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Background/aims: To compare treatment outcomes with and without silicone oil tamponade 

in patients undergoing pars plana vitrectomy (PPV) for severe endogenous bacterial endophthal-

mitis (BEE).

Methods: One hundred and eight consecutive patients with severe BEE (defined by the 

absence of pupil red reflex at presentation and/or dense vitreous opacity on ultrasound and no 

improvement after 24–36 hours of medical treatment) were randomly assigned to two treatment 

groups: Group 1, standard PPV with intravitreal antibiotics; and Group 2, PPV with intravitreal 

antibiotics and silicone tamponade. Overall success was defined as: a visual acuity  count 

fingers at 1 meter, with an attached retina, and no intraocular oil.

Results: Fifty three patients were randomized to Group 1 and 55 patients to Group 2. The mean 

age of study subjects was 32 years and baseline clinical characteristics were similar in both 

groups. At the final follow-up visit at 9 months, the overall success rate of Group 2 (67.3%) was 

significantly better than Group 1 (43.4%; P=0.01). There were also fewer devastating complica-

tions (such as inoperable retinal detachment, phthisis bulbi) in Group 2 compared with Group 

1 (21.8% versus 43.4%; P=0.01).

Conclusion: The outcome at 9 months of patients with BEE treated by vitrectomy with silicone 

oil was better than those treated by vitrectomy alone. 

Keywords: bacterial endogenous endophthalmitis, vitrectomy, silicone oil endotamponade, 

randomized controlled trial

Background
Bacterial endogenous endophthalmitis (BEE) is a severe infection of intraocular tis-

sues due to blood borne bacterial metastasis from other organs. Although vitrectomy, 

systemic antibiotics, and intraocular antibiotic injections are the mainstays of treat-

ment, the final functional result is often poor due to diffuse tissue necrosis and retinal 

detachment post-vitrectomy.1,2 

Silicone oil was proven to be bactericidal experimentally by Ozadamar et al in 

1999.3 Implementing this finding, Azad et al and Kaynak et al have conducted two 

clinical trials which showed some benefit of silicone oil as an adjunct to vitrectomy 

in endophthalmitis treatment. Subjects treated with vitrectomy with silicone oil were 

found to have better functional outcome with fewer additional operations.1,2 How-

ever the trials were conducted for post-traumatic and postoperative endophthalmitis 

respectively and evidence for silicone oil use in BEE is lacking.
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We carried out a randomized controlled trial for BEE 

comparing vitrectomy with silicone oil tamponade with 

conventional vitrectomy alone.

Materials and methods
Consecutive subjects with BEE were screened for enrollment 

into this prospective, randomized controlled trial conducted at 

a single center (Vietnam National Institute of Ophthalmology). 

Written, informed consent was obtained from all participants. 

The study had the approval of the Ethical Review Committee 

of Hanoi Medical University and was carried out in accordance 

with the tenets of the Declaration of Helsinki. All patients under-

went a systemic evaluation and review of the medical history to 

identify any risk factors or precipitating factors for BEE.

The inclusion criteria were as follows:

•	 Clinically diagnosed with BEE, as evidenced by the 

presence of pain, blurred vision, eyelid edema, conjunc-

tival chemosis and hyperemia, corneal edema, anterior 

chamber cells and hypopyon, vitritis and/or retinitis, and/

or chorioretinal abscesses. 

•	 The absence of red pupil reflex or grade 5 of vitreous opac-

ity according to the grading system of endophthalmitis 

vitrectomy study (EVS) of 1995,4 with visual acuity (VA) 

limited to light perception, and/or dense vitreous opacity 

on ultrasound consistent with that level of vision. 

•	 No response to medical treatment with intravitreal and 

systemic antibiotics alone and clinical picture deteriorated 

over first 24–36 hours whose initial VA ranged from 

20/200 to hand motion. 

•	 Bacteria found on Gram stain from anterior chamber and/

or vitreous taps.

The exclusion criteria were as follows:

•	 History of previous ocular trauma or surgery.

•	 Eyes with no light perception.

•	 Eyes with retinal detachment and/or choroidal detachment 

(seen clinically and/or ultrasonographically).

•	 Patients 75 years old, or 5 years old.

