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Table 1. Clinical characteristics of patients with diabetic mac-
ular edema after vitrectomy

Number of the cases 17
Age (mean + SD, yr) 56.9 + 12.3
Sex (M:F, n) 4:12
Diagnosis (n)
Vitreous hemorrhage 6
Diabetic macular edema 11
Concurrent procedures
Cataract surgery 9
Internal limiting membrane removal 10
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Figure 1. Changes in mean visual acuity (LogMAR) in pa-
tients after posterior sub-Tenon injection of triamcinolone
acetonide for diabetic macular edema in vitrectomized eyes
(p < 0.05).
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Table 2. Changes in visual acuity (Snellen) and central subfield macular thickness in patients after posterior sub-Tenon injection of
triamcinolone acetonide for diabetic macular edema in vitrectomized eyes

Pre-injection 1 month 3 months 6 months p-value

Visual acuity

<0.1 2 0 1

0.1-0.5 13 13 15 14 p =0.87

>0.5 2 3 2 2
CSMT" (um)

<300 0 7 6 6

300-500 10 10 9 8 p =0.02

>500 7 0 2 3

Chi-square test.
"CSMT = central 1-mm subfield macular thickness.
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Figure 2. Changes in mean central subfield macular thickness
in patients after posterior sub-Tenon injection of triamcinolone
acetonide for diabetic macular edema in vitrectomized eye ( p
< 0.05).

+0.258 3¢ Aof| vlg] FAH R {3k Zfo
Ack(Fig. 1). Al A Alg2 0.1 w9kl = 22t
I 0.1-0.5 Afo]7} 13¢k, 0.5 o]Ato] 2¢to]gith. A]
704, 3704, 670 &t Alge] B Al At
SR 9 H p=0.865, Chi—square test, Table 2).

CSMT& FH=dol ECdAEE =9 A B 469.6
+145.3 umo| 21l 9] & 17194 313.8 +58.7 yum, 3
NEA 343.5+100.8 pm, 67§44 389.3 £156.9 um=
S = o] 17hdol 71 TS5k Hastalon AA|
717 B9 BAK O Gojat Has ulrh(Fig. 2). A%
A CSMT:= 300—500 um Afo]7} 10t 500 um o]Ato] 7
grolglou Al & 171, 3704, 6704Y &<t CSMTE] &
o= Al Aol Hlgl 300 um miRke] 7k, 63k, 61
A ZAE Ak Table 2).

FH= B EE Y F 671Y Bt Al Xd_ﬁr

Hlarste] Qberel ol Mske gloith Bt F F

rr

o
Jor 30 =@

]

N ﬂ.l'l)’
3

Olﬂ

N
N/

okofl A ¢k¢to] 22 mmHg ©]4H(24—38 mmHg) 2. %7}5}
At} ol ¢t 0]-7P A2 AFgEIgon 4o B
AT = A4 orto g A AT Z ket

A% ol9)o] EejehlnE T BYiE FHES s
A ygket,

R WAE NG F @allﬁ%} EelohlEE 294
A9 A7, SR EAE =
of i, WA

A=
EASA oS gol

I.
12

o

o

oA AlgAekE o

A7 oleigh g

5E17] F15 B Aol U3 e, ETDRSe} ]
1

OON

O
o
o b > o 2

1A}

=
Eﬂ?ﬁo}«l Hfé% EeE I K 1) Eﬂﬁ& Olii =
glolA7F el AlgE|o] ot ofof wl 6le U= A
7} 25%742) RIE|Qet! ™ 2je o] P ardol e Bat
g Y wollA ARl = OPHL} As
Al AAdel Asfskgiey. ETDRSO A= 24 17%o) At
Ae] sHo| kil 3l 3% ulel 4] ETDRS Al
oA 3% ol4ke] Alg e marh!
cAolls G| An2 fAU EotA
B2 EE g VEGF oF20| FAL AL E L Qlnk. Eejor
Am2e xratdo| ojxjdoz 9L JudilEzol 3
EYOR QFPR9] 7R ALgEo] & Ag|Ro|soln,
Bl ool EegAEEe] SRRy FUe P
PRk go] digh Aar} Gus) HuEgint’ 1 7o
AUEAHE] F71E FUSHe BRI, g
: d 58 oAele] BRI
FHoll -k O oA FIA|A A
o L Aoz adyA @
O g adlold Aol 2 HkeeiA| g |k
BULFANE A mIph rn wREge B
o B L P

