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Abstract

Agrobacterium radiobacter is a Gram-negative bacillus and a rare cause of endophthalmitis.
An 85-year-male presented with late-onset endophthalmitis associated with exposure of an
inferonasal Baerveldt tube. The patient was initially treated with anterior chamber paracentesis
and intravitreal antibiotics. Aqueous humor culture revealed A. radiobacter resistant to cefazo-
lin, ceftazidime, amikacin, tobramycin, and trimethoprim-sulfamethoxazole. Subsequently, the
patient underwent explantation of the glaucoma drainage implant (GDI). After initial improve-
ment, the patient had clinical worsening and was diagnosed with recurrence. Subsequent treat-
ment involved explantation of the second GDI in addition to pars plana vitrectomy with silicone
oil infusion, intraocular lens removal, and administration of intravitreal antibiotics. Visual acuity
improved but remained at count fingers at 2 weeks. This is the first reported patient with
A. radiobacter endophthalmitis associated with an exposed GDI. This report illustrates the re-
sistant nature of this organism in addition to the efficacy of silicone oil administration and in-
traocular prosthesis explantation.
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Introduction

Endophthalmitis is a rare but devastating complication of glaucoma drainage implant
(GDI) surgery and can have a delayed onset [1]. Tube exposure is a major risk factor for devel-
opment of endophthalmitis after GDI surgery [1]. Most cases of endophthalmitis after GDI
surgery are caused by coagulase-negative Staphylococci, Haemophilus influenzae, and Strep-
tococcus species [2-4].

Agrobacterium (Rhizobium) radiobacter is a Gram-negative bacillus commonly found
in soil [5]. Endophthalmitis due to A. radiobacter is rare but has been reported after
cataract surgery and intravitreal injection [6, 7]. In this report, we describe a pseudo-
phakic patient with A. radiobacter endophthalmitis secondary to an exposed Baerveldt
tube and discuss the treatment which involved pars plana vitrectomy (PPV) and removal
of both implants.

Case Report/Case Presentation

An 85-year-old male with a history of chronic angle closure glaucoma presented to the
emergency department at the Bascom Palmer Eye Institute complaining of left eye pain and
decreased visual acuity for 4 days. The patient had a history of superotemporal and infero-
nasal Baerveldt tube insertion 8 years prior to presentation.

On the initial examination, visual acuity in the left eye was light perception, and intra-
ocular pressure (IOP) was 16 mm Hg. Visual acuity and IOP in the right eye were 20/50
and 20 mm Hg, respectively. Examination of the left eye revealed 1+ conjunctival injection
and exposure of the inferonasal Baerveldt tube. The anterior chamber (AC) was deep with
4+ cell and a 2-mm hypopyon. A posterior chamber intraocular lens (IOL) was in place,
and there was 360° of posterior synechiae with poor pupillary dilation.

B-scan ultrasound demonstrated evidence of vitritis and posterior vitreous detachment.
The patient was treated initially with AC paracentesis and injection of intravitreal vancomycin
1 mg and ceftazidime 2.25 mg. He was started on moxifloxacin 0.5% drops every 2 h. The
following day, he underwent AC washout with explantation of the exposed inferonasal Baerveldt
tube. The episcleral plate and an undiluted sample from the AC were collected and cultured on
chocolate agar at that time. Vancomycin 1 mg and ceftazidime 2.25 mg were again administered
both intravitreally and subconjunctivally.

On postoperative day 5, visual acuity improved to count fingers at 1 foot. Initial Gram
stain of the episcleral plate and aqueous humor revealed Gram-negative bacilli, which
were later identified as A. radiobacter. Susceptibility results demonstrated resistance
to cefazolin, ceftazidime, amikacin, tobramycin, and trimethoprim-sulfamethoxazole.
The Gram stain of the vitreous specimen demonstrated moderate leukocytes but no
organisms.

On postoperative week 2, the patient returned with worsening pain and decreased
vision to hand motion. Examination demonstrated a new hypopyon, fibrin in the AC, and
an external plaque surrounding the superotemporal tube, which was unaffected on initial
exam (Fig. 1). The patient subsequently underwent explantation of the second GDI in
addition to PPV with silicone oil infusion, IOL removal, and administration of a half-dose
(0.2 mg) of intravitreal gentamicin. Gram strain of the explanted GDI again demonstrated
Gram-negative bacilli (Fig. 2). Visual acuity remained stable for 2 weeks at 3/200 using
aphakic correction. The patient was subsequently lost to follow-up and ultimately passed
away.
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Fig. 1. Intraoperative photograph demonstrating the presence
of anew hypopyon with fibrin in the anterior chamber and a
plaque surrounding the superotemporal Baerveldt tube.

Fig. 2. Gram-negative bacilli were present in a portion of the
Baerveldt tube fragment (Gram stain; original magnification,
x600).

