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Abstract 
Endophthalmitis is a severe ocular infection which can have sight threatening 
complications and should be treated urgently. Malta is an archipelago in the 
middle of the Mediterranean sea, with one main hospital (Mater Dei Hospital), 
where all emergency ophthalmic cases are referred during the years audited. 
This allowed the authors to review all the cases of endophthalmitis which 
presented to Mater Dei Hospital from 2009 to 2020 and to be able to reliably 
compare incidence of local endophthalmitis cases with worldwide quoted in-
cidence rates. All theatre logbooks documenting procedures locally from 2009 
to 2020 were reviewed and patients undergoing intravitreal tap and antibiotics 
injections were included in this audit. This was based on the assumption that 
all endophthalmitis cases which presented underwent these procedures. Data 
was analyzed and the average incidence of endophthalmitis cases noted and 
compared with international numbers. The local numbers are higher than the 
accepted average, taking into consideration sources of error during data col-
lection for this audit. The authors suggest that a local standard operating 
procedure in terms of response of suspected endophthalmitis is needed as 
well as a register for local endophthalmitis cases. 
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1. Introduction 

Endophthalmitis is a severe intraocular infection, resulting from intraocular 
colonisation of infectious agents, and may be exogenous or endogenous. In this 
audit, exogenous endophthalmitis was considered, namely caused by external 
events such as surgery. Unless treated promptly, endophthalmitis can lead to se-
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vere vision loss; it is one of the most serious ophthalmic emergencies which re-
quire urgent medical attention and treatment to salvage vision and the integrity 
of the eye. 

The Maltese islands have a unique advantage as it is a small island with short 
distances and thus easily accessible care. Ophthalmic emergency care is available 
24 hours, seven days a week, with an on-site ophthalmologist or trainee available 
to assess cases within a short timeframe of arrival. Intravitreal injections take 
place in a clean room in a primary health care setting, in the private sector and 
the government hospital (Mater Dei Hospital). Vitrectomies and cataract sur-
geries only take place in one hospital in the private sector and in the main gov-
ernment hospital (MDH). The purpose of this audit is to assess whether these 
advantages are being reflected in the current care being offered to patients who 
have unfortunately been diagnosed with endophthalmitis. 

Lease state whether the human material or human data were performed in 
accordance with the Declaration of Helsinki. Please provide the ethical approval 
(including the name of the ethics committee and the reference number). 

2. Method 

The primary aim of the audit was to identify the number of cases of endoph-
thalmitis in Malta and Gozo which presented from 2009 to 2020. As Mater Dei 
Hospital is Malta’s primary hospital and equipped emergency ophthalmic center, 
it can be reasonably assumed that all endophthalmitis cases would present or be 
referred here. As no official register for endophthalmitis cases exists, as standard 
primary treatment mandates an intravitreal tap and antibiotics, the authors col-
lected the data of patients registered for this procedure from the hospital theatre 
logbooks. 

For the reason above, after permission from the hospital CEO, Ophthalmolo-
gy chairman and Data protection officer all the cases of intravitreal taps were 
recovered from the theatre logbooks of 2009 to 2020. The files of these patients 
were obtained from the medical records section and relevant data extracted. 
These included: demographics (age, sex, location and co-morbidities), presenta-
tion date, presenting and final VA, treatment offered, cultures taken, and time of 
delay from presentation to intravitreal tapping as well as the possible primary 
source of the infection. 

The total number of ophthalmic surgical cases as well as the subtype of sur-
gery done per year, was obtained from theater records in order to work out the 
incidence of endophthalmitis post procedure. 

3. Results 

A total of 81 endophthalmitis cases were reported over the span of twelve years, 
the majority documented as resulting post-procedure, with eight due to endog-
enous causes and six being post-traumatic (Figure 1). The post-procedure en-
dophthalmitis cases were further subdivided depending on the procedure done: 
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post-vitrectomy (0.269%) (Figure 2), post-cataract (0.178%) (Figure 3), post- 
intravitreal injections (0.086%) (Figure 4) with a variation depending on loca-
tion in the latter (0.027% Mosta health centre, 0.1% Mater Dei Hospital.) (Figure 
5) (Table 1 and Table 2) 
 

 
Figure 1. A total of 81 endophthalmitis cases were reported over the span of twelve years, 
the majority documented as resulting post-procedure, with eight due to endogenous 
causes and six being post-traumatic. 
 

 
Figure 2. Figure showing the calculated incidence of endophthalmitis for Vitrectomies done 
between 2009 and 2020 as well as the calculated 10-year average of 0.269%. 

https://doi.org/10.4236/ojoph.2024.143024


I. Bertuello et al. 
 

 

DOI: 10.4236/ojoph.2024.143024 239 Open Journal of Ophthalmology 
 

 
Figure 3. Figure showing the calculated incidence of endophthalmitis for Cataracts done be-
tween 2009 and 2020 as well as the calculated 10-year average of 0.178%. 

