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Preservative-free Triamcinolone Acetonide-assisted Visualization of the
Internal Limiting Membrane
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Purpose: To evaluate and compare the degree of visualization of the vitreous and internal limiting membrane (ILM) during pars
plana vitrectomy (PPV) using preservative-free triamcinolone acetonide (PF-TA) or triamcinolone acetonide suspension (TAS).
Methods: We retrospectively analyzed the medical records of 61 eyes of 61 patients who underwent 25-gauge PPV and ILM
peeling for various macular diseases. We assigned the patients to PF-TA and TAS groups, i.e., according to the type of tri-
amcinolone acetonide used. The degree of visualization of the vitreous and ILM was classified into four different categories. The
number of dye injections during PPV, need for indocyanine green (ICG), time elapsed before ILM peeling, and intraocular pres-
sure (IOP) before surgery, 1 day and 1 month after surgery were determined.

Results: The degree of visualization of the vitreous and ILM was significantly better in the PF-TA group compared with the TAS
group. Although the number of dye injections during PPV was not different between the PF-TA and TAS groups (2.56 + 0.07 and
2.37 + 1.08, respectively, p = 0.06), the need for ICG was significantly different (6 and 22 eyes, respectively, p < 0.01). The time
elapsed before ILM peeling was 185.68 + 130.02 s in the PF-TA group and 411.15 + 267.38 s in the TAS group (p < 0.01). The
IOP was not different before or 1 day after surgery between the PF-TA and TAS groups, but was significantly different 1 month
after surgery (12.88 + 3.10 and 14.41 + 2.91 mmHg, respectively, p = 0.03).

Conclusions: Visualization of the vitreous and ILM was better when using PF-TA compared to TAS. PF-TA-assisted PPV could
reduce the usage of ICG and was associated with a reduced latency to ILM peeling. Because this was in turn associated with a
lower |IOP at postoperative 1 month, PF-TA was safer and more effective than TAS.
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docyanine green (ICG)O] 1H7§71ﬂ” e dﬁﬂ,‘; = O AHEE
78‘ 7k}t Al A E‘E

St frelAldAE
R Al -r]?
e

o

2 oA EL}o] =(triamcinolone acetonide, TA)= &1
FElAl Aol ST ol feAEAeS AT
et FAIE AlAEkse] P aS & 4
&S F0h7 ICGHY WAAT AAE AstAE o
A Wz A8 TA QA7 7hefekew A |
Aut 912 SRR TAZ Q= 723 gl F29 oy
£ o] gshd WAA AA o] =go] "k Jeu &
A7) @ol AR-E= TA suspension (TAS)2] 79~ HEA|
2 FEHAIZE 2Rk Qlof FEIAIAW AN Al FE7IE
Wrg mop EEo] WA 4 ol AR YelA ok
181} preservative-free particle type TA (PF-TA, MaQaid®,
Hanmi Pharmaceutical, Co., Ltd., Seoul, Korea)®] 7-9-=
FEFH R w0l 3lo] & 5 TA ARE 24 A4
A EL oF BRAS FUste] AHgIH, F7HHel nE
A L §R7E EgE o] 9 got ol2iat ko] 27
U gl Ao Az el 3 Ao of F 714
FHejo] TAS Ax}Eu|4 oz #asta A7-8L 8| uslg
£l PE-TAZH A2 o2 Qate] o] A A7) ufie]
A 2 WEAES] AlZskel ¥ e Aom Aty
et
deu AF7HA F 71 o2 FEY TAS F-eA1EA
<= U WAA A Az ARkl 1 A4S =S A
H g A= AIFYE 2o] ISt ofo] A= FEA|
AAle 5 WBARAAE Al Al AR5l TAS] FEO
£ AL WAAS AlzEE B, WAAAI A
defe ARE B M 59 @SS HlaskalA}k 5k¢l
t}.
CHAtn} Hitd

o o

20184 6% 1U5E 20189 109 30712 A2that

W oA #E 2527014 A EAleE AW T
WE B F, pE T AU TA = 9 WEA A
A7} A=A Bt 619 619H] o728 S o
BASIATE 4242 104 o]Are] AL 712 & o] whab
AEE(Y.HG., PUC) 23 A= < 5 1714 1
§re] 23] PR RS SO R Auure e
o] ALY, & A ¢tglo] 21 mmHg o)Al A= A9)5}
Aok 2 A= @A47]4dA(Declaration of Helsinki)S &

