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Abstract

Objective: To describe a novel surgical approach
using a silicone tube device for anterior chamber
drainage as an adjunctive treatment in patients
with refractory endophthalmitis.

Methods: We conducted a retrospective, sin-
gle-center, non-randomized case series including
patients with endophthalmitis of different etiol-
ogies, managed at the Maldonado Bas Eye Clinic
between 2012 and 2021. All patients had received
conventional treatment for endophthalmitis (topi-
cal fortified antibiotics, systemic therapy, anterior
chamber lavage, vitrectomy, conjunctival flap, or
keratoplasty) without satisfactory response. The
technique involved the implantation of a silicone
tube connecting the anterior chamber to the su-
prascleral space, covered by a scleral or corneoscle-
ral patch and conjunctiva. Outcomes were assessed
through infection control, best-corrected visual
acuity (BCVA), and follow-up examinations at 12
months.

Results: Six patients were included. All presented
with corneal abscess and signs of endophthalmitis
at baseline. Five of the six patients (83%) achieved
infection control after tube implantation, with no
need for continued antibiotic therapy or further
evidence of infection during follow-up. Visual
outcomes varied according to baseline vision and
severity, with final BCVA ranging from light per-
ception to 20/25. One patient required evisceration
due to uncontrolled infection.
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Conclusion: Anterior chamber drainage with a
silicone tube device proved to be a safe and poten-
tially effective adjunctive technique for refractory
endophthalmitis, achieving infection control in
most cases. This approach should be considered
as a complementary therapeutic tool within the
current armamentarium against endophthalmitis,
particularly in extreme scenarios where conven-
tional management has failed. Further studies are
needed to validate these findings.

Keywords: endophthalmitis, anterior chamber
drainage, silicone tuve, refractory infection, ocular
surgery.

Drenaje de camara anterior con
tubo de silicona como tratamiento
complementario en endoftalmitis
refractarias: serie de casos

Resumen

Objetivo: Describir una nueva técnica quirtrgica
que utiliza un dispositivo de tubo de silicona para
el drenaje de camara anterior como tratamiento
complementario en pacientes con endoftalmitis
refractaria.

Métodos: Se realizé un estudio retrospectivo, uni-
céntrico y no randomizado, que incluyd pacientes
con endoftalmitis de diferentes etiologias atendidos
en la Clinica de Ojos Maldonado Bas entre 2012 y
2021. Todos los pacientes habian recibido trata-
miento convencional para la endoftalmitis (colirios
antibidticos fortificados, terapia sistémica, lavados
de camara anterior, vitrectomia, colgajo conjunti-
val o queratoplastia) sin respuesta satisfactoria. La
técnica consistio en la implantacion de un tubo de
silicona que conecta la cdmara anterior con el espa-
cio supraescleral, cubierto por un parche escleral o
corneo-escleral y conjuntiva. Los resultados se eva-
luaron en funcidn del control de la infeccién, la agu-
deza visual mejor corregida (AVMC) y los controles
evolutivos hasta los 12 meses.

Resultados: Se incluyeron seis pacientes. Todos
presentaban absceso corneal y signos de endof-
talmitis al inicio. Cinco de los seis (83%) lograron
control de la infeccidn tras la colocacion del tubo
sin necesidad de medicacion antibidtica continua
ni recurrencia infecciosa durante el seguimiento.

Los resultados visuales variaron segin la vision
inicial y la gravedad, con AVMC final entre per-
cepcion luminosa y 20/25. Un paciente requirié
evisceracion por infeccion no controlada.
Conclusién: El drenaje de cdmara anterior me-
diante un tubo de silicona demostrd ser una técni-
ca segura y potencialmente eficaz como tratamien-
to complementario en endoftalmitis refractarias,
logrando control de la infeccién en la mayoria de
los casos. Este procedimiento debe considerarse
una herramienta terapéutica adicional dentro del
arsenal actual contra la endoftalmitis, especial-
mente en escenarios extremos donde el manejo
convencional resulta insuficiente. Se requieren fu-
turos estudios para validar estos hallazgos.
Palabras clave: endoftalmitis, drenaje de camara
anterior, tubo de silicona, infeccion refractaria, ci-
rugia ocular.

