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Abstract

Neuroretinitis is a condition typically characterized by unilateral optic neuropathy and is most commonly a sequelae of cat
scratch disease (CSD) due to infection with Bartonella henselae. Ophthalmologic examination will reveal a swollen optic nerve
and may eventually reveal a canonical macular star; optical coherence tomography (OCT) will reveal flattening of the fovea, a
thickened neurosensory retina, and subretinal fluid accumulation. Although CSD rarely presents with isolated neuorretinitis,
it should be considered in patients presenting with unilateral visual changes. The differential diagnosis for neuroretinitis
includes optic neuritis, inflammatory optic neuropathies (sarcoid, para-infectious, autoimmune), compressive, toxic, and
more. We describe a pediatric patient presenting with visual changes that were initially concerning for optic neuritis and the
diagnostic workup that ultimately led to a diagnosis of CSD neuroretinitis.
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Case Report

A 13-year-old girl with a past medical history of postural
orthostatic tachycardia syndrome presented with a 3-day his-
tory of worsening central vision in the right eye accompanied
by decreased color vision and pain with extraocular move-
ments. Neurologic examination revealed normal mental
status, sensorimotor function, coordination, and reflexes.
Cranial nerve examination redemonstrated pain with extra-
ocular movements and a subtle right relative afferent pupil-
lary defect (RAPD). Other cranial nerve tests were normal.
Visual field testing revealed a cecocentral scotoma of the
right eye. Corrected visual acuity was 20/250 on the right
and 20/20 on the left. Upon ophthalmologic examination, the
patient confirmed loss of color vision in the right eye.

Clinical suspicion was initially high for optic neuritis. An
orbital magnetic resonance imaging (MRI) with and without
contrast was obtained and was negative, albeit limited due to
artifact from the patient’s braces. Axial fluid-attenuated inver- Figure I. Axial MRI FLAIR imaging.
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Figure 2. Right parasagittal (left) and axial (right) T1 MRI imaging showing no visible intracranial or ocular pathology.

Abbreviation: MRI, magnetic resonance imaging.

Figure 3. Fundoscopy demonstrating a macular star and
edematous optic nerve.

meningitis polymerase chain reaction (PCR) testing of the
CSF was negative for all tested pathogens, though Bartonella
was not included in this panel. Oligoclonal band testing was
not immediately available, but ultimately revealed no unique
bands, constituting a negative result. The patient was evalu-
ated by neurology, who had a low suspicion for optic neuritis
due to negative MRI. The patient was subsequently evaluated
by neuro-ophthalmology.

Ophthalmologic evaluation revealed swelling of the right
optic nerve, elevation of the macula, and early macular star

Figure 4. OCT of the macula demonstrating intraretinal edema,
and subretinal fluid (serous retinal detachment).
Abbreviation: OCT, optical coherence tomography.

(Figure 3). Optical coherence tomography (OCT) showed
right intraretinal edema with serous retinal detachment
(Figure 4). This was consistent with neuroretinitis.
Furthermore, patient history was obtained and was remark-
able for a cat bite 2 months prior raising concern for cat
scratch disease (CSD). The patient was started on an empiric
regimen of doxycycline, rifampin, and oral steroids. Before
discharge with scheduled follow-up, an extensive serologic
workup was initiated. Toxoplasma PCR, Lyme PCR, HIV, T
Pallidum antibody testing were negative. IgG and IgM titers
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were negative for both Bartonella henselae and quintana,
with titers below 1:320. A simultaneous autoimmune workup
was performed. Angiotensin converting enzyme, anticardio-
lipin (IgG, IgM, and IgA), anti-nuclear antibody, and anti-
neutrophil cytoplasmic antibody studies were obtained; all
studies were unremarkable. The patient was tentatively diag-
nosed with serology negative CSD neuroretinitis.

Repeat Bartonella testing was obtained due to the patient’s
clinical history, and ultimately returned with Bartonella
henselae 1gG levels of 1:640, which constