A el ogr=A 230 15
Keimyung Med J
Vol. 30, No. 1, June, 2011

FRLFPU 2 G o EAEE Y ohubad 39 3}

YR - 2R - AYS

TheEffect of Intravitreal Triamcanolone Acetonideor Avadin Injection Accordingtothe OCT
Patternsof Macular Edema

Ji Hye Jang, M.D., Yu Cheol Kim, M.D., Kwang Soo Kim, M.D.

Department of Ophthalmology, Keimyung University School of Medicine,
Daegu, Korea

Abstract

This study was aimed to compare clinical outcomes according to the morphologic patterns of
macular edema after a single intravitreal injection of triamcinolone acetonide (TA) or avastin for
the treatment of macular edema. One hundred and thirty—eight eyes with diabetic macular edema
(DME) or macular edema in branch retinal vein occlusion (BVOME) were enrolled in this study.
Macular edema was classified into four morphologic patterns based on optical coherence
tomography (OCT): Cystoid macular edema, sponge—like macular edema, serous macular
detachment, and combined macular edema. Visual acuity and central macular thickness (CMT)
were compared between the groups at 2 weeks, 1, 2 and 6 months after therapy. The combined
macular edema type in DME and BVOME patients showed better improvement of visual acuity and
foveal thickness. In aspect of the treatment for macular edema, the sponge—like macular edema
treated intravitreal TA injection revealed worst improvement of visual acuity. The significant
reductions of CMT were observed all types of macular edema after the procedure. There was no
significant difference about a recurrence of macular edema between the groups. This study
revealed that the pattern of macular edema using OCT will help to determine the anatomic and
functional effect of intravitreal injection.

FAAA: 45, 700-712 t) 7394 S S 56, A g w oo e} <tatstm i
Kwang Soo Kim, M.D., Department of Ophthalmology, Keimyung University School of Medicine
56 Dalseong—ro, Jung—gu, Daegu 700—712, Korea
Tel: +82-53-250-7706 E-—mail: kimks@dsmc.or.kr



— " " — QO
= g = o de o 2 Al
& g X oiw M o F
o} © MW N=® © o
- 2 of L E 4 =
| 8 = o 5 o
ﬂm y\L.O..A‘.#Z*O m“_ll,l
& 0] U o H
= S Hox o S
= £ QOQME%WHA
o T R D
wor S K g W
= ) T
of 2 TE LT
= ° =T K
= o lv_AiﬂﬂAlJ\_Lw.lr,ﬂL
[t ,_.@dio o ™
= ﬁ_lPo Ny B/
= ot Ee ow B
g iy el 10°
ks o)
= ‘Iiﬁé.ao ™
= SuwHe s
1) = W = O
5 N 9~ oo X E
= W R L S
< T ™ <9
m or K] oF T U =
g
5 wﬁﬂmﬂq
> Zo‘zoLE,%
= ~,
g WMM%EO
D) LUJw.__I,zT
o o EUNY
= Q iy o T
» = HOOT o
S I
Wm MﬁWrOHEIv_AI
— @ @E]Jml‘_mﬁ
3T e &
£ 0 M TR EE
© - <P o
= 8 = zvaaﬁmﬁ
.- Voﬂﬂat
$ N =
S otLTﬂw_.o
W &o‘q_ioﬂ_l
o o W
> = b
~ B T m
8 o T ET

, Genetech Inc., South San

®
®

gl (Avasin

Francisco, CA, USA) 9] {24 U FAFQ W o] &

Sl e R

3

&

A4 9}

ZEREEVE

[e}
e

&

o

HelA Fute

b,

AR stel o] dotr 317} 3

s
T

U= A4 7] (retinal
Fod, Zambarakju

5]

1

(4]

°]&

% 7] (Heidelberg retina tomopgraphy)

=0
o

9 +=4d|, Shahidi
thickness analysis)

e

Ea=b]

=
=

1)

)

ol

\m.o

2003 8¥HE 20084 3€7HA Al

7] (Optical coherent tomography,

OCT, version 3.0, Carl Zeiss Meditech, Dubin,

ke A

iz

9]

=<

1o

A

H, 294 Al

A5} fAks

o] 7)1
99l 843 nm 3o o)A Fx

fuy
iy

O
—_
1o

Jo
—_

&
e
X

N

o|
wm‘O
oyl
No
™
Xa
N

=K

Nfo

Ao wel FE olg

o

R

e

ﬂo
—_
1o

N

1TH(8,9].

o

1 o1e] 7}

55 93

1

]

3

25, N, 2744,

= O
= T

P Al

9]

el A Al

H, Al 5l e e

o) o



g el w2 el Al EfehAlmE gl opriid 9 a vt

>

6708 A s AFSHA A A 2 LA
THYES ANFste] AduYr gy SHTAE 5
Yttt
A< | 0.5% proparacine hydrochloride
(Alcaine®, Alcon, Puurs, Belgium) &2 #otn}
#E A3 0.5% povidone iodine &2 F7&
A AsE NA7E sl
< ZtehA AR oA 3.5 mm, A FFH At}
AAFAM = g A 3.0 mm FoiR
=1 30AI01A FAH & o] &sto] 4
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Table 1. Cepahlaometric measurements
Characterigtics Group 1 (n=100) Group 2 (n=38)
Sex*
Mae 70 14
Female 30 24
Aget
Mean £ SD 57 £ 12 60 = 10
Range 24-77 38-86
Eye distribution*
Right eye 42 20
Left eye 58 18
Intravitreal injection*
IVTA 78
IVA 22 4

*: Number of eyes; t: Years. SD: Standard deviation; IVTA: Diabetic macular edema; IVA: Branch retina

vein occlusion.
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Table 2. Characteristics of each group according to intravitrea injection type
Characteristics Group A (n=112) Group B (n=26)
Sex*
Male 71 13
Female 41 13
Aget
Mean £ SD 58+ 11 58 + 13
Range 24 - 86 29-77
Eye distribution*
Right eye 52 10
Left eye 60 16
Etiology of macular edema*
DME 78 22
BRVO 34 4
*: Number of eyes, 1: Years. SD: Standard deviation; DME: Diabetic macular edema; BRVO: Branch
retinal vein occlusion.
Table 3. Mean changes in best corrected visual acuity between group 1 and group 2
BCVA Group 1 Group 2 P-valu (independent T-test)
Baseline 02=*01 02+ 0.2 0.64
Post-injection 2 weeks 03+ 02 03+ 02 0.68
Post-injection 1 month 04 %02 04+ 02 0.96
Post-injection 2 months 04 %02 04+ 02 0.97
Post-injection 6 months 04 %02 04+ 02 0.18
P-valu (paired T-test) <0.001 <0.001
VA change +0.2 +0.2 +0.08
FUES A+ 112901, A Y of e SR (130 3 G A g o o o] 3t
AR FYEE AP T2 269k0] 3T (Table PRE-F2T) 5 27] B AES 0.201904,
2). FRAANE A 674LelM A 4070 € Al 27, 1, 2, 670l Hdt NS 7 o B
THAZ Bt 12.87 2013t OCTelA #&d < 0.3, 0.4, 0.4, 0.40]8it}. ko] o] np&
RHEE ] JHj= FESHRHEFO] 68°H(49.3%), As 25, 1, 2, 67080 SAE FaAE 45
NEAGREL S Wl 7 372H(26.8%), & o avte F i ol BATHOE ot Aol &
Aputate] S 23 =Y 27¢4(19.6%), T Hol7 okgtth(Table 3). FWHE-F2 P &
dErekE e e A7t 62F(4.4%) ©l vk (Fig. i A 1, 27 BFA Ale § 1197
1,2). A5RAL BREE, 1T E B3Y PunE
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Macular edema (n=138)

68

[ Cystoid macular edema [] Serous macular detachment
B Spongelikeretina swelling I Combined macular edema

Fig. 2. This circle demonstrates the percentage of
the pattern of macular edema.