Once the clinical diagnosis had been made, anterior cham-

ber (AC) tap and vitreous tap were performed. The samples 

were first directly examined by Gram stain before culturing into 

appropriate media (blood agar, chocolate agar [35°C–37°C, 

5%–10% CO
2
], and MacConkey agar [35°C–37°C for 

Columbia blood agar with Hemin and vitamin K for anaero-

bic bacteria]). If bacteria were not found on Gram stain, the 

subject would be excluded from the study. Blood culture was 

performed in cases with fever, and urine culture was performed 

for all patients. A standard systemic workup was done for all 

including infectious disease physician consultation, blood 

tests (including complete blood count, glucose, electrolytes, 

HIV, hepatitis B surface antigen), urinalysis (including pH, 

protein, glucose, bilirubin, cells), sinus X-ray, chest X-ray, 

and abdominal ultrasound. Patients were randomized into 

two study groups, Group 1 underwent vitrectomy alone and 

Group 2 underwent vitrectomy with silicone oil tamponade 

with randomization occurring at two time points:

1.	 Upon diagnosis of BEE clinically and microbiologically, 

if the red reflex remained, patients would be first treated 

medically (by intravitreal and systemic antibiotics-please 

see the sections Materials and methods and Associated 

medical treatment) and closely monitored over 24 hours. 

If there was poor response to the medical treatment (more 

pain and/or more hypopyon, and/or more vitreous opacity) 

after 24–36 hours, the patients would be enrolled into the 

study and randomized to either of the two study groups.4 

2.	 For patients in whom the red reflex was poor at pre-

sentation due to vitreous cavity being densely opaque 

clinically and/or ultrasonographically, patients would 

be immediately randomized into either of the two study 

groups after informed consent. 

The randomization list was generated automatically with 

help of random allocation software (developed by Saghaei 

M, Department of Anesthesia, Isfahan University of Medical 

Sciences, Isfahan, Iran).

Associated medical treatment 
A standardized treatment protocol was used with all patients 

receiving vancomycin (1 mg/0.1 mL for intravitreal injection; 

1 g/day or 40 mg/kg/day divided into four doses for intrave-

nous injection) and ceftazidime (2 mg/0.1 mL for intravitreal 

injection; 2 g/day or 75 mg/kg/day divided into two doses 

intravenously). Patients who were allergic to penicillin were 

given amikacin (400 µg/0.1 mL for intravitreal injection; 

6 mg/kg/12 h for intravenous injection). Intravenous antibiot-

ics were given for at least 1 week (up to 2 weeks) depending 

on the clinical responses (such as the grade of AC hypopyon, 

the residual pus at the vitreous base) and were always fol-

lowed by another week of oral antibiotics.

Steroids were prescribed 48 hours after the initializa-

tion of antibiotics if there was favorable clinical judgment 

(dexamethasone 0.4 mg/0.1 mL for intravitreal injection along 

with 1 mg/kg/day of prednisolone by mouth for 4 weeks).4

Vitrectomy procedure 
A three-port 20-gauge vitrectomy was performed under 

the ophthalmic endoscopy system (FiberTech Co., Ltd, 

Tokyo, Japan). After a complete vitrectomy had been per-

formed (with posterior vitreous detachment in all cases, 

and vitreous completely removed up to equator), patients 
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randomized to Group 1 received 0.05 mL of vancomycin  

(1 mg/0.1 mL) and 0.05 mL of ceftazidime (2 mg/0.1 mL), 

and patients in Group 2 were injected with silicone oil as well 

as vancomycin and ceftazidime.5 If retinal tears were caused 

during the time of surgery, they were treated with endolaser 

and endotamponaded with short term gas (SF6) in Group 

1 and with silicone oil in Group 2. If retinal detachment 

occurred after the surgery in Group 1, patients were all reoper-

ated to reattach the retina, using silicone oil tamponade.

Postoperative follow-up
Patients were scheduled for examination at 1 week, 1 month, 3 

months, 6 months, and 9 months postoperatively. Silicone oil was 

removed at 3 months follow-up if the eye was stable and fulfilled 

the following criteria: no inflammation, normal intraocular pres-

sure (IOP), flat retina, and no active proliferative vitreoretino

pathy (PVR). If there was localized retinal detachment, this had 

to be fully corrected before the oil removal.1,2 Cases where oil 

could not be removed were considered failures.

The technique of silicone oil removal
This maneuver was performed through two-port technique: one 

opening for infusion which created the passive pressure to egress 

the oil gradually through the other opening. Air–fluid exchange 

was done when needed to expel all small oil bubbles.6

Study outcome criteria
The study outcome criteria included functional success, 

anatomical success, and overall success, as well as compli-

cation rates:

1.	 Functional success: was defined as of VA  counting fingers 

(CF) at 1 meter, and any better than preoperative VA. 

