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ABSTRACT

INTRODUCTION: Endophthalmitis is a sight-threatening emergency that requires prompt
diagnosis and treatment. In the last few years, the role of early vitrectomy in endophthalmitis has
been reconsidered. This study aims to describe the clinical profile and outcomes in endophthalmi-
tis patients undergoing pars plana vitrectomy (PPV) and evaluate the effects of early PPV.

METHODS: Retrospective study of 13 eyes from 13 patients with clinical diagnosis of en-
dophthalmitis treated with PPV at Hospital Pedro Hispano, Portugal, between September 2013
and August 2023. Demographics and clinical data were collected from the patients” medical re-
cords.

RESULTS: The mean age of patients was 69.0 + 2.5 years and 8 (61.5%) were male. Two cases
(15.4%) of endogenous endophthalmitis in the setting of infectious endocarditis were observed.
Eleven (84.6%) cases of exogenous endophthalmitis were observed: 5 (38.5%) after intravitreal
injection, 2 (15.4%) after cataract surgery, 2 (15.4%) related to late complications of glaucoma sur-
gery, 1 (7.7%) after phaco-vitrectomy, and 1 (7.7%) after penetrating trauma. Most patients pre-
sented an initial visual acuity (VA) of hand motion (58.3%). PPV was performed an average of 3.9 +
1.2 days after admission. The final VA improved in the majority of patients (66.7%), with 38.5% of
patients reaching a final VA >20/40, 23.0% reaching 20/200-20/50, and 38.5% <20/400. Patients sub-
mitted to early PPV in the first 48 hours from admission (N=7) showed a tendency for a more fa-
vorable final visual outcome compared with patients submitted to PPV >48 hours (100% vs 33.3%
improved their vision and 42.9% vs 33.3% achieved a final VA >20/40, respectively).

CONCLUSION: The most common cause of endophthalmitis among our patients was post-
ophthalmic surgery, which reinforces the importance of sterile techniques and proper patient edu-
cation for alarm symptoms. Vitrectomy for endophthalmitis results in VA improvement in some
cases, and early vitrectomy may provide more favorable outcomes.
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RESUMO

INTRODUCAO: A endoftalmite é uma emergéncia ameacadora da visio e requer
diagnostico e tratamento imediatos. Nos tltimos anos, o papel da vitrectomia precoce nos casos
de endoftalmite tem sido reconsiderado. Este estudo tem como objetivo descrever o perfil clinico
e resultados nos doentes com endoftalmite submetidos a vitrectomia via pars plana (VVPP) e
avaliar os efeitos da VVPP precoce.

METODOS: Estudo retrospetivo de 13 olhos de 13 doentes com diagnéstico clinico de
endoftalmite tratados com VVPP no Hospital Pedro Hispano, Portugal, entre setembro de 2013
e agosto de 2023. Os dados demograficos e clinicos foram recolhidos dos processos dos doentes.

RESULTADOS: A idade média dos doentes era de 69,0 + 2,5 anos e 8 (61,5%) eram do sexo
masculino. Foram observados 2 casos (15,4%) de endoftalmite enddgena no contexto de endocardite
infeciosa. Onze (84,6%) casos de endoftalmite exdgena foram registados: 5 (38,5%) apds injecao
intravitrea, 2 (15,4%) ap0s cirurgia de catarata, 2 (15,4%) relacionados com complica¢des tardias de
cirurgia de glaucoma, 1 (7,7%) apds faco-vitrectomia e 1 (7,7%) apds trauma ocular penetrante. A
maioria dos doentes apresentava uma acuidade visual (AV) inicial de movimentos de mao (58,3%).
A VVPP foi realizada em média 3,9 + 1,2 dias apds a admissdo. A AV final melhorou na maioria
dos doentes (66,7%), com 38,5% a atingir uma AV final >20/40, 23,0% entre 20/200-20/50 e 38,5%
<20/400. Os doentes submetidos a VVPP precoce nas primeiras 48 horas apds a admissao (N=7)
apresentaram uma tendéncia para um resultado visual final mais favoravel comparativamente
aos doentes submetidos a VVPP>48 horas (100% vs 33,3% apresentaram melhoria da AV, e 42,9%
vs 33,3% atingiu uma AV final >20/40, respetivamente).