Bt 5AHCZ Fo8 s th(p<0.001).
THEAGRAALAME Ale A 606.34 +
201.34 ymoll vlste] A& F 2%, 2, 67) Lol 742t
215.40 * 84.37 /m, 357.45 * 185.64 m,
236.91 = 118.93 im% B Al ARtk #93
34 tH(Table 4). 1, 23+ EFolM Al& 2

Fig. 1. The patterns of macular edema in OCT 3
image. A: cystoid macular edema, B: =
sponge-like retinal swelling, C: serous
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0.2 0.30]1%13L, Al §- HF Algol 2t 7 0.4, 0.5

3odEaE o] 2EASNRE A AF 2 AdEYoL T 2 AF AYed JrE B

AEo] 34591 (Fig. 3), 270 A= ol upulbut AtA 07 FolstA = &okth(Table 5). SHH:

gl o 2 Al el A, YA Sk T Felel W& A HEAE A BT BFoA £

A FAe AY F4S BATHFig. 4) 9 argol g g £ AR ek

FUFEY FAE Gt ETd Ae ow, Bhd AZA|GRREL 7 ghgo] £4] o

A 589.78 £ 176.91 mell vlste] A& - 27, 2, SkaL, GEINEFE ATl BAGlol MY
6709 A 77 265.13 + 118.60 m, 295.21 = A53Ae FAHE Bt (Fig. 7,8)
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=4=Cystoid (n=49) == Spongelike (N=27) Serous (n=4) === Combined (n=20)
Fig. 3. Mean changes in best corrected visual acuity for macular edema types in diabetic macular edema group
(group 1) (ANOVA test, p=0.60 at baseline, p=0.96 at 2 weeks, p=0.58 at 1 month, p=0.75 at 2 months,

p=0.64 at 6 months).
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Baseline 2 weeks 1 month

=4= Cystoid (n=19) == Spongelike (n=10) Serous (n=2) === Combined (n=7)

Fig. 4. Mean changes in best corrected visual acuity for macular edema type in branch retinal vein occlusion group
(group 2) (ANOVA test, p=0.68 at basdline, p=0.92 at 2 weeks, p=0.97 at 1 month, p=0.23 at 2 months,
p=0.98 at 6 months).

O oA Aasdal, BEAE A7

= Rl ) BRI EE FUTAD) 9 A5
+ 268.42 £ 111.34 ym, 307.83 £ 107.99 ym,

611.22 £ 186.19 m, 2 A W oppt~®l F4

B9 A$7F 521.62 £ 153.45 m= A
W Egohi=E Faro] ERbE-Fol o Attt
(p=0.02). ATZ A& & 2%, 2, 671€el 47
249.21 * 113.56 /m, 323.53 = 168.32 /m,

+
23391 £ 111.94 mE 25 A& AR 544

241.74 £ 104.27 ;mZ EF A& AXT 7595
Al 743kt (paired T—test, p<0.001, Table
6). SHFA 2 WshE SRS Ylou,
of #AC] e 2F A= AL sAHE &
e BQoy A U EgdNEE T W
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Table 4. Mean changes in central macular thickness (CMT) between diabetic macular edema group (group
1) and branch retinal vein occlusion group (group 2)

CMT (zm) Group 1 Group 2 P-valu (independent T-test)
Baseline 589.78 + 176.91m  606.34 = 201.34 um 0.64
Post-injection 2weeks  265.13 £ 118.60 «m 215.40 £ 84.37 ym 0.06
Post-injection 2 months 29521 = 13059 xm  357.45 * 185.64 um 0.15
Post-injection 6 months ~ 235.07 = 108.70 pm  236.91 *+ 118.93 xm 0.94
P-valu (paired T-test) <0.001 <0.001
CMT change -354.71 ym -369.43 tm 0.07

700

600 \

500

400

300 N
200

100

Baseline 2 weeks 2 months 6 months
4+ Cystoid (n=49) -~ Spongelike (n=27) Serous (n=2) === Combined (n=20)

Fig. 5. Mean changes in central macular thickness for macular edema type in diabetic macular edema group (group
1) (ANOVA test, p=0.11 at baseline, p=0.33 at 2 weeks, p=0.21 at 2 months, p=0.27 a 6 months).
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—+— Cystoid (n=19) - Spongelike (n=10) Serous (n=2) — Combined (n=7)

Fig. 6. Mean changes in central macular thickness for macular edematypein branch retinal vein occlusion group
(group 2) (ANOVA test, p=0.001 at baseline, p=0.0.02 at 2 weeks, p=0.06 at 2 months, p=0.32 at 6 months).
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Table5. Changes in best corrected visual acuity between intravitreal triamcinolone acetonide injection
group (group A) and intravitreal avastin injection group (group B)