2.	 Anatomical success: was defined as of media clarity 

grade 2 or better (according to grading system of EVS, 

1995).4 

3.	 Overall success: was defined as a VA  CF at 1 meter and 

better than pre-operative VA and media clarity  grade 2, 

and an attached retina without intraocular oil.

All intraoperative and postoperative complications were 

noted, such as retinal tears, retinal detachment, macular 

anomalies, cataract, phthisis bulbi, and others (with com-

parison between two groups). The complications related to 

oil removal (such as retinal detachment, and suprachoroidal 

hemorrhage) were also recorded. 

Sample size calculation and data analysis
The sample size for a significance level of 0.05 with a 

power of 1–b =0.90 for all of our comparisons was calcu-

lated using the formula for a single blinded randomized 

controlled trial

Table 1 Demographic and systemic characteristics of study subjects

Group 1 (n=53) Group 2 (n=55) Total (n=108) P-value 

Sex P=0.52 
Male
Female 

35 (66%)
18 (34%)

33 (60%)
22 (40%)

68 (63%)
40 (37%) 

Age, mean ± standard deviation 
(range) 
10 yrs
10–20 yrs
20–40 yrs
40–60 yrs
60 yrs

31.72±14.926 (8–69)
2 (3.8%)
13 (24.5%)
23 (43.4%)
14 (26.4%)
1 (1.9%)

32,647±16,723 (3–64)
6 (10.9%)
9 (16.4%)
21 (38.2%)
17 (30.9%)
2 (3.6%)

32.1±15.797 (3–69)
8 (7.4%)
22 (20.4%)
44 (40.7%)
31 (28.7%)
3 (2.8%)

P=0.81 

Risk factors
None
DM
Urinary infection
Immunosuppressors
Sinusitis 
Pregnancy 

39 (73.6%)
1 (1.9%)
2 (3.8%)
1 (1.9%)
2 (3.8%)
0 (0%)

42 (76.4%)
1 (1.8%)
1 (1.8%)
0 (0%)
4 (7.3%)
1 (1.8%)

81 (75%)
2 (1.9%)
3 (2.8%)
1 (0.9%)
6 (5.6%)
1 (0.9%)

P=0.65 

Others* 8 (15.1%) 6 (10.9%) 14 (13.0%)

Notes: Data are shown as number and percentage in parentheses, unless otherwise stated. Group 1, standard pars plana vitrectomy with intravitreal antibiotics; Group 2, 
pars plana vitrectomy with intravitreal antibiotics and silicone tamponade. *Chronic bronchitis, dental decay, history of skin infection, history of chronic colitis, liver calcified 
nodule. Immunosuppressors: cyclosporine A for kidney diseases. The table shows the demographic and systemic characteristics of study subjects. There was no difference 
between two groups in terms of age (P=0.81), sex (P=0.52), or systemic risk factors (P=0.65), but there were more males overall (68/108, P0.001). BEE commonly occurred 
in young people with mean age of 32 years and with age group of 20–40 years accounting for 40.7% of subjects. Among the 108 subjects, systemic risk factors were found in 
only 25% of cases, the remaining 75% were previously healthy. There were two cases of urinary infection where urine culture revealed Aeromonas hydrophila (which coincided 
with the ocular culture results). Blood culture was not performed in any patient because none were febrile during their hospitalization. X-ray discovered six cases of sinusitis, 
eight cases of chronic bronchitis. Ultrasound found only one case with liver calcified nodule. Internal consultation revealed two patients with dental decay, one patient with 
history of previous skin infection, three patients with a history of chronic colitis.
Abbreviations: DM, diabetes mellitus; BEE, bacterial endogenous endophthalmitis; yrs, years; n, number of subjects.
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where n is sample size in each group; P
1
 is the estimated 

success rate of the control group (0.5); P
2 
is the estimated suc-

cess rate of the study group (0.8); and P
–
 is the mean success  

rate of both groups.

The calculated sample size was 52 for each group.

Results
Between August 2008 and October 2010 108 consecutive 

patients who fulfilled our inclusion criteria were recruited 

into the study and were randomized into two groups: 53 

patients in Group 1 and 55 patients in Group 2. All patients 

were available for the 9 months postoperative visit (primary 

endpoint) although some patients missed some of the interim 

visits. Demographic and systemic characteristics of study 

subjects were summarized in Table 1 as well as clinical 

features upon presentation in Table 2. 