=319l om, Aetistn o] rga)4l )93 (Institutional
Review Board [IRB], %l ¥H&: 1812-010-991)9] 42l
ukobe),

PAHOR AS AN 4 Gl Hgo] FurEol
U Ao 22TRE L ATLHNNYES &
AL T AWSIATE S22 B SA7F deHon

Al B WA AlA4ekE fiste] PF-TA Ex= TAS

®

(Triamcinolone injection , Dongkwang Pharmacy, Seoul,

Korea)S A}-83}9Icth. PE-TAE o|83F Aol 2 mLo
A A4 T oF TEol(Balanced Salt Solution Plus”,

Alcon Laboratories, Fort Worth, TX, USA)S F¢5l¢] 1
EX7F 20 mgmL7} H =& St NS ARSI, TASE
0|83 AHLo= gyl yejAlHy F= oF TN (0]
2 A4S g Agshh 18] 20 Azebt HEd

Aol #7149 Fee ARstach 4 Gl AAE
2 Al 5 oF 00504 0.10 mLe] TA §o4e feA%
W2 23 5 FUADARE ol gdte] FEA AL B
o fElAY W SRES FYste] Y Ewloln e
B2 AASE FhAEt dolut UA g 4
2 SALATL ol §3to] welS Ao ATk Pupue

&= 79, internal limiting membrane (ILM) forceps
£ olglo] WupALe A7R & thl TA 4L Fls

o AASte] Sk el RS B FHES ¢ F LM
forceps = ©]-&-5tof WE A % AAsHAS WAAS Al
A ti= TA YAk 9o} == WAA o] A
ngje} e wgjo] oy
Aol A= © wash 4
AP 1] G AtoR WAl AAS 3

T M
o
o
QL
2
>,

o N
o
QL
R
H
£ X

E]-I’_ O%ﬂél lﬂi—‘i Indocyanine green injection” (Domgm—dang,
Co., Ltd., Seoul, Korea) 0.05% (0.05 mg/mL)g TR F
Shsto] WA ke £ ARSI 2 5
o uhel AL TS B AR-F e S0 2 &
718 AW 44S FRoi%AC

& Foll AME TAY S/l Hidt JR7) gle A4
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KKT)7} =% HH Q9] B4S Foto =& & FaA2t
WA 7S A g 49A| R 0](0-¢F ¥, 1-3]4]
3k 2-5F, 3-& B) FUlskthFig. 1). 1 €lof f-E44
A& & TAQICGY FeAdY & F4 4 9 714

ol ICGY AL o 55 EA3ITE 3t ILM forcepsE ©]
$310] AR PAATE AT Aehe w7
AAro] S AAR 2 A7 sk,

= g e 1g

. 18.0 Software (SPSS

Inc., Chicago, IL, USA)S /\]—oﬂ o, f2A % WAEA
g Al A, A 2, feAe 2 Hlides

G 7} g ol S& 5

oketol 21 mmHgE _%14-5}—5 ] 021—‘?2 Pearson’s chi-square

k= Mann—Whltney U testE
°l&°}°1 Hl }&’i‘:} YAA el AlZket Aw el 74 A ut
AAL] Aele A7tle] AlA 9 1 AEE o] 9
slo], AA RS Aoz A ALl A A7He] 294
Bl WAAE AA7 &A drls Aol ZAL o o8
A7 02 0] Cramer's V A|4>E Pearson’s chi-square
test AJ3Yato] EA3FATE p-value”} 0.05 tRkel ¢ &
ARoR FoJgt AoR HoJstgict

2 at

PF-TAT-2 34 3490|310, TAST-2 277 27%10|3

Figure 1. Intraoperative view from the different cases showing the various degree of vitreous or internal limiting membrane visual-
ization during the pars plana vitrectomy using preservative-free particle type triamcinolone acetonide or triamcinolone acetonide
suspension. (A) grade 0: no visualization, (B) grade 1: faint visualization, (C) grade 2: moderate visualization, (D) grade 3: good
visualization.