(o]

re ox

834 www_ophthalmology.org



-olEg¥ 9 - s

23 254 15%, 654
adkglee

o WEH fAG W FUE
179%, 1257 25%= B9 577 folabl dhashele-
BBk AT A B AL kA
ok EeloblERS SeAd W A W Ag A
§]—H}—HZ 71—/\01] 1;—] _‘g_J_}XJo]E]— 01-3:]7‘:] 011:]- o].‘:_ §]—H]—J_'i
Fo| wagolA] VEGF®uE okjet thE Ag|zo|Eo
ofaf oA=L 7170] 97| tRolet.

w3 xnuw Fo Bon gsuiHz ol fildel

oz A DA A9E ek w9 TR
uﬁ*oM WAl Worel] Al o R AgaAG 1% 4
Apelat W Aol 319 Shatel e A elge & Aol
L HE o feAEAE F £ e w
S0 WAASE AASH: Aol AYEUE E g
o2 T TR 2 Sue A2 927} glolE
e EAES FURFOIA A REUE el o)t
QA FruhgFe] 3t Aol =13t Aol 52

= O
©

Yoy BEETY $7H BAS A7) tRoltt.
shAlut of2l SelAAA&0) AThE ob S5 HYe
of ohuim A HAE % WAA AANE 25k
SIS 1+om»} A sk fe A Aol
e Furge] Awvt A5l A 4 ok st
A7k 3101 SR WA 3] F7taL of
7b 67 Baslo] w2 AAgL. olelst jdo §
ARz AlBE o FAbE EejohERe W
w7} wopRle] Mol FAHR 47t ZAE o] W7}
FoMITE” 1 A3t FukRgold GRS GHEE A
SA7k0] FolA B A4 AW ol 4 ek
P S sl R el v ks
a8 B0l Fuibigold A2

o LT O

M
(]

oo

o o2t
Fﬂ

Hir
gr Ho

2

el
ﬂi'l
il

% EPZMW TEﬂlﬂ‘*o}
EAEES T8t %%l T UiEA SARE L
eIt AlE] 3o Upefubar 127097k 2|4kl skl
1, Cardillo et al’9] AFroflAs Yz shajol| A
Tt ERdAEE FYE A% F CSMTS vt
3NG7HA FA =L 671 A ol THA] SRk G ey Al
A3} Blwste] SAEITHT 519 Kwon et al’' o] o1t
M= dh%“ﬂ%? 269t A% & 37HL7HA] CSMT

o ot 2HE wel Akt duke Hylch
?Eﬂ%‘f}é} EFAEE FU&9 o W 5, o
A5t 28 71l HelAl obd HEskAl deixl uit
ek FEEEE ERQAEE FUE F T W E
HAAERS AT G SR T kR Yere
2 S B3 o) dhA fek” et gl (albumin

www, ophthalmology.org

EREC

YR SHEEN M X2 -

22§ & BAEre] Edoe BaAS Ayn, A F
oz Fuke Zhutrch A Ro|E AA 2 £ Sulf o
AF =0 Aoz oA Kalina et al™*e Autsl Eg]of

UYL S Bl Sstaes 2
O} A 52 9oFo] 30% )| A AUt
of| A 670 L7IA] TEE T 10%0) A s 17 BEE A=

5 oS- CheFRh QPARS HLQITkan 31911, Nozik™ e o 5

A= FARE 2eRo|Ee] 28712t0) B3t 95 Yretn

® 15}9lr}.