The surgical outcomes
At 9 months postoperatively, on the eyes which has been free 

from oil for about 6 months (all cases in Group 2 and reoper-

ated cases for retinal detachments in Group 1), there was a 

significantly better outcome in Group 2 in terms of overall 

success (Group 1, 43.4% versus Group 2, 67.3%; P=0.01) and 

functional outcome (Group 1, 50.9% versus Group 2, 74.6%, 

P=0.02). The rate of VA improvement  over baseline tended to 

be better in Group 2, 40% versus 22.6% of Group 1 (P=0.0521). 

The anatomical result in Group 2 also had a trend of being better 

(Group 1, 64.2% versus Group 2, 80%; P=0.07). 

Patient age had a clear effect on the final functional out-

come, being better in the group of patients older than 40 years 

(relative risk [RR] =2.39, P=0.02). In contrast, there was no 

association between sex (P=0.62) or history of systemic risk 

factors (P=0.603) with final success rate. 

Table 2 Clinical features of study subjects upon presentation

Group 1 (n=53) Group 2 (n=55) Total (n=108) P-value 

Onset – admittance,  
mean ± standard deviation (range) 
7 days 
7 days 

11.83±14.425 (2–60)
 
34 (64.2%)
19 (35.8%)

8.93±11.824 (1–60)
 
40 (72.7%)
15 (27.3%)

10.35±13.383 (1–60)
 
74 (68.5%)
34 (31.5%)

P=0.26 

Pre-op VA 
LP (+) → CF 1 m 
CF 1 m – 20/400

48 (90.6%)
5 (9.4%)

52 (94.5%)
3 (5.5%)

100 (92.6%)
8 (7.4%)

P=0.67 

Pre-op IOP 
High (22) 
Normal 

2 (3.8%)
51 (96.2%)

3 (5.5%)
52 (94.5%)

5 (4.6%)
103 (95.4%)

Pre-op cornea 
Clear 
Opaque 
Ring infiltrate 

2 (3.8%)
45 (84.9%)
6 (11.3%)

1 (1.8%)
52 (96.4%)
2 (3.6%)

3 (2.8%)
97 (89.8%)
8 (7.4%)

Hypopyon (mm)
mean ± standard deviation (range) 

1.91±2.380 (0–11) 1.43±1.659 (0–12) 1.66±2.064 (0–12) P=0.23 

Media clarity
Grade 4
Grade 5

7 (13.2%)
46 (86.8%)

11 (20%)
44 (80%)

18 (16.7%)
90 (83.3%)

P=0.34

Notes: Data are shown as number and percentage in parentheses, unless otherwise stated. Group 1, standard pars plana vitrectomy with intravitreal antibiotics; Group 2, 
pars plana vitrectomy with intravitreal antibiotics and silicone tamponade. The table shows the clinical features of study subjects upon presentation. Almost all patients had 
very poor VA preoperatively with only 7.8% having VA better than 20/400. Corneal opacity (89.8%) and hypopyon (83.3%) were seen in most of the cases, and dense opaque 
vitreous was seen in all cases from grade 4 or worse (EVS grading system4). At surgery, fundus lesions such as chorioretinal abscesses (highly suggestive of BEE), vascular 
occlusion and retinal necrosis were seen frequently in both groups as shown in Table 3.
Abbreviations: VA, visual acuity; IOP, intraocular pressure; Pre-op, pre-operative; EVS, endophthalmitis vitrectomy study; BEE, bacterial endogenous endophthalmitis.

Table 3 Observed fundus lesions during surgery

Lesions Group 1  
(n=53)

Group 2  
(n=55)

Total P-value

Abscess
1 quadrant
1 quadrant 

5 (9.4%)
47 (90.3%)

10 (18.2%)
45 (81.8%)

15 (13.9%)
93 (86.1%)

P=0.19

Necrosis
1 quadrant
1 quadrant

51 (96.2%)
2 (3.8%)

52 (94.5%)
3 (5.5%)

103 (95.5%)
5 (4.6%)

P=0.97

Notes: Data are presented as number, and percentage in parentheses. Group 1, 
standard pars plana vitrectomy with intravitreal antibiotics; Group 2, pars plana 
vitrectomy with intravitreal antibiotics and silicone tamponade. Gram stain of 
aqueous and/or vitreous revealed organisms in all cases, with 36.1% (39/108) having 
bacteria in both fluids. Vitreous samples were more often positive than aqueous 
(85.2 versus 50.9; P=0.00001) and in a minority of cases more than one organism 
was identified (12.1% anterior chamber versus 21.1% vitreous). In spite of the 
findings on Gram stain, less than 20% of cultures overall were positive (19/108), 
with only 3.7% of aqueous samples being positive. All pathogens were sensitive to 
vancomycin or ceftazidime, but in only two cases were ocular and urine samples 
positive for the same organism (Aeromonas hydrophila).
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In terms of preoperative VA, the group with VA of bet-

ter than light perception at presentation had better overall 

outcomes than those with light perception only (P=0.03).  

Other signs of severity of BEE, namely the height of hypopyon, 

presence of vitreous opacity, retinal necrosis, and vitreous 

opacity on ultrasound, were also associated with poorer final 

outcome (P=0.034, 0.009, 0.01, and 0.017 respectively). 

Postoperative complications 
In Group 1, the rate of retinal detachment over the early 

study period (within the first 3 months) was higher (36/53, 

67.9%) compared to Group 2 (3/55, 5.45%; P=0.0000001). 

In Group 1, most of the retinal detachments occurred within 

first postoperative week due superior retinal dialysis (27/53, 

50.9%, which were not seen at the time of surgery), the 

remaining were due to later retinal breaks happening within 

the first month of follow up. All subjects with retinal detach-

ment had to be reoperated to reattach the retina under silicone 

oil. In contrast, the retinal detachments within first 3 months 

in Group 2 were typically due to traction under the oil bubble 

and were normally repaired with scleral buckling.

We compared the safety of silicone oil removal in patients 

of Group 1 and those of Group 2 and found that the rate of 

retinal detachment after silicone oil removal in Group 1 was 

much higher than that of Group 2 (7/19, 36.8% versus 3/45, 

6.6%; P=0.009. Relative risk of 4.31). 

There was also a significant difference in the rate of 

irreversible visual loss complications (fibrosed and atrophic 

macula; inoperable retinal detachment; phthisis bulbi and 

evisceration) in Group 1 compared with Group 2 (43.4% 

versus 21.8% with P=0.01, Table 5).

There were nine cases of oil in the anterior chamber: four 

in Group 1 and five in Group 2. In four cases (two in each 

group), silicone oil was removed earlier than scheduled due 

to oil related complications leaving no sequelae. There was 

only one case of high IOP post-surgery, which was treated 

successfully with glaucoma eye drops. One case of oil emul-

sification was noted which required oil removal. 

Discussion
In this randomized clinical trial, we found significant differ-

ences between two groups over time. At 9 months after the 

surgery (study endpoint), Group 2 (who underwent vitrectomy 

with silicone oil) had better functional outcome and overall 

success. This finding agrees with the conclusions from previ-

ous studies,1,2 and shows the long term advantages of endot-

amponade with silicone oil for endophthalmitis. The treatment 

of BEE in the South East Asian region, particularly with the 

major pathogen Klebsiella pneumoniae from hepatobiliary 

infections, has been generally challenging with very poor 

outcomes.7 More recently, thanks to advances of vitrectomy, 

the reported treatment outcome of BEE has improved modestly 

to a success rate of 33%7 to 40%.8 Most authors agreed upon 

the crucial role of vitrectomy in improving visual function, 

eyes which had been treated surgically seemed to have three 

times more chances of recovering useful vision and three times 

less chance of being eviscerated.7–10 When compared with the 

surgical outcome from similar studies in the region, we found 

our result seemed to be more favorable, our overall success rate 

of 74.6% in Group 2 compared with 30% by Yoon et al.9 

The better outcome of silicone oil assisted vitrectomy 

could be explained as follows: silicone oil may help antibiot-

ics to eradicate the microbes leading to a quicker recovery.3 

Some authors in the past hesitated to use silicone oil in 

endophthalmitis eyes due to the fear of microbial pool-

ing and uncontrolled antibiotic concentration behind the 

Table 4 Bacteria isolated from samples in the study

Bacteria Number of cases %

Staphylococcus aureus 6 31.6%
Streptococcus pneumoniae 3 15.8%
Pseudomonas aeruginosa 3 15.8%
Aeromonas hydrophila 2 10.5%
Corynebacterium 2 10.5%
Enterobacterium cloacae 2 10.5%
Bacillus spp. 1 5.3%
Total 19 100%

