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Abstract: Background: Early vitrectomy for postsurgical endophthalmitis may improve visual
acuity outcomes. Silicone oil as a tamponade has some potential benefits in the management of
endophthalmitis. This study aims to evaluate the use of a silicone oil tamponade in the surgical
management of endophthalmitis. Material and Methods: All patients with a pars plana vitrectomy
with silicone oil tamponade for postsurgical endophthalmitis at the Department of Ophthalmology,
University of Bonn, Germany, between 2017 and 2021 were retrospectively reviewed. We included
all preoperative data, including BCVA at diagnosis, clinical findings, and symptoms. For every
follow-up visit, we looked at BCVA and complications. Results: In total, 82 patients were included
in this study. The mean follow-up was 13.1 months (range 1-58 months). An intravitreal injection
was the cause in 42 patients (51.2%) and cataract surgery in 29 patients (35.4%). The mean interval
between the causing event and the date of onset was 8.8 days (range, 1-59 days). The most prevalent
pathogen was Staphylococcus epidermidis in 16 patients (19.5%). In 47 patients (57.3%), no pathogen
was found. The initial best-corrected visual acuity was 2.1 logMAR and improved significantly to
1.0 logMAR after six months (p < 0.001) and 1.1 logMAR after 1 year (p < 0.001). In a multivariate
analysis, a low BCVA at diagnosis (p = 0.041) was a significant predictor for poor visual acuity
outcomes. A total of 17 patients (20.1%) developed postoperative complications. Five patients (6.1%)
needed an anterior chamber washout with repeated injections of antibiotics. Two patients (2.4%)
had persistent fibrin and were treated with YAG-laser treatment. Three patients (6.7%) developed
a retinal detachment. Two patients (2.4%) had persistent corneal decompensation with endothelial
cell loss and received perforating keratoplasty. We performed a matched-pair analysis (1 = 30, each
group n = 15) to compare a silicone oil tamponade with BSS at the end of surgery. The visual
acuity outcome showed no significant differences (BCVA after one year: 1.17 logMAR in eyes with
silicone oil and 0.90 logMAR in eyes with BSS; p = 0.684). Conclusions: In our study, a vitrectomy
with silicone oil tamponade in the surgical management of postoperative endophthalmitis led to a
significant improvement in visual acuity and had a low complication rate. Low BCVA at diagnosis
was significantly associated with poor visual acuity outcomes. A comparison of silicone oil and BSS
at the end of surgery showed similar results.

Keywords: endophthalmitis; vitrectomy; silicone oil

1. Introduction

Endophthalmitis is the most feared complication following intraocular surgery. This
severe ocular infection most commonly occurs in patients who have previously either re-
ceived cataract surgery or intravitreal injection (IVI). It can also occur due to an endogenous
cause. Although rare, endophthalmitis can lead to severe vision loss. After cataract surgery,
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the reported rate of endophthalmitis ranges between 0.04 and 0.2% [1]. The rate after IVl is
similar, ranging from 0.008 to 0.092% [2—4]. Similar rates have been reported for vitrectomy,
with an incidence ranging from 0.03 to 0.11% [5] and for penetrating keratoplasty, with
rates from 0.14 to 0.38% [6].

Because time to treatment is critical, it is particularly important to diagnose patients
with endophthalmitis as soon as possible so that prompt treatment can be initiated to
prevent or at least mitigate vision impairment.

In 1995, the Endophthalmitis Vitrectomy Study (EVS) was conducted to investigate
and compare treatment options in the management of endophthalmitis. To date, this study
is still the only randomized controlled trial that has addressed this important issue [7].
It investigated the role of immediate vitrectomy for patients with postoperative endoph-
thalmitis and compared it to patients receiving a vitreous tap or biopsy (TAP) in addition
to intravitreal (IV) antibiotics. In addition, the role of systemic antibiotic treatment was
evaluated. The EVS concluded that patients who presented with a visual acuity of hand
motion or better did not benefit from immediate vitrectomy in comparison to patients with
TAP and IV antibiotics, whereas patients with a visual acuity of only light perception did.
Furthermore, it was reported that systemic antibiotic treatment reduced toxic effects and
the length of hospitalization.

