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Relja Zivojnovic Award Lecture: Endophthalmitis
Management Using Small Gauge Vitrectomy, Silicone QOil,
and Alternative Antimicrobials

Relja Zivojnovic Onur Dersi: Endoptalmi Tedavisinde Kiiciik Kesili
Vitrektomi, Silikon Yagi ve Alternatif Antimikrobiyotikler

Harry W. FLYNN Jr.,! Nidhi Batra RELHAN,? Stephen G. SCHWARTZ,? Andrzej GRZYBOWSKI*

ABSTRACT

Endophthalmitis is relatively uncommon in clinical practice but is especially challenging for vitreoretinal specialists. Prior
to the widespread use of pars plana vitrectomy, patients with endophthalmitis were often managed by cornea specialists or
by comprehensive ophthalmologists. The Endophthalmitis Vitrectomy Study (EVS) showed the clear-cut role for pars plana
vitrectomy for patients with more advanced infection following cataract surgery or secondary intraocular lens implantation.
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Endoftalmi, klinik pratigimizde olduk¢a nadirdir fakat 6zellikle vitreoretimal cerrahlarin goziin gerdikleri bir durumdur. Pars
Plana vitrektomide yaygin olarak kullanimindan 6nce siklikla kornea uzmanlar1 veya genel oftolmologlar tarafindan tedavi
edilirdi. Endoftalmi vitrektomi ¢alisma grubu, katarakt ameliyati1 veya sekonder introokiiler lens implantasyonundan sonra
gelisen cok ciddi enfeksiyonlarin tedavisinde PPV ninin roliinii agik bir sekilde ortaya koymustur.

Anahtar Sézciikler: Kiigiik kesili vitrektomi, silikon yagi, antimikrobial ajanlar.

Relja Zivojnovic was an outstanding vitreoretinal surgeon
and innovator in our field. Born in Austria in 1931, he grew
up in Yugoslavia. After graduation from high school in 1949,
he had preliminary education and then medical school. He
briefly trained in general surgery before entering the field of
ophthalmology. His mother was an ophthalmologist and she
influenced him to enter this field. After residency in Rotter-
dam, in the late 1970s, after several visits to work with John
Scott in Cambridge England, Dr. Zivojnovic introduced sili-
cone oil into his surgery for patients with complex vitreoret-
inal disease. He eventually returned to Rotterdam to become
one of the world’s most recognized and respected vitreo-

retinal surgeons. His willingness to take the most complex
patients earned him the respect and admiration of his col-
leagues. His teaching and video documentation of surgical
techniques was a great service for all vitreoretinal surgeons.
It is with great admiration that we dedicate this lecture to our
friend and mentor Dr. Relja Zivojnovic (Figure 1).

Endophthalmitis is relatively uncommon in clinical prac-
tice but is especially challenging for vitreoretinal special-
ists. Prior to the widespread use of pars plana vitrectomy,
patients with endophthalmitis were often managed by cor-
nea specialists or by comprehensive ophthalmologists. The
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Figure 1: Dr. Relja Zivojnovic.

Endophthalmitis Vitrectomy Study (EVS) showed the clear-
cut role for pars plana vitrectomy for patients with more
advanced infection following cataract surgery or secondary
intraocular lens implantation.! Since the EVS, techniques
have evolved from 20-gauge surgery into small gauge su-
tureless transconjunctival surgery allowing a quicker surgi-
cal procedure but generally still requiring use of the operat-
ing room.?

Silicone oil is commonly used in the management of com-
plex retinal detachment (RD) associated with proliferative
vitreoretinopathy (PVR) or open globe injuries.* * Silicone
oil does not support the growth of microbial organisms and
therefore appears to have an increasing role as an adjunct in
the management of patients with more advanced endoph-
thalmitis.>

Emerging antimicrobial resistance is a worldwide concern.®
In the case of vancomycin which is the major antibiotic used
for empiric coverage of gram positive infections, resistance
is associated with very poor treatment outcomes.® Alterna-
tive antibiotic choices will be increasingly important in the
future.