Drenagem de camara anterior com
tubo de silicone como tratamento
complementar em endoftalmite
refrataria: série de casos

Resumo

Objetivo: Descrever uma nova técnica cirargica
que utiliza um dispositivo de tubo de silicone para
drenagem da cdmara anterior como tratamento ad-
juvante em pacientes com endoftalmite refrataria.
Métodos: Foi realizado um estudo retrospectivo,
unicéntrico e nao randomizado, que incluiu pa-
cientes com endoftalmite de diferentes etiologias
tratados na Clinica Oftalmolégica Maldonado Bas
entre 2012 e 2021. Todos os pacientes receberam
tratamento convencional para endoftalmite (coli-
rio antibidtico fortificado, terapia sistémica, lava-
gem da camara anterior, vitrectomia, retalho con-
juntival ou ceratoplastia) sem resposta satisfatoria.
A técnica consistiu no implante de um tubo de
silicone conectando a cdmara anterior com o espa-
¢o supraescleral, coberto por um patch escleral ou
corneo-escleral e conjuntival. Os resultados foram
avaliados com base no controle da infec¢do, me-
lhor acuidade visual corrigida (MAVC) e visitas de
acompanhamento por até 12 meses.

Resultados: Seis pacientes foram incluidos. To-
dos apresentavam abscessos corneanos e sinais de
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endoftalmite na apresentagdo. Cinco dos seis pa-
cientes (83%) obtiveram controle da infec¢do apds
a colocacao do tubo, sem necessidade de antibio-
ticoterapia continua ou recorréncia da infeccao
durante o acompanhamento. Os resultados visuais
variaram de acordo com a visao basal e a gravida-
de, com a acuidade visual corrigida final variando
de percep¢ao luminosa a 20/25. Um paciente ne-
cessitou de evisceragdo devido a infeccao descon-
trolada.

Conclusao: A drenagem da camara anterior com
tubo de silicone demonstrou ser um tratamen-
to adjuvante seguro e potencialmente eficaz para
endoftalmite refratdria, alcancando o controle da
infeccao na maioria dos casos. Este procedimento
deve ser considerado uma ferramenta terapéutica
adicional dentro do arsenal terapéutico atual para
endoftalmite, especialmente em casos extremos
em que o tratamento convencional é insuficiente.
Estudos futuros sdo necessarios para validar esses
achados.

Palavras-chave: endoftalmite, drenagem da cdma-
ra anterior, tubo de silicone, infeccdo refrataria,
cirurgia ocular.

Introduction

Endophthalmitis remains a serious challenge
in ophthalmology, as it may not only result in
irreversible vision loss, but can also lead to loss
of the eyeball and, in rare cases, even threaten the
patients life if the infection spreads systemically' .
In general medicine and across several specialties,
including neurology, a widely accepted adjunc-
tive measure for managing infectious abscesses
is drainage, given that antimicrobial drugs have
limited penetration into the abscess cavity®”.

Our group has longstanding experience in the
study and development of aqueous humor drain-
age systems®, and has even proposed the poten-
tial usefulness of an oculoperitoneal shunt®’. For
refractory cases of endophthalmitis, our group
has hypothesized that, in extreme situations, the
complementary use of a drainage system could
provide significant benefit in improving disease
resolution. Within this framework, the present
study describes a novel procedure proposed as

an adjunct to the conventional management of
endophthalmitis.

Materials and methods
Study design and ethics

A retrospective, single-center, non-ran-
domized study was conducted to analyze and
describe the characteristics of a case series of
endophthalmitis managed at the Maldonado
Bas Eye Clinic between 2012 and 2021. Patients
in whom this technique was applied provided
written informed consent. Likewise, participat-
ing physicians adhered to the principles outlined
in the Declaration of Helsinki. The study proto-
col was approved by the Teaching and Research
Committee of the center as a retrospective
analysis.

Population

The population offered this technique con-
sisted of patients with endophthalmitis of differ-
ent etiologies, of any age (for minors, parental or
legal guardian authorization was required), who
had already received standardized treatment for
endophthalmitis but showed poor clinical evo-
lution or refractoriness to therapy. This included
failure to topical or injectable antibiotics, anterior
chamber irrigation, and/or vitrectomy. Exclusion
criteria were patients with terminal illnesses such
as cancer, a history of systemic pathologies that
could interfere with the evaluation of the study
or compromise patient safety, as well as cases pre-
senting signs and symptoms indicating the need
for evisceration.

(linical outcomes and data analysis

The following variables were analyzed:
best-corrected visual acuity (BCVA), slit-lamp
examination findings including corneal charac-
teristics (presence of corneal abscess or edema),
hypopyon, Tyndall effect, and anterior or poste-
rior synechiae. Treatment success was defined as
the absence of clinical signs of endophthalmitis
(Tyndall effect, hypopyon, or corneal abscess),
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Figure 1. Silicone tube device prior to implantation. The tube is shown
before surgical placement for anterior chamber drainage in refractory
endophthalmitis.

with strict follow-up monitoring over the subse-
quent months. Data used for variable compari-
son were collected at the 12-month postoperative
visit. Statistical analyses were performed using
R-Medic software. Hypothesis tests for propor-
tions and frequency distributions were applied,
with results reported as 95% confidence intervals.

