat 12.8+
6.07HE= FAat Fofgh 2folE Kol ekprh(p=0.06).
SYAAA s $& FALEorA FYAEE, AGET
af ZA], AQlguhdke] 5-9] vl oFt 7F &Ko7k ¢llot.

bevacizumab FAR= & A 1~14Y Alo]of A= =],

Group I Group II D
No. of eyes (patients) 44 (41) 49(46)
Age (years) 54.1+9.4 55.9+10.1 0.36"
Sex (male/female) 18/23 28/18
Preoperative visual acuity (logMAR) 1.60+0.89 1.74+0.83 0.36"
Preoperative lens status (%)
phakia 25 (56.8%) 37 (75.5%) 0.03
pseudophakia 19 (43.1%) 12 (24.5%) 0.03"
Surgical indication
vitreous hemorrhage 25 (56.8%) 30 (61.2%) 0.15"
progressive fibrovasular proliferation 4 (9.1%) 5 (10.2%) 0.26"
vitreous hemorrhage and progressive fibrovasular proliferation 3 (6.8%) 3 (6.1%) 0.32
tractional retinal detachment involving macula 12 (27.3%) 11 (22.4%) 0.16"
Follow—up (months) 10.8+3.03 12.845.97 0.06"

*Student /—test; 'Fisher’s exact test.
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Table 2. Time of bevacizumab injection before vitrectomy
for proliferative diabetic retinopathy.

From injection to vitrectomy No. of eyes (%)

1~3 days 4 (9.1)
4~6 days 30 (68.2)
7~9 days 4 (9.1)
10~12 days 5 (11.4)
13~15 days 1 (2.3)
Total 44 (100.0)

AL 5.8+2.8Y0]%0
74 wolti(Table 2).
% % 179 A|2e 124 LogMAR B3 0.91+0.61, 32
A 0.69+0.48, 6% 0.444+0.38, = 0.68+0.65% =
Aof gl Fo-Z Boon, Iit= & & 194 1.13£0.57,
SE“RH 0.9140.67, 624 0.75+0.46, &< 0.84+0.79%
< Ao vlgf fogk AlgdeS Bk 6789A = 2ol A
H:rLoﬂ Hlafl fofstA E2 ] S EHH(p=0.008, Fig.
1). < Aofl H]al logMAR 0.2 o]/+2] 2]t ‘T‘E‘;‘ ]Eﬂ
Ap22. 179] 364(82%), H;u 43(8T%) oA

% A 4~6 AJo|7} 3002

Final

—e— with injection
- without injection

Figure 1. Average visual acuity changes
after vitrectomy with and without pre—
operative intravitreal bevacizumab in—
jection for proliferative diabetic retino—
pathy at baseline and over a 6—month
period ("p=0.008, Student ¢—test).

Months
Ao} T - Atolo]l Zoli= il (p=0.167), logMAR
1.0 (20/200)3% 0.3 (20/40) 1 1ol =50 SAE vl us)

= = F o 7k zlol= H}\ME]'(Flg 2).

%v} FEARE 72 64.8424.15

28.7%0l wlel sl A **Alzle Eaﬂ;gL}(zF
0.018, Table 3), WA 52] FHF oL} = =
et FAES o aEAlTte] ol Atol= %zﬂ_iz} 5

otk & = AlgE7|2 W 7pAZee [29] 74, [179]
Ao Al AT E Lo m o3t Apoli= FlITh(p=0.13). °]
% ooly dEoR QI3 A9 [IFo AT 23 Qlgit). &

& 3 SuHEd BEANL 2L 1.0292 1179
4.02of w3} FL AL HYoL EAF SoAL
EFH A SE3H(p=0.208).

% & 32 wpa o [Ito)|A] S-0l814] wWotcH(Table 4).
FeAEAlE = A2 FeAlEEl [Hole gl I
o= 25%=(4.1%)0] %E}(p—o 274). BE oA FEA

FUe U F Ao Ares B A o
ofct. whuborabe. [510] 21=(4.5%) 3t 115-2] 93(18.4%)
oA A 8} foJ5t Aol BT p=0.031). AYTT=

Table 3. Comparison of the operation time between with and without preoperative intravitreal bevacizumab injection

for proliferative diabetic retinopathy

With injection Without injection D

Operation time" (total, minutes) 66.4+25.1 78.14£28.7 0.018"

with cataract operation 72.6+£23.9 (n=23) 85.6+£26.3 (n=33) 0.062"

without cataract operation 56.4+£21.7 (n=21) 62.5+£26.6 (n=16) 0.462"
Operation time (subtype)

vitreous hemorrahage 62.0£19.9 (n=25) 70.0+£24.1 (n=30) 0.18"

progressive fibrovascular proliferation 57.5+£21.8 (n=4) 84.0+£7.41 (n=5) 0.09"

vitreous hemorrhage and progressive fibrovascular proliferation 71.7+14.4 (n=3) 100.5+37.0 (n=3) 0.05"

tractional retinal detachment involving macula 71.6+27.7 (n=12) 66.6+17.5 (n=11) 0.81"

* Operation time was calculated by operation record;

" Student /—test.

vw_ophthalmology.org 733



- CHBtotTtatg| x| 20094 X 50 # M5

(%)

0 .
20
Q i 2
o) Visual acuity
S 40
S (Snellen)
g >05
% 60 80.1-05
@ <0.1
80 —
100 — S
Baseline 1 3 6 Final Months
(%)
0 T T T T
20
Visual acuity
5 (Snellen)
£ 40 >05
g ®0.1~05
dl: 60 | <0.1
80 —
100 —
Baseline 1 3 6 Final Months

Figure 2. Visual acuity distribution in proliferative diabetic retinopathy with (A) and without (B)
preoperative bevacizumab injection at baseline and overa 6—month period after vitrectomy.