Table 5 Late complications over 9 months of follow-up

Complications causing low visual  
acuity  counting fingers 1 m 

Group 1 (n=53) Group 2 (n=55)

Opaque IOL/IOL-PCO 3 (5.6%) 2 (3.6%)
Macular fibrosis-atrophy 2 (3.7%) 0 (0%)
Inoperable RDs 8 (15.1%) 6 (10.9%)
Phthisis 12 (22.6%) 5 (9.1%)
Evisceration 1 (1.8%) ∑=43.4%* 1 (1.8%) ∑=21.8%*

Total 26 (49.1%) 14 (25.5%) 

Notes: Data are presented as number, and percentage in parentheses. Group 1, standard pars plana vitrectomy with intravitreal antibiotics; Group 2, pars plana vitrectomy with 
intravitreal antibiotics and silicone tamponade. *This value refers to the percentage of the sum of patients with mascular fibrosis-atrophy, inoperable RDs, phthisis, and evisceration.
Abbreviations: IOL, intraocular lens; PCO, Posterior capsular opacity; RD, retinal detachment.
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oil bubble.11 However, later study showed the inhibiting 

effect of silicone oil for microbes including anaerobes.3 

Furthermore, antibiotics penetrated so well into the sub-oil 

space that oral ciprofloxacine (0.75 g twice a day) could 

easily bring about the microbial bactericidal concentration 

(MBC) and/or microbial inhibiting concentration (MIC).11 

Silicone oil could also help prevent postoperative retinal 

detachment. Another advantage of using silicone oil is 

that the oil keeps the media clear, which helps postop-

erative examination and additional laser treatment when 

needed. Oil also has good surface tension, pushing the 

retina against the eye wall, and blocking retinal tears.1,2 

There are some disadvantages to performing vitrectomy in 

severely infected BEE eyes: 1) the media opacity obscures 

visualization, leading to unexpected damage to the retina;  

2) the infected and necrosed retina may be vulnerable during 

the operation to surgical traction especially at the vitreous 

base, where there is strong vitreo-retinal adherence; 3) the 

inflammation may continue after the surgery, causing late 

necrosis of underperfused zones like the ora serrata (retinal 

dialysis); and 4) ciliary body damage (necrosis, shock) may 

cause postoperative hypotony. All these issues may cause 

retinal detachment.1,2,5,12 Thus, vitrectomy in BEE could be 

considered as a double-edged sword, on one hand, it may 

help to clear the infection while on the other hand, it could 

increase the risk of retinal detachment. 

Our study has shown notable differences in post-vitrectomy 

retinal detachment rates in eyes with BEE. In Group 1, 50.9% 

(25/53) of patients experienced a retinal detachment within the 

first post operative week. These detachments were associated 

with a superior retinal dialysis and all patients required re-

operation with silicone oil tamponade to obtain re-attachment 

and stabilization of the eye. Among the other cases, there were 

nine more cases of retinal detachment that occurred later, 

making the total number of 36 retinal detachments (67.9%) 

in Group 1. In contrast, in Group 2, there were no retinal 

detachments during the hospitalization period and within first 

3 months there were only three cases of retinal detachment 

(5.45%) caused by residual traction under the oil bubble. 

Most of late complications in the treatment course of BEE 

are related to PVR. In the 27 cases of retinal detachment in 

Group 1 where repair with silicone oil assistance was per-

formed, the vicious cycle of PVR was triggered.13 Although 

the retina was attached initially under oil, PVR was further 

accentuated by the second surgery, leading to later recurrent 

retinal detachment in nine cases. All these nine cases were 

considered inoperable, and oil was left permanently in the 

eye. Among 36 oil-filled eyes of Group 1, at 3 months after 

the procedure, there were only 19 cases that were considered 

suitable candidates for oil removal. Unfortunately, the recur-

rent rate of retinal detachment in this group was also high, up 

to 36.8% (7/19). Compared with the rate of recurrent retinal 

detachment after oil removal in Group 2, we saw a clear dif-

ference: 3/45, 6.6% in group 2 versus 7/19, 36.8% (P=0.008). 

