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evisceration.

Purpose: To present two cases of neonatal endophthalmitis with poor prognosis that were managed with primary

Observations: Case 1 is a 27-weeks’ gestation neonate who developed Pseudomonas aeruginosa endophthalmitis
complicated by globe rupture. Case 2 describes a 34-weeks’ gestation neonate with Serratia marcescens

endophthalmitis. Both patients had poor prognosis and thus underwent primary evisceration with good long-
term cosmetic outcomes at 15 years and 17 months, respectively.

Conclusions and Importance: Primary evisceration should be considered in neonates with endophthalmitis with a
poor prognosis and can result in good long-term cosmesis.

1. Introduction

Neonatal endogenous endophthalmitis is one of the feared compli-
cations of neonatal sepsis that can result in loss of vision and the eye.'
This results from the hematogenous spread of microorganisms across the
blood-ocular barrier which infect the vitreous or aqueous humor of the
eye.” Despite advances in neonatal care and antimicrobial therapy,
systemic infections remain common among premature infants. Nearly
one-third of extremely premature infants, defined as birth before 28
weeks of pregnancy, develop sepsis®* with associated high mortality
and high risk of long-term complications, including blindness from
neonatal endophthalmitis.” A premature infant suffering from bacter-
emia, perinatal infections, or respiratory disorders is twice as likely to
get endophthalmitis.® In one series examining 4323 infants in the
neonatal intensive care unit over five years, among the six patients that
developed endophthalmitis all had constitutional signs of infection.”

Treatment of endogenous endophthalmitis in the neonate includes,
as with adults, control of the systemic infection by intravenous antimi-
crobials with adjuvant intravitreal injections and pars plana vitrectomy
in select patients. However, despite maximal therapy, long term visual
outcomes are typically poor with worse outcomes associated with more
virulent organisms.” In such cases, primary evisceration can be utilized

both as a definitive therapy to control the infection locally and to pre-
serve a good cosmetic outcome.

Herein, we report two cases of neonatal endophthalmitis associated
with virulent causative organisms managed with primary evisceration
with good cosmesis.

2. Findings
2.1. Case 1

The ophthalmology service was consulted to evaluate a 27-weeks’
gestation neonate born to a 23-year-old female via emergent Caesarean
section for premature rupture of membranes. The patient’s complicated
perinatal course was marked by the development of intraventricular
hemorrhages, hydrocephalus, respiratory distress, intussusception, and
sepsis. Blood cultures were positive for Pseudomonas aeruginosa and
Candida albicans. The patient was started on intravenous vancomycin,
gentamicin, ceftazidime, imipenem, and amphotericin B.

On the 35th day of life the patient was transferred to our care due to
concern for endogenous endophthalmitis. Ophthalmic examination of
the right eye was notable for diffuse injection, a corneal epithelial defect
with a large infiltrate, a shallow anterior chamber with a mixed
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Fig. 1. B-scan ultrasound of the right eye demonstrating dense infiltrates in the
vitreous, choroid, and retina without evidence of shadowing.
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hypopyon and hyphema, and no view to the iris or posterior pole. Ul-
trasound of the eye (Fig. 1) identified dense infiltrates in the vitreous,
choroid, and retina without evidence of shadowing to indicate calcifi-
cation. Examination of the left eye disclosed no evidence of infection.

A corneal scrape of the right eye was sent for culture. An intravitreal
paracentesis was performed but minimal fluid was aspirated. Vanco-
mycin (1mg/0.1ml) and amikacin (0.2g/0.05ml) were injected into the
vitreous cavity. Subsequently, the eye developed a marked rise in
intraocular pressure, so an intravitreal ceftazidime injection was de-
ferred. Subconjunctival depots of vancomycin and ceftazidime were
placed.

The corneal culture later grew Pseudomonas aeruginosa resistant to
cefazolin. No organisms were identified in the vitreous sample. Four
days later, the cornea had perforated with expulsion of intraocular
material. Once the patient was deemed medically stable, the right eye
was eviscerated at the bedside and a 16mm acrylic implant placed
(Fig. 2). The patient remained admitted to the neonatal intensive care
unit for 16 weeks, during which the left eye was treated with laser for
Stage 2 retinopathy of prematurity in Zone II (Fig. 3).