YRS kol ARt 132(2.0%) BHY31o)(p=0.287), 4a]Al7  FU&S Asch

4> bevacizumab AFYES Al & =7} LS9} ol =

(Ahmed) ®E ARl&e Alefet ¥ gto] 2AE=Qch 1 a1 =t

o e FWFoR & F wehuresh 1o 14(2.3%)

AR [Itoll= il o] Wguhlel= & A feA= el S oy 7HA] Yle] QJalia] AlEelE Ze)
Yof| ofsff Holz] gH Ao] i Foll HHE A2 & SHA| EH, o]ofl= Al E o] T3 FF= U]*JE} 4
156 ARk Gopstep} 1ol (28 ), 18] dugongsel ol 41 Aol Ak fel
2541 %) A EASHATE o] 9= =42 gurat AeS YUREE 53 JZoE fEAmEdE Zﬂﬂ S A
7t 5 Fol WAlsle] dolqAE F AE AN KUAEY, PUAEEY FAYHAS AASD = &

th 329 B9 152 75 5 ez duo] WAsto] glo| A d-3 s Fote] sieha o s Huks QHgSkAl 7]
A 7E5= —zr ATEIL o]0 FEEFES Al I Ao 3 gl A7|7H] SHS sk Zlo] w2 o]
H, WA 12 & & 190o] Ay fejAlEdo] st okt k] 518 e b AT A L AL
AE HS9 %%%*ﬁ‘#ﬂ SHEgES Aol oA VEGFS] & S7HI7IY, F-eaiso] & € A%
& 5 29 1% 2 39 45oflA] sz, 54, o= VEGF9] w7} Wop|al whaf A E S oA
AET =7 Sog 27149l SEA7) bevacizumab skt W)= triamcinolone acetonide® G2 X7} 4 FALR

734 www_ophthalmology.org



Table 4. Postoperative complications after vitrectomy for proliferative diabetic retinopathy with and without pre—

operative injecton of bevacizumab

No. of cases (%)

with injection without injection D

Vitreous hemorrhage recurrence 2 (4.08) 0.274
Neovascular glaucoma 1 (2.04) 0.527
Epiretinal membrane 2 (4.54) 9 (18.36) 0.031
Retinal detachment 1 (2.27) 2 ( 4.08) 0.398
Choroidal detachment 1 (2.27) 0 0.473

Total 4 (9.09) 14 (28.5) 0.012
" Fisher’s exact test.
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=ABSTRACT=

Intravitreal Bevacizumab Injection as Preoperative Adjuvant of
Vitrectomy for Proliferative Diabetic Retinopathy

Min Kyu Shin, MD', Na Mi Kim, MD', Ji Eun Lee, MD, PhD"?, Boo Sup Oum, MD, PhD'?

Department of Ophthalmology, School of Medicine, Pusan National University’, Busan, Korea
Medical Research Institute, Pusan National Univers'\tyz, Busan, Korea

Purpose: The effect of preoperative intravitreal bevacizumab (Avasﬁn@) injection was investigated in primary vitrectomy for
severe proliferative diabetic retinopathy,

Methods: Eyes that underwent vitectomy for proliferative diabetic retinopathy were followed up at least 6 months and were
reviewed retrospectively, The authors reviewed functional outcomes, complications, and operation time between preoperative
bevacizumab injection (group 1) and non—injection groups(group i),

Results: Among 93 eyes of 87 patients, the injection group consisted of 44 eyes of 41 patients and the non—injection gauge group
consisted of 49 eyes of 46 patients, The mean interval between injection and vitrectomy was 5.8 days, Final visual acuity
significantly improved as compared to preoperative visual acuity, and group | showed better visual acuity than group Il (0=0.008).
Visual acuity improved logMAR 0.2 or more in 36 eyes in group | and 43 eyes in group Il (0=0.167). The average duration of
postoperative vitreous hemorrhage was 1,02 days in group |, and 4.02 days in group Il (p=0.208). Recurrence of vitreous
hemorrhage was not observed in group | or in 2 eyes of group Il (p=0.274). Epiretinal membrane occurred in 2 eyes of group |,
and in 9 eyes of group Il (p=0.031), Only a single eye in group | had neovascular glaucoma after vitrectomy (p=0.527). The operation
time of group | was 64.8 minutes, which was significantly shorter than 781 minutes of group Il (0=0.018).

Conclusions: Intravitreal bevacizumab injection before vitrectomy in proliferative diabetic retinopathy facilitated removal of the
fiorovascular membrane, and leads to less postoperative complications and better functional outcomes, Intravitreal bevacizumab
injection before vitrectomy can be considered as an effective preoperative adjuvant,

J Korean Ophthalmol Soc 2009;50(5):731-737
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