The purpose of the current report is to discuss the evolv-
ing role of small gauge pars plana vitrectomy, silicone oil,
and alternative antimicrobial agents in the management of a
spectrum of endophthalmitis categories.

SMALL GAUGE VITRECTOMY

In 1971, Robert Machemer first introduced a closed system
to remove vitreous while maintaining intraocular pressure.’

Since then, the vitrectomy procedure and instrumentation
have undergone major modifications to increase the safety
and effectiveness. The evolution of small gauge transcon-
junctival sutureless pars plana vitrectomy began in 1996
when Chen described the first procedure. Further mod-
ification in this approach occurred in 2002 with Fuiji and
DelJuan reporting 25-gauge surgery outcomes in a clinical
series.® This approach to vitrectomy was widely adapted but
was further changed in 2005 by Eckardt who introduced
23-gauge transconjunctival vitrectomy.® The latest innova-
tion is 27-gauge surgery introduced by Oshima in 2010.8
Today all of these small gauge vitrectomy options are avail-
able to the vitreoretinal surgeons but 27-gauge surgery is
especially suited for the core vitrectomy in eyes with en-
dophthalmitis (Figure 2-3).

Small gauge sutureless transconjunctival surgery has advan-
tages over traditional 20-gauge pars plana vitrectomy. These

Figure 2: 27-Gauge transconjunctival pars plana vitrectomy is
ideal for the management of acute endophthalmitis cases as it
remarkably reduces chances of bleeding from marked conjuncti-
val congestion and extremely small sized sclerotomy ports. Fur-
thermore, core vitrectomy is what is required in a case of acute
endophthalmitis.

Figure 3: Sideview of hands on transconjunctival pars plana
vitrectomy showing BIOM and 27-Gauge cannula in place.
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advantages include no need for conjunctival injection (with
associated bleeding in inflamed eyes), no sutures, decreased
operating time, decreased pain, decreased tissue trauma, and
decreased astigmatism from suture placement. The proce-
dure generally is performed under regional anesthesia with
monitored anesthesia care. In more recent years, some sur-
geons have used subconjunctival anesthesia alone for rela-
tively quick vitrectomy procedures such as used in patients
with endophthalmitis.

Although the role of pars plana vitrectomy for treatment of
postcataract surgery endophthalmitis in the EVS is prov-
en, the value of this modality for other etiologic categories
remains controversial. The theoretical advantages of pars
plana vitrectomy include debriding of intravitreal infection,
removing vitreous opacities and membranes obstructing vi-
sion, collecting a relatively large sample of vitreous for cul-
ture, and allowing better distribution of injected intravitreal
antimicrobial agents.

The outcomes of the EVS were reported in 1995 and have
been broadly adopted into clinical practice. The EVS re-
ported that in endophthalmitis patients whose visual acuity
when initially examined was hand motion or better, there
was no difference in visual acuity outcomes whether or not
immediate pars plana vitrectomy was performed.! However,
in the subgroup of patients whose visual acuity was only
light perception, there was a 3-fold increase in the frequency
of achieving 20/40 or better visual acuity, an approximate-
ly 2-fold chance of achieving 20/100 or better visual acuity
and a 50% decrease in the frequency of severe visual loss to
worse than 5/200 visual acuity. The EVS did not state that
pars plana vitrectomy should not be performed in eyes with
hand motions or better visual acuity but rather it implied
that a TAP and inject procedure was quicker and easier than
going to the operating room for pars plana vitrectomy.

For patients with hand motions or better visual acuity treated
with a TAP and injection procedure, there can be a consider-
able cost savings but these patients are burdened with slowly
resolving vitreous opacities and membranes, which may or
may not clear after months of follow-up. By contrast, pars
plana vitrectomy allows early clearing of medial opacities
and therefore, earlier visual rehabilitation.