Given the significant improvements in surgical equipment and instrumentation, it
is unclear to what extent these results can still be translated into clinical practice today.
Recent retrospective studies suggest that treatment algorithms should be adapted to cur-
rent conditions.

Still, the mainstay of treatment is the intravitreal administration of antibiotics. Whether
systemic administration of antibiotics has a positive effect on clinical outcomes is still
unclear [8].

Studies point out that vitrectomy may improve functional outcomes in endophthalmi-
tis [9]. However, it remains unclear which patients benefit from vitrectomy and at what
point the procedure should be performed. Most recent studies show that patients’ vision
recovers better when vitrectomy is performed as early as possible after diagnosis [10-12].

Few studies have examined different tamponade options during vitrectomy. Silicone
oil showed antimicrobial activity in in vitro experiments and might therefore be beneficial
as a tamponade in endophthalmitis patients [13,14]. It showed activity against pathogens
that cause endophthalmitis, such as Staphylococcus (S.) epidermidis or S. aureus [15]. It was
also shown that silicone oil as a tamponade has a positive effect when a retinal detachment
is present in order to prevent further damage [16]. Furthermore, it can be beneficial in
eyes with severe endophthalmitis in order to prevent retinal breaks [14,17] or in cases of
post-traumatic endophthalmitis [18].

Performing a vitrectomy seems essential to restoring vision, especially in eyes with
severe endophthalmitis. Still, there are no recommendations on which tamponade to use
when performing a vitrectomy in cases of endophthalmitis. This study was performed
to investigate the outcome of pars plana vitrectomy with silicone oil tamponade in the
management of postoperative endophthalmitis.

2. Materials and Methods
2.1. Patients

Medical records of all patients who were treated with a pars plana vitrectomy and
silicone oil tamponade due to the development of endophthalmitis at the Department of
Ophthalmology, University of Bonn, Germany, between January 2017 and December 2021
were retrospectively reviewed. Only patients with exogenous endophthalmitis were in-
cluded for further analysis. Symptoms and clinical signs for the diagnosis of endophthalmi-
tis included visual deterioration, pain, conjunctival injection, hypopyon, non-visibility of
retinal vessels, and an increased reflectivity of the vitreous in ophthalmic sonography. The
diagnosis was based upon the retinal surgeon’s discretion, and not all criteria had to be
present in one patient.
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All patients received a full ophthalmologic investigation upon presentation, including
the assessment of the best-corrected visual acuity (BCVA) measured in Snellen decimal
visual acuity and converted to logMAR (hand movement equal to 2.3 logMAR, counting
fingers equal to 1.9 logMAR) for statistical analysis, measurement of intraocular pressure,
slit lamp biomicroscopy, funduscopy, and ultrasound. All patients received an immediate
(within 5 h after presentation) pars plana vitrectomy with vitreous biopsy and anterior
chamber tap and application of intracameral and intravitreal antibiotics (vancomycin
1 mg, ceftazidime 2.27 mg, and clindamycin 1 mg) with a silicone oil tamponade. All
patients received silicone oil (2000 centistokes). No patient received additional intravitreal
dexamethasone. Every patient was treated with systemic antibiotics (IV ceftazidime 2 g
3/d and vancomycin 1 g 2/d; in cases of renal insufficiency, daptomycin 6 mg/kg body
weight and ceftazidime 2 g 3/d). The documented data included preoperative clinical
features, symptoms at presentation, details of the surgical procedure, systemic treatment,
and detailed follow-up regarding complications and BCVA. Further, we identified suitable
patients with BSS at the end of surgery in order to perform a matched-pair analysis for a
comparison of silicone oil tamponade and BSS.

All analyses were conducted on a deidentified dataset. A waiver by the local ethics
committee was granted due to the retrospective character of this study. The study protocol
conforms to the ethical guidelines of the 2000 Declaration of Helsinki, as reflected in its a
priori approval by the institution’s human research committee.