Table 1. The comparison of clinical characteristics between preservative-free particle type triamcinolone acetonide group and tri-

amcinolone acetonide suspension group

Preservative-free particle type triamcinolone

Triamcinolone acetonide suspension group

Shapeel acetonide group (34 eyes) (27 eyes) PR
Age (years) 66.59 + 9.32 66.19 + 9.33 0.79°
Sex 0.97'
Male 14 11
Female 20 16
Phakic eyes 30 (88.2) 21 (77.8) 0.32"
Combined surgery 30 (88.2) 18 (66.7) 0.06
Primary diagnosis (n)  Epiretinal membrane (24), Vitreomacular traction Epiretinal membrane (16), Vitreomacular traction 0.75"

syndrome (2), Macular hole (4), Proliferative syndrome (1), Macular hole (5), Proliferative
diabetic retinopathy (1), Optic pit maculopathy diabetic retinopathy (1), Optic pit maculopathy

(1), Macular edema (2)

(3), Macular edema (1)

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

*Mann—Whitney U test; "Pearson’s chi-square test.
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(Table 1).

F ol frElAl ZhAEke] RS wast s w of o
RE 7S HA] e ASE QIith PF-
3to] 49k, HEo] 179k 2 Hol 130}01 |zl wlstod
TASHol| A= F]ujgho] 179, Bgo] 9¢L & Hol 1te &
EAstH o2 (o3t 2o & Eofh:}(p<0 01, F1g 2). & &

oAlM WA 7HA et JEE W wshlE W PF-TAT
<= A8 7HAeE HA] o2 A= /1AL gjugto] 74k,
5ol 18 Z Ho 9°P°l‘21d 20| wlsked, TASTol|A

< 7HEPE AE =HA o= A7t

HEo] 3¢k # ol 1gte= 74]6‘
HAKp<0.01, Fig. 3).

o FAEH FY 3lg= PF-TAZOA %

2,65 + 0773501}, TASZO| A= 2.37 + 1.083]%1,

TR 7 BARA Aol gsltkpo0.15). WAA L)

ok, Fulgto] 1291,
2§t Aol 2

8l
l
11

vskel

Preservative-free particle type triamcinolone acetonide
group
18 7

0

None Faint

Moderate Good

Triamcinolone acetonide suspension group

1
AN\
Moderate Good

Degree of vitreous visualization (p < 0.01*)

None Faint

Figure 2. Comparison of the numbers of the eyes according to
the degree of vitreous visualization between preservative-free
particle type triamcinolone acetonide group and triamcinolone
acetonide suspension group. Pearson’s chi-square test.
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AN=29 WEA Aztat-

28
o)
[e]
o

=
3
L
-

Sk AZEL EA gAY, WAl AAE ®SIE
s}7] 9lsto] 712 ICGE o] 83t HAlo] Basiyld
L PF-TAZALE 69K17.65%)0] %21t TASTOA
220H(81.48%) 0.2 S-0]3k 2}o]= RATHp<0.01). Y7
ATA A del= Bt AXES PE-TATO 4] 185.68 +
130.022 9.0}, TASTOJA 411.15 + 267.38%2 £A 3}
HO2 FoIFt Apol7} YR THp<0.01). == A et B

S thad oFRS PE-TAT-Y} TASTol|A] TAHP Aol &
Holz| ehgtork(ztzt, p=0.90, p=0.53), 7= 1F & At
2 7F7} 12.88 + 3.10 & 14.41 + 2.91 mmHg= Eﬁ]fz}zig
2 oYt ol5 HAtKp=0.03). SHATE, 7 o BFo]A
= 5 21 mmHgE 2sh= A o Aee it
(Table 2).