When using small gauge pars plana vitrectomy, the initial
vitreous specimen can be aspirated into a syringe connect-
ed into the tubing. This allows collection of a concentrated
specimen for special stains and a concentrated specimen
for culture. After this sample is removed from the line, the
core vitrectomy can be continued. The procedure should not
attempt to remove all epiretinal membranes or shave the
vitreous base in most cases. After completion of the core
vitrectomy portion of the surgery, antimicrobial agents can
be injected prior to removal of the cannula. For eyes with
more advanced corneal opacity, a 2-port transconjunctival

vitrectomy can be performed but for many eyes, a standard
3-port vitrectomy can be considered. Furthermore, small
gauge vitrectomy instruments can be introduced by way of
the limbus in order to remove fibrin or opacities from the
anterior chamber in order to allow a better view of posterior
segment details. Intravitreal antimicrobials for acute onset
presumed bacterial endophthalmitis include vancomycin
(1mg/0.1ml, for coverage of gram-positive bacteria) and
ceftazidime (2.25mg/0.1ml, for coverage for gram-negative
organisms). Because the 2 antibiotics can form precipitates
when mixed together in the syringe and in the eye, the 2
antibiotic injections are given by separate syringes through
the last remaining cannula port.

Published studies have reported outcomes using small gauge
vitrectomy for acute onset endophthalmitis. Zhang and asso-
ciates reported 21 patients with acute-onset endophthalmitis
following cataract surgery who underwent small gauge (en-
doscope assisted 23-gauge) vitrectomy.> The visual acuity
improved from baseline in 14 of 21 (66.7%) patients after
treatment. In 2016, Almeida et al compared the microbiolo-
gy and visual outcomes of small-gauge (23- and 25-gauge)
versus 20-gauge vitrectomy among 61 patients with endoph-
thalmitis.” In this retrospective study, final visual outcomes
were comparable among the 2 groups. In an in-vitro study
with porcine vitreous, Magalhaes et al analyzed vitreous
flow dynamics for 20-, 23-, and 25-Gauge cutters.!” The
study reported different performances of vitreous removal
by different vitrectomy systems. Dugel et al performed an
experimental study set up to cut membranes with different
vitrectomy cutters, and reported that 27-gauge probe vitrec-
tomy has similar function and efficacy as compared to 23-
and 25-gauge probes.!! Furthermore, 27-gauge probe had
better precision in membrane dissection and access to small
tissue planes over 23- and 25-gauge vitrectomy probes. Re-
moval of vitreous membranes in eyes with endophthalmitis
is another goal of treatment with small gauge PPV. Peeling
of epiretinal membranes is usually not performed at the time
of initial management because of the reduced view of the
retinal surface from corneal opacity, and the potential for
iatrogenic complications, especially retinal tears.

SILICONE OIL

Rhegmatogenous RD in patients with endophthalmitis gen-
erally results in poor visual and anatomical outcomes. The
RD can coexist at the time of presentation with endoph-
thalmitis or may occur during the following management
(during or after surgical intervention) for endophthalmitis.
In the EVS, 35/420 (8.3%) patients developed RD during
follow-up with more than half (16/30) of these patients re-
sulting in visual acuity worse than 5/200 despite a high ana-
tomic success rate of 78% (18/23).! In the Endophthalmitis
Vitrectomy Study, there was no difference in the rate of RD
between the eyes treated with TAP and inject vs. eyes treated
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with pars plana vitrectomy.! In fact, the pars plana vitrecto-
my group had a slightly lower rate of postoperative RD but
this difference was not statistically significant.

