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ABSTRACT 
Background: Post-surgical endophthalmitis after cataract surgery is a vision threatening emergency 
which should be treated promptly with the help of surgery. Core vitrectomy using intravitreal 
antibiotics is favored, but early full vitrectomy with silicone oil tamponade has been suggested as a 
means to achieve better visual results.  
Objective: To evaluate the effectiveness of intravitreal antibiotics versus early complete vitrectomy 
with silicone oil tamponade in terms of final best corrected visual acuity (BCVA) in patients with post-
cataract surgery endophthalmitis. 
Study design: The study was an interventional comparative study based on studying patients in the 
hospital. 
Methods: The total number of patients with the diagnosis of acute endophthalmitis after cataract 
surgery was 60, who were split into 2 groups (n=30 in each group). Group A received core vitrectomy 
with intravitreal antibiotics (vancomycin and ceftazidime), and Group B received early complete pars 
plana vitrectomy with silicone oil tamponade as well as intravitreal antibiotics (vancomycin and 
ceftazidime). Demographic and clinical data were collected at the baseline. The main outcome was 
final BCVA 3-months post-operative (logMAR units). Data were analyzed with SPSS and p value less 
than 0.05 was considered as a statistically significant value. 
Results:  The age, sex ratio and baseline BCVA did not differ between both groups (p > 0.05). The 
mean final BCVA for silicone oil group was significantly higher than that of core vitrectomy group 
(0.52 ± 0.38 logMAR vs 0.78 ± 0.42 logMAR, p = 0.01). The silicone oil group had a higher proportion 
of patients who achieved VA 6/18 or better (33.3% versus 16.7%). The silicone oil group had superior 
anatomical results and complication rates specifically with respect to resolution of infection and 
retinal separation—but these differences were not statistically significant. 
Conclusion: In post-cataract surgery endophthalmitis, early complete vitrectomy with silicone oil 
tamponade is significantly better than core vitrectomy with intravitreal antibiotics in terms of 
functional visual outcomes. In certain severe cases silicone oil can have a potentially beneficial effect 
on visual rehabilitation. 
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INTRODUCTION  

Postoperative endophthalmitis can be one of 
the most devastating complications of cataract 

surgery and is a true ophthalmic emergency 

[1]. While the prevalence of the disease is low 
(around 0.02%–0.2% following cataract 

surgery), if not treated in a timely and 

appropriate manner, it can have a significant 
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impact on the visual outcome. It is caused by 

microbial infection of the aqueous and vitreous 

humors of the eye, and can cause permanent 
damage to the retina if treated late [2]. 

The treatment of acute post-cataract 
endophthalmitis has changed over the years. 

The Endophthalmitis Vitrectomy Study (EVS) 
showed that, in selected patients, pars plana 

vitrectomy (PPV) plays a role in those who 

present with poor baseline visual acuity [3]. The 
traditional surgical treatment has been core 

vitrectomy and intravitreal antibiotics. This 
approach designed to decrease the infectious 

load, eliminate vitreous opacities, and provide 

direct action of the antibiotics on the eye [4]. 
In some cases, however, despite timely 

intervention, visual results are less than 
satisfactory, secondary to continued 

inflammatory injury, toxin induced retinal injury, 
and structural complications including retinal 

toxicity, macular injury, and vitreous 

organization [5]. In recent years, it has been 
proposed that the complete vitrectomy 

procedure could be an alternative method, 
especially when using an intraocular 

tamponade agent like silicone oil [6]. In 

addition to acting as a stabilizing force for the 
retina, silicone oil may or may not decrease 

inflammatory mediators, collapse of the globe, 
and offer an internal tamponade effect, which 

can enhance anatomical and functional results 

[7]. 
Raised conflict exists over if using silicone oil in 

conjunction with a more aggressive early 
complete vitrectomy would provide better 

visual results than the more traditional core 
vitrectomy approach using only intravitreal 

antibiotics. Other studies have shown 

comparable or inconclusive visual acuity with 
silicone oil tamponade, requiring more 

comparative studies [8]. 
Optimizing surgical strategy is even more 

important, especially in resource-limited 

settings, such as developing countries where 
delayed presentation is frequently observed 

and microbiological profiling is less available 
[9]. Thus, a functional assessment (final best 

corrected visual acuity [BCVA]) is important to 
help in evidence-based surgical decision 

making [10]. 

The purpose of this study is to compare the 
visual outcome of core vitrectomy alone with 

intravitreal antibiotics versus early complete 
vitrectomy with silicone oil tamponade in 

patients with post-cataract surgery 

endophthalmitis, and to determine whether 

there is a difference in final BCVA between the 

two surgical methods. 

 
METHODOLOGY 

The present study was an interventional study 

of comparative nature conducted at the 
Department of Ophthalmology of a tertiary 

health care center for 6 months. The aim of the 
study was to compare the visual outcomes of 

two surgical procedures in patients with acute 
post-cataract surgery endophthalmitis. Patients 

were included who were clinically diagnosed 

with postoperative endophthalmitis within 2 
weeks of cataract surgery, in patients 18 years 

of age or older. Typical clinical features, 
including severe loss of vision, hypopyon, 

significant anterior chamber reaction and 

vitreous opacity were used to diagnose the 
condition. Patients with vision worse than 6/60 

or counting fingers when they came in were 
enrolled in the study, provided there was 

informed consent. 
To compare with the results of other studies a 

total sample size of 60 patients was calculated 

at the 95% confidence level and using a 80% 
power with an expected difference in the final 

best corrected visual acuity between the two 
groups based on previous literature using the 

WHO sample size calculator. Eligible patients 

were consecutively enrolled into 2 equal 
groups. All patients in Group A received core 

vitrectomy along with intravitreal antibiotics 
(vancomycin & ceftazidime) while the patients 

in Group B received early complete pars plana 

vitrectomy with silicone oil tamponade and 
intravitreal antibiotics (vancomycin & 

ceftazidime). 
The study excluded patients with endogenous 

or traumatic endophthalmitis, with pre-existing 
retinal disease (including advanced diabetic 

retinopathy and retinal detachment), with 

previous vitrectomy surgery in the affected eye, 
with corneal opacity that precluded a thorough 

assessment of the eye, and patients with severe 
systemic disease that made surgical 

intervention impossible. Further, any patients 

who were lost to follow up prior to the 3-month 
postoperatively were not included in the final 

analysis. 
Patients underwent a routine pre-operative 

evaluation: best corrected visual acuity, slit-
lamp exam, intraocular pressure measurement 

and fundus exam (when possible). All surgical 

procedures were carried out following a surgical 
protocol under standard sterile conditions, 

based on the group assignment. All patients 
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received an identical postoperative antibiotic 

treatment and were followed at day 1, week 1, 

1 month and 3 months after surgery. The main 
outcome was the final best-corrected visual 

acuity (BCVA) at 3 months after surgery, which 
was converted to logMAR for statistical analysis. 

Other outcomes were anatomical status of the 
retina and resolution of infection. 

Data were coded and analyzed on SPSS 

software v.25. Data of quantitative variables 
were presented as mean ± SD, and the 

independent sample t-test was used to 
compare between the two groups. The chi-

square test was used for the analysis of the 

categorical variables. The p-values < 0.05 were 
considered statistically significant. 

 
RESULTS  

The baseline data of both groups was found to 

be statistically similar. The mean age of patients 

in the core vitrectomy group was 52.4 ± 11.2 

years, and in the silicone oil group it was 53.1 

± 10.6 years, which was not statistically 
significantly different (p = 0.78). Gender 

distribution on the other hand was similar 
between groups (p = 0.79), with almost equal 

numbers of males and females in both groups. 
The mean time interval between cataract 

surgery and presentation was 6.8 ± 2.4 days in 

Group A and 7.1 ± 2.6 days in Group B (p = 
0.62), showing similar onset time for the 

disease. Both groups had also statistically 
similar baseline best corrected visual acuity 

(BCVA) (Group A: 2.10 ± 0.35 vs Group B: 2.12 

± 0.33; p = 0.84). No significant differences 
were seen with the presence of hypopyon and 

other clinical severity indicators (p > 0.05). 
Overall, both groups were well matched at 

baseline, minimizing confounding bias in Table 
1. 

 
Table 1: Baseline Demographic and Clinical Characteristics 

Variable 
Core Vitrectomy + 
Antibiotics (N=30) 

Complete 
Vitrectomy + 

Silicone Oil (N=30) 

P-Value 

Age (Years, Mean ± SD) 52.4 ± 11.2 53.1 ± 10.6 0.78 

Gender (Male/Female) 16/14 15/15 0.79 

Time Since Cataract Surgery (Days) 6.8 ± 2.4 7.1 ± 2.6 0.62 

Baseline BCVA (Logmar) 2.10 ± 0.35 2.12 ± 0.33 0.84 

Hypopyon Present (%) 83.3% 86.7% 0.72 

 

The severity of clinical symptoms at the time of 
surgery was similar. Severe vitreous haze was 

seen in 90% of patients in group A and 93% in 
group B, which was not statistically significant 

(p = 0.64). The severity of the disease was 

similar in both the groups, all of them had pain 
and redness. Loss of red reflex was seen in 86% 

of Group A and 90% of Group B (p = 0.71). In 
addition, there was a poor view of the fundus 

in all patients before surgery, which was 
indicative of advanced inflammatory 

involvement. No significant differences were 

found between the two groups in terms of the 
severity of the underlying disease at baseline. 

 
Table 2: Preoperative Severity of Endophthalmitis 

Clinical Feature Group A (%) Group B (%) P-Value 

Severe Vitreous Haze 90% 93% 0.64 

Pain + Redness 100% 100% — 

Loss Of Red Reflex 86% 90% 0.71 

Poor Fundus View 100% 100% — 

 

The difference between the two groups was 
seen to be statistically significant with respect 

to final visual outcome. The visual outcomes at 

3 months was better with silicone oil (0.52 ± 
0.38 logMAR) than in the core vitrectomy group 

(0.78 ± 0.42 logMAR) (p = 0.01). Likewise, the 
mean change in BCVA was found to be 

significantly higher in Group B (1.60 ± 0.45) 
than in Group A (1.32 ± 0.40) (p-value 0.02). 

These results indicate that early complete 

vitrectomy (with silicone oil tamponade) offers 
better functional visual outcomes than core 

vitrectomy with intravitreal antibiotics. 

 
Table 3: Final Best Corrected Visual Acuity (Primary Outcome) 
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Outcome 
Core Vitrectomy + 

Antibiotics 

Complete 
Vitrectomy + 

Silicone Oil 

P-
Value 

Final BCVA (Logmar, Mean ± SD) 0.78 ± 0.42 0.52 ± 0.38 0.01* 

BCVA Improvement 1.32 ± 0.40 1.60 ± 0.45 0.02* 

 

The distribution of final visual acuity (VA) 
categories was different between the two 

groups. A greater proportion of patients had 
good visual outcome (6/18 or better) in the 

silicone oil group (33.3%) than in the core 

vitrectomy group (16.7%) (p = 0.04). On the 
other hand, the poor visual outcome (<6/60) 

was more common in Group A (50%) than in 
Group B (26.7%) with statistical significance (p 

= 0.03). No significant difference was found for 
intermediate group (6/18–6/60) (p = 0.55). In 

summary, silicone oil tamponade had a higher 

rate of favorable visual outcomes. 

 
Table 4: Visual Outcome Categories at 3 Months 

Visual 

Outcome 
Group A (N=30) Group B (N=30) P-Value 

≥6/18 5 (16.7%) 10 (33.3%) 0.04* 

6/18–6/60 10 (33.3%) 12 (40%) 0.55 

<6/60 15 (50%) 8 (26.7%) 0.03* 

 
There were no significant differences in the 

anatomical success rate and complication rate. 

The silicone oil group had a higher rate of 
resolution of the infection (96%) than the core 

vitrectomy group (86%) (p = 0.15). Raised 
intraocular pressure occurred more frequently 

in Group B (23%) than Group A (10%) (p = 

0.18), and retinal detachment occurred more 
frequently in Group A (13%) than Group B (6%) 

(p = 0.29), but this was not statistically 

significant. There was also less need for re-

surgery in the silicone oil group (7%) than in 
the core vitrectomy group (16%), but this again 

proved to be non-significant (p = 0.22). The 
results indicated silicone oil tamponade was 

trendier than the other methods, but there 

were no significant differences between the 
complication rates of the groups. 

 
Table 5: Anatomical Outcomes and Complications 

Outcome Group A (%) Group B (%) P-Value 

Infection Resolution 86% 96% 0.15 

Retinal Detachment 13% 6% 0.29 

Raised IOP 10% 23% 0.18 

Need For Re-Surgery 16% 7% 0.22 

 
DISCUSSION 

There were differences in the numeric 

outcomes for anatomical success and 
complication rate; however, none was 

significant when it comes to managing 

postoperative endophthalmitis, one of the most 
blinding complications after cataract surgery, 

despite improvements in surgical methods and 
antimicrobial treatment [11]. In the current 

study, we compared core vitrectomy with 

intravitreal antibiotics with early complete 
vitrectomy with silicone oil tamponade in regard 

to final best corrected visual acuity (BCVA) [12]. 
We found that there was a significantly better 

visual outcome in the early complete vitrectomy 

plus silicone oil compared with core vitrectomy 
alone [13]. 

In our study, the mean final BCVA of the silicone 

oil group was significantly better than that of 

the core vitrectomy group (p=0.01). Likewise, 
the rate of good visual acuity (≥6/18) was 

greater for the silicone oil group (33.3% vs 
16.7%), and poor visual acuity (<6/60) was 

more common in the core vitrectomy group. 

These results indicate that early aggressive 
surgery and intraocular tamponade results in 

better functional recovery [14]. 
Although numerical differences were observed 

in anatomical success and complication rates, 

none reached. The results of our study are 
partially consistent with the landmark 

Endophthalmitis Vitrectomy Study (EVS), which 
demonstrated that immediate vitrectomy offers 

significant benefit mainly in patients presenting 
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with very poor vision (light perception only), 

while intravitreal antibiotics alone were 

considered adequate in patients with better 
initial vision [15]. In this regard, the use of 

silicone oil tamponade, which is being 
increasingly used in modern vitreoretinal 

surgery, was not evaluated at the EVS. Our 
study, however, indicates that a silicone oil may 

provide greater anatomical stability than is 

recommended by the EVS, and may offer better 
visual rehabilitation [16]. 

Recent studies have confirmed the efficacy of 
silicone oil in the eye in inflammatory and 

infectious retinal diseases. In severe cases of 

endophthalmitis, for instance, Teixeira et al., 
have reported better anatomical results and 

decreased inflammatory mediators in eyes 
treated with silicone oil tamponade. This may 

be due to stabilization of the retina, decreased 
diffusion of bacterial toxins and/or an extended 

tamponade effect to prevent retinal collapse 

and Proliferative Vitreoretinopathy. The 
mechanisms could account for the better visual 

results seen in our silicone oil group [17]. 
But there have been some studies that have 

given conflicting results. In infectious 

endophthalmitis, Jackson et al. did not see a 
difference in final visual acuity between 

vitrectomy alone and the addition of silicone oil, 
implying that a vitrectomy's effect on visual 

recovery might be more related to the baseline 

retinal damage [18]. The correlation between 
silicone oil and anatomical stability, but not 

significant differences in functional visual 
improvement. The differences could be due to 

differences in the timing of surgery, severity of 
infection at presentation and technique used in 

surgery [19]. 

In our study, while the silicone oil group had 
better anatomical outcomes (fees and retinal 

detachments), these were not statistically 
significant. This indicates that the main, and 

perhaps more functional than anatomical, 

advantage of silicone oil might be the 
enhancement in visual rehabilitation during the 

initial postoperative period [20]. 
In our study, the increase in intraocular 

pressure was seen in silicone oil group which 
was a known complication as reported in 

literature, which is probably attributed to the 

silicone oil induced trabecular meshwork 
dysfunction. This complication was, however, 

easily controlled and did not have a significant 
impact on final visual results [21]. 

Overall, our data was not contradicted and 

supported the hypothesis that use of silicone oil 

tamponade in early complete vitrectomy could 

be associated with better functional visual 

outcome compared with core vitrectomy with 
intravitreal antibiotics alone in endophthalmitis 

after cataract surgery. This may be important in 
very complicated cases which occur late or in 

which there is widespread vitreous 
involvement, in which case simple core 

vitrectomy may not be enough to control 

inflammation. 
 
CONCLUSION  

The final visual results seem to be better for 
early complete vitreous replacement with 

silicone oil tamponade versus core vitrectomy 
with intravitreal antibiotic in endophthalmitis 

after cataract surgery (ACS). Anatomical results 

were similar, but the visual function was 
significantly improved in the silicone oil group, 

suggesting that in certain cases, more 
aggressive early surgery may be indicated. 
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