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Introduction

Abstract

Background: Intraocular Pressure (IOP) changes can occur
after silicone oil placement and removal. There is limited evidence
regarding how using smaller instruments in retinal surgeries may
influence these IOP fluctuations.

Objectives: Does the use of small gauge vitrectomy techniques
for silicone oil placement and removal affect post-operative
intraocular pressure?

Methods: In this retrospective observational study, 261 subjects
were compiled from surgical treatment of retinal detachment
surgeries involving both silicone oil injection and subsequent
removal with 23 gauge or smallerinstruments. 25 eyes met inclusion
and exclusion criteria. Data collected included intraocular pressure,
visual acuity, and pressure lowering medications from baseline and
follow up appointments up to post-operative month three.

Results: No significant differences in IOP were found when
comparing the study eyes to the fellow eyes prior to removal of
silicone oil (U=230.5, p=0.829), at POD1 (U=48.5, p= 0.194), at
POW1 (U=187.0, p=0.572), at POM1 (U=185, p=0.384), or at POM3
(U=168.5, p=0.086) after oil removal. No statistically significant
differences were appreciated when comparing IOP changes from
baseline to POM3 when factoring for the duration of silicone oil
tamponade (less than 6 months versus longer than 6 months)
(U=25, p=0.223)). Similarly, no significant difference was garnered
from sub-group analysis by gauge size for silicone oil removal
(U=31, p=0.411).

Conclusion: Placement and removal of silicone oil with small
gauge instrumentation has no effect on intraocular Pressure in
the Immediate (POD1) or 3 months post-operative period. This
supports use of small gauge system in future pars plana vitrectomies
involving silicone oil.

Keywords: Small gauge; Silicone oil; Intraocular pressure; Pars
plana vitrectomy

Vitrectomy with the use of a silicone oil tamponade agent
has been a well-established treatment method for retinal de-
tachment [1]. As silicone oil is a non-absorbed medium, unlike
gas, it requires a subsequent operation for removal once the
retina has been stabilized. Silicone oil removal is recommended
to prevent long-term complications such as emulsifications, el-
evation of Intraocular Pressure (IOP), and corneal opacification.
IOP changes can occur when silicone oil is present in the eye and
after its removal. IOP elevation in a silicone oil filled eye may
be due to Pars Plana Vitrectomy (PPV) induced inflammation,
hemorrhagic complications, ciliary body edema, emulsified oil

droplets clogging the trabecular meshwork, or in response to
post-operative steroids®. Pupillary block may also be a compli-
cation of silicone oil fill due to potential overfilling of the vitre-
ous cavity in phakic or pseudophakic eyes, or the absence of
an effective peripheral iridotomy in an aphakic eye. Conversely,
hypotony may also be a complication after silicone oil removal
due to leakage from sclerotomy sites, cyclodialysis, anterior
proliferative retinopathy, and toxic or direct compressive ef-
fect of silicone oil on the ciliary epithelium leading to reduced
production of aqueous humor [2,3]. The technique for retinal
detachment surgery and silicone oil removal has improved over
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the last two decades by using smaller, less invasive instruments.
Potential benefits of using small-gauge techniques include fast-
er healing, less inflammation and pain, improved visual acuity,
improved post-operative astigmatism, and stabilization of IOP.
I0P changes after silicone oil removal with prior used 20-gauge
techniques have been researched but changes with small gauge
technique need further investigation [4-6]. We postulate that
with the modern use of smaller gauge techniques, complica-
tions leading to IOP fluctuations will be reduced.

Methods

This was a University of Texas Medical Branch Institutional
Review board approved study, IRB number 18-0308. Patients
who underwent small gauge (23G or smaller) PPV and silicone
oil injection for treatment of rhegmatogenous or tractional reti-
nal detachment were retrospectively enrolled from the UTMB
hospitals. Each retinal surgery was performed by vitreoretinal
surgeons between January 1, 2011 and February 20, 2019. In-
cluded subjects were age 18 to 100 years with history of rheg-
matogenous or tractional Retinal Detachment (RRD) treated
with pars plana vitrectomy with silicone oil between January
2011 and February 2019 at University of Texas Medical Branch.
Subjects were included if both silicone oil injection and sub-
sequent removal were done with 23 or 25 gauge instruments,
and if they maintained follow up visits of at least 90 days after
silicone oil removal. Patients were excluded if they were part
of the Texas Department of Corrections, had a diagnosis other
than retinal detachment, were treated by larger gauge instru-
mentation, or in whom silicone oil was not both used and re-
moved. Diagnosis of glaucoma or ocular hypertension in the
study eye prior to the first PPV was noted. Preoperative data
was collected at the clinic visit preceding surgery involving sili-
cone oil placement and the visit preceding silicone oil removal
and IOP prior to silicone oil placement was used as the baseline
I0P. Visual acuity, IOP, pressure lowering medications, and con-
dition of the retina were recorded at office visits for pre-silicone
oil placement, pre-silicone oil removal, Post-Operative Day
one (POD1), Post-Operative Week one (POW1), Post-Operative
Month one (POM1), and post-operative month three (POM3)
after silicone oil removal. IOP for hypotonus eyes whose pres-
sures could not be measured with the Reichert Tono-pen was
estimated at 2.5 mmHg based on the minimum possible read of
5 mmHg. Differences in IOP between patients with longer and
less than 6 months of silicone oil tamponade, between cases
with 23 vs 25-gauge sizes of instruments used for silicone oil
removal, and different silicone oil viscosities were explored.
Statistical analyses performed include comparisons of the IOP
and changes between the operative and fellow eye using Mann-
Whitney test. All statistical analyses were done using GraphPad
Prism (version 9.4.1; GraphPad Software, San Diego, CA) with
P-values of 0.05 set for statistical significance.

