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Summary
A 3-year-old monocular boy with a history of congenital glaucoma and aqueous shunt implantation presen-
ted with periorbital swelling, erythema, and purulent discharge in his seeing right eye. Examination
revealed an extensive hypopyon. Computed tomography (CT) showed right-sided proptosis, and a dis-
placed aqueous shunt device deep in the orbit. Significant purulent fluid was encountered when the device
was removed; vitreous and orbital cultures revealed Streptococcus pneumoniae. The patient received intra-
vitreal, topical, intravenous, and oral antibiotics as well as intraocular tissue plasminogen activator and top-
ical steroid. Orbital and intraocular inflammation decreased significantly but he developed a cataract, fur-
ther complicated by a retinal detachment.

 
Case Report
A 3-year-old monocular boy with a history of congenital
glaucoma presented to the ophthalmology clinic at the
Royal Alexandra Hospital in May 2011 with purulent
discharge from his seeing right eye associated with peri-
orbital swelling and erythema. The patient had a routine
examination by his pediatric ophthalmologist 2 days
prior. At the time, red reflex and retinoscopy streak in
his right eye was noted to be clear, but the examination
was lengthy and difficult and attempts at a slit-lamp
examination were unsuccessful. He presented to the
emergency room the next day complaining of severe
pain behind the right eye with no obvious eyelid swel-
ling. Examination was limited since he was unwilling to
open the eye, and he was referred to the ophthalmology
clinic the next day. The parents denied a history of the
patient rubbing his eye.

The family was of Turkish descent, and the patient’s
paternal and maternal grandfathers were distant rela-
tives. The patient’s older sister had also been diagnosed
with congenital glaucoma and had received extensive
treatment. Genetic testing found the patient to be autoso-
mal recessive for the Cyp1B1 gene, which has been

mapped to the 2p21 region and linked with primary con-
genital glaucoma.1

The patient had an extensive ophthalmic history, having
been diagnosed with congenital glaucoma at birth and
having undergone multiple bilateral trabeculectomies
since 4 weeks of life. His left eye suffered from unre-
solved corneal haze since birth and was assumed to have
no visual potential. Aggressive treatment in order to pre-
serve vision in his right eye included a goniotomy in
December 2008, the insertion of an Ahmed valve aque-
ous shunt (FP7, New World Medical Inc, Rancho Cuca-
monga, CA) in September 2010, and, most recently, a
trimming of the tube (which was touching the cornea)
via two corneal incisions in December 2010. The tube
was last noted to be in normal position in the anterior
chamber during a follow-up visit at the end of February
2011, 11 weeks before presenting to our clinic.

Blood cultures were drawn and an examination under
anesthesia was performed with a vitreal tap and intravi-
treal injection of vancomycin, ceftazidime, and dexame-
thasone as well as injection of gentamicin subconjuncti-
vally. The upper lid was found to be swollen and tense
with an intact but chemotic and hyperemic conjunctiva
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superotemporally. The cornea was diffusely hazy and a
hypopyon was present, clouding the entire anterior
chamber. Two corneal 10-0 nylon sutures were
removed, and the corneal incisions were intact; no leak
was evident via the cornea or conjunctiva. There was no
view of the lens or fundus. B-scan ultrasonography
showed some vitreous debris with a flat retina (Figure
1A). An attempt was made to find the Ahmed valve via
an anterior surgical approach using a large superotempo-
ral peritomy, but neither the tube/reservoir complex nor
the scleral patch graft could be located. Cultures were
sent from the conjunctival discharge, the vitreous tap,
and the sutures.

Subsequently, the patient was admitted and treated with
empiric intravenous vancomycin and ceftazidime as well
as topical gatifloxacin. A computed tomography (CT)
scan of the orbits done the same day showed right-sided
proptosis with the valve located superiorly and very pos-
teriorly and ill-defined inflammatory changes in the
extraconal fat (Figure 1B). No sinus opacification was
noted. The following day the patient returned to the
operating room, and the aqueous tube shunt was found
deep in the orbit via a superotemporal peritomy with the
assistance of an orbital surgeon. It was surrounded by
dense fibrous adhesions, which were incised and fol-
lowed back to find and remove the implant. Several
pockets of purulent material were encountered during
the dissection, and the valve mechanism also contained
pus (Figures 2A–C). Tissue plasminogen activator
(TPA) was injected intravitreally (25 mcg) as well as in
the anterior chamber (25 mcg) to break up fibrin.

