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Table 1. Preoperative diagnosis at initial silicone oil
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Table 2. Complications associated with silicone oil

injection tamponade
Diagnosis No. of eyes (%) Complications No. of eyes (%)
PDR" 32 (40.5) Cataract 9" (42.9)
Primary RRD 12 (15.2) Keratopathy 5 (6.3)
RD* with I0FB® 9 (11.4) Secondary glaucoma 6 (7.6)
Traumatic RD* 8 (10.1) Silicone oil in anterior chamber 1 (1.3)
RD* with macular hole 6 (7.6) Emulsification 1 (1.3)
RD' developed after other surgeries 6 (7.6) N=79; phakic eyes (21)+aphakic and pseudophakic eyes (58)
RD* with endophthalmitis 3 (3.8) "9 of 21 phakic eyes (42.9%=9/21).
RD* with high myopia 3  (3.8)
Total 79 (100.0)

* PDR=proliferative diabetic retinopathy; ' RRD=rhegmatogenous
retinal detachment; * RD=retinal detachment; ® IOFB=intraocular
foreign body.
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Table 3. Variables influencing postoperative anatomical results

Anatomical success: eyes (%)

Variables = Total p—value
Success Failure
Age 0.478
<45 30 (71.4) 12 (28.6) 42
>45 29 (78.4) 8 (21.6) 37
SiO" retained period (months) 0.669
<15 16 (72.7) 6 (28.3) 22
1.5< ~ >3.0 30 (78.9) 8 (21.1) 38
>3.0 13 (68.4) 6 (31.6) 19
Number of operation 0.008"
<2 32 (88.9) 4 (11.1) 36
>2 27 (62.8) 16 (37.2) 43
Lens status 0.213
Phakia 15 (71.4) 6 (28.6) 21
Aphakia 23 (67.6) 11 (32.4) 34
Pseudophakia 21 (87.5) 3 (12.5) 24
Type of RD' 0.562
RRD? 29 (72.5) 11 (27.5) 40
TRD® 24 (77.4) 7 (22.6) 31
XRD™ 2 (100.0) 0 (0.0) 2
Macular hole 0.974
Yes 12 (75.0) 4 (25.0) 16
No 57 (90.5) 6 (9.5) 63
Number of retinal tears 0.332
Multiple or giant tears 28 (70.5) 12 (30.0) 40
One or not found 31 (79.5) 8 (20.5) 39
Diabetes 0.401
Yes 27 (79.4) 7 (20.6) 34
No 32 (71.1) 13 (28.9) 45
Diabetic renal failure 0.269
Yes 10 (62.5) 6 (37.5) 16
No 49 (77.8) 14 (22.2) 63
Scleral buckling 0.688
Yes 35 (59.3) 24 (40.7) 59
No 10 (50.0) 10 (50.0) 20
Preoperative diagnosis
PDR* 24 (75.0) 8 (25.0) 32
Primary RRD' 10 (83.3) 2 (16.7) 12
RD with IOFB™ 7 (77.8) 2 (22.2) 9
TRD® 7 (77.8) 2 (22.2) 8
RD" with macular hole 4 (66.7) 2 (33.3) 6
RD' developed after other surgeries 4 (66.7) 2 (33.3) 6
RD' with endopthalmitis 2 (66.7) 1 (33.3) 3
RD" with myopia 2 (66.7) 1 (33.3) 3

* Si0=silicone oil; ' RD=retinal detachment; * RRD=rhegmatogenous retinal detachment; ¥ TRD=tractional retinal detachment; " XRD
=exudative retinal detachment; * PDR=proliferative diabetic retinopathy; ~ IOFB=intraocular foreign body; i Significant difference

between the two groups by Pearson ¥ test.
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Table 4. Variables influencing postoperative functional results
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Functional success: eyes (%)

