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ABSTRACT | Purpose: To compare the use of topical anes­
thesia and retrobulbar anesthesia during silicone oil removal 
with a mixed pars plana technique, through evaluating the 
pain experience of patients. Methods: We selected patients 
according to their behavior during previous vitreoretinal surgery 
and ophthalmologic examinations and divided them into two 
anesthesia groups: topical (n=36) and retrobulbar (n=33). We 
used a mixed technique for the passive removal of silicone oil in 
both groups. During each step of the surgery, the patients’ pain 
experience and the surgeon’s comfort were scored according 
to a pain scale. Results: The pain experienced during the 
application of the anesthesia was significantly greater in the 
retrobulbar group (p<0.001). The topical group experienced 
greater pain during trocar insertion (p<0.001). There was no 
significant difference between the groups regarding the overall 
pain experience or complications. Conclusions: The pain 
experience of the selected patients during silicone oil removal 
was comparable between the topical and the retrobulbar 
anesthesia. Topical anesthesia with the mixed pars plana 
technique is an effective and safe alternative option for silicone 
oil removal surgery.

Keywords: Pain; Silicone oils; Anesthetics, local; Administration, 
topical; Vitreoretinal surgery; Patient satisfaction

RESUMO | Objetivo: Comparar a sensação de dor de pacientes 
durante a remoção do óleo de silicone sob anestesia tópica e 
retrobulbar, usando uma técnica via pars plana combinada. 

Métodos: Os pacientes foram selecionados, de acordo com 
suas atitudes durante cirurgia vitreorretiniana prévia e exames 
oftalmológicos, e divididos em dois grupos: anestesia tópica e 
retrobulbar. Para a remoção passiva do óleo de silicone, utili­
zou-se uma técnica combinada em ambos os grupos. A sensação 
de dor dos pacientes e o conforto do cirurgião foram classificados 
através de uma escala de dor durante cada etapa da cirurgia. 
Resultados: Os grupos anestesia tópica e retrobulbar incluíram 
36 e 33 pacientes, respectivamente. A sensação de dor durante 
a aplicação da anestesia foi significativamente maior no grupo 
retrobulbar (p<0,001). O grupo anestesia tópica sentiu mais dor 
durante a inserção do trocarte (p<0,001). Não houve diferença 
significativa entre os grupos em relação à sensação geral de dor 
e a complicações. Conclusões: A sensação de dor é comparável 
entre a anestesia tópica e a retrobulbar durante a remoção de 
óleo de silicone. A combinação de anestesia tópica e uma técnica 
via pars plana é uma opção alternativa eficaz e segura para a 
cirurgia de remoção de óleo de silicone.

Descritores: Dor; Óleos de silicone; Anestésicos locais; Admi­
nistração tópica; Cirurgia vitreorretiniana; Satisfação do paciente 

INTRODUCTION
During vitreoretinal surgery for complex cases, 

surgeons generally use silicone oil tamponade(1). Its ad­
vantages include quick visual rehabilitation, long-term 
tamponading of the reattached retina, and relatively 
stable chemo-physical properties(2,3). However, its use 
is associated with several complications, including 
cataracts, keratopathy, corneal endothelial decompen­
sation, glaucoma, and hypotony. It is therefore recom­
mended that the silicone oil is removed as soon as 
possible after achieving retinal stability(3-6). 

Various surgical techniques to remove the silicone oil 
have been reported(7-10). Transconjunctival sutureless 
systems result in faster healing, do not require sutures, 
and result in less discomfort to the patient. However, 
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the passive removal of silicone oil can prolong the ope­
ration time during minor sclerotomies, whereas the 
active vacuum suction needed commonly to extract the 
silicone oil carries the risk of eyeball collapse or retinal 
damage(7-9). A further technique that has been reported 
for silicone oil removal is the mixed 23-gauge infusion 
and 20-gauge pars plana vitrectomy method(10); 20-gauge 
sclerotomy is considered to be an efficient, fast, and 
inexpensive alternative to the passive removal of sili­
cone oil of high or low viscosity.