 

 
Figure 4. Figure showing the calculated incidence of endophthalmitis for Total Intravitreal In-
jection done between 2009 and 2020 as well as the calculated 10-year average of 0.086%. These 
included those performed in the Mater Dei Hospital as well as Mosta Health Centre. 
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Figure 5. Figure comparing the calculated incidence of endophthalmitis for Intravitreal Injection 
done in Mater Dei Hospital vs those done at Mosta Health Centre between 2009 and 2020 as well 
as the calculated 10-year average. Showing that there was a threefold higher incidence of en-
dophthalmitis cases post intravitreal injection in Mater Dei Hospital compared to Mosta Health 
Centre. 

 
Table 1. Table showing the total number of endophthalmitis cases in Malta over 12 years (2009-2020). Data was 
obtained from the theatre logbooks by looking at all the cases of intravitreal taps and intravitreal antibiotics since 
no register for endophthalmitis cases exists. 

Year 
No of  

Vitrectomies 
No of  

cataracts 

No of  
intravitreal 

injection Mosta 

No of  
intravitreal 

injection MDH 

Total 
Intra Vit 

Traumas Endogenous Total 

2009 1 2     1 4 

2010 1 3    1  5 

2011  8      8 

2012 1 10     1 12 

2013 1 4  2 2 1  8 

2014    3 3  2 5 

2015  7  1 1 2  10 

2016 2 1 1 2 3  2 8 

2017  3    1  4 

2018  3  3 3   6 

2019 1 1  2 2 1  5 

2020 1 2  1 1  2 6 

Total 8 44 1 14 15 6 8 81 
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Table 2. Table showing the total number of procedures done in Malta over 12 years 
(2009-2020) as well as the subtype of surgery done per year, was obtained from theater 
records in order to work out the incidence of endophthalmitis post procedure. 

Year 
No of  

Vitrectomies 
No of  

cataracts 

No of  
intravitreal  

injection Mosta 

No of  
intravitreal  

injection MDH 

Total Intra 
Vit 

2011 195 2418 None 556 556 

2012 214 2530 None 833 833 

2013 210 2085 None 1132 1132 

2014 233 3629 213 1144 1357 

2015 264 2783 409 1135 1544 

2016 310 3192 519 1367 1886 

2017 302 2898 514 1561 2075 

2018 296 2920 505 2110 2615 

2019 288 3357 783 1845 2628 

2020 212 2369 602 1370 1972 

Total 2524 28181 3545 13053 16598 

 

 
(a) 

 
(b) 
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(c) 

 
(d) 

Figure 6. (a) Figure stratifying the total cases of endophthalmitis in different age catego-
ries. 0 - 30 3%, 31 - 60 16%, 61 - 90 79% and >90 2%; (b) Figure stratifying of the total 
cases of endophthalmitis for Sex. 40% of the patients were female while 60% were male; 
(c) Figure stratifying the total cases of endophthalmitis according to locality where the 
patient lived. It shows that 40% of the patients resided in the south of Malta, followed by 
28% and 27% who resided in the central and northern parts of Malta respectively, while 
5% lived in the sister island of Malta, Gozo; (d) Figure illustrating that the commonest 
co-morbidity documented in the patients with endophthalmitis was diabetes (67%), fol-
lowed by having had previous eye surgery (PES) (18%), followed by being immunocom-
promised (10%) and finally by having had previous eye trauma (10%). 
 

There was a higher incidence of endophthalmitis in the age group of 61 - 90 
(Figure 6(a)). The number of cases in the male population was higher (Figure 
6(b)), and the majority of patients were from the southern region of the island 
(Figure 6(c)). Diabetics were also noted to have a higher incidence of endoph-
thalmitis (Figure 6(d)). 
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90% of patients presented with visual acuity (VA) of 6/60 or less, with only 5% 
having VA of 6/6 - 6/12 and 5% having VA of 6/18 - 6/36. This was in direct 
contrast with the final visual acuity, with the majority of patients (61%) having 
VA of 6/18 - 6/36, while 9% had VA of 6/6 - 6/12 and 30% had a VA of 6/60 or 
worse (Figure 7(a)). On further analysis it was noted that 80 percent of patients 
had a better final VA, while 11% had the same VA and only 9% of patients had a 
worse final VA (Figure 7(b)). 