Results

ICD-9 and ICD-10 codes for retinal detachment and silicone
oil removal of patients treated by vitreoretinal surgeons at
UTMB between January 2011 and February 2019 yielded a total
of 261 cases. Of these, 25 eyes from 24 patients were enrolled
in this study based on inclusion and exclusion criteria. Of these
24 patients, 15 were male (62.5%) and 9 were female (37.5%).
18 (75.0%) were Caucasian or white, five (20.8%) were Afri-
can American or black, and one (4.2%) was Asian. The mean
age was 58 (range 38-79). Baseline characteristics of the study
eyes are displayed on Table 1. Additionally, three of the eyes
had preceding diagnosis of glaucoma and were on IOP lower-

ing medications throughout the study duration. One of these
three had a diagnosis of neovascular glaucoma, vitreous hem-
orrhage, hyphema, and rhegmatogenous retinal detachment
on initial presentation to UTMB and IOP remained high at 46
mmHg despite maximum medical therapy. Although IOP im-
proved after initial RRD repair with silicone oil placement, he
had a complicated course resulting in No Light Perception (NLP)
vision at POM3. Three study eyes required additional glaucoma
medications for elevated IOP control versus none in the fellow
eyes. One of these eyes had silicone oil induced pupillary block
which resolved after the oil was removed. One eye developed
a hyphema after silicone oil removal that required topical IOP
lowering drops and eventual anterior chamber washout. One
eye experienced pupillary block due to angle closure which oc-
curred after silicone oil removal. This was deemed to be due to
anatomically narrow angles and unrelated to the retina surger-
ies. She was managed with maximum medical therapy, cataract
extraction, surgical iridectomy in the study eye, and a laser pe-
ripheral iridotomy in the fellow eye.

Median baseline IOP prior to insertion of silicone oil were
15.1 mmHg in the study eyes and 15.9 mmHg in the fellow eyes.
There was no significant difference between the two groups
(U=209.5, p=0.159). 64% of the silicone oil insertions and 76%
of the removals were performed with 23-gauge system and the
other 36% of the insertions and 24% of the removals were done
with 25 gauge systems. The mean number of days between
placement and removal of silicone oil was 122.9 (SD 88.2). No
significant differences in IOP were found when comparing the
Table 1: Baseline Characteristics of Study Eyes.

n %
Lens Status, pre-SO removal
Phakic 8 32%
Pseudophakic 12 48%
Aphakic 5 20%
Lens Status, POD1
Phakic 7 28%
Pseudophakic 14 56%
Aphakic 4 16%
Silicone Oil Viscosity
1000 cs 21 84%
5000 cs 1 4%
Missing 3 12%
Diagnosis
Rhegmatogenous retinal detachment 14 56%
Tractional retinal detachment 11 44%
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Figure 1: IOP comparison in the study eye and fellow eye over the
study period. IOP listed in mmHg.
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study eyes to the fellow eyes at the last measurement prior to
removal of silicone oil (U=230.5, p=0.829), at POD1 (U=48.5, p=
0.194), at POW1 (U=187.0, p=0.572), at POM1 (U=185, p=0.384),
or at POM3 (U=168.5, p=0.086) after oil removal (Figure 1).
No statistically significant differences were appreciated when
comparing IOP changes from baseline to POM3 when factoring
for the duration of silicone oil tamponade (less than 6 months
versus longer than 6 months) (U=25, p=0.223)). Similarly, no
significant difference was garnered from sub-group analysis by
gauge size for silicone oil removal (U=31, p=0.411). Gauge size
also did not lead to significant difference between the groups
at POD1 (U=50.5, p=0.833). However, these subgroup analyses
were severely limited by the small sample size (n=21 vs n=4 and
n=19 vs n=6 respectively). Similarly, there were no significant
differences in IOP change when accounting for a history of prior
vitreoretinal surgeries (U=43, p=0.523). Only one patient under-
went 5000 cs silicone oil placement and IOP changes could not
be compared with 1000 cs silicone oil use.