Injection anesthesia methods are commonly used in 
posterior vitrectomy procedures(11,12). However, these 
methods can lead to serious needle-related complica­
tions(13,14). Topical anesthesia has been used for coopera­
tive patients as an alternative to other local anesthesia 
techniques in vitreoretinal surgery; it has the advantages 
of being non-invasive, early visual recovery, and ease of 
administration(11-13). 

The purpose of this study was to compare retrobulbar 
anesthesia and topical anesthesia in terms of the pain 
experience of patients and the comfort of the surgeon 
during the passive removal of silicone oil using a mixed 
23-gauge 20-gauge technique. There have been only a 
few previous reports of the use of topical anesthesia for 
silicone oil removal, and this is the first report to eva­
luate the pain experience of patients during such use. 

METHODS
Study

This prospective comparative study included 69 pa­
tients operated with a mixed pars plana technique for 
1000 centistoke (cSt) passive silicone oil removal under 
topical or retrobulbar anesthesia at the Department of 
Ophthalmology, Gaziantep University Hospital, Turkey. 
This study received local ethics committee approval. 
The procedures were explained to the patients, and 
they were told they may experience some pain during 
silicone oil removal and the administration of the retro­
bulbar block; all patients subsequently provided written 
informed consent.

Patients

A total of 69 patients who had experienced a comfor­
table and calm previous vitreoretinal surgery under local 
anesthesia and preoperative ophthalmologic examina­
tion were included. All were older than 20 years and had 
undergone a previous combination of phacoemulsifica­
tion cataract surgery and posterior vitrectomy with sili­

cone oil (1000 cSt) tamponade for retinal detachments 
(rhegmatogenous retinal detachments, diabetic tractional 
retinal detachments, or non-diabetic tractional retinal 
detachments). In addition, the intraocular silicone oil 
had been in place for at least four months with a stable 
retina. The exclusion criteria were age younger than 20 
years, being phakic or aphakic, redetachments, hypo­
tony (intraocular pressure (IOP) ≤10 mmHg), extreme an­
xiety, claustrophobia, speech disorder, ocular infection, 
and a known allergy to topical or retrobulbar anesthetic 
drugs. The participants were matched according to in­
dications for silicone oil tamponade and an experienced 
surgeon (A.M.) distributed them randomly between the 
two anesthesia groups: the topical group (n=36) and the 
retrobulbar group (n=33). 

Surgical procedures and pain–discomfort scoring

A single experienced vitreoretinal surgeon (O.S.) per­
formed all surgeries. For the topical group patients, the 
surgeon administered topical 0.5% proparacaine hydro­
chloride drops into the conjunctival sac four times in 
the 15 minutes preceding surgery, with additional drops 
administered every 5 minutes throughout the duration 
of the procedure. During the silicone oil removal, the 
participants were asked to tell the surgeon if they felt 
intolerable pain, with additional subtenon anesthesia 
ready prepared for such an eventuality. For the retrobul­
bar group patients, a mixture of 3 mL 5% bupivacaine 
and 3 mL 2% lidocaine was injected into the retrobulbar 
space using an 0.5-inch 26-gauge needle. Neither pa­
tient group received sedation, although we gave an oral 
analgesic to uncomfortable patients postoperatively. 
All patients received nasal oxygen (4 L/min) during the 
procedure. 

Povidone iodine (5%) was used to clean the eye and 
periocular area. Anesthetic status was checked by gras­
ping the bulbar conjunctiva using colibri forceps after 
draping and insertion of the eye speculum(18). Then, an 
inferotemporal transconjunctival sclerotomy was crea­
ted 3.5 mm posterior to the limbus by using 23-gauge 
trocar cannula, and a 23-gauge infusion cannula was 
connected to the vitrectomy system (Dutch Ophthalmic 
Research Center, Zuidland, The Netherlands). A second 
transconjunctival sclerotomy was created 3.5 mm poste­
rior to the limbus with a 20-gauge blade (0.89 mm), 
either superonasal or superotemporal at the surgeon’s 
discretion, and a 20-gauge trocar cannula system was 
inserted. When no additional procedures were needed, 
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only two sclerotomies were made. Otherwise, an addi­
tional sclerotomy was created using a 23-gauge trocar 
cannula system. In all cases, to reduce the patient’s pain 
and discomfort, the trocars were inserted directly at an 
angle of approximately 90° to the sclera without displa­
cing the conjunctiva. 

A silicone oil-fluid exchange was then performed. 
In the retrobulbar group, the eyeball was tilted to clear 
the residual small oil bubbles using colibri forceps. In 
the topical group, the surgeon instructed the patient to 
move his or her eyes in the directions needed to clear the 
residual small silicone oil bubbles. The cannulas were 
the removed and the IOP was checked. Finally, all the 
sclerotomies were closed with 8-0 absorbable sutures. 
A topical antibiotic drop was instilled in the conjunctival 
sac. The operative time was recorded. 

The pain experienced by the patient was scored using 
a visual analog pain scale (VAPS) at several timepoints: 
as the anesthesia was administered, during each step of 
the surgery, and immediately after surgery (Table 1)(11,12). 
If the patient was unable to see the chart because of 
low vision, he or she was asked for an oral score. The 
surgeon’s comfort was also scored using a surgeon’s 
comfort scale. Each patient underwent follow-up ocular 
examinations on the first postoperative day and at the 
end of the first week and first month.

Data analysis

All statistical analyses were performed using SPSS 16.0 
software (SPSS Inc, Chicago, IL). Patient characteristics, 
clinical characteristics, clinical outcomes, pain scores, and 
the surgeon’s comfort scores were compared between the 
two anesthesia groups using Mann-Whitney U, chi-square, 
and paired samples t tests. A p value less than 0.05 was 
considered statistically significant.

RESULTS
Table 2 presents the patients’ characteristics, indica­

tions for silicone tamponade, duration of silicone tam­
ponade, operative times, additional procedures during 
surgery, and preoperative and postoperative best-cor­
rected visual acuity (BCVA). There was no significant 
difference between the two groups with regard to age, 
sex, laterality, distribution of indications for silicone tam­
ponade, duration of silicone tamponade, operative time, 
distribution of additional procedures, or preoperative and 
postoperative BCVA.

The mean pain scores during the administration of 
anesthesia differed significantly between the groups  
(p<0.001). In the retrobulbar group, 28 of the 33 pa­
tients (85%) scored grade 2 and five (15%) scored grade 
3 pain as the retrobulbar block was administered, with 
a mean pain score of 2.15 ± 0.36. In the topical group, 
none of the patients reported any pain sensation as the to­
pical anesthesia was administered. The mean pain scores 
for all the surgical steps for the topical and retrobulbar 
groups are shown in tables 3 and 4, respectively.

During trocar insertion, 27 of the 36 patients (75%) 
in the topical group scored grade 2, seven (19%) grade 
3, and two (6%) grade 1 pain; in contrast, only 3 of the 
33 patients (9%) in the retrobulbar group scored grade 1 
pain. The mean pain scores during trocar entry differed 
significantly between the groups (p<0.001). However, 
there was no statistically significant difference between 
the groups during the passive removal of silicone oil, 
cannula removal, or the sclerotomy suturing steps of the 
surgery (p=1.000, p=0.173, and p=0.06, respectively). 

The mean ( ± SD) comfort score of the surgeon was 
0.11 ± 0.40 for the topical group. With the retrobulbar 
group, the surgeon performed all the procedures with 
extreme comfort (Grade 0). There was no significant 
difference in the overall pain and discomfort scores (for 
anesthesia administration and surgery) or the surgeon’s 
comfort scores between the groups (p=0.448 and 
p=0.092; respectively). In both groups, the postoperative 
mean BCVA increased or remained the same when com­
pared with the preoperative BCVA. Postoperative BCVA 
was not changed in seven eyes (19%) in the topical group 
and in six eyes (18%) in the retrobulbar group. 