= O

FHEEolE EUAERES FYUste A9 FHoR
B3 Mtos e mdslA HBR o]gHor & uf
FelAdAEe oA oFssty Mapt Avtan 248 &
2= 9t} Sato et al''e FE|AAAE Tl E A|&EE B

SH FRINRTIA Pt EeeriEE FYUsol
avtoleta BIFAA, fABALE AW LolA
AsH) e ol Mt 23 o Eubaolet 1S
Shick. ol fElA AL ARe Lol LoRolA
A4 P# | SJaa AHom gelAd W HgEel
YA, o] 50| HEHOR FF EefelAlEro| of
7 1 S 2207 AIPH R Eeohiliz o] Bt
=ekg 4 97 witolebn Awstgc,

Feldst Ak Qhske, AR, B W
S Fo] FHFE Lot Mol YA 1 W
7o) S8 1 Fas BEE 9o okgata Qo
A Qe uhe} ol 24§ 717ke] WAL 2 Aolw, & 5
el WS e 4 Akl SRR B3t A Holet
L olth. 53] %9 NN & oLt oFRo| Auh

ASFslA SR 71rto] -r]X] SH=A] 7} F913F o o) Eﬂr
U A &71 7k et dEFS AR, FYTA A

& e Ao] e zaoro%” 2 eI o Al ol
o] ZAPR9Jo] FEFA} $H WEOR Qhuksin] Yol

Aol =8 Fo8 71t
A&AHOR B 0 B Aol felAaAES W

o PuIEE oA FHedst EelEES 7
A3t Sk wAA ju] gl

dste] A& 5 17§
3 A Ae 5 3IMEA = FAA el A
o, 1 FH A5 B} gastel 67Ul Alg A
ol o ol fofatal ket ol Al AAES B
e wollAl Al oA ATET} FARE IS Kol

ol FHlimgsh EUAEE FAS oFEotA BAL §

|2

o

A AAIE offtoll TS AA W Aol AAEY
7HdE S
H|2 %= & 219} upRiA 2 a3yt A F oA |uk &

=
Hl=dsh ERdAlsE FYe

2 2 74 3Ee shac.

835



el Fde oA A SFeEEY ARE &
O AREE AL QAARE Zo7h e RlA U ek
|
o

Qhe] FPEFol om, Qlgbsel $1do] 47 ujie]
ol Sujate] Welo] Qs el 4 AdiA o skl
AT S Glek, ER 2 ATolA] Uehd ulet Zo] £
AL BT o= felaAEL AY B g

n] ol WA = 4

i 4 FAe] S B 4 gl EabAQl wolet A
Zgieh, Sh el 940 A9 Ao Bt
w47 uhel QAR EH7L W) s Lhebd: 4 gla

FHldst FUeS Foh, Wt guke B o Uz
AL FRE 7HER T Gk AR ek 5 9)
of o] Apelel ufet wek ATACl Y-S HeF 5 9
Aotk ® E3h FHs Eelehl R 2043 e
7 WA RS ks e Tels) 2 4 9l A
ot

B AL FgAolglon], T F\zte] Bt AR
Aol gleh. AAIHQ) wupel Tiet Beko = ¢ 3150] B
7h UG BT E TeT S UAT U s
A9 FHFe WEL oFEet Sao) weh Tea §3
2 Z7HI7IE B9 B3 8 B2, PPl e At
wol o] Folx|x) g AoluE, olo] tjet F2 B
2 B3 Aol o W B tOR 3 gl ol
W A B3 o] BRT Aom A2t

1) Photocoagulation for diabetic macular edema. Early Treatment
Diabetic Retinopathy Study report number 1. Early Treatment
Diabetic Retinopathy Study research group. Arch Ophthalmol
1985;103:1796-806.

2) Treatment techniques and clinical guidelines for photocoagulation
of diabetic macular edema. Early Treatment Diabetic Retinopathy
Study Report Number 2. Early Treatment Diabetic Retinopathy
Study Research Group. Ophthalmology 1987;94:761-74.