Discussion

This study investigated use of small gauge instrumentation
for silicone oil insertion and removal and its possible effects on
I0P changes with the hypothesis that in the use of small gauge
instruments, changes in IOP after oil removal would not be
significant. Our study found that there were no significant dif-
ferences in 0P after silicone oil removal compared to baseline
when measured shortly after procedure (POD1) and at longer
interval follow up (POMS3). Three eyes required additional I0P
lowering medications during the three-month postoperative
period, but all of these eyes experienced complications that
lead to IOP elevations including acute angle closure from pu-
pil block (n=2) and hyphema (n=1). Hence, the need for more
aggressive 10P control was due to these general surgical and
pathological complications and not related to the actual silicone
oil removal. Sub-group analyses exploring gauge size and dura-
tion of silicone oil retention also found no statistically significant
differences but were limited due to small sample size which was
exacerbated by the uneven sizes of these subgroups.

Prior studies have assessed IOP differences with larger gauge
techniques, when use of 20G systems were more common. One
such study by Zhang et al. compared changes in post-vitrectomy
I0OP between 20G and 23G groups at POD1, POW1, POM1, and
POMS6. Differences were only significant at POD1, in which the
smaller 23G group (17.57+2.9 mmHg) had significantly higher
IOP than the 20G group (10.1+5.6 mmHg) (p=0.000) [7]. While
no prior studies have specifically examined I0P changes after
silicone oil removal with small gauge instruments, prior stud-
ies have examined outcomes in small gauge instrument retina
surgeries. One such study by Charles et al. was a multicenter
clinical trial comparing multiple outcome measures for 27 vs
23-gauge PPV surgeries (n=68) [8]. They found that the smaller
diameter 27-gauge vitrectomy instrument use led to smaller
reductions in immediate postoperative IOP. Mean change from
immediate preoperative to immediate postoperative IOP were
-0.40 £ 6.60 mmHg in the 27-gauge group and -3.05+7.64 mmHg
| the 23-gauge group (P=0.013). This contrasts with the findings
of the discussed 20G versus 23G study. Charles et al postulated
that large instruments caused more fluid and air egress dur-
ing instrument removal. Long term IOP changes were not part
of this study [8]. One systematic review and meta-analysis of
27-gague vs 25-gauge vitrectomy surgery by Jinlan Ma et al, in-
cluded 11 studies, eight of which recorded IOP on POD1. These
eight studies examined small gauge use for treatment of rheg-

matogenous retinal detachments (n=4) and epiretinal mem-
brane (n=4) and were not exclusive to use of silicone oil [9]. All
eight studies found no significant differences between the two
gauge sizes in controlling postoperative IOP at POD1 (MD=0.53;
95% Cl: -1.49, 2.54; P=0.61) [9-17]. The meta-analysis only
looked at IOP changes for POD1. Our study also did not find sig-
nificant differences in POD1 IOP between 23G and 25G treated
eyes as described above (U=50.5, p=0.833). One of these eight
studies included only patients treated with silicone oil tampon-
ade [10]. Li, Jie et al published a retrospective comparison of 25-
and 27-gauge systems for treatment of rhegmatogenous retinal
detachments with use of silicone oil tamponade [10]. Regard-
ing 0P changes, they found that the post-operative IOP was
significantly higher at each time point which included one day,
one week, one month, and the last documented visit (p<0.05).
However, there was no significant differences in IOP between
the 25G and 27G groups. They found no change between the
two groups for their other outcome measures, including VA
improvement and transient ocular hypertension. Additionally,
this study differs from ours in that the follow up data was ac-
quired for time periods after injection of silicone oil into the
eye, whereas the focus of our study was on IOP changes after
silicone oil removal.

Our study has limitations that are inherent to every retro-
spective study, including many potentially confounding vari-
ables which prevent any firm conclusions. The main limitation
of our study is the small sample size, which may have led to an
inability to detect differences among our comparison groups.

In summary, mean IOP was not significantly affected after
silicone oil removal with use of newer small gauge instruments
when analyzed in the immediate (POD1) or 3 months post-oper-
ative period. This supports use of small gauge system in current
and future PPV surgeries, though larger scale studies would be
beneficial to further support this hypothesis.
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