Silicone oil has been used traditionally in complex cases of
RD with PVR or RD associated with open globe injury.* In
eyes presenting with concurrent or delayed onset RD and
endophthalmitis, silicone oil use may be considered either
during the initial PPV or during subsequent follow-up PPV
(Figure 4). Silicone oil has been shown to have antimicrobi-
al activity against S. aureus, S. epidermidis, P. aeruginosa,
C. albicans, and Aspergillus spp., and may be utilized as
an adjunct in patients with retinal detachment and endoph-
thalmitis.> In 2017, Dave et al reported the demographics,
causative organisms, and treatment outcomes in 93 patients
of endophthalmitis and RD, managed with silicone oil infu-
sion.’ In this retrospective series, two groups of patients were
evaluated: 1) RD at presentation (20/93, 21.5% patients)
versus 2) RD occurring during follow up (73/93, 78.5% pa-
tients). The anatomical success (retina attached completely
at the last visit) was achieved approximately in 70% and
98% patients while functional success (best corrected visual
acuity of 20/400 or better at the last visit) was achieved ap-
proximately in 30% and 40% of these patients. None of the
eyes in this series underwent enucleation or evisceration or
developed phthisis bulbi. Silicone oil infusion may help in
maintaining the integrity of the eye as is evident from the
results of this study.

In a randomized clinical trial comparing vitrectomy with
silicone oil versus vitrectomy alone for 108 patients with
severe endogenous bacterial endophthalmitis, successful

Figure 4: 4a and 4b - Bleb-associated acute endophthalmitis
with marked conjunctival congestion, blebitis, adjacent corneal
infiltrate, hypopyon, and vitreous exudates on B-scan. The pa-
tient had hand motions visual acuity at presentation. The patient
underwent 27-G pars plana vitrectomy and injection of intraocu-
lar antibiotics. 4c and 4d - One month after surgery, infection re-
solved with quiet eye and fundus shows clear media and attached
retina. The visual acuity returned to 2/200 which continued to
improve further to 20/30 over a course of another 3-month fol-
low-up.

outcomes (visual acuity of count fingers at 1 meter or better,
with an attached retina, and no intraocular oil) at 9 months
were reported to be better in the silicone oil group.'? Pinarcy
et al reported a retrospective case series of 8 patients with
acute endophthalmitis following intravitreal injection who
underwent pars plana vitrectomy and silicone oil tamponade
within 24 hours following initial vitreous tap.'* Endophthal-
mitis resolved in all these patients without occurrence of ret-
inal detachment or phthisis bulbi during the follow-up of 1
to 4 years.

There are currently no specific guidelines for the use and
dose of intravitreal antimicrobials in the silicone oil-filled
eye. Pharmacokinetics and pharmacodynamics of these an-
timicrobial agents in silicone oil filled eye are different from
an eye without silicone oil." In 1994, Foster et al retrospec-
tively analyzed 16 patients with concurrent endophthalmi-
tis and retinal detachment. In this case series 7/16 patients
were managed with fluid-gas exchange, and did not receive
intraocular antibiotics due to the concerns for potential ret-
inal toxicity.!”” The remaining 9/16 patients did not undergo
fluid-gas exchange surgery in view of poor visual and an-
atomic prognosis. Although the virulence of causative or-
ganisms and time of presentation are other important factors
affecting visual outcome, 2 of these 7 patients not receiving
intraocular antibiotics achieved better than 20/200 vision
at final follow-up visit. Foster et al discussed the potential
options for using intravitreal antibiotics in the setting of flu-
id-gas exchange: use reduced dose of antimicrobials, or to
perform a partial fluid-gas exchange to decrease the drug
concentration and eventual retinal toxicity, or use infusion
fluid mixed with antimicrobials after performing fluid-gas
exchange.!®> Mieler et al reported two cases where the com-
bination of partial air-fluid exchange was combined with
reduced dose of intraocular antimicrobials with good visual
outcomes.'® Dave et al injected the full dose of intravitreal
antimicrobials (antibiotic/antifungal) during surgery before
silicone oil infusion. Meshi et al reported two cases in which
half dose intravitreal foscarnet was injected for the manage-
ment of viral retinitis in silicone oil-filled eyes and retinitis
resolved in both patients. In a retrospective study, McGuire
et al evaluated the efficacy of the ganciclovir implant in
silicone oil filled eyes of 19 patients with cytomegalovirus
retinitis.!” This study reported that ganciclovir implant was
effective in silicone oil filled eyes. Martidis et al reported
that ganciclovir insert was effective when implanted along
with silicone oil in a case series of 10 patients with CMV
retinitis-associated RD.'8