3) Focal photocoagulation treatment of diabetic macular edema.
Relationship of treatment effect to fluorescein angiographic and
other retinal characteristics at baseline: ETDRS report no. 19.
Early Treatment Diabetic Retinopathy Study Research Group.
Arch Ophthalmol 1995;113:1144-55.

4) Jampol LM. Pharmacologic therapy of aphakic cystoid macular
edema. A review. Ophthalmology 1982;89:891-7.

5) Pendergast SD, Hassan TS, Williams GA, et al. Vitrectomy for dif-
fuse diabetic macular edema associated with a taut premacular pos-
terior hyaloid. Am J Ophthalmol 2000;130:178-86.

6) Martidis A, Duker JS, Greenberg PB, et al. Intravitreal triamcinolone

Otufsta|x| 2011 M 52 B M7 &-

for refractory diabetic macular edema. Ophthalmology 2002;109:
920-7.

7) Haritoglou C, Kook D, Neubauer A, et al. Intravitreal bevacizumab
(Avastin) therapy for persistent diffuse diabetic macular edema.
Retina 2006;26:999-1005.

8) Shimura M, Nakazawa T, Yasuda K, et al. Comparative therapy
evaluation of intravitreal bevacizumab and triamcinolone aceto-
nide on persistent diffuse diabetic macular edema. Am J Ophthalmol
2008;145:854-61.

9) Moshfeghi DM, Kaiser PK, Scott IU, et al. Acute endophthalmitis
following intravitreal triamcinolone acetonide injection. Am J
Ophthalmol 2003;136:791-6.

10) Jonas JB, Sofker A, Degenring R. Intravitreal triamcinolone aceto-
nide as an additional tool in pars plana vitrectomy for proliferative
diabetic retinopathy. Eur J Ophthalmol 2003;13:468-73.

11) Jonas JB, Kreissig I, Degenring R. Intraocular pressure after intra-
vitreal injection of triamcinolone acetonide. Br J Ophthalmol
2003;87:24-7.

12) Rosenblatt BJ, Shah GK, Sharma S, Bakal J. Pars plana vitrectomy
with internal limiting membranectomy for refractory diabetic mac-
ular edema without a taut posterior hyaloid. Graefes Arch Clin Exp
Ophthalmol 2005;243:20-5.

13) Chin HS, Park TS, Moon YS, Oh JH. Difference in clearance of
intravitreal triamcinolone acetonide between vitrectomized and
nonvitrectomized eyes. Retina 2005;25:556-60.

14) Sato H, Naito T, Matsushita S, et al. Efficacy of sub-Tenon's capsu-
le injection of triamcinolone acetonide for refractory diabetic mac-
ular edema after vitrectomy. J Med Invest 2008;55:279-82.

15) Bakri SJ, Kaiser PK. Posterior subtenon triamcinolone acetonide
for refractory diabetic macular edema. Am J Ophthalmol 2005;
139:290-4.

16) Floman N, Zor U. Mechanism of steroid action in ocular inflammation:
Inhibition of prostaglandin production. Invest Ophthalmol Vis Sci
1977;16:69-73.

17) Wilson CA, Berkowitz BA, Sato Y, et al. Treatment with intra-
vitreal steroid reduces blood-retinal barrier breakdown due to reti-
nal photocoagulation. Arch Ophthalmol 1992;110:1155-9.

18) Shimura M, Nakazawa T, Yasuda K, et al. Comparative therapy
evaluation of intravitreal bevacizumab and triamcinolone aceto-
nide on persistent diffuse diabetic macular edema. Am J Ophthalmol
2008;145:854-61.

19) Lewis H. The role of vitrectomy in the treatment of diabetic mac-
ular edema. Am J Ophthalmol 2001;131:123-5.

20) Cardillo JA, Melo LA Jr, Costa RA, et al. Comparison of intravitreal
versus posterior sub-Tenon's capsule injection of triamcinolone
acetonide for diffuse diabetic macular edema. Ophthalmology
2005;112:1557-63.