2.2. Statistical Analyses

Statistical analysis was performed with SPSS Statistics version 27.0.0 (IBM Corporation,
New York, NY, USA). We performed a descriptive analysis. For quantitative variables
(age; interval between causing event and onset of endophthalmitis; follow-up time; BCVA
at diagnosis, 6-12 weeks after surgery, 6 months after surgery, and 1 year after surgery),
the mean, range, and standard deviation (SD) before surgery and at different time points
after surgery were evaluated. For categorical variables, the total number of patients and
their percentage were calculated. We performed matched-pair analysis to compare patients
with silicone oil tamponade and BSS at the end of surgery. The normal distribution was
evaluated with the Kolmogorov—Smirnov Test. The Pearson’s chi-square test was used
to compare the distributions of the nominal- or ordinal-scaled variables. The f-test was
used for normal distributions, and the Mann-Whitney U-test was used for non-normal
distributions in order to compare independent groups.

A paired sample test was used to compare BCVA at different follow-up time points.
Correlation was tested with the Spearman—Rho test. A multivariate regression analysis was
performed to identify factors affecting final visual acuity. Variables that were included in
this model were: age, gender, visual deterioration, pain, hypopyon, conjunctival injection,
visibility of retinal vessels, increased reflectivity of vitreous on B-scan, BCVA at diagnosis,
and pathogens for the cause of endophthalmitis. All tests were performed two-sided, and
we considered p values < 0.05 to be statistically significant.

3. Results

A total of 82 eyes from 82 patients who presented to the Department of Ophthalmology,
University of Bonn, Germany, and were treated with a pars plana vitrectomy with silicone
oil tamponade due to exogeneous endophthalmitis were included in this study. The mean
age was 76 years (range, 49-96 y, SD 10.5). A total of 39 women (47.6%) and 43 men (52.4%)
were included in the study. The mean time until removal of silicone oil was 3.7 months
(1.2-16.8 months, SD: 0.26 months). In four patients, the silicone oil was not removed. The
characteristics of our patient cohort are described in Table 1.
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Table 1. Patient characteristics.

All Patients (n = 82) %
Gender
Male 43 52.4
Female 39 47.6
Age (years)
Mean [Range, SD] 76.3 [49.1-96.2, 10.5]
Follow-Up Time (months)
Mean [Range, SD] 13.1 [0-25.1, 4.5]
Interval between causing event and date of onset
(days)
Mean [Range, SD] 8.8 [1-59, 10.5]
Onset
acute (<21 days) 78 95.1
late-onset 4 49
Causes of endophthalmitis
Intravitreal Injection 42 51.2
Cataract surgery 29 354
Glaucoma surgery 1 1.2
Pars-plana vitrectomy 8 9.7
IOL exchange 1 12
Combined vitrectomy and cataract surgery 1 12
Ocular comorbidities
(more than one possible eye)
None 26 31.7
Age-related macular disease 32 39.1
Diabetic Retinopathy 8 9.8
Open-Angle Glaucoma 3 3.7
Epiretinal membrane 3 3.7
Macular edema due to retinal vein occlusion 5 6.0
Uveitis 1 1.2
Neovascular glaucoma 1 12
Macular hole 2 2.4
Corneal disorder 1 12
Retinal detachment in the past 1 12
Irvine Gass Syndrome 2 2.4
Pseudoexfoliative Glaucoma 1 12
s/p perforating keratoplasty 1 12
Findings at first presentation
Visual deterioration
Yes/no 70/12 85.4/14.6
Pain
Yes/no 58/24 70.7/29.3
Hypopyon
Yes/no 58/24 70.7/29.3
Conjunctival injection
Yes/no 65/17 79.3/20.7
Retinal vessels visible
Yes/no 6/76 7.3/92.7
Increased Reflectivity of the vitreous on B-scan
Yes/no 67/11 81.6/13.4
not available 4 49
Pathogens
No result 47 57.3
Staphylococcus epidermidis 16 19.6
Streptococcus agalacticae 1 12
Haemophilus influenzae 1 12
Gram-positive Cocci 8 9.8
Other Staphylococci 2 2.4
Achromobacter xylosoxidans 1 12
Staphylococcus lugdunensis 4 49
Granulicatella adiacens 1 12
Streptococcus mitis 1 12

The mean follow-up period was 13.1 months (range 1-58 m). Follow-up data were
available for 77 patients at 6-12 weeks, 74 patients at 6 months and 65 patients at 1 year

after vitrectomy.
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A total of 25 patients (30.5%) had no known systemic diseases. A total of 29 patients
(29%) suffered from arterial hypertension, and 17 patients (17%) suffered from diabetes
mellitus.