 

 
(a) 

 
(b) 

Figure 7. (a) Figure comparing the presenting visual acuity of patients who presented 
with endophthalmitis compared to the final visual acuity of these patients post treatment. 
90% of patients presented with visual acuity (VA) of 6/60 or less, with only 5% having VA 
of 6/6 - 6/12 and 5% having VA of 6/18 - 6/36. This was in direct contrast with the final 
visual acuity, with the majority of patients (61%) having VA of 6/18 - 6/36, while 9% had 
VA of 6/6 - 6/12 and 30% had a VA of 6/60 or worse. (b) Figure illustrating that the ma-
jority patients had an improved visual acuity post treatment of endophthalmitis (80%), 
while 11% retained the same visual acuity and 9% ended up with a worse visual acuity. 
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Data analysis of management timeline showed that there was variance in the 
time of tapping and intravitreal antibiotic administration – in 64% of patients, 
initial tapping and antibiotic injection occurred within 24 hours after presenta-
tion, in 16% this occurred between 24 - 48 hours post presentation and in 20% it 
occurred more than 48 hours post-presentation (Figure 8). 
 

 
Figure 8. Figure illustrating that the majority of patients received intravitreal antibiotic 
treatment with 24 hours (64%) while 16% received the treatment between 24 and 48 hours 
and 20% received their treatment later than 48 hours after presentation and diagnosis. 

 
Most patients were offered intravitreal tap and antibiotics (77%) while 12% 

were offered just intravitreal antibiotics without a tap and only 11% were offered 
an additional vitrectomy to intravitreal tap and antibiotics (Figure 9). 
 

 
Figure 9. Figure illustrating the different treatments received by the patients diagnosed 
with endophthalmitis in Malta between 2009 and 2020, with the majority (77%) receiving 
an intravitreal tap and antibiotics, 12% receiving intravitreal antibiotics alone and 11% of 
patients underwent a vitrectomy. 
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(a) 

 
(b) 

Figure 10. (a) Figure illustrating that majority of the patients diagnosed with endoph-
thalmitis in Malta between 2009 and 2020 had cultures taken in the form of an intravitre-
al tap (85%). This resulted in 58% of the total patients with endophthalmitis having no 
growth in their cultures while 27% had positive cultures; (b) Figures illustrating that a va-
riety of microbes were cultured, with the majority resulting positive for Staph. Epider-
midis. Two cultures were positive for Enterococcus faecalis and in others the following 
bacteria were grown: Sterptococcus pneumonia, Haemophilus influenza, Rhiizobium Ra-
diobacter, Staph. Albus, Staph. Aureous, Staph. Capitalis, Staph Hominis, Step Agalacteia, 
Step. SPP and Strep. Vestibula with Staph. Gordonii. 

 
Despite the majority of patients being tapped and a culture sent prior to 

treatment (86%), 58% of these patients had negative cultures (Figure 10(a)). A 
variety of microbes were cultured, with the majority resulting positive for Staph. 
Epidermidis. Two cultures were positive for Enterococcus faecalis and in others 
the following bacteria were grown: Sterptococcus pneumonia, Haemophilus in-
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fluenza, Rhiizobium Radiobacter, Staph. Albus, Staph. Aureous, Staph. Capitalis, 
Staph Hominis, Step Agalacteia, Step. SPP and Strep. Vestibula with Staph. Gor-
donii (Figure 10(b)). 

4. Discussion 

Endophthalmitis is defined as a purulent inflammation of the intraocular fluids 
usually due to an infection. It is very serious with significant sight threatening 
complications. It is one of the rare but possible complications post intraocular 
surgeries and procedures including intravitreal injections [1]. The aim of this 
audit was to compare the local incidence of endophthalmitis and compare it to 
other international studies, with plan to adjust local protocols as necessary. 

During this audit, a number of limitations were noted. No data on the total 
number of ophthalmic surgeries 2009-2010 was available. There was also no data 
available on the penetrating eye traumas. Medical notes at times were incom-
plete with casualty notes missing and did not define the presenting complaint or 
suspected underlying cause. Five medical files were missing and hence these pa-
tients were not included in the study, which may lead to skewed data.  

The authors identified the number of patients with endophthalmitis through 
Mater Dei theater data; patients who sought treatment at Gozo General Hospital 
or privately were not included. Tapping and cultures are usually done by the 
more junior members of the team, which can result in variation in method and 
successful culture. 

The incidence of endophthalmitis post cataract surgeries in Mater Dei Hospi-
tal was 0.178% which is higher when comparing to a recent retrospective cohort 
study in the US with and incidence of 0.04% [2], while a case series from Asian 
countries have reported an incidence varying from 0.023% to 0.076% [3] [4]. 
The incidence of endophthalmitis post pars plana vitrectomy in Mater Dei Hos-
pital was 0.269% which was compared to 0.05% obtained from a systematic re-
view and Meta-Analysis of Chen et al. [5]. This meant that there is a 5 fold high-
er risk of endophthalmitis post vitrectomy in MDH. The incidence of endoph-
thalmitis post intravitreal injections in Malta was 0.086% (0.027% when given at 
Mosta Health Centre while 0.1% when given at Mater Dei Hospital). An inci-
dence of 0.016% was quoted in a retrospective cohort study in the US [2], while a 
case series from Asian Countries reported an incidence varying between 0.01% 
to 0.1% [6]. 