Additional subtenon anesthesia was not required in 
any case. None of the patients required oral analgesic 
or sedation during surgery or postoperatively. Postope­
ratively, we observed no ocular hypotony or leakage in 
either group during the follow-up period. We observed 
injection anesthesia-related mild lid edema in three pa­

Table 1. The visual analog pain scale and the surgeon’s comfort scale

Score Pain and discomfort Surgeon’s comfort

0 No pain or discomfort Extremely comfortable

1 No pain but mild discomfort Mild movements/squeezing

2 Mild pain and discomfort Moderate discomfort (significant 
ocular movements/squeezing/Bells 

phenomenon)

3 Moderate pain and discomfort Severe discomfort hampering 
surgical maneuvering

4 Severe pain and discomfort Unable to perform surgery
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Table 2. Patient characteristics, indications for silicone oil tamponade, duration of silicone oil before its removal, operative time, additional procedures 
during surgery, and preoperative and postoperative BCVA

Group 1 Group 2
Topical anesthesia n (%) Retrobulbar anesthesia n (%) P value

Age, years 0.670†

Mean±SD 56.2 ± 13.6 54.4 ± 14.9

Range 23-81 24-78

Sex 0.625*

Male 24 (66.7) 20 (60.6)

Female 12 (33.3) 13 (39.4)

Laterality 0.810*

Right 19 (52.8) 19 (57.6)

Left 17 (47.2) 14 (42.4)

Surgical indications for silicone oil tamponade 0.938*

RRD 19 (52.8) 16 (48.5)

Diabetic TRD 11 (30.6) 11 (33.3)

Nondiabetic TRD 06 (16.7) 06 (18.2)

Duration of silicone oil before its removal, months 0.113†

Mean ± SD 6.3 ± 1.6 06.9 ± 1.7

Range 4-10 4-11

Operative time, minutes 0.067†

Mean ± SD 19.5 ± 2.7 18.7 ± 3.2

Range 16-28 15-26

Additional procedures performed

Endolaser treatment 3 (8.3) 3 (9.1) 1.000*

ERM peeling 1 (2.8) 2 (6.1) 0.603*

BCVA, (logMAR)

Preoperative BCVA (Mean ± SD) 1.16 ± 0.12 1.15 ± 0.13 0.635*

Range (1.52-1.0) (1.52-1.0) 

Postoperative BCVA (Mean ± SD) 0.76 ± 0.32 0.75 ± 0.35 0.957*

Range (1.30-0.3) (1.52-0.3)

n= number of patients; SD= standard deviation; RRD= rhegmatogenous retinal detachment; PDR= proliferative diabetic retinopathy; TRD= tractional retinal detachment; ERM= 
epiretinal membrane; BCVA= best-corrected visual acuity.
*= The chi-square test was used; †= The Mann-Whitney U test was used.

Table 3. Pain experience and surgeon comfort scores for group 1 (topical anesthesia) during the administration of the anesthesia and at each surgical step

Procedure (n)
Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Mean±SD

n (%) n (%) n (%) n (%) n (%) (VAPS)

Topical administration (36) 36 (100) 0 0 0 0 0

Trocar insertion (36) 0 02 (05.6) 27 (75.0) 7 (19.4) 0 2.14 ± 0.49

Silicone oil extraction (36) 36 (100) 0 0 0 0 0

Endolaser (3) 02 (66.7) 01 (33.3) 0 0 0 0.33 ± 0.58

ERM peeling (1) 1 (100) 0 0 0 0 0

Cannula removal (36) 34 (94.4) 02 (05.6) 0 0 0 0.07 ± 0.23

Suture (36) 32 (88.9) 03 (08.3) 01 (02.8) 0 0 0.14 ± 0.42

Overall pain (36) 0 10 (27.8) 26 (72.2) 0 0 1.72 ± 0.45

Surgeon’s comfort (36) 31 (91.7) 02 (05.6) 01 (02.8) 0 0 0.11 ± 0.40

n= number of patients; SD= standard deviation; VAPS= visual analog pain scale; ERM= epiretinal membrane.
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tients (9%) in the retrobulbar group. Two patients (6%) in 
the topical group and two (6%) in the retrobulbar group 
underwent reoperation because of recurrent retinal 
detachment.