Surgical procedure

a. Summary: a silicone tube implant was posi-
tioned to connect the anterior chamber and
suprascleral space (Fig. 1), with the distal end
covered by either a scleral patch or corneo-
scleral ring, both placed beneath a conjunc-
tival pocket (Fig. 2). This intrascleral tube
has also been utilized for managing refractory
glaucoma in patients who required filtering
surgery but could not undergo the procedure
or had unsuccessful outcomes from it. This
study proposes employing the tube for drain-
ing the anterior chamber to address infec-
tion-related issues.

b. Features of the microdevice: a silicone tube
10 mm long, external diameter 0.5 mm and
internal diameter 0.3 mm.

Figure 2. Silicone tube in situ. The distal end of the tube can be
observed within the anterior chamber following implantation for
aqueous drainage in refractory endophthalmitis.

c. Surgical steps:

1. Paracentesis.

2. Conjunctival incision at the base of the
limbus and divulsion, creating a conjunc-
tival pocket.

3. Hemostasis with diathermy if necessary.

4. Scleral incision with V-lance, creating a
tunnel toward the anterior chamber for
the tube to be inserted.

5. Lavage of the anterior chamber.

6. Insertion of the silicone tube for drain-
age through the tunnel created at point
4, tixing it with 10/0 prolene.

7. Check the position and permeability of
the silicone tube.

8. Placement of a scleral patch over the tube,
leaving the distal end of the tube free.

9. Scleral closure with 10/0 nylon sutures.
10. Conjunctival closure with 8/0 silk stitches.
11. Injection of viscoelastic into the anterior

chamber.

d. Postoperative medication consisted in all
cases of broad-spectrum antibiotics, cov-
ering gram-negative and positive bacteria.
Depending on the case, medication directed
at the etiologic agent was added and pro-
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gressively withdrawn during subsequent
check-ups as the patient showed signs of
improvement.

General characteristics of the case series

At the 12-month follow-up after device
implantation, five of the six patients were con-
sidered cured, defined as the absence of infection
signs including corneal abscess, Tyndall effect,
and hypopyon. During subsequent visits, none
of the five successfully treated patients required
continued antibiotic therapy or showed evidence
of recurrent infection.

All eyes included in this study initially pre-
sented with corneal abscess associated with
endophthalmitis. One patient had previously
undergone keratoplasty and was included in the
group with a successful outcome. Prior to the
decision to implant the tube, all patients had
received conventional endophthalmitis treat-
ment, including intensive topical broad-spectrum
antibacterial eye drops, oral antibiotic or antifun-
gal therapy, anterior chamber lavage, conjunctival
flap, vitrectomy, or keratoplasty.

Patient monitoring variables included best-cor-
rected visual acuity (BCVA) before and after
infection control. In most cases, preoperative
BCVA was markedly reduced, ranging from light
perception to 1/10. At 12 months postoperatively,
BCVA remained unchanged in those with poor
baseline vision. However, two patients achieved
improved outcomes, with postoperative BCVA
of 4/10 and 7/10, respectively.

Individual case descriptions

Individual case descriptions are provided
below, while Table 1 presents a concise summary
of the clinical characteristics, treatments, and out-
comes of the series.

Case 1(B.A.)

A 53-year-old woman, contact lens wearer,
presented on April 15, 2021, with a one-week
history of red eye and blurred vision. BCVA was
1/10 OD and 7/10 OS. Slit-lamp examination
revealed a 5x5 mm corneal abscess in the right

eye without hypopyon or Tyndall. The left eye
was unremarkable. A corneal sample was taken
for bacteriological, mycological, gram stain, cul-
ture, and antibiogram. Initial therapy included
fortified vancomycin, ceftazidime, and ampho-
tericin B. Despite keratectomy and conjunctival
flap, the infection progressed with hypopyon
and necrosis. On April 28, a silicone drainage
tube was implanted from the anterior chamber
to the suprascleral space, combined with intra-
cameral antifungal lavage and conjunctivoplasty.
Temporary improvement was followed by pro-
gressive keratoplasty necrosis and diffuse corneal
opacification. Due to lack of resolution despite
repeated lavages, evisceration was performed on
May 26, 2021.