21) Kwon SJ, Shin JP, Kim SY. Intravitreal versus subtenon injections
of triamcinolone acetonide for diabetic macular edema. J Korean
Ophthalmol Soc 2008;49:81-90.

22) Lee SJ, Kim ES, Geroski DH, et al. Pharmacokinetics of intra-
ocular drug delivery of Oregon green 488-labeled triamcinolone
by subtenon injection using ocular fluorophotometry in rabbit
eyes. Invest Ophthalmol Vis Sci 2008;49:4506-14.

23) McGhee CN, Dean S, Danesh-Meyer H. Locally administered ocu-
lar corticosteroids: benefits and risks. Drug Saf 2002;25:33-55.

24) Kalina PH, Erie JC, Rosenbaum L. Biochemical quantification of
triamcinolone in subconjunctival depots. Arch Ophthalmol 1995;

836 www_ophthalmology.org



0| 2 1 & 2 MLsls YRELREBM X2 -

113:867-9. Ophthalmology 2003;110:2372-83; discussion 2348-5.
25) Nozik RA. Nozik RA. Periocular injection of steroids. Trans Am 28) Ambati J, Gragoudas ES, Miller JW, et al. Transscleral delivery of
Acad Ophthalmol Otolaryngol 1972;76:695-705. bioactive protein to the choroid and retina. Invest Ophthalmol Vis
26) Moshfeghi DM, Lowder CY, Roth DB, Kaiser PK. Retinal and Sci 2000;41:1186-91.
choroidal vascular occlusion after posterior sub-tenon triamcinolone 29) Kim HD, Choi KS, Lee SJ. Combined therapy of intravitreal bev-
injection. Am J Ophthalmol 2002;134:132-4. acizumab and posterior subtenon triamcinolone acetonide in-
27) D'Amico DJ, Goldberg MF, Hudson H, et al. Anecortave acetate as jection in diabetic macular edema. J Korean Ophthalmol Soc 2009;
monotherapy for treatment of subfoveal neovascularization in 50:1652-6.

age-related macular degeneration: twelve-month clinical outcomes.

=ABSTRACT=

Posterior Subtenon Triamcinolone Acetonide Injection for Refractory
Diabetic Macular Edema in Vitrectomized Eye

Jung Hyun Lee, MD, Hyun Jun Park, MD, Ji Eun Lee, MD, PhD, Boo Sup Oum, MD, PhD

Department of Ophthalmology, Pusan National University School of Medicine, Busan, Korea

Purpose: To evaluate the effect of posterior subtenon injection of triamcinolone acetonide (TA) in patients with refractory
diabetic macular edema (DME) after vitrectomy.

Methods: Seventeen vitrectomized eyes in 16 patients with DME underwent a posterior subtenon injection of TA (40
mg/1.0 ml) and were followed-up for more than six months. Visual acuity (VA, logMAR) and central subfield macular thick-
ness (CSMT, um) according to optical coherent tomography were assessed at baseline and 1, 3, and 6 months after an
injection of TA.

Results: The patients included four men and 12 women with an average age of 56.9 years. VA improved significantly from
0.70 £ 0.33 (mean + SD) before injection to 0.56 + 0.24 one month and 0.54 + 0.21 three months after an injection of TA.
Visual acuity at six months was 0.61 + 0.24 and had no significance (p = 0.17). CSMT decreased significantly from 469 +
145 before injection to 323 + 58, 343 + 100, and 389 + 156 one, three, and six months after an injection of TA, respectively.
Conclusions: Posterior subtenon injection of TA is effective in the short-term for improving VA and CMT in patients with
refractory diabetic macular edema after vitrectomy.

J Korean Ophthalmol Soc 2011;52(7):832-837

Key Words: Diabetic macular edema, Posterior subtenon injection, Triamcinolone acetonide, Vitrectomy
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