No concomitant ocular diseases were present in 26 patients (31.7%). However, 32 pa-
tients (39.1%) suffered from age-related macular degeneration. Other ocular comorbidities
included diabetic retinopathy and diabetic macular edema, open-angle glaucoma, and
macular edema due to retinal vein occlusion.

Most patients in our cohort developed endophthalmitis following IVI or cataract
surgery. An intravitreal injection was the cause in 42 patients (51.2%) and cataract surgery in
29 patients (35.4%). Other causes for the development of endophthalmitis were vitrectomy
(8 patients, 9.7%), glaucoma surgery (1 patient, 1.2%), change of an intraocular lens implant
(1 patient, 1.2%), and combined vitrectomy and cataract surgery (1 patient, 1.2%). A total
of 78 patients (95.1%) had an acute onset of endophthalmitis within 21 days after the
triggering event. The mean interval between the triggering event and the date of onset was
8.8 days (range, 1-59 d). The mean initial BCVA at the time of diagnosis was 2.1 logMAR
(range, 0.4-3.0, SD: 0.57), equitable between counting fingers and hand movement. Most
patients were pseudophakic at the time of initial presentation (59 patients, 72.0%).

A combined cataract surgery was performed on 11 patients (13.4%). The most preva-
lent pathogen was S. epidermidis in 16 patients (19.5%). In 47 patients (57.3%), no pathogen
was found.

The development of BCVA was evaluated at 6-12 weeks (follow-up visit 1), 6 months
(follow-up visit 2), and 1 year (follow-up visit 3) after the initial treatment. At 6-12 weeks
after surgery, the majority of eyes still had a silicone oil tamponade; there were five patients
that had already received a silicone oil removal within six weeks. At follow-up visit one,
the mean BCVA was significantly improved to 1.1 logMAR (range, 0.0-3.0 logMAR, SD:
0.69; p < 0.001). A total of 68 patients (88.3%) showed an improvement in visual acuity,
4 patients (5.2%) showed a reduction, and 5 patients (6.5%) had no change.

The mean BCVA at 6 months post vitrectomy presented with 1.03 logMAR (range,
0.1-2.7 logMAR, SD: 0.65; p < 0.001). A total of 67 patients (90.1%) showed an improvement
in visual acuity. These results were similar to those at the previous time point. The mean
BCVA at 1 year post-vitrectomy showed a significant improvement to 1.12 logMAR (range,
0.1-3.0logMAR, SD 0.8; p < 0.001), with 57 patients (87.7%) having an overall improvement
in BCVA. The mean difference between the BCVA at diagnosis and the BCVA after one year
was 0.91 logMAR (—0.7 logMAR-2.1 logMAR, SD: 0.8).

3.1. Complications after Vitrectomy with Silicone Oil Tamponade

Overall, 17 patients (20.1%) developed complications. There were no intraoperative
complications. During the first postoperative week, five patients (6.1%) needed an ante-
rior chamber washout with an injection of antibiotics, and one patient (1.2%) developed
choroidal folds due to hypotony that regressed without further interventions. During the
first three months following surgery, two patients (2.4%) had persistent fibrin in the anterior
chamber and received YAG-laser treatment. One patient (1.2%) had self-limiting corneal
decompensation.

During the remaining follow-up period, three patients (6.7%) developed a retinal
detachment and needed vitrectomy. Two patients (2.4%) had recurrences of intraocular
inflammation following silicone oil removal. Two patients (2.4%) had persistent corneal
decompensation with endothelial cell loss and received perforating keratoplasty (Table 2).
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Table 2. Complications after vitrectomy with silicone oil.