DISCUSSION
Several surgical techniques have been described for 

silicone oil removal(7-10,15,16). Surgeons commonly prefer 
transconjunctival sutureless systems for silicone oil re­
moval because these systems are less invasive, faster, 
and more comfortable for the patient than 20-gauge sys­
tems(5,7,9,15,17). Silicone oil removal can be performed by 
the anterior route in aphakic or pseudophakic patients 
or along with cataract extraction(18-20). Cacciatori et al.(18) 
reported that the anterior route is more advantageous 
because it allows the silicone oil to be removed under 
topical anesthesia, eliminating the potential risks of 
injection anesthesia and sclerotomy-related complica­
tions(18). However, the anterior route has some limita­
tions in complex posterior vitrectomy procedures, ana­
tomically limiting surgical maneuvers during these pro­
cedures(18-20). For these cases, the pars plana approach 
is usually preferred by surgeons because it simplifies the 
complete evaluation of the peripheral retina during sur­
gery and the additional procedures(7-10,15-20). In our study, 
we used the two-port pars plana technique for silicone 
oil removal. For additional procedures, we created an 
additional sclerotomy using a 23-gauge trocar system. 
Tan et al.(21) compared two-port and three-port approa­
ches for silicone oil removal and reported no significant 
difference between them with regard to the recurrent 
retinal detachment rate. In contrast, Guo et al.(22) showed 
that the incidence of recurrent retinal detachment rate 

was significantly higher with the two-port than with the 
three-port technique. The incidence of recurrent retinal 
redetachment in conventional 20-gauge silicone oil re­
moval surgery has been reported as nearly as 20%(23,24). In 
our study, the incidence of recurrent retinal detachment 
with the passive removal of silicone oil using the two-port 
mixed technique was 6% in both groups. We believe that 
the low incidence of recurrent detachment in our study 
was associated with several factors, including perfor­
ming the silicone oil removal procedures passively in all 
cases without the use of a powered vacuum system, with 
its risk of retinal injuries, and suturing all sclerotomies 
in all patients after the silicone oil had been removed. 
In this way, we prevented potential ocular hypotony 
due to leakage. The reported incidence of postoperative 
ocular hypotony ranges from 0% to 3.8% after 23-gauge 
transconjunctival procedures(25-27). However, we did not 
observe any ocular hypotony in either group during the 
postoperative period.

Compared with 20-gauge systems, 25-gauge systems 
and instruments are more expensive and generally re­
quire a powered suction device for active silicone oil 
removal, as well as a prolonged learning curve for the 
surgeon(15,28). In contrast, 20-gauge systems and instru­
ments are more comfortable and efficient, less expensi­
ve, and faster when performing additional procedures. 
Furthermore, 20-gauge systems do not generally require 
powered suction for the silicone oil removal, and they 
are more effective and faster than transconjunctival su­
tureless systems for the removal of high-density silico­
ne oil(7,10). Active suction for silicone oil removal carries 
the risk of optic nerve injury or eyeball collapse due to 
the high vacuum pressure(10). In addition, 23-gauge sys­
tems are widely used for silicone oil removal(7,10,15), and 

Table 4. Pain experience and surgeon’s comfort scores for group 2 (retrobulbar anesthesia) during the retrobulbar block and at each surgical step

Procedure (n)
Grade 0 Grade 1 Grade 2 Grade 3 Grade 4 Mean±SD

n (%) n (%) n (%) n (%) n (%) (VAPS)