CONCLUSAO: A causa mais comum de endoftalmite nos nossos doentes foi pds-cirurgia
oftalmoldgica, o que refor¢a a importancia das técnicas de assepsia e educagao dos doentes para
o0s sinais de alarme. A vitrectomia melhora a AV em alguns casos de endoftalmite, e a vitrectomia

precoce pode proporcionar resultados mais favoraveis.

PALAVRAS-CHAVE: Endoftalmite; Resultado do Tratamento; Vitrectomia.

INTRODUCTION

Endophthalmitis is a serious, sight-threatening condition
that requires urgent diagnosis and treatment.' It has a poor
prognosis, with a final visual acuity (VA) inferior to 20/100 in
44% of the cases.” The disease can be caused by intraocular
surgery, open globe trauma, or hematogenous spread.’

Classically, the results of the Endophthalmitis Vitrec-
tomy Study (EVS), a multicenter, randomized clinical trial
published in 1995, postulated that routine immediate vit-
rectomy was indicated in patients with initial VA of light
perception at diagnosis, but it was not necessary for those
with initial VA of hand motion or better since there was no
difference in visual outcome in this group, whether or not an
immediate vitrectomy was performed.* However, in the last
few years, the role of early vitrectomy in endophthalmitis has
been reconsidered as vitrectomy techniques have markedly
developed, knowledge of the physiopathology of endoph-
thalmitis has increased, and several studies have suggested
more favorable outcomes with early surgery.”” Immediate
pars plana vitrectomy (PPV) can allow the removal of the
microbiologic agent and its toxins from the vitreous cavity,
vitreous sampling for microbiological analysis, clearing of
vitreous opacities, removal of vitreous membranes that can

induce pathological vitreoretinal adhesion, and allow a bet-
ter distribution of intravitreal antibiotics.*®

This study aims to describe the clinical profile and re-
sults of endophthalmitis patients treated with PPV at our
center and evaluate the impact of early PPV in the final
visual outcome.

METHODS

The present study was conducted in accordance with the
tenets of the Declaration of Helsinki. This was a retrospective
study of the patients with clinical diagnosis of endophthalmi-
tis who were treated with PPV at the Ophthalmology Depart-
ment of Hospital Pedro Hispano, Portugal, in the last 10 years
(between September 2013 and August 2023). Data collected
from the patients’ medical records included demograph-
ics, past medical history, etiology, date of admission, date of
symptoms occurrence, treatment modalities and date, culture
results, and VA on admission and last observation. VA was
assessed using the decimal scale chart and converted to the
logarithm of the minimum angle of resolution (logMAR) for
statistical analysis. VA of counting fingers (CF), hand move-
ment (HM), light perception (LP), and no light perception
(NPL) were converted to 2.10, 2.40, 2.70, and 3.00 logMAR,
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respectively, as used in publications from the Royal College
of Ophthalmologists” National Ophthalmology Database,’ us-
ing a tool by Moussa et al."’ The diagnosis of endophthalmitis
was presumed based on the patient’s clinical presentation and
later established by positive culture in some cases.

All patients received intravitreal injections of vanco-
mycin 1 mg/0.1 mL and ceftazidime 2.25 mg/0.1 mL. These
were initially administered until PPV was performed. All
patients underwent a complete 23- or 25-gauge PPV (in-
volving core and peripheral vitrectomy) as soon as possi-
ble according to the operating room’s logistics and the pa-
tient’s ocular and systemic status. At the beginning of the
procedure, aqueous humor samples and vitreous samples
were obtained by limbal paracentesis and dry vitrectomy,
respectively, and sent for microbiological analysis. At the
end of the surgery, intravitreal vancomycin and ceftazi-
dime were administered in all cases. Eyes with important
inflammation in the postoperative time received additional
intravitreal injections of vancomycin and ceftazidime in the
following days. Topical treatment included fortified van-
comycin 50 mg/mL and fortified ceftazidime 50 mg/mL,
as well as corticosteroids and cycloplegic agents. Systemic
ciprofloxacin and prednisolone were given in most cases,
and systemic fluconazole was given in one case. Endoge-
nous endophthalmitis patients were treated with systemic
ampicillin and ceftriaxone (and gentamycin in one patient).