Variables Total p—value
Improve No change Worse
Age 0.114
<45 14 (33.3) 15 (35.7) 13 (21.0) 42
>45 17 (46.0) 14 (37.8) 6 (16.2) 37
SiO" retained period (months) 0.199
<15 12 (54.5) 4 (18.2) 6 (27.3) 22
1.5< ~ >3.0 13 (34.2) 18 (47.4) 7 (18.4) 38
>3.0 7 (36.8) 6 (31.6) 6 (31.6) 19
Number of operation 0.008"
<2 17 (47.2) 13 (36.1) 6 (16.7) 36
>9 15 (34.9) 15 (34.9) 13 (30.2) 43
Lens status 0.217
Phakia 7 (33.3) 8 (38.1) 6 (28.6) 21
Aphakia 11 (32.4) 13 (38.2) 10 (29.4) 34
Pseudophakia 14 (58.3) 7 (29.2) 3 (12.5) 24
Type of RD' 0.731
RRD' 16 (40.0) 16 (40.0) 8 (20.0) 40
TRD® 12 (38.7) 9 (29.0) 10 (32.3) 31
XRD™ 2 (100.0) 0 (0.0) 0 (0.0 2
Macular hole or degeneration 0.390
Yes 5 (31.3) 8 (50.0) 3 (18.7) 16
No 27 (42.9) 20 (31.7) 16 (25.4) 63
Number of retinal tears 0.154
Multiple or giant tears 20 (50.0) 12 (30.0) 8 (20.0) 40
One or not found 12 (30.8) 16 (41.0) 11 (28.2) 39
Diabetes 0.401
Yes 15 (44.1) 8 (23.5) 11 (32.4) 34
No 17 (37.8) 20 (44.4) 8 (17.8) 45
Diabetic renal failure 0.134
Yes 7 (43.8) 4 (25.0) 5 (31.2) 16
No 25 (39.7) 24 (38.1) 14 (22.2) 63
Scleral buckling 0.527
Yes 24 (40.7) 22 (37.3) 13 (22.0) 59
No 8 (40.0) 6 (30.0) 6 (30.0) 20
Preoperative diagnosis
PDR* 13 (40.6) 9 (28.1) 10 (31.3) 32
Primary RRD* 3 (25.0) 7 (58.3) 2 (16.7) 12
RD' with IOFB™ 3 (33.3) 3 (33.3) 3 (33.3) 9
TRD® 3 (33.3) 4 (44.5) 1 (11.2) 9
RD" with macular hole 3 (50.0) 3 (50.0) 0 (0.0 6
RD' developed after other surgeries 3 (50.0) 1 (16.7) 2 (33.3) 6
RD' with endopthalmitis 2 (66.7) 1 (33.3) 0 (0.0) 3
RD' with myopia 1 (33.3) 1 (33.3) 1 (33.3) 3

* Si0=silicone oil; " RD=retinal detachment; * RRD=rhegmatogenous retinal detachment; ¥ TRD=tractional retinal detachment; ™ XRD
=exudative retinal detachment; * PDR=proliferative diabetic retinopathy; ~ IOFB=intraocular foreign body; i Significant difference

between the two groups by Pearson ¥ test.
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Table 5. Quantitative changes of final visual acuity from initial visual acuity (logMAR)

Variables Number SD p—value
Number of operation 0.323 0.007
2 or less 36
3 or more 43
Macular hole or degeneration 0.142 0.000
Yes 16
No 68
Significant difference between the two groups by logistic regression analysis.
3 Lo A= 62.8% (43¢F ZF 2721 0]t At & Aol A= AT 199 5 9%H(42.9%) oA
SRk AT U S2ATT EALOE fOIT e ST Eejo] WSt B Aol ulsle] Aiaow v
F&340]91 21 (p=0.008), ~&3l7] 23] ofs)el o] 7} o] W] ui

35 olFel Zuth ATEo] ETh Yuix AxFEL 99

34 9k 02 Ueeth Table 3). 754 48 3 444
A

T FE3o](p=0.008) FAX o2 F-2olst%rH Table 4).
R AR ST 154 HFE BALOR oI 2

S 72 YEpgTh(p=0.001).

& At 2F logMAR AlES AFH o8 BAFS o Al
9] T o= #%Q#ﬂ 23] o3}l +, Bk dFolut BN
o] §l= wollA & = Al=PUHA Bt o & A= UEht
t}(Table 5).

i
rf
N
[
2
=
ofy
r>~1
[ e
1o
)
[e](e]
oN
rlo
it
2
H
Ir
A
=
i

r
e o
of

e
ofd >

ot
S{h‘.
1 g
n

o
i
ﬁo&
& ol
£ > o
=
AT
koot
rﬁﬁ
N oo
{o o9t
g
<
ji
N
N
Y
0035
5 =
&
olX
4>

)

oN,
% do
T
Sy
o X2

0

2
X
)
[

o

717 bfiS o) 7hsskaL, Adavtet AETEA A
a7} 21213:] 42}]0]—0]]/\1‘— Alg)Ey|2upe. opxo] B

3
]§}7} E]EI—‘— 3| 9]01] HHLHXL olorAks Zhap
Qlck

0
o T_
%, ZehEe, Wit 4 S| gzl WY

RS ERERE DR R 1% Vg E THE
o2, 2E AL Pk o Bt 313
RS ER vy @% [ L
el Bl B W] el WIS A0 el

AL AL 2710 A7 53 AAS
ol Ao 7. o= Ay 27| AAZ W
PPRES £Y 4 JYrts BRusn A&k’

Aol oigt B ufj$- ohek
3], The Silicone Study Report*’o] ©Ja}# 5~10%, E
2 o] Rl 30~48%''S B Iste] 1 Axrt
A8] 2ol7t Ugie. B AN Qb5 E-E 7.6%0]
k. MRS A% FolE A4Ha WSO L
sPgerAIe] Akgol B7HuId B9 gt
TjEEL ofoto] AAFO & xxég%

—L‘mb

& Fol
oRoPAkZo] Bl 91719} H]walo] H]m ]
71&e] kel wgol A gla(1er, 1. 3%
717k0] ek (Bt 3.7+1.2709)S Az
50H6.3%) o A EHAEI =T
AL A E 5~15%2] HAES R st 3}]\1:]_.6.8,21
S8 Z3FEle] oy A HHEE $<o] Zehjjn
utz)glo 2 ZhatEero] YRSt o LE %]\iu
7120] AulEkEo] 23t $ololgl= AL Q)
oAz 12tollx] HrgEo] WABIRAL ol Ztapgol
34T} ZhapE o] WRAlS) 3012 ofoto|

_. _1\1 ﬂJ>" FlO
ACH
N
T
ofy
o

7_11—u_|1- 5

X
oA O &0
S T T T

=
e
o=

/‘O]'%Ul- 7]&0] 0] ou;] p=s 7}
Lpoiz] 19K 91qlo] g 39l ont 7t
F4 =k

of2] R oty FAgegupyEolA A2l S
9] FQlo R & H FAAYFEH] 50~83%0l| A Mﬁmﬂ
U Elagnta g Jeug o Raie
RG] Gl FreguE S $212] 16%00 4 *a‘al%
715 hiERE F QRS YN E ] WAt
sock” £ dpelae SR oY 49t F 19
(25%) 0l A T EETo] &5

AeE7159 kol tieh Bil= 5~100%7H4] thegst
oh M B Aol Az 799 % g 19H(1.3%) ol A el 2