(ase2(G.L)

A patient with a history of keratoplasty in 2017
(OD) and 1999 (OS) for keratoconus underwent
phacoemulsification with IOL implantation in the
right eye on December 19, 2019. Immediate post-
operative BCVA was light perception (LP). At 30
days, the right eye showed graft edema, Tyndall,
inflammatory membrane, and a 3 mm hypopyon.
Anterior chamber lavage with amphotericin,
amikacin, and vancomycin was performed with
culture sampling. Post-operative progress was
satisfactory. On day 2 post-surgery, yag laser
was performed in the RE with 16 shots of 1.3 mj
breaking the pre-lenticular inflammatory mem-
brane. Initial improvement was noted, though
VA remained LP. Day 7 post-surgery, the IOP
was 39 mmHg. On January 28, 2020, a silicone
tube was implanted in the superonasal anterior
chamber. The postoperative course was stable,
without recurrent infection. At last follow-up,
VA was LP, with diffuse graft opacity and tube
in correct position.

Case3 (C.A.)

On July 27, 2019, a patient presented with a
corneal abscess in the left eye. VA was 20/200,
not improving with correction. Slit-lamp exam-
ination showed a 5x5 mm central-inferior abscess
with inflammatory edema and conjunctival injec-
tion. Fortified amphotericin B, amikacin, and
vancomycin were initiated after cultures. With no
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Table 1. Summary of case series: refractory endophthalmitis treated with adjunctive suprascleral silicone tube implantation.

Case  Patient Eye Clinical Initial Prior treatments Tube Outcome
background  presentation placement

1 B.A. 0D Contact lens user 5x5mm corneal Fortified antibiotics, 04/28/21  Persistent infection

abscess, VA keratectomy, —> evisceration
conjunctival flap (26/05/21)

2 G.L 0D Keratoplasty Post-phaco AClavage with 01/28/20  Stable, VALP, diffuse
2017 (0D), endophthalmitis, antifungal + graft opacity, no
keratoplasty VA LP, hypopyon  antibiotics, YAG infection
1999 (0S), laser, fortified drops
phaco+10L 2019

3 CA. 0S Corneal abscess  5x5 mm Fortified AB/ 10/22/19  Infection resolved,
(2019) central-inferior  antifungal, retransplant 2021,

abscess, VA conjunctival flap, VA CF
20/200 keratoplasty
4 AA. 0D Foreign body Corneal ulcer,  Fortified AB/ 04/07/12  Unsuccessful grafts,
trauma (2012)  keratitis, later ~ antifungal, multiple VA doubtful LP, no
melting AClavages, infection
conjunctival flap,
keratoplasty X2,
amniotic flap

5 M.M.S. 0D Corneal abscess 6 mm corneal Fortified AB, 08/25/12  Good outcome,
(2012) abscess, ACcells  keratoplasty, VA 20/25 with

multiple AClavages correction, clear graft

6 H.C. 0S (Contact lens user Recurrent Fortified AB/ 07/16/19  (lear graft,

(2019) corneal abscess, antifungal, pseudophakia, VA
VA 4/10 keratoplasty x2, 4/10(2021), no
conjunctival flap, infection

systemic antifungal

improvement, a conjunctival flap was performed
on August 22nd, 2019. Persistent infection led to
penetrating keratoplasty with suprascleral tube
placement on October 22nd, 2019. The immedi-
ate postoperative course was stable under anti-
fungal and antibiotic therapy. During follow-up,
infection resolved, although keratoplasty opacity
developed, requiring retransplantation in January
2021. At last evaluation, VA in the left eye was
counting fingers.

Case4 (A.A.)
A patient presented on March 5th, 2012, after
a foreign body injury to the right eye. Initial

VA was 1/10 OD and 5/10 OS. Examination
revealed keratitis with a corneal ulcer, with-
out hypopyon. Cultures grew Staphylococcus
epidermidis. Despite intensive fortified topical
therapy and multiple anterior chamber lavages
with broad-spectrum antibiotics and antifungals,
the condition progressed to corneal melting. A
conjunctival flap and subsequently a suprascleral
silicone tube were placed on April 7th, 2012.
Persistent abscess required penetrating kerato-
plasty, followed by repeat grafting due to failure.
An amniotic membrane flap was performed to
cover a non-healing ulcer. At final follow-up in
December 2013, VA was doubtful LP with staphy-
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loma and graft opacity, but without signs of active
infection.

Case 5 (M.M.S.)