The patient underwent acrylic implant exchange at 24 months and
again at 9 years of age with placement of a larger 20mm scleral-wrapped
MEDPOR porous polyethylene implant (Stryker Corporation, Kalama-
zoo, Michigan). At the most recent follow up, 15 years later, examina-
tion showed a well-formed post-surgical socket and a visual acuity of
20/40 in the seeing eye (Fig. 4).

Fig. 2. A-D: Gram stain of the evisceration specimen from the right eye demonstrated gram negative rods (box in A, enlarged in B). The retina demonstrated necrosis
with inflammatory infiltrate (C). The vitreous also demonstrated inflammatory cell infiltrate (D).
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Fig. 3. A-C: Fundus photos taken at baseline of the left eye (A: macula and B: temporal retina) demonstrate stage 2 retinopathy of prematurity with a temporal
ridge in zone II (arrow in B). C: Fundus photography of the left eye taken 15 years later after laser treatment demonstrates regression of the retinopathy of pre-
maturity including resolution of the temporal ridge and vascularization of the peripheral retina.

Fig. 4. A,B: External photograph of the right eye showing a well formed post-
surgical socket 15 years after evisceration with implant removed (A) and with
ocular prosthesis placed (B).

2.2. Case 2

The second patient was a male born at 34-weeks’ gestation to a
healthy mother via Caesarean section for preeclampsia and premature
rupture of membranes. The mother was not tested for Group B strepto-
coccus prior to delivery but received five doses of ampicillin intra-
partum. Blood cultures obtained at birth were negative for organisms.
However, on day 4 of life, the patient developed episodes of fever and

apnea and was promptly started on ampicillin and gentamicin. Two days
later, the left eye was noted to be diffusely chemotic with corneal
clouding. Cefepime was added to the patient’s regimen and the patient
was transferred to our institution for management of presumed endog-
enous endophthalmitis.

Blood cultures obtained at the onset of symptoms were positive for
Serratia marcescens sensitive to cefepime and gentamicin. Ophthalmic
examination on day 7 of life revealed periorbital edema surrounding the
left eye, diffuse chemosis, hyperemia, and a dense yellow hypopyon
filling the anterior chamber (Fig. 5A). Ultrasound revealed a dense vit-
reous opacity without posterior shadowing (Fig. 5B). Examination of
right eye revealed no evidence of infection or retinopathy of prematurity
(Fig. 6).

Given the poor prognosis, the patient underwent primary eviscera-
tion in the operating room on day 13 of life with placement of a 14mm
silicone implant. All cultures of blood, urine, cerebrospinal fluid, and
conjunctival secretions subsequent to the initiation of antimicrobial
therapy revealed no growth. At 17months follow-up, the patient main-
tained good symmetry and brow and cheek projection (Fig. 7). There
was no evidence of infection. A prosthesis refitting was planned to
promote continue growth of the orbit.

3. Discussion

Neonatal endogenous endophthalmitis is a debilitating complication
of neonatal sepsis that frequently results in blindness. A large series from
India found that vision was only salvageable in eyes where the pre-
senting sign was focal retinitis, which was noted during routine ROP
screening.! All cases that had visible involvement of the cornea and
inflammation of adnexal tissues resulted in blindness. The outcome in
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Fig. 5. A,B: External photograph of the left eye (A) of Case 2 on day 7 of life demonstrates periorbital edema, diffuse chemosis, hyperemia, and a dense yellow
hypopyon filling the anterior chamber. B-scan ultrasound (B) reveals a dense vitreous opacity without shadowing. (For interpretation of the references to colour in

this figure legend, the reader is referred to the Web version of this article.)

Fig. 6. Fundus photography of the right eye demonstrates a normal fundus
without retinopathy of prematurity or infection.

neonatal endophthalmitis is heavily influenced by the virulence of the
infectious organism.

Pseudomonas aeruginosa, the causative organism in Case 1, has been
implicated in 80% of invasive bacterial eye infections in neonates,
including penetrating keratitis and endophthalmitis,>’ and has a
particularly poor prognosis. Endophthalmitis due to Pseudomonas is
typically fulminant and usually results in blindness.” In a series of 17
eyes from 16 neonates with endophthalmitis, all 7 surviving infants who
were infected by Pseudomonas became blind in the affected eye.®

Endophthalmitis due to Serratia marcescens, the causative organism
in Case 2, is less commonly encountered than Pseudomonas aeruginosa
but is similarly associated with poor outcomes. The first case of Serratia
marcescens endophthalmitis in a neonate was described by De Courten in
1988 and resulted in loss of the eye.'? Latorre described a second case of
Serratia marcescens endophthalmitis in an infant born at 29-weeks
gestation.'! This patient developed sepsis on day 11 of life and was
noted to have corneal clouding of her right eye on day 20. This patient
was treated with systemic and topical ciprofloxacin and similarly un-
derwent enucleation. Lastly, Al Hazzaa and colleagues reported a case of
Serratia marcescens endophthalmitis in a full-term infant who in addition
to systemic antibiotics underwent intravitreal paracentesis and injection
of gentamicin and cefazolin with clearance of the infection.'? Never-
theless, three months later, the eye became phthisical.