718 FHE 320Y T A8 fEt wAskact

F2 YErh umg &8 570005e] A2 52 ARsls

vw.ophthalmology.org 1813



—tistotarEts|

7ol W S-S Btk Azksich

Aej27)2e] AEg 4717000 tieiAs ol 7 =
wto] gtk AEEr]8L o 7|7k o] 9l A
o8] 714 FPES o 4= Ql71o] whato] obgE T At
2]9] $J34o] glo] B AS, 7|EoR QIgt FHEn) what
o] oPYEl GRtolats o1z} Atolof A AT A7) S Efslo]
AA= oo T Aete] 7} 71 wInE 27197 ALt 37
Y7ol AASH= Ao] Frhe A% Y 6719 o4 7|
#Hrl Ao] Frh AR gtk H AelA A
Bt A 278 2471708 3711270 Yo %1, S8
e 9 pedse Y 2olA et FAVIRE 3.9£1
Nholglom, Aafat FolA 9] Bt FH7I17ES 3.240.8711Y

Bt 5
Z A7 T sitetA 9 e ATES Aole 2

il

2

etz e-o R0 oo £7, &Iy F9-
wug 3 A3k theFsieh” Unlu et al'*e A2]&7]E A
A4 AJ33F 680F = 169H(23.5%) A Adle]7} dhlsla
o, o] F 13°HB8L.3%) A & = 3 10l Afate]7}
dojitil & & HolSle FaAlgaddle] Fagt Hlo]
2}3 3}c}. Falkner et al''e XHHPEV} 1159F = 209F
(17.4%) o)\ A 2L s 52atad 25 1159 F 959
(82.6%) 0|2 om Autel= 22 7|& 1117% T 3 3704 ¢t
HRAYSIACEIL B TSIt 11 9] thE dtolME AElEr|E
AA 5 k] o] WS A7ER B o) & $ 7P &t
A7ko] Ad42 MY Ao sigeh” 2 ApeAs
wuhakalzh QIE 739 5 209H27.4%) 0l & % guto]
Adke] =9, ARte|7E wAet A7) AElEr)E AA &
it 0.771€0]gle}. o] F 142H70.0%) 00141 17§ o]l
Aake) 7 9hElA AL, 69H30.0%) oA 2~371Qol| Aare] 7}
dofyiet. i) A28 AA T 3~6719o] ALpw Aet
2l & dojur] okerhal s ol HEjEr)E AlA &
F AP 27150 Qoid A 3ol Taste @
Zt}. Falkner et al''& & & 3 LIS, 2 5 e 25,

ol

N

1% 30ES 3~65ntt}, I = 67 Yok AAAre 2
o3t

Falkner et al'*& Aute] € 9] B £4315L 343,
gk g2bo] fA1E 2 1.83)7, &3l WeE Adt

2le] ehgo] Ackn Btk £ AT N E 2357t
28] o]s}el oAl 36t % 4°H11%)0lA, 33] o}kl
oA 433k % 16RH(BT%)olA AuE)E Hof S gier}
shata] Aggol folt QRS Al A e
2 Aol $4350] 2 /)5H 4ol AL
o] Gl ATE MO B $557} A24E APl
7h Bk ARE O 4 99l 434t Hobaes by

= 2 T MM

Xl 20098 x50 HM123-

228 245k 7]87} Wol | B Zhahu M| E7} &Ab
Rl Gl FEol HYAER o) 7hx] 24
A5 w2 2o ol B o] A7) vl
= ololela ABZkal 2= QALY ESF R Sadrof A Alu)
stl7] wizell ofe] AH ashis 7Fe e dens A
Al oM sfeta Aol 2F ol 5ol F8sithe
E O]E]— 13
A 27152 AlA Al7]= AEE71E AATE sfieh
lt;/?ﬂ 389 FAI9F TEsto] ZF AQlnict dEA R
9 4 Qlck. 2x; AR A7l Sl o3t S o F
= 1?—%6}04 ko] oFg A f2ko] SR EE TR 27100 AlA
sflopst, Al71E AEid o o SIAHES 12sh= Zlo] o4

A9 A271E AA AI71E Asked Bl g Aol

ro_tﬂé;
jﬂ

>~I

—{N rE J

XE

>~1

rar

HoE

1) Cibis PA, Becker B, Okum E, Canaan S. The use of liquid silicone
in retinal detachment surgery. Arch Ophthalmol 1962;68:590-9.