All statistical analysis was performed using SPSS soft-
ware version 26.0 (SPSS Inc., Chicago, Illinois, USA). Con-
tinuous variables were described through mean (M) *
standard deviation (SD) and categorical variables through
absolute (n) and relative (%) frequencies. Parametric tests
were applied after the normality of the sample was as-
sessed by the Kolmogorov-Smirnov test. A paired samples
t-test was conducted to evaluate the differences in VA over
time and an independent samples t-test to evaluate the dif-
ferences in VA between groups. The global sample was
divided into two groups according to PPV timing, and a
mixed between-within subjects’ analysis of variance was
conducted to assess the impact of performing PPV in the
first 48 hours after admission (Group 1) or after this period
(Group 2) on patients’ final visual outcome. Statistical sig-
nificance was considered when p-value <0.05.

RESULTS

Thirteen eyes from 13 patients were studied (giving an
average of 1.3 cases per year at our center). Baseline char-
acteristics are summarized in Table 1. The mean age of pa-
tients was 69.0 + 2.5 years and 8 (61.5%) were male. The
mean follow-up time was 26.9 + 6.0 (3-59) months.

Two cases (15.4%) of endogenous endophthalmitis in
the setting of infectious endocarditis were observed. Elev-
en (84.6%) cases of exogenous endophthalmitis were ob-
served: 5 (38.5%) after intravitreal injection, 2 (15.4%) after
cataract surgery, two (15.4%) related to late complications
of glaucoma surgery, one (7.7%) after phaco-vitrectomy,
and one (7.7%) after penetrating ocular trauma. The two
cases of late complications of glaucoma surgery included
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Table 1. Demographic and baseline characteristics.

Variables

Number of patients, N 13
Number of eyes, N 13
Age (years), M+SD (range) 69.0 £2.5 (56-82)
Gender, N (%)
Male 8 (61.5%)
Female 5 (38.5%)
Laterality, N (%)
Right eye 4 (30.8%)
Left eye 9 (69.2%)
Lens status, N (%)
Pseudophakic 7 (53.8%)
Phakic 6 (46.2%)
Comorbidities, N (%)
Diabetes mellitus 5 (38.5%)
Rheumatoid arthritis 1(7.7%)
Colorectal carcinoma 2 (15.4%)
Human immunodeficiency virus 1(7.7%)
Endogenous vs exogenous endophthalmitis, N (%)
Endogenous 2 (15.4%)
Exogenous 11 (84.6%)
Etiology, N (%)
Infeccious endocarditis 2 (15.4%)
Intravitreal injection 5 (38.5%)
Cataract surgery 2 (15.4%)
Phaco-vitrectomy 1(7.7%)
Penetrating ocular trauma 1(7.7%)
Late complications of glaucoma surgery 2 (15.4%)
Culture results, N (%)
Negative 6 (46.2%)
Positive 7 (53.8%)
;Fcirar;es )tf?\t/[\f\izg%l(frl;ffgsgmptoms and admission |55, 5 (1-4)
Number of antibiotic IV injections, M+SD 3.6+ 0.4 (2-6)

(range)

Time between admission and first antibiotic IV
injection (days), M+SD (range) 0.8+0.5 (0-6)

Time between admission and PPV (days), 3.9+1.2 (0-15)

M=+SD (range)

1V, intravitreal; logMAR, logarithm of minimum angle of resolution; M,
mean; N, absolute frequencies; PPV, pars plana vitrectomy; SD, standard
deviation; %, relative frequencies.

one eye with bleb-associated endophthalmitis three years
after nonpenetrating deep sclerectomy complicated with
late Seidel and development of an avascular bleb, and one
eye with late tube exposure six years after Ahmed glauco-
ma valve implantation. Excluding these two cases, the re-
maining postoperative endophthalmitis cases occurred an
average of 11.0 + 2.9 (3-25) days after the procedure.
Patients’ admission to the hospital occurred an aver-
age of 2.2 + 0.5 days (1-4) from symptoms occurrence. Most
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patients presented an initial VA of hand motion (58.3%),
counting fingers in 16.7%, light perception in 8.3%, 1.30 log-
MAR (Snellen equivalent of 20/400) in 8.3%, and 1.00 log-
MAR (20/200) in 8.3%.