On April 6th, 2012, a patient was diagnosed
with a 6 mm corneal abscess in the right eye.
Initial therapy included topical gatifloxacin, fol-
lowed by penetrating keratoplasty on June 6th,
2012. Postoperatively, VA improved to 6/10.
In July, recurrence with Tyndall, fibrin, and
hypopyon was observed despite fortified anti-
biotics and repeated anterior chamber lavages.
On August 25th, 2012, a suprascleral silicone
tube was placed in the conjunctival pocket, with
the exit covered by a scleral patch. Additional
antifungal therapy (itraconazole, amphotericin)
was introduced. Later procedures included lens
aspiration and synechiae lysis with vitrectomy.
By late 2014, VA had stabilized at 20/25 with
correction, with a clear graft and no evidence
of infection, and the tube remained in good
position.

(ase 6 (H.C)

A contact lens user was referred on March
15th, 2019, for a corneal abscess in the left eye.
Initial VA was 4/10 OD and 7/10 OS with cor-
rection. Examination showed a 2x2 mm deep
corneal abscess with stromal edema and AC
cells. Cultures revealed unclassified fungi, and
natamycin was started. Despite initial healing,
recurrence occurred in April with a new abscess
(5x5 mm) involving the visual axis. Multiple
antifungal regimens and lavages were attempted.
On June 3st, 2019, penetrating keratoplasty was
performed, followed by repeated episodes of
graft infection and inflammation. On July 16th,
2019, a suprascleral silicone tube was placed
with conjunctival flap. Subsequent treatments
included retransplantation and systemic anti-
fungals. Over the following year, graft stability
improved gradually. By 2021, the patient had a
clear graft, pseudophakia after cataract surgery,
and corrected VA of 4/10 OS, with no signs of
infection.

Discussion

Endophthalmitis remains one of the most chal-
lenging infectious conditions to manage in oph-
thalmology. Its complexity depends on multiple
factors, including the clinical characteristics of
the affected eye, patient adherence to treatment,
and the virulence of the pathogen'?. A severe
complication is the potential spread of infection
to the central nervous system, leading to menin-
goencephalitis through the anatomical continuity
of the optic nerve with the intracranial cavity'. In
certain cases, early evisceration may be required
to prevent this life-threatening outcome'.

In general medicine, drainage is a well-estab-
lished strategy for the management of abscesses,
as it promotes resolution by removing infec-
tious material that cannot be adequately pene-
trated by antimicrobial therapy’”. Similarly, cur-
rent treatments for corneal abscesses associated
with endophthalmitis include intensive topical
broad-spectrum antibiotics, systemic agents
(though with limited intraocular penetration),
anterior chamber lavage, vitrectomy, conjunctival
flaps, and corneal transplantation'*'>. However,
these approaches may not always suffice in refrac-
tory cases.

The technique described in this study involves
implanting a silicone tube to drain the anterior
chamber, directing the aqueous humor into the
suprascleral space. In this location, the fluid may
come into contact with inflammatory cells from
conjunctival vasculature, potentially enhancing
immune clearance. To avoid conjunctival ero-
sion from direct tube exposure, the device must
be covered with a scleral or corneoscleral patch,
subsequently overlaid by conjunctiva to ensure
protection and functionality.

In our series, 5 of 6 patients achieved infection
control using this procedure, suggesting that this
approach can be performed safely as an adjunc-
tive measure. Nonetheless, endophthalmitis can
remain refractory due to multiple factors, and
therefore complete resolution cannot be expected
in all cases.
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This study has several limitations. First, it was
retrospective in design and included a small num-
ber of cases, which restricts the generalizability of
the findings. Second, the heterogeneity of clinical
presentations and prior treatments makes it diffi-
cult to establish standardized criteria for patient
selection. However, this same diversity may also
be considered a strength, as the procedure proved
effective in most cases despite differences in eti-
ology, previous interventions, and clinical course.

To our knowledge, there are no previous
reports describing the use of a silicone tube device
for anterior chamber drainage as an adjunctive
treatment for refractory endophthalmitis. This
makes the present series one of the first contri-
butions in the field. Moreover, the detailed case-
by-case analysis with systematic follow-up pro-
vides valuable insights into the potential utility
and safety of this novel approach.

Conclusion

Anterior chamber drainage using a silicone
tube device achieved infection control in 83%
of cases in this series, demonstrating its poten-
tial as a safe and effective adjunctive strategy for
the management of refractory endophthalmitis.
This technique should not be seen as a replace-
ment for established treatments, but rather as a
complementary therapeutic tool within the cur-
rent armamentarium against endophthalmitis.
By offering an additional option in extreme sce-
narios, it may help preserve the globe and reduce
the need for more radical interventions such as
evisceration. Future prospective and multicenter
studies with larger cohorts are warranted to val-
idate these findings and to better define its role
in clinical practice.
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