2) Yoon TJ, Oum BS. Factors for epiretinal membrane formation after
retinal detachment surgery with silicone oil tamponade. ] Korean
Opthalmol Soc 2004;45:1681-8.

3) Gonvers M, Andenmatten R. Temporary silicone oil tamponade and
intraocular pressure: An 11-year retrospective study. Eur ] Ophthal-
mol 1996;6:74-80.

4) The Silicone Study Group. Vitrectomy with silicone oil or sulfur
hexafluoride gas in eyes with severe proliferative vitreoretinopathy:
results of a randomized clinical trial Silicone Study Report NO. 1.
Arch Ophthalmol 1992;110:770-9.

5) The Silicone Study Group. Vitrectomy with silicone oil or perfluor-
propane gas in eyes with severe proliferative vitreoretinopathy:
results of a randomized clinical trial Silicone Study Report NO. 2.
Arch Ophthalmol 1992;110:780-92.

6) Federman JL, Schubert HD. Complications associated with the use
of silicone oil in 150 eyes after retina-vitreous surgery. Ophthalmo-
logy 1988;95:870-6.

7) Seo MS, Lim ST, Park SW. Clinical evaluation of vitrectomy with
silicone oil comparison of different viscosity. ] Korean Ophthalmol
Soc 1998;39:521-9.

8) Scholda C, Egger S, Lakits A, Haddad R. Silicone oil removal: results,
risks and complications. Acta Ophthalmol Scand 1997;75:695-9.

9) LaHeij EC, Hendrickse F, Kessels AG. Results and complications
of temporary silicone oil tamponade in patients with complicated
retinal detachments. Retina 2001;21:107-14.

10) Riedel KG, Gabel VP, Neubauer L, et al. Intravitreal silicone in-
jection: complications and treatment of 415 consecutive patients.
Graefes Arch Clin Exp Ophthalmol 1990;228:19-23.

11) Valone J, McCarthy MH. Emulsified anterior chamber silicone oil
and glaucoma. Ophthalmology 1994;101:1908-12.

12) Jonas JB, Knorr HL, Rank RM, Budde WM. Retinal redetachment
after removal of intraocular silicone oil tamponade. Br ] Ophthalmol
2001;85:1203-7.

13) Scott IU, Flynn HW, Lai M, et al. First operation anatomic success
and other predictors of postoperative vision and complex retinal de-

1814 www,ophthalmology.org



-44% 9 o MRIEIIE B

tachment repair with vitrectomy and silicone oil tamponade. Am
J Ophthalmol 2000;130:745-50.

14) Falkner CI, Binder S, Kruger A. Outcome after silicone oil removal.
Br J Ophthalmol 2001;85:1324-7.

15) 'The Silicone Study Group. The effects of silicone oil removal. Silicone
Study Report 6. Arch Ophthalmol 1994;112:778-85.

16) Unlu N, Kocaoglan H, Acar MA, et al. Outcome of complex retinal
detachment surgery after silicone oil removal. Int Ophthalmol 2004;
25:33-6.

17) Bodanowitz S, Kir N, Hesse L. Silicone oil for recurrent vitreous
hemorrhage in previously vitrectomized diabetic eyes. Ophthalmo-
logica 1997;211:219-22.

18) Heimann K, Dahl B, Dimopoulos S, Lemmen KD. Pars plana vitec-
tomy and silicone oil injection in proliferative diabetic retinopathy.
Graefes Arch Clin Exp Ophthalmol 1989;227:152-6.

19) OumBS, Lim BW. A cinical study on the silicone oil in the treatment
of proliferative diabetic retinopathy. ] Korean Ophthalmol Soc 2001;
42:428-34.

20) Honavar SG, Goyal M, Majji AB, et al. Glaucoma after pars plana
vitrectomy and silicone ol injection for complicated retinal detach-
ments. Ophthalmology 1999;106:169-77.