Our patients received a total of 3.6 + 0.4 (2-6) intravit-
real injections of vancomycin and ceftazidime; an average
of 1.3+ 1.1 (0-4) were performed before PPV. The mean time
between diagnosis and the first antibiotic intravitreal injec-
tion was 0.8 + 0.5 (0-6) days.

PPV was performed in all patients an average of 3.9 +
1.2 days (0-15) after admission. Regarding cases of particu-
larly delayed PPV, surgery was performed 15 days from
presentation in one patient with exogenous endophthalmi-
tis who initially refused PPV. One patient with endogenous
endophthalmitis in the setting of bacteriemia and infectious
endocarditis was submitted to PPV 10 days from admission
because of the lack of systemic operative conditions. These
patients were submitted to repeated antibiotic intravitreal
injections until PPV was possible. In the remaining patients,
PPV was performed as soon as feasible according to the op-
erative room’s availability and the patient’s condition.

Primary silicone oil tamponade was used in four pa-
tients and sulfur hexafluoride (SF6) gas tamponade in one
patient. Additional intraoperative procedures included
anterior chamber washout, lensectomy in phakic eyes, and
aspiration of septic foci. Ahmed glaucoma valve was re-
moved in the patient with late tube exposure.

Culture results were positive in 7 cases (53.8%) and the
most frequent microbiological agent was Staphylococcus epi-
dermidis (N=3, 42.9%). Other agents identified in a single case
included Streptococcus anginosus, Cutibacterium acnes, Entero-
coccus faecalis, and Serratia marcescens. Most were sensitive to
vancomycin, fluoroquinolones (ciprofloxacin, levofloxacin,
moxifloxacin) and/or 3rd generation cephalosporins.

The final VA improved in the majority of patients
(66.7%), with 38.5% reaching a final VA < 0.30 logMAR
(220/40), 23.0% reaching 0.40-1.00 logMAR (20/200-20/50),
and 38.5% >1.30 logMAR (<20/400). Two patients (15.4%)
achieved a final VA of 0.00 logMAR (20/20). The lowest fi-
nal visual outcomes (VA >1.30 logMAR) included 1 (7.7%)
patient with NLP, 2 (15.4%) with LP, 1 (7.7%) with HM, and
1 (7.7%) with 1.30 logMAR (20/400).

The sample was divided into two groups according
to PPV timing from admission: patients who underwent
PPV < 48 hours from admission (Group 1) and those who
underwent PPV > 48 hours from admission (Group 2). In
group 1 (N=7), the final VA improved in 100% of cases, with

14.2% reaching a final VA > 1.30 logMAR (<20/400), 42.9%
between 0.40-1.00 logMAR (20/200-20/50), and 42.9% < 0.30
logMAR (220/40). Regarding group 2 (N=6), the final VA
improved in 33.3% of patients, with 66.7% reaching a final
VA >1.30 logMAR (<20/400), 0% between 0.40-1.00 logMAR
(20/200-20/50), and 33.3% < 0.30 logMAR (=20/40).

Table 2 summarizes VA changes between diagnosis
and last observation for both groups. The initial VA did
not differ between the two groups (p=0.841), while the fi-
nal VA was significantly better in Group 1, compared to
Group 2 (p=0.026). VA significantly improved in the global
sample (p=0.007) and Group 1 (p=0.002), but not in Group
2 (p=0.420). A mixed between-within subjects” analysis of
variance was conducted to assess the impact of PPV tim-
ing on patients’ final visual outcome. The main effect com-
paring the two groups did not reach statistical significance
(F(1,10) = 4.424, p=0.062, partial eta squared = 0.307), al-
though the results illustrated in the clustered bar chart (Fig.
1) suggest a tendency for a more favorable evolution of VA
between the baseline and the final visit in Group 1.
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W Baseline visual acuity