Given the likely result of blindness and phthisis with particularly
virulent causative organisms in neonatal endophthalmitis, primary

Fig. 7. A-C: Intraoperative photo at baseline demonstrates central corneal
infiltration with surrounding corneal clouding of the left eye with suppuration
(A). Follow up at 10 months (B) and 17 months (C) after evisceration of the left
eye demonstrated good symmetry and brow and cheek projection.

evisceration should be considered and can result in good cosmetic out-
comes. While pars plana vitrectomy can lead to successful outcomes in
endophthalmitis in adults and older children, vitrectomy is much more
difficult in neonates whose anatomy is comprised of smaller ocular
structures.'® For this reason as well as the advanced presentation of our
cases and the virulence of the causative organisms, vitrectomy was not
performed.'® Primary evisceration or enucleation are nevertheless not
frequently performed likely due to concerns over challenges in the
management of the pediatric anophthalmic socket. However, the pre-
sent cases demonstrate that excellent cosmetic outcomes can be ach-
ieved with appropriate follow-up care, including resizing of ocular
implants.

Long-term follow up of the patient presented in Case 1 demonstrates
that adequate growth of the orbital socket can be sustained well into
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young adulthood. While the patient did undergo two implant exchanges
to maximize the final cosmetic outcome, prior studies suggest that
leaving in the original 16mm implant would not have significantly
affected orbital growth had the patient been deemed a poor surgical
candidate or elected to avoid further surgery.'* Despite his young age,
the patient adjusted well to the use of an ocular prosthesis. Infrequent
episodes of papillary conjunctivitis were managed with topical anti-
biotic and steroids, as well as polishing of the prosthesis by an ocularist.

If the patient had not undergone evisceration, he likely would have
developed phthisis bulbi given the severity of his infection. Phthisical
eyes, particularly in children, may require therapeutic interventions to
manage corneal sensitivity, enophthalmos, and orbital fat atrophy.'®
While phthisical eyes can sometimes be managed cosmetically using
cosmetic lenses, scleral shells, and other rehabilitative treatments, the
success of these interventions depends on the integrity of the underlying
ocular tissue.'® Particularly in children, enophthalmos and fat atrophy
related to phthisis can lead to asymmetry between eyes. Therefore, even
if these patients had responded to treatment, the resultant phthisis
would likely have led to a poor cosmetic outcome given the virulence of
the organisms and disease course.

Complications of eviscerations include implant migration, exposure,
infection, proptosis, enophthalmos, superior sulcus deformity, socket
contraction, ptosis and ectropion. However, these complications can be
mitigated with appropriate sizing and technique.'® Typical sizes for
pediatric implants range from 16 to 20 mm in diameter. Implants be-
tween 15 and 19 mm stimulate sufficient bony growth of the orbit to the
extent that differences between the operated and fellow eye are difficult
to appreciate on external exam.'® Sizing implants too small is more
problematic than sizing too large and can lead to poor development of
the orbit. Consequently, we recommend sizing implants as large as
possible. A study measuring ocular volume by A-scan ultrasound in in-
fants found that at 5 months age the globe occupies a volume of 4.3 ml,
which can accommodate implants of up to 18 mm.'®

4. Conclusions

Primary evisceration should be considered as a treatment option in
neonatal endophthalmitis in the setting of virulent organisms and poor
prognosis. Evisceration can achieve control of the infection while also
maintaining good cosmesis. Consistent follow-up care is critical to
avoiding complications and ensuring a good cosmetic outcome.

Patient consent

Consent for treatment and for the use of clinical photos in educa-
tional material is obtained from all patients treated at our institution.
Consent to publish the case report was not obtained, but the present
report does not contain any personal information that could lead to the
identification of the patient. All photos have been cropped to prevent
identification of the patients and do not contain unique patient identi-
fying features.
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