Time Point Complications Number of Pat. (%)
Intraoperative None 0 (0)
Anterior chamber washout and repeated 5(6.1)
First week postoperative antibiotics ’
Choroidal folds due to hypotony 1(1.2)
First three months Corneal decompensation 1(1.2)
postoperative Persistent fibrin and YAG-laser treatment 2(2.4)
Retinal detachment and repeated
. 3(6.7)
vitrectomy
Displacement of intraocular lens and 1(12
After three months replacement ( . )
postoperative Corneal decompensation and perforating 224
keratoplasty * ’
Recurrence of intraocular inflammation 2 (2.4)

following silicone oil removal

* One of the two patients had a repeated keratoplasty.

3.2. Correlation between Different Factors and Visual Acuity Outcome

Further, we tested for correlation between different factors and the visual acuity
outcome after one year in order to determine possible prognostic factors. There was no sig-
nificant correlation for sex (p = 0.79; Spearman Rho coefficient (SR): 0.038) or age (p = 0.76,
SR: 0.035). The visual acuity at diagnosis (p = 0.037; SR: 0.238) and the cause of endoph-
thalmitis (p = 0.002; SR: 0.34) showed a significant correlation. Patients that developed
endophthalmitis after glaucoma surgery had poorer visual acuity outcomes compared to
patients with endophthalmitis caused by IVI or cataract surgery (p = 0.048). There was no
significant correlation between the occurrence of symptoms (visual deterioration: p = 0.69,
SR: 0.045; pain: p = 0.92, SR: —0.011) or clinical findings (hypopyon: p = 0.224, SR: —0.140;
conjunctival injection: p = 0.71, SR: —0.042; visibility of retinal vessels: p = 0.98, SR: —0.002;
increased reflectivity of the vitreous on B-scan: p = 0.470, SR: 0.084).

We performed a multivariate regression analysis, including the abovementioned
factors. The BCVA at diagnosis (p = 0.041) remained a significant predictor, while there was
no significant correlation anymore between the cause of endophthalmitis (p = 0.542) and
the final visual acuity outcome after one year.

3.3. Matched Pair Analysis between Patients with Silicone Oil Tamponade and BSS

Additionally, we identified 30 patients for a matched-pair analysis between patients
with silicone oil tamponade (group 1, n = 15) or BSS at the end of surgery (group 2, n = 15)
with similar baseline characteristics regarding BCVA and clinical findings (Table 3). Follow-
up data were available for all 30 patients at 6-12 weeks, 28 patients at 6 months, and
26 patients at 1 year after vitrectomy.

Patients in both groups presented with a very similar BCVA (mean 1.393 logMAR vs.
1.407 logMAR) upon initial presentation (p = 0.967). A similar number of patients presented
with vision loss (p = 0.624) and pain (p = 0.705).

The visual outcome after vitrectomy with either silicone oil or BSS showed no signifi-
cant differences at the various time points after the initial operation. About 6 to 12 weeks
after vitrectomy, group 1 had a mean BCVA of 0.99 logMAR versus 0.78 logMAR in group 2
(p = 0.508). Six months post-vitrectomy, group 1 showed a mean BCVA of 1.17 logMAR and
group 2 of 0.96 logMAR (p = 0.676). The mean BCVA was similar one year after vitrectomy,
with a trend for better visual acuity in patients with BSS, with 1.17 logMAR in group 1 and
0.90 logMAR in group 2 (p = 0.684) (Table 3).
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Table 3. Matched pair analysis between patients with silicone oil tamponade and BSS.
Silicone Oil BSS
(Group 1) (Group 2) p Value
n=15 Y% n=15 %
Gender 0.464
male 8 533 6 40
female 7 467 9 60
Age 15 15 0.636
Mean [Range, SD] 75.53 [51-90, 11.8] 71.47 [49-85, 11.8]
Lens status
Phakic 0 0 0 0
Pseudophakic 15 100.0 15 100.0
Interval between causing event and date of onset (days) 0.946
Mean [Range, SD] 8.47 [1-51,12.86] 8.07 [2—49, 12.9]
Onset 0.624
acute (<21 days) 13 86.7 12 80
late-onset 2 133 3 20
Causes of endophthalmitis 0.381
Intravitreal Injection 7 46.7 8 53.3
Cataract surgery 6 400 6 40.0
Pars plana vitrectomy 2 133 0 0.0
Combined pars plana vitrectomy and cataract surgery 0 0.0 1 6.7
Change in BCVA 6-12 weeks post vitrectomy 0.591
Improved 10 769 9 62.9
Worsened 3 231 3 23.1
No change 0 0.0 1 7.7
Change in BCVA 6 months post vitrectomy 0.574
Improved 9 750 8 72.7
Worsened 3 250 2 18.2
No change 0 0.0 1 9.1
Change in BCVA 1 year post vitrectomy 0.260
Improved 5 833 6 75.0
Worsened 1 167 2 25.0
No change 0 0.0 0 0.0
Pathogens 0.444
No result 9 60.0 13 86.7
Staph. Epidermidis 3 200 1 6.7
Gram-positive cocci 1 6.7 1 6.7
Streptococcus pneumoniae 1 6.7 0 0
Staphylococcus lugdunensis 1 6.7 0 0