These worrying numbers might be mildly falsely elevated since there were 3 
endophthalmitis cases which came from the private sector post operatively; 2 pa-
tients came from Gozo and 1 patient had been operated abroad. Unfortunately, 
we had no data on the number of surgeries done privately and the number of 
surgeries done in Gozo General Hospital. 

It was noted that locally, the highest risk factor for endophthalmitis was found 
to be diabetes, followed by previous ocular eye surgery, being immunocompro-
mised and trauma respectively. Endophthalmitis was mostly reported in the 61 - 
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90 age group. This also corresponds to the age group with highest number of 
surgeries. 

Similar to studies abroad, the commonest organism responsible for endoph-
thalmitis, especially post operative endophthalmitis, is Staphylococcus Epider-
midis, which is a gram positive, anaerobic bacteria one typically finds on the 
human skin flora. The second commonest organism was enterococcus faecalis 
[7] [8]. 15% of patient did not have a culture sent most probably since the tap 
was dry. This corresponded well to the 22% percent of dry taps reported in the 
study of Bhikoo et al. which reviewed around 600 endophthalmitis cases an 
American tertiary ophthalmological hospital [9]. It is interesting to note that 
from all the cultures taken, 68 percent of the cultures resulted back as no growth, 
which can be compared to 55% no growth in Bhikoo et al.’s study [9].  

Although the diagnosis of endophthalmitis is a clinical diagnosis, by identify-
ing the responsible organism with cultures methods is important not just to con-
firm the diagnosis but to guide treatment. By knowing what organism is respon-
sible and its sensitivities, treatment can be targeted. This is mostly helpful in pa-
tients who fail to improve after the first dose of broad spectrum intravitreal anti-
biotics, usually because the infection is caused by an atypical or antibiotic re-
sistant organism. 

Another important reason for cultures is that it helps in identifying common-
alities and the possible cause of an outbreak of cases. The current practice of 
giving intravitreal vancomycin when diagnosing endophthalmitis is still recom-
mended as studies show that the majority of gram-positive bacteria were sensi-
tive to vancomycin in vitro [10]. The audit data showed 90% of cultures were 
gram positive.  

For gram negative cover, intravitreal Amikacin is administered, to which only 
around 7% of gram-negative bacteria are resistant [11]. However, Amikacin car-
ries the risk of macular toxicity and another option such as a third generation 
cephalosporin, like Ceftazidime which also has a very broad spectrum cover for 
gram negative bacteria, can be considered [12]. 

Most patients treated for endophthalmitis had an improvement in their final 
visual acuity (VA) when compared to their presenting VA, 80% as one can see in 
the results. Most of the treatment involved an intravitreal tap with intravitreal 
antibiotics, oral antibiotics (Ciprofloxacin 750 mg BD) and topical antibiotics 
drops (Fortified Gentamycin and Ceftazidime). This accounted to 77% while 
another 11% where offered a vitrectomy as an addition to the treatment. Studies 
have shown that early vitrectomy in endophthalmitis leads to VA gain and its 
benefits usually outweigh the risks [13]. This suggests that the current treatment 
offered is comparable to international standards, however, despite the availabil-
ity of care and easy access to patients, the authors believe that change in pre and 
post operative care would be beneficial. A standard operating procedure would 
be beneficial, both as a safeguard for surgeons as well as for the patient, reducing 
risk of liability and improved patient outcomes. The results obtained from this 
audit also suggest that there needs to be a pathway for suspected endophthalmi-
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tis cases, to ensure that each patient receives the same high standard of care. A 
register of endophthalmitis cases would also be beneficial in ensuring that data is 
more easily accessible, and reauditing done in a more timely and regular man-
ner. 

5. Conclusion 

After reviewing the results of the audit and comparing them to studies abroad, it 
can be concluded that the local numbers are higher than the accepted average, 
taking into consideration sources of error during data collection for this audit. 
The authors suggest that having a local standard operating procedure for pre 
and post operative care in the above mentioned procedures, as well as an agreed 
protocol in terms of response of suspected endophthalmitis would standardise 
care and improved patient safety. A local register for diagnosed endophthalmitis 
cases would allow better data and statistics to be audited. Post implementation a 
repeat of the audit can be done. 
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