WAAAAE] A ARt 2AF A oA o]
e 2232900, O Hoh WAAE AAZE EA dele
BF B AAY o e 29 o= Y] WA

AL et WA AIAG dele AZFe] A

Z
AE 43t A3, Cramer’s VE 03593100, o]= S48t
Mo §ol59lrHp=0.049, Table 3). ¥4 )<, et
AU 915, ety 5o o e WEEA &
gk,
Preservative-free particle type triamcinolone acetonide
group
20 18
18
16
14
12
10
8
6
4
2 0
0
None Faint Moderate Good
Triamcinolone acetonide suspension group
14
12
10
8
6
4
2 1
0 M
None Faint Moderate Good

Degree of ILM visualization (p < 0.01%)

Figure 3. Comparison of the numbers of the eyes according to
the degree of internal limiting membrane (ILM) visualization
between preservative-free particle type triamcinolone aceto-
nide group and triamcinolone acetonide suspension group.
"Pearson’s chi-square test.
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Table 2. The intraoperative and postoperative outcomes in preservative-free particle type triamcinolone acetonide group and tri-
amcinolone acetonide suspension group

. Preservative-free particle type Triamcinolone acetonide suspension
Variable L. . p-value
triamcinolone acetonide group (34 eyes) group (27 eyes)
Number of dye injections 2.65 + 0.77 2.37 + 1.08 0.06"
Needs of ICG 6 (17.65) 22 (81.48) < 0.01"
Mean time of ILM peeling (seconds) 185.68 + 130.02 411.15 + 267.38 < 0.01°
Mean IOP (mmHg)
Baseline 13.59 + 2.85 13.33 £ 2.70 0.90"
1-day postoperation 10.97 + 2.80 10.30 + 3.40 0.53"
1-month postoperation 12.88 + 3.10 14.41 + 2.91 0.03"
IOP elevation > 21 mmHg 0 0 > 0.99"
Values are presented as mean + standard deviation or number (%).
ICG = indocyanine green; ILM = internal limiting membrane; IOP = intraocular pressure.
"Mann-Whitney U test; "Pearson’s chi-square test.
Table 3. Association between the time elapsed before ILM peeling and the degree of ILM visualization
Numbers of the subjects (n) No visualization . Fa.int . M od.e rat.e . G(?Od. Strength Of S l*evel
visualization visualization visualization association (p-value)
ILM peeling < 223 seconds 4 6 12 8 0.359 0.049
ILM peeling > 223 seconds 11 9 9 2

ILM = internal limiting membrane.
*Cramer’s V by Pearson’s chi-square test.

i %} o] Zpo|7} U= glole = 71x] TAQ] Fejsha 1 Bejs}

2 4L u|wd o AelA §3aE 4 s, 1

SAEAE =% ARt WAALAAES choFst Aol A TASO A A7L A 2gsta 53 At
SA kAol A AHE AT 5 s Aow o NG % 1 3t o] TASO| =3t 5149 JFoz
A Qlidl, FHrdE, wWubduy ghubrie ghegubgs Az Qlw, oAb Ao BHE AR w] sl A A
ANAAGE 2 Bo] o]0 FgHch ™ TAL Bof & oz mj&aiic). o] H|ste] PF-TAQ ZA$ol 314
=2 o AERO|ER, G THABE $Jste] AMEE 7} Z3E]o] QA ool SElAIF A FaakA] g A
L AL HFElol, 2A4 feAwrE, W, 92 ZrEE QAL o gol WAE I, YATL o 23 EHo)
Ao 7hAE W WA AA e ARgE I Qo AR P BATE' olefgt AxpE Hol, PF-TAS] ¢z}
E, TAL T2 JREo] ulate] Adiaoz S4o] AAY  mdo] Adiros o AZ o] fA A4 Atolol 23]
Qe Ao oA kP A TAY A= e T e AL Igiskstel, 4% % 7S vlnA & Hd
744 FE|(TAS Ei= PF-TA)o| w2 G2|4 9@ WA A2 Ao g YzhEct B3 PE-TAL 29 & 240 59
A Zkste] vt ARl WAAGA AL Al A7 2 B FYste] AAT o] A e BakE gzt

o5 Hluer A= obd it 7o ol e FE Hil=, TASO vjste] 17
= QoA A 9] ZHASE A k= PF-TAw Y} TAS: S A a7 o @71 SRR A o] ARlef U
RO A AE SR th= = AT ST HE FE AAE Bvel & o FatE AEE X517 oz A

olA}o] 7}A|SH= PE-TALo)| 4] 88.24%, TASTEOA] 37.04% Zhech AR R FEAdWel e &, fEAdW
o ghatol A HEE Uk E3 WAAEY 7HA S Ao =2 AATE o] F TAS= WA EHe| e dof 3UA
A= PE-TAT A= AE 7St 54 ge A9+ ¢l 82 57t 40.74%0 A TEo] EH ok