4. Discussion

The treatment of postoperative endophthalmitis varies widely from center to center.
There are still many unanswered questions regarding surgical management, including
the choice of tamponade in patients with endophthalmitis. In this study, we evaluated a
total of 82 consecutive patients treated for postoperative endophthalmitis with pars plana
vitrectomy and silicone oil tamponade.

Many studies have shown that visual acuity improves following vitrectomy in cases of
endophthalmitis [19,20]. Pershing et al. analyzed the data of more than 5 million patients
after cataract surgery, of whom 3.629 developed endophthalmitis (0.04%). They showed
that visual acuity improved overall, but the outcome varied. Similar to these results,
patients from our study showed a mean increase in BCVA from 2.1 logMAR to 1.1 logMAR
after 6-12 weeks, to 1.03 logMAR after 6 months, and to 1.12 logMAR after a year following
vitrectomy. Nearly 88% of all patients showed an improvement in BCVA.

The landmark EVS study is still the basis for treatment decisions for many ophthalmol-
ogists. One of the main conclusions of the EVS study was that vitrectomy was only superior
to a tap and inject treatment in cases where the original BCVA was no better than light
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perception. However, this finding is in contrast to many recent studies that have shown
that early and immediate vitrectomy may be beneficial for patients even with better visual
acuity upon first presentation [11,21,22]. Although these studies are not as well designed
as the original EVS study;, the relatively large number of studies showing the benefits of
earlier vitrectomy suggests that factors such as improved surgical devices and techniques
may contribute to improved outcomes.

In this study, we report our experience with silicone oil as a tamponade option. In
our institution, the instillation of silicone oil to conclude the surgery is preferred by most
surgeons. The rationale for using silicone oil is based on several factors: One is the
psychological benefit for patients in terms of quicker visual rehabilitation. The second
reason is the assumption that silicone oil itself may have a bacteriostatic effect and thus
might lead to quieter findings at an earlier stage. As a result, it is hoped that the rate of
additional interventions, such as anterior chamber washout or repeated vitrectomy, could
also be lower. Moreover, silicone oil enables the surgeon to have a clearer postoperative
view during funduscopy to estimate if the inflammation is indeed decreasing or if a patient
would have to be revised. However, there are also some disadvantages to using silicone oil:
An obvious disadvantage of its use is the need for a second surgery to remove it later on.
In addition, it can be assumed that antibiotics do not mix well in silicone oil and might be
excreted more quickly due to the lower distribution volume.

There are only a few studies that analyze the outcomes after silicone oil tamponade
in endophthalmitis patients. These point out that silicone oil might be beneficial in more
severe cases [14,23]. Further, it might be beneficial when retinal breaks or detachments are
present [17]. We had no cases of retinal detachment directly associated with endophthalmi-
tis in our cohort. However, three patients (6.7%) developed a retinal detachment during
the postoperative period and received repeated vitrectomy with silicone oil. Of these, two
needed a permanent silicone oil tamponade.