ALTERNATIVE ANTIMICROBIALS

The Centers for Disease Control and Prevention (CDC),
Centers for Medicare and Medicaid Services (CMS) and
medication management standards (MM.09.01.01) for hos-
pitals have provided regulations and guidelines for the an-
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Glaucoma Drainage Device Associated Endophthalmitis

VA 2/200 VA 20/400

Figure 5: 4 66-year-old female patient with history of prior
ocular surgery (retinal detachment and glaucoma drainage im-
plantation). (A) The patient presented with lid edema, exposed
glaucoma drainage device beneath upper eyelid, conjunctival
congestion, severe conjunctival chemosis, corneal edema, hy-
popyon, fibrinous reaction in the anterior chamber, hazy view to
the posterior segment and 2/200 visual acuity. The patient un-
derwent removal of glaucoma drainage implant, miragel scler-
al buckle, subconjunctival, silicone oil infusion and intravitreal
vancomycin. In addition, the patient was given oral fluoroquino-
lones (levofloxacin) and topical vancomycin. The vitreous culture
was negative for any organism. (B) At 1-year follow-up, the pa-
tient had resolution of endophthalmitis and best corrected visual
acuity improved to 20/400.

tibiotic stewardship and judicious use of antimicrobials in
healthcare setting to reduce the prevalence of antimicrobial
resistance.® With increasing antimicrobial resistance, it has
become important to monitor the clinical response to the ini-
tial antimicrobials in the management of endophthalmitis.
Currently, intravitreal antimicrobials including vancomycin,
ceftazidime, amikacin, amphotericin and voriconazole are
readily available. In cases of endophthalmitis caused by re-
sistant organisms, alternative antimicrobial options include
linezolid, quinupristin/dalfopristin, daptomycin, tigecyclin,
imipenem, fluoroquinolones, miconazole or echinocandins.®

Povidone-iodine (0.025%) in BSS PLUS for vitreous irriga-
tion during vitrectomy was used in 4 eyes with endophthal-
mitis, and visual acuity improved from light perception to
hand motion before surgery to 20/200 - 120/200 after sur-
gery.” The intraocular lens was conserved in all four eyes.
In a separate study conducted by the same group, 4 eyes
with endophthalmitis were treated initially with intravitre-
al injection of 0.1 ml of 1.25% povidone-iodine followed
by vitrectomy using 0.025% povidone-iodine in BSS PLUS
for vitreous irrigation. Visual acuity was 2/200 - 20/200 be-
fore surgery, and improved further to 60/200 - 200/200 after
vitrectomy. Again, the intraocular lens was saved in all 4
eyes. Corneal endothelial cell density measurement, visu-
al field test, and electroretinographic examination revealed
no adverse events attributed to povidone-iodine.?® The use
of intravitreal povidone-iodine for the management of en-
dophthalmitis has been tested in rabbit experiments as po-
vidone-iodine covers a wide range of bacteria, viruses and
fungi.?!** However, the stability, safety and efficacy of intra-
vitreal povidone-iodine remains to be established in clinical
practice.”

CONCLUSIONS

The use of small gauge vitrectomy, silicone oil and availabil-
ity of alternative antimicrobial agents may favorably change
and improve the anatomical and functional outcomes of en-
dophthalmitis with or without retinal detachment. Current-
ly, the management of endophthalmitis has changed from a
cumbersome inpatient setting to outpatient procedure with
greater efficacy, better results, and higher patient satisfac-
tion.
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