M Final visual acuity
(26.9 £ 6.0 months)

~
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Means of visual acuity (logMAR)
5 3
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Group 1 (PPV=48H)

Group 2 (PPV>48H)

Groups according to Pars Plana Vitrectomy (PPV) timing

Figure 1. Clustered bar chart — Mean baseline visual acuity and mean final
visual acuity for each group according to pars plana vitrectomy timing from
admission (Group 1, PPV performed in the first 48 hours; Group 2, PPV per-
formed after 48 hours). Note that a visual acuity of 0.00 logMAR corresponds
to Snellen’s equivalent of 20/20. H, hours; LogMAR, Logarithm of minimum
angle of resolution; PPV, pars plana vitrectomy; *, statistical significance.

Early- and long-term complications included macular
edema (N=2), choroidal detachment (N=2), vitreous cavity
hemorrhage (N=2), phthisis bulbi (N=2), ocular hyperten-
sion (N=1) and ocular hypotony (N=1).

DISCUSSION

The most common cause of endophthalmitis among our
patients was post-ophthalmic surgery, which reinforces the

Table 2. Visual acuity at diagnosis and last observation for the global sample and groups divided according to PPV timing (Group 1, PPV<48

H; Group 2, PPV>48 H).

Groups

Initial VA (logMAR)
M=SD (range)

Final VA (logMAR) Paired samples
M=SD (range) t-test

Group 1 (N=6)

2.12 +0.56 (1.00-2.40)

0.29 +0.26 (0.00-1.30) t(5)=5.669; p=0.002*

Group 2 (N=6)

2.18 +0.56 (1.10-2.70)

1.83 + 1.36 (0.00-3.00) £(5)=0.879; p=0.420

Total (N=12)

2.15 = 0.54 (1.00-2.70)

1.10 + 1.23 (0.00-3.00) t(11)=3.294; p=0.007*

H, hours; LogMAR, logarithm of minimum angle of resolution; M, mean; N, absolute frequencies; PPV, pars plana vitrectomy; SD, standard deviation; VA,

visual acuity; *, statistical significance.
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importance of sterile techniques and proper patient educa-
tion for alarm symptoms. Our patients sought ophthalmo-
logical observation an average of 2.2 + 0.5 days from symp-
toms occurrence, presenting low VA at diagnosis (from LP
to 1.00 logMAR [20/200]). Systemic comorbidities were pre-
sent in a considerable portion of patients.

The causative infecting agent and its susceptibility in en-
dophthalmitis varies according to the etiology, geographic
location, and local practices." For endophthalmitis in gene-
ral, the most common isolated bacteria is coagulase-negative
Staphylococcus.”” As expected, Staphylococcus epidermidis was
the most common microbial agent in our study. No resis-
tance to the antibiotics used in the standard treatment pro-
tocol was observed. These results are in accordance with an-
other retrospective study of 32 patients who underwent PPV
for endophthalmitis with microbial analysis. Gram-positive
organisms, particularly streptococcal species and coagulase-
negative Staphylococcus, were the most common organisms,
and visual outcomes were significantly worse in patients
with streptococcal endophthalmitis.!

Endophthalmitis is an ophthalmological emergency
with a very poor prognosis and often results in severe vi-
sion loss. It has been postulated that retinal damage can
occur soon, and it is mostly secondary to toxin production
and host inflammatory response, which is why clearance of
the microbial agent and purulence from the vitreous cavity
through early and complete PPV can be advantageous over
more conservative approaches.” In a more subacute phase,
endophthalmitis is associated with abnormal vitreoretinal
adhesions formation with consequent vitreoretinal traction.
If surgery is delayed, progression of the inflammatory vitre-
oretinal interface, retinal ischemia, retinal breaks and preret-
inal fibrosis can develop and impede visual improvement.’