O}, TASZOA= 40.74%00| A1 A& 7FA S 57 & ICG7} 271802 »aslgu A9 PR-TAZL 17.65%
AUk ES WAA RS HE ol 7HASH= PF-TATol|A| RE ol Blsto] TASHo| A= 81.48% %1 oL, TA%} ICG
79.41%0 41, TASTEOA 14.81%9] hAfoflA k= ]l S 25 xR F AW 7 Slaee 7 7 Aol

o FAFOR fElA W WAA Jbste) Jme] o EARHAORE folskA Aol7k LA ghsith PR-TARY
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gl9] TAE 0|83t WAAUAIAz| del= A B4
Hog {olstA PE-TAwolA &4 Ueldtt TASS 7
Q-0 WA Rre] 7hAISt vlwA 2w 1] b= 7 °7} %
oF YAAE ¢laE 4= 9l 8o]Ao] ‘:‘Zom , AlA
H AFAEe] AAEA ke Wit vt BRI A2
7} Wor7] o] pof A7 A7te] Zpol7t UrE‘r‘ir A
2 A7t WAA R 7hAske] Aol WA AA A
A
23

o Aeli Azt Ao} glin] Aohiy] 9iated,
oA WAAGA Az A= AR S92 2

2 7)zow sof, 1 e} Azko] AA AW A9k 2
U Azte] B A 495 tiro] YA AZet A
£ stk 1 23k WAAAAE] Hok A 2™
A7k WA AZsE & o 2 A9 B,
HJHE WA A Aol Hoh 23 dd 9 WA
_‘ ]71@}7]. x:L T;-] A Elx] l—o 7ﬂooﬂ U]—O]—th I
AT L F5E o] E YENGTHCramer’'s V=0.359,
pe009). ol WAAUE N2ste] I F2 B A

M

I:l

2 44 A7 Folt b B8o] B 4 Uk A0 4%
=ik

TAZ o] 83 felA W A7) Azste] ofgt H4g
02 A 4 Gl SIS ol Tl AT F 2 B
oA S 194 W IHYA B 21 mmHgE Z7He 4
E2 QgMgel it A9h glgl] HEd ArEes
QPAStERRL AYzte gk el TASE ARESHAE el A
S 3 14 ool BAHOE Gol5hA PETAY ]
stol & A& Salg 4 9%tk T ULE PRTAC 1

3l TASE HEAQ benzyl alcohol ¥ carmellose 52
che Aso] EatElol QA gk, 71Ee] e ATES
Fajol v]o] 2 uj) of2fst BASL by 2Ho] 54

= oY S wole Hl 9% & 7 e A
AYZFETE mat ohel, 1 SlofE REAELS BiA
ShiQIE 2l 4 gzt PR-TAS ALgale efgt 9
B0l e Aoz relA gk

2 QP Ao Bae b A3, FEE Bae
2 o)olxl v] B9l o, T ATk Aol ek
W% Sellsh AT AZe AR HAT ) A
3 TAS] ool et Axvt G 9 ARe] ATt B
Ao =m AR TAS] HE7F Z40f 1] ]—‘E FF= #
AgEte 1 =8 o, A ZE st AegFog LR
H7he ofei9l 1 4] Wast Bt A 93 A

57900 ek 1, vl $Ajo] ofgk 0] oh7] Wil
AHgHe TA Feje] Aelol glofx] &l 7157} e

a 910115 Al “—.‘EMI et 5-734
srefAErE| o] oFdoly Herh trefsto] ofof EH?'?} 7]%"]
=F7E olH7] WEo R, ol AR TAS AR
o = s =+ Ak
EAEH 22 PF-TA= TASY| B3l e|A@AlE Al 2
Ak WA Azt Hoy golgk ez Kl o
2 sl F7HAR1 ICG d&e] Aol @ BRaFAL WA
o AA A A= @5 5 Qe Aoz AE
ol gt AM R mjRof & uf, wﬂxﬂmﬂg =B A A
7oA PF-TAS o] 85t= 212 TASE ol&she AR

a0l okAla Wlo] 9 ¢ e Ao Az,
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