We investigated the correlation between various clinical factors and the final visual
acuity outcome after one year. Patients with lower BCVA at diagnosis and endophthalmitis
after glaucoma surgery tended to have poorer visual acuity outcomes after surgery. In
a multivariate regression analysis, only a low BCVA at diagnosis remained a significant
prognostic factor. Gower and colleagues showed that poor baseline visual acuity, advanced
age at diagnosis, and more virulent organisms were important predictors of poor visual
acuity outcomes [24]. A study by Lee et al. looked at different risk factors for poor visual
prognosis and identified advanced age and initial visual acuity as risk factors [25]. Our
results are consistent with the above studies, confirming that poor visual acuity at diagnosis
seems to be a predictive risk factor for poor visual outcome after endophthalmitis.

There are no recent studies evaluating the outcome of eyes with different tamponade
options, and to the best of our knowledge, there is no study that compares silicone oil
tamponade with BSS. We performed a matched-pair analysis comparing patients with
silicone oil tamponade with patients with BSS at the end of surgery. Both groups had
similar baseline characteristics. The development of visual acuity showed no significant
differences in both groups. It has to be taken into account that the number of patients in
both groups was rather low, with 15 patients per group. This is due to the fact that in our
institution, silicone oil is used by most surgeons as a tamponade at the end of surgery,
so we could not include more patients with complete follow-up data in group 2. Further
studies on this topic are needed to evaluate the effect and provide clear recommendations
on treatment guidelines.

Only a few studies have looked at complications after vitrectomy in the management
of endophthalmitis. Far et al. performed a metaanalysis and stated that the rate of new
retinal detachments was 60% in a study by Agarkar et al. [26], 50% in a study by Mezad-
Koursh et al. [27], and 16.67% in a study by Yannuzzi et al. [28]. Other ocular adverse
events were not mentioned in the metaanalysis [29].

Negretti et al. performed a study with 33 patients and described that 24.2% developed
a retinal detachment, 3% a macular hole, 3% a suprachoroidal hemorrhage, and 6% an
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enucleation/evisceration [30]. A study by Sridhar et al. described that 21.4% had a retinal
detachment in their cohort, 11.4% needed more than one vitrectomy, of these, 10% received
a silicone oil tamponade, and 4.3% underwent evisceration or enucleation [31].

In our cohort, the overall complication rate was rather low, with 17 patients (20.1%).
Of these 17 patients, only a few developed major complications: three patients (6.7%) had a
retinal detachment during the postoperative course and needed a repeated vitrectomy. Two
patients (2.4%) had corneal decompensation and needed perforating keratoplasty. Two
patients (2.4%) had prolonged inflammatory reactions after silicone oil removal. There was
no case of enucleation. Overall, the rate of major complications was slightly lower in our
study, indicating that silicone oil tamponade might offer some protective effect and might
be beneficial with regard to postoperative complications.

As with all retrospectively collected data, our study has some limitations since the
data might be incomplete. We were not able to collect complete follow-up data for all our
patients. At 6-12 weeks after vitrectomy, data on 77 patients were available in comparison to
only 65 patients one year after vitrectomy. This emphasizes the need to conduct randomized,
prospective studies in order to verify current results and derive sound treatment guidelines.
Further, we had a rather high number of negative microbiological results (57%). Due to the
retrospective nature, we were often not able to retrieve the exact reasons for that.

Even though endophthalmitis is one of the most feared complications and treatment is
essential to prevent or mitigate vision loss, there are no studies evaluating the outcome in
eyes with different tamponade options. Thus, uncertainty remains in this regard since there
is still a great variety in the treatment of endophthalmitis at different centers. Our results
suggest that using silicone oil as a tamponade leads to beneficial results. It would be useful
to conduct a randomized study comparing silicone oil with other tamponade options.

5. Conclusions

Our data show that early vitrectomy with silicone oil tamponade in the surgical man-
agement of postoperative endophthalmitis leads to an improvement in visual acuity, and
our results are comparable to other studies using BSS or air as tamponade at the end of
surgery. The choice of tamponade after performing a vitrectomy in patients with endoph-
thalmitis should be decided individually at the discretion of the vitreoretinal surgeon.
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