Modern PPV techniques have changed how the conclu-
sions of the EVS should be interpreted and applied in cur-
rent practice.'""* Several more recent studies have suggested
more favorable outcomes with early PPV for the treatment
of endophthalmitis."*'* A retrospective study of 62 eyes with
acute postcataract endophthalmitis suggested that complete
and early vitrectomy should be the initial treatment for
fundus-obscuring endophthalmitis, improving the recovery
of a VA 220/40 by approximately 50% compared to a pre-
dominantly tap-and-inject treatment paradigm.” Another
retrospective study of 33 patients concluded that PPV within
7 days resulted in improved final VA outcomes in patients
with exogenous endophthalmitis. Complications included
retinal detachment (24.2%), macular hole (3%), hypotony
(6%), suprachoroidal hemorrhage (3%) and enucleation/
evisceration (6%).” A prospective, comparative observational
study of 41 endophthalmitis cases found that primary vit-
rectomy (within 6 hours) or, if not achievable, primary injec-
tion of intravitreal antibiotics locally followed by admission
for vitrectomy (performed in a median time from primary
intravitreal antibiotics to vitrectomy of 23 hours) centrally
allowed for early vitrectomy for all cases of acute endoph-
thalmitis, and most eyes in both groups achieved a clinically
meaningful improvement in BCVA (defined as >0.3 logMAR,
equivalent to 15 letters).'
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Our patients were submitted to PPV an average of 3.9
+ 1.2 days from admission. PPV was particularly delayed
in two patients for external reasons, the remaining patients
were treated with PPV as soon as feasible. Ideally, a vit-
reoretinal surgeon and a staffed operating room would be
instantly available, but this reality is not easy in everyday
practice, especially in smaller centers. At our center, intra-
vitreal injections of vancomycin and ceftazidime are im-
mediately started until PPV, in an attempt to control the
infection, if surgery is not readily performed. Intravitreal
injections are once again administered in all cases at the
end of the surgery. In our study, overall, VA improved in
most patients (66.7%) after PPV and a final VA >20/40 was
achieved in 38.5%. Initial VA did not differ between the two
groups, suggesting that the severity of the clinical presenta-
tion did not significantly influence the PPV timing. More
positive results were observed in the group of patients
treated with PPV in the first 48 hours from admission: 100%
of cases improved their vision, and a final VA >20/40 was
achieved in 42.9%. Graph representation of VA evolution
in the two groups divided according to PPV timing also
illustrates a tendency for more favorable results when PPV
is performed earlier. Similar results were described in a ret-
rospective cohort study of 64 patients who underwent early
PPV within 72 hours of presentation for the treatment of
acute infective bacterial endophthalmitis, where a final VA
equal to or better than 0.477 logMAR (20/60) was observed
in 42%. Ophthalmology Departments should be prepared
and develop protocols to avoid delays because if PPV is
performed even earlier, it possibly can allow more positive
visual outcomes.

Adjunctive systemic antibiotic therapy is a controver-
sial but common practice, despite limited data, due to the
severity of the disease and poor prognosis.”” The EVS pos-
tulated that there was no significant role of systemic antibi-
otics in the management of postoperative endophthalmitis
in patients treated with intravitreal antibiotics.* However,
patients with severe endophthalmitis were excluded and
nearly half of the patients received systemic ceftazidime
or amikacin, which have poor intraocular penetration after
systemic use. We verified that most of our patients were
also treated with adjunctive systemic antibiotics, namely
ciprofloxacin. The pharmacokinetic rationale behind its use
is the rapid elimination of intravitreally applied antibiot-
ics with almost complete removal after 24 hours, whereas
systemic administration favors intraocular antibiotic ac-
cumulation over time. Ciprofloxacin has good intraocular
penetration, and the use of silicone oil tamponade increases
its intraocular levels substantially.'® The best-documented
agents achieving therapeutic levels in the vitreous seem to
be meropenem, linezolid, and moxifloxacin.”

The limitations of this study include the retrospective
design and the limited sample size due to the rarity of the
disease. The small sample size does not allow us to reli-
ably extrapolate these results, thus multicenter studies are
needed to validate our conclusions.
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CONCLUSION

The most common cause of endophthalmitis among our
patients was post-ophthalmic surgery, which reinforces the
importance of sterile techniques and proper patient educa-
tion for alarm symptoms. Vitrectomy for endophthalmitis
results in VA improvement in some cases, and early vitrec-
tomy may provide more favorable outcomes. Multicenter
studies are needed to validate these results.
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