Blood cultures were negative, and the first vitreal cul-
tures grew Streptococcus pneumoniae serotype 19A
with intermediate resistance to penicillin and sensitive to
moxifloxacin (MIC by E-test: 0.12 mg/L), levofloxacin
(MIC: 0.50 mg/L), and linezolid (MIC: 1.0 mg/L). Cul-
tures from the orbit at the time of the valve removal
grew the same organism. The sutures, as well as con-
junctival cultures did not grow any organisms. The
patient received vancomycin for 1 week, followed by 3
weeks of oral levofloxacin and frequent topical gatiflox-
acin, atropine, and prednisolone acetate. Two weeks
after the device removal, a repeat injection of TPA was
given in the anterior chamber (25 mcg). An examination
under anesthesia was repeated approximately 2 and 4
weeks later, showing marked improvement in the
inflammation and clearing of the cornea (Figure 3A),
although a dense cataract and partial vitreous detach-
ment had developed. The cataract was removed with
some difficulty given the residual corneal haze, and the
patient subsequently developed a retinal detachment that

required two vitreoretinal surgeries to successfully
repair. Unfortunately, given the severity of the infection
and the retinal complications that ensued following cata-
ract removal, the patient’s visual function has remained
poor. Recent examination did positively reveal, how-
ever, that he is able to perceive colors and locate 3 mm
candy beads at a distance of 8 inches (20 cm).

Discussion
Cases of concurrent orbital cellulitis and endophthalmi-
tis in adults have been reported in the literature.2–6 In

FIG 1.  A, Initial B-scan ultrasound showing vitreous debris sec-
ondary to early endophthalmitis. B–C, CT scan showing right
sided proptosis, inflammation of extraconal fat as well as Ahmed
valve implant located superiorly in orbit (arrows).
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children, there have been cases of endophthalmitis and
orbital cellulitis independently following placement of
aqueous shunt devices.7–10 This case is unique involv-
ing concurrent orbital cellulitis and endophthalmitis in
association with an aqueous shunt device in a child who
was monocular and had congenital glaucoma.

The child had been examined 2 days prior by a pediatric
ophthalmologist and no evidence of infection was
present. There are several possible pathways for the
development of this rapidly progressive infection. First,
organisms could have gained entry into the eye via the
ocular surface, leading to endophthalmitis followed by
orbital cellulitis through discharge via the tube, inflam-
mation, and enzymatic degradation resulting in disloca-
tion of the device. This is the most likely possibility,

FIG 2.  A, Supertemporal dissection exposing Ahmed valve tube
buried deep in the orbit and diffusely cloudy cornea. B, Removal
of the Ahmed valve device showing associated purulent discharge.
C, Purulent discharge evident in the removed device.
 

although corneal wounds were sealed, suture cultures
were negative, and there was no obvious erosion anteri-
orly over the tube or valve site.

Second, orbital cellulitis caused by sinusitis could have
led to endophthalmitis, although this is unlikely since
the CT scan demonstrated no infection in the ethmoid
sinus and only minimal thickening in the maxillary
sinus. Third, an initial displacement in the valve via an
unknown minor trauma may have also caused hypotony
of the eye with inspissation of secretions, precipitating
the infection. The last possibility, endogenous spread of
the infection, is the least likely since the child had no
systemic signs of septicemia and his blood cultures were
negative.

There is limited data on the use of systemic antibiotics
in the treatment of endophthalmitis, with the main clini-
cal trial completed in the context of infections related to

FIG 3.  A, Examination under anesthesia 2 weeks following valve
removal and antimicrobial therapy showing significant improve-
ment in clearing of the cornea and anterior chamber. An opacity
within the pupil can be seen representing a cataract. B, B-scan
ultrasound 4 days after device removal showing relatively clear
vitreous cavity with collection located posteriorly behind globe
(arrow).
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cataract surgery in adults that have different microbial
pathogens (most frequently coagulase-negative staphy-
lococcus).11 Levofloxacin was chosen for this case
based on the availability of pediatric dosing recommen-
dations (not available for moxifloxacin), MIC results,
and evidence of good systemic and vitreous
penetration.12 Linezolid was not chosen since it has
been associated with optic neuropathy.13 Duration of
therapy was governed by the presence of orbital celluli-
tis and a collection posterior to the orbit seen on B-scan
ultrasonography 4 days after removal of the device (Fig-
ure 3B). Small case series of post-bleb endophthalmitis
with and without shunt devices seemed to suggest that
pneumococcus is more prevalent in children than in
adults.9,14,15 Of interest is the inclusion of the S. pneu-
moniae serotype 19A in the 13-valent pneumococcal
vaccine16; this patient received three doses of the 7-val-
ent conjugated pneumonococcal vaccine in infancy and
was due to receive the 13-valent vaccine, which was
incorporated in July 2010 in the provincial immuniza-
tion schedule, at his preschool vaccination in 2012.17

Following the patient’s course of intravenous vancomy-
cin and oral levofloxacin, the patient improved signifi-
cantly with respect to the orbital reaction as well as
decreased inflammation in the anterior chamber and
marked clearing of the corneal haze. The addition of
TPA soon after the diagnosis may have assisted in clear-
ing fibrin within the anterior chamber and vitreous cav-
ity.
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