BCVA Group 1 Group 2 P-valu (independent T-test)
Basdline 02+ 01 03+ 02 0.001
Post-injection 2 weeks 03+ 02 04+ 02 0.04
Post-injection 1 month 03+ 02 04+ 03 0.06
Post-injection 2 months 03+ 02 05+ 03 0.02
Post-injection 6 months 04+ 03 05+ 03 0.06
P-valu (paired T-test) < 0.001 < 0.001
VA change +0.2 +0.2 0.08

0.5
04 .-
0.3
0.2
0.1

0

Baseline 2 weeks 1 month 2 months 6 months
== Cystoid (n=51) == Spongelike (n=30) Serous (n=5) wses Combined (n=26)

Fig. 7. Changes in best corrected visual acuity for macular edema type in intravitreal triamcinolone acetonide
injection group (group A) (ANOVA test, p=0.40 at baseline, p=0.80 at 2 weeks, p=0.37 at 1 month, p=0.27
at 2 months, p=0.77 at 6 months).
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Baseline 2 weeks 1 month 2 months 6 months
== Cystoid (n=17) == Spongelike (n=7) Serous (n=1) === Combined (n=1)

Fig. 8. Mean changes in central macular thickness for macular edema type in intravitreal avastin injection group
(group B).
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& AEAFEE FEFNRET oA S M= 36.6%, Al Ul obutA®l F9]&S W
Ao FEFNEFE A& 27| Lo IANHoZE A oI E 26.9%5 KAtH(Table 7).
ST Al 671l ThAl SREA 7 st ANeE $ 2% o] HFAY 548 HA 4
AL, YA SbEE Jelo A Als 270 €74 S GRS Ao A= 4230 (42%), R
IHEFo] 3 BTt 671l k] s AR o] ot FupFFe A 172
& 2 th(Fig 9,10). (44.7%), FeA Ul EYPAEE &g T
FEE] ALES FRaFuEE Y F5oA Tl = 47¢H(42.0%), F2 A Ul ofrkx®l 39
35%, WErEA AW ol o kLT S %5 ke oA 109H(38.5%) 013t (Table 7).
39.5%, Al Ul EFUAIEE FHEs TS T

Table 6. Changes in cental macular thickness between intravitreal triamcinolone acetonide injection group
(group A) and intravitreal avastin injection group (group B)

CMT (pm) Group 1 Group 2 P-vau (independent T-test)
Baseline 611.22 £ 186.19m  521.62 £ 153.45 m 0.02
Post-injection 2 weeks ~ 249.21 = 11356 xm  268.42 = 111.34 um 0.50
Post-injection 2 months 32353 = 168.32xm  307.83 £ 107.99 xm 0.76
Post-injection 6 months 23391 = 111.94ym  241.74 = 104.27 ym 0.76
P-valu (paired T-test) <0.001 <0.001
CMT change -377.31 ym -369.43 ym

900
800
700
600
500
400
300
200
100
0

Baseline 2 weeks 2 months 6 months

=¢= Cystoid (n=51) =@+ Spongelike (n=30) «i= Serous(n=5) == Combined (n=26)

Fig. 9. Changes in best corrected visual acuity for macular edema type in intravitreal triamcinolone acetonide
injection group (group A) (ANOVA test, p=0.001 at baseline, p=0.08 at 2 weeks, p=0.01 at 2 months,
p=0.79 at 6 months).
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Table 7. The percentage of recurrence and improvement of visual acuity of two lines or more in each Group

Group 1 (n=100)

Group 2 (n=38)

Group A (n=112) Group B (n=26)

Recurrence (%)
Cystoid type 347 421 353 412
Sponge-like 29.6 40.0 40.0 0.0
SMD* type 0.0 100 40.0 0.0
Combined type 40.0 14.3 34.6 0.0
More than two lines visual acuity improvement (%)
Cystoid type 36.7 474 412 353
Sponge-like 29.3 40.0 30.0 28.6
SMD type 50.0 100 40.0 100
Combined type 70.0 28.6 57.7 100

SMD: Serous macular detachment.

700

600

|
500 \\\

200
100
0
Baseline 2 weeks 2 months 6 months
== Cystoid (n=17) == Spongelike (n=7) Serous (n=1) == Combined (n=1)
Fig. 10. Changes in best corrected visual acuity for macular edematypein intravitreal avastin injection group
(group B).
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