Discussion

A. radiobacter is a soil-dwelling organism that rarely causes endophthalmitis and has not
been previously reported in association with GDI surgery [5]. Endophthalmitis secondary to
A. radiobacter presents similarly to other causes of endophthalmitis, with decreased visual
acuity, pain, and hypopyon as common symptoms [6-13]. The organism can be isolated after
2-3 days on MacConkey agar or blood-enriched media and is frequently resistant to empiric
intravitreal antibiotics such as vancomycin, ceftazidime, and amikacin, possibly due to its
coexistence with antibiotic-producing organisms in soil [5, 9, 14-16]. Most cases of A. radio-
bacter endophthalmitis have occurred after cataract surgery (Table 1) [6, 8-10], which some
have attributed to its propensity to adhere to and form biofilms on silicone substances such
as IOL implants [9, 17].

The incidence of acute-onset endophthalmitis after GDI surgery is low, occurring in
0.00074-6.4% of patients [4, 18]. The most significant risk factor for developing GDI-associated
endophthalmitis is tube exposure, with infection occurring in about 16% of exposed implants
[1, 19, 20]. Inferiorly located implants are associated with the greatest risk of exposure,
as was the case in our patient, possibly due to increased mechanical disruption from the lower
eyelid and increased tear lake exposure [19]. Exposed inferior implants are also more likely
to progress to endophthalmitis, as the inferior tube may serve as a better conduit for bacteria-
rich tear film to pass into the eye [3, 19]. Outcomes of endophthalmitis associated with
GDIs are generally poor secondary to pre-existing glaucomatous damage and fluctuating IOP
[1-3].

Treatment of GDI-associated endophthalmitis is similar to other causes of endophthal-
mitis and involves administration of intravitreal antibiotics with or without PPV, although
recommendations regarding explantation of the GDI are controversial [21, 22]. While there
have beenreports of successful treatment withoutremoval of the IOL [23, 24], many recommend
IOL and capsular bag removal to eradicate the source of infection [1, 3]. This patient presented
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Table 1. Reported cases of endophthalmitis caused by Agrobacterium radiobacter

Authors Age/gender Setting BCVA at last follow-up
Miller et al. [8] 70/M Cataract surgery Not reported
Namdari et al. [9] 62/M Cataract surgery Not reported
Pierre-Filho et al. [10] 57/M Cataract surgery Hand motions
Pierre-Filho et al. [10] 49/F Cataract surgery Counting fingers
Joshietal. [11] 78/F Intravitreal ranibizumab 20/100
Moreau-Gaudry et al. [6] 81/F Cataract surgery 20/25
Moreau-Gaudry et al. [6] 75/M Cataract surgery 20/125
Moreau-Gaudry et al. [6] 84/F Cataract surgery 20/32
Al-Abdullah et al. [12] 29/M Phakic IOL implantation 20/50
Rohowetz et al. [7] 79/M Intravitreal aflibercept 20/80

Parlak et al. [13] 47-89/M, F Intravitreal ranibizumab Not reported
Current 85/M GDI Counting fingers

BCVA, best-corrected visual acuity; GDI, glaucoma drainage implant; IOL, intraocular lens.

with frank endophthalmitis with a significant decrease in visual acuity and signs of bacterial
seeding of the inferonasal GDI, leading to the decision to remove the exposed implant. Given
the recurrence of infection, it is plausible that the bacteria had seeded the superotemporal
GDI and formed a biofilm. As a result of the outcome in this case, with need for a subsequent
surgery to explant the IOL and remaining GDI, it may be advised to remove all intraocular
prostheses in cases of A. radiobacter endophthalmitis.

In addition to the removal of infectious sources and the administration of intravitreal
antibiotics, the use of silicone oil may be indicated in the treatment of severe endophthalmitis
or endophthalmitis with concurrent retinal detachment, as silicone oil has demonstrated
antimicrobial activity against a wide variety of microorganisms, including those of multidrug
resistance [25, 26]. The antimicrobial effect of silicone oil has been attributed to the bacteri-
cidal and fungistatic properties of its individual components in addition to the oil’s ability to
act as a physical barrier, preventing the spread and proliferation of microorganisms [26, 27].
When used with silicone oil, the dose of intravitreal antibiotics should be reduced to one-quarter
to one-half of the standard dose, as traditional concentrations have been demonstrated to
cause retinal toxicity [28]. This toxic effect may be explained by a reduction in preretinal
space due to the presence of the oil bubble and a corresponding increase in drug elimination
time [28].

A notable limitation to the current report is the abbreviated follow-up period. While this
patient’s visual acuity remained stable at 2 weeks, more prolonged observation would have
yielded valuable information regarding the patient’s long-term outcome. Indeed, future
investigation should seek to evaluate the extended efficacy of various managementapproaches
in the treatment of patients with similar presentations.

Conclusion
This is the first report of GDI-associated endophthalmitis due to A. radiobacter. This case
highlights the polymicrobial resistance of this organism in addition to its propensity to seed

intraocular prostheses. In this patient, removal of intraocular implants, vitrectomy with silicone
oil, and repeated intravitreal antibiotics were used to resolve this complex infection.
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