21) Casswell AG, Gregor Z]J. Silicone oil removal. II. Operative and

ol

2

Hob
|

Mol Zuet &

postoperative complications. Br ] Ophthalmol 1987;71:898-902.

22) Abrams GW, Azen SP, Barr CC, et al. The incidence of corneal
abnormalities in the Silicone Study. Silicone Study Report 7. Arch
Ophthalmol 1995;113:764-91.

23) Azen SP, Scott IU, Flynn HW;, et al. Silicone oil in the repair of
complex retinal detachments. A prospective observational multi-
center study. Ophthalmology 1998;105:1587-97.

24) KimYS, Cho HK. Results of silicone oil endotamponade and analysis
of its prognostic factors. ] Korean Ophthalmol Soc 2003;44:633-41.

25) Abrams GW, Azen SP, McCuen BW, et al. Vitrectomy with silicone
oil or long-acting gas in eyes with proliferative vitreoretinopathy:
Results of additional and long-term follow up. Silicone study Report
11. Arch Ophthalmol 1997;115:335-44.

26) Yoon JS, Lee SY, Lee SC, Kwon OW. Clinical Outcomes After
Silicone Oil Removal. ] Korean Ophthalmol Soc 2003;44:642-8.

27) Yeo JH, Glaser BM, Michels RG. Silicone oil in the treatment of
complicated retinal detachment. Ophthalmology 1987;94:1109-13.

28) Jonas JB, Budde WM, Knorr HL. Timing of retinal detachment after
removal of intraocular silicone oil tamponade. Am J Ophthalmol
1999;128:628-31.

29) Bassat IB, Desatnik H, Alhalel A, et al. Reduced rate of retinal detach-
ment following silicone oil removal. Retina 2000;20:597-603.

ww_ophthalmology.org 1815



— hBtotalstE|Xl 2009 K 50 A M 12 5-

=ABSTRACT=

Clinical Outcomes After Intraocular Silicone Oil Removal and
Analysis of Its Prognostic Factors

Soo Young Kim, MD1, Jung Yeong Jeong, MD2, Sang Joon Lee, MD1, Shin Dong Kim, MD'

Department of Ophthalmology, Kosin University, College of Med\'cine‘, Busan, Korea
Salang—gadeuk Eye Clinic®, Busan, Korea

Purpose: To evaluate the factors influencing clinical outcome after removal of intraocular silicone oil and the relationship of the
factors to the postoperative visual prognosis,

Methods: The authors retrospectively analyzed clinical outcomes related to 76 patients (79 eyes) who underwent silicone oil tamponade,
Prognostic factors were as follows: age, underlying pathologies, systemic diseases, range and type of retinal detachment (RD), type
of RD, number of retinal tears, macular and lens status, and types of operation, The influence of these factors on visual acuity and
anatomical success rates were studied,

Results: The 79 eyes that underwent silicone oil removal had preoperative diagnoses as follows: proliferative diabetic retinopathy
in 32 eyes, primary rhegmatogenous RD in 12 eyes, RD with an intraocular foreign body in nine eyes, traumatic RD in eight eyes, RD
with a macular hole in six eyes, RD development after other surgeries in six eyes, RD with endophthalmitis in three eyes, and RD
with high myopia in three eyes, Anatomical success was achieved in 59 eyes (74.7%) after silicone oil removal, Thirty—two eyes
(40.5%) had an increase in visual acuity, 28 eyes (35.4%) showed no changes and 19 eyes (24.1%) showed deteriorated conditions
after silicone oil removal, The number of surgeries was an important factor related to anatomical and functional success rate, Postoperative
visual improvement was observed when the number of surgeries was greater than two and in groups with no macular holes or
degenerations,

Conclusions: When considering prognostic factors for silicone oil removal, reducing complications and retinal redetachment after
silicone oil removal may be helpful,

J Korean Ophthalmol Soc 2009;50(12):1809-1816
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