Retrobulbar block (33) 0 0 28 (84.8) 5 (15.2) 0 2.15 ± 0.36

Trocar insertion (33) 30 (90.9) 3 (9.1) 0 0 0 0.09 ± 0.29

Silicone oil extraction (33) 33 (100) 0 0 0 0 0

Endolaser (3) 03 (100) 0 0 0 0 0

ERM peeling (2) 02 (100) 0 0 0 0 0

Cannula removal (33) 33 (100) 0 0 0 0 0

Suture (33) 33 (100) 0 0 0 0 0

Overall pain (33) 0 12 (36.4) 21 (63.6) 0 0 1.63 ± 0.48

Surgeon’s comfort (33) 33 (100) 0 0 0 0 0

n= number of patients; SD= standard deviation; VAPS= visual analog pain scale; ERM= epiretinal membrane.
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some authors have proposed techniques that combine 
different systems. Lei et al.(10) described a quick and sim­
ple mixed pars plana technique using a 23-gauge entry 
for infusion combined with a 20-gauge entry, which they 
used to remove 5700-cSt silicone oil for 29 patients. 
They reported no serious complications during surgery 
and only one recurrent retinal detachment during the 
follow-up period. Our outcomes were similar with the 
findings of that report; we experienced no serious com­
plications during surgery in either of our groups(10). 

Topical anesthesia is a useful alternative option for 
selected patients in posterior vitrectomy procedures(11-13). 
The well-established advantages of topical anesthesia 
are the absence of needle complications, fast visual 
recovery, and easy administration(11-13). Our experience  
suggests that the two-port mixed pars plana approach 
is the most appropriate, suitable, and comfortable te­
chnique for using with topical anesthesia for silicone oil 
removal procedures. This mixed technique with topical 
anesthesia has advantages over other techniques. First, it 
provides quick and easy removal of silicone oil of various 
densities through the 20-gauge trocar port. Second, the 
use of 20-gauge instrumentation provides cost-effective 
and fast surgery that is comfortable for the surgeon. 
Third, eye movements during surgery are helpful for the 
faster removal of silicone oil and air bubbles, and they 
allow the adequate evaluation of the peripheral retina 
during surgery without the need for scleral indentation; 
however, they can result in iatrogenic complications. Sur­
gical instruments passing through the trocars are useful 
for the surgeon because they limit sudden eye movements 
and can provide eye movement in desired directions du­
ring the procedures(11-13). In the present study, we did not 
experience any complications during surgery.

The assessment of the patients’ pain and discomfort 
while using topical anesthesia is helpful for following 
up and for improving the quality of pre- (e.g. deciding 
premedication usage), post-, and intraoperative care(29). 
Pain and discomfort are not objective signs of the quality 
of anesthetic care; nevertheless, the scored pain values 
help with evaluating the outcomes from the patient’s 
perspective(30). We thought that patient selection and 
surgeon experience played key roles for a comfortable 
and uncomplicated silicone oil removal surgery under 
topical anesthesia. The surgeon’s comfort scores did not 
differ between the retrobulbar and topical groups in our 
study; however, it was not possible to blind the surgeon 
to the anesthesia type so there may have been some bias. 

The requirement for sedation is another controversial 
issue associated with silicon oil removal procedures(11). As 
previously reported, sedation may cause serious complica­
tions, such as respiratory depression or cardiopulmonary 
complications(11). We thought that sedation would be re­
quired for a very small number of patients during silicone 
oil removal under topical anesthesia. Patient selection 
considerably reduced the requirement for sedation; in 
this study, sedation was not used in either group preope­
ratively or intraoperatively. Nevertheless, we kept addi­
tional subtenon anesthesia readily available for potential 
challenges during the surgery. 

In conclusion, topical anesthesia provides an alterna­
tive option for silicone oil removal. We observed com­
parable pain scores and surgeon’s comfort scores with 
both topical and retrobulbar anesthesia. Our experience 
also suggested that the mixed pars plana technique is the 
most suitable for silicone oil removal under topical anes­
thesia. Patient selection plays critical role for silicone 
oil removal under topical anesthesia. To the best of our 
knowledge, this report is the first on the patients’ pain 
experience during silicone oil removal using a mixed 
technique under topical anesthesia.
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