In other words, the relative risk of oil removal in Group 1 

compared to Group 2 was 4.31 (range, 1.22–15.27). The 

recurrent retinal detachment was almost always due to the 

progressive PVR, causing new breaks and/or tractions.6,14,15 

All recurrent retinal detachments after surgery were 

complicated due to the combination of rhegmatogenous and 

tractional factors.13,14 The prognosis was poor and many eyes 

became phthisical. At the final follow-up, the number of very 

poor outcomes (including macular fibrosis, inoperable retinal 

detachment, phthisis bulbi, evisceration) in Group 1 was signif-

icantly higher than that of Group 2 (43.4% versus 21.8% with 

P=0.02) and this is reflected in the overall success rates. 

Most of the patients in our trial from Vietnam with 

BEE were previously fit and healthy (75%) with no other 

medical conditions, and with the mean age of only 32 years.  

In contrast, in the 17 year review of Jackson et al8 BEE 

usually occurred in patients with pre-existing diabetes mel-

litus, with mean age of 48.9 years. In Vietnam, the most 

commonly seen predisposing systemic diseases were upper 

respiratory infections. Meanwhile another review in the 

South East Asia region showed that the most common risk 

factor for BEE was hepatobiliary infections (13/27 cases 

equivalent to 48%).16 However, none of recruited subjects 

had fever during the hospitalization time so the proposed 

mechanism of bacteria metastasis was bacteremia rather 

than septicemia. The source of many of these infections 

remains unclear due to the low rate of culture positivity. 

We subsequently ran another analysis using polymerase 

chain reaction (PCR) and sequencing technique to evaluate 

the vitreous samples from another 23 patients with BEE 

and we found 47.8% (11/23) positive with Streptococcus 

pneumoniae. Basing on that evidence we suspect that we 

may have needed a more sensitive assay for the tests in our 

initial study. In addition, the high rate of upper respiratory 

infections in Vietnamese patients may have contributed 

to episodic asymptomatic bacteremia in our patients and 

the widespread inappropriate use of antibiotics may have 

resulted in the disease remaining sub clinical. 

We found that the positive rate of vitreous analysis was 

much higher than that of aqueous taps (on smear 81.5% ver-

sus 48.1%; on culture 13.9% versus 3.7%). This finding was 

similar with previous studies.17–20 The overall positive rate 
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of bacterial cultures was relatively low, only 19/108 cases 

accounting for 17.6%. The most frequently seen pathogen 

was Staphylococcus aureus (6/19, accounted for 31.5%), 

followed by Streptococcus pneumoniae (3/19, 15.7%), and 

Pseudomonas aeruginosa (3/19, 15.7%) (Table 4). In other 

countries of South East Asia, the most common bacterium 

were Gram negative rods Klebsiella from hepatobiliary 

infections.7,19 In Europe and North America, the most com-

mon isolates were Gram positive cocci like Staphylococcus 

and Streptococcus from arthritis and endocarditis.8,19,21,22 

In the study, we found that markers of severity of BEE 

like preoperative VA, hypopyon height (in mm), vitre-

ous opacity grade, and fundus affected areas (necrosis, 

abscesses) were associated with poorer final result, which 

is in agreement with previous studies.23–25 The EVS study 

has already shown the benefit of urgent vitrectomy for post 

cataract endophthalmitis with no pupillary red reflex and 

vision acuity limited to light perception.4 The difference in 

BEE patients was that the anterior segment was also usually 

severely involved. If the anterior segment was very opaque 

the vitrectomy indication would need to be based on the 

ultrasound evaluation (as shown in the inclusion criteria). 

Intraoperatively, we typically found retinal necrosis and cho-

rioretinal abscesses, findings not commonly associated with 

endophthalmitis complicating cataract surgery, and which 

likely contributed to the poorer prognosis (Table 3). In cases 

treated initially with antibiotics the clinical evolution needed 

to be closely monitored for a timely surgical indication.

The main limitation of this study was the low rate of 

positive cultures, which may be partly explained by the 

prior use of antibiotics from referring centers, and the small 

volume of collected samples. In future, in order to elucidate 

the bacterial basis of this disease, we may need to use other 

methods such as PCR and sequencing which can bring about 

a higher sensitivity and specificity. 

Conclusion
In this randomized control trial for BEE, we found better 

functional and overall outcomes in subjects treated by vitrec-

tomy with silicone oil compared to vitrectomy alone. There 

was a high rate of retinal detachment in the group treated by 

vitrectomy alone. There was a low rate of oil related com-

plications. We thus recommend that severe cases of BEE be 

treated by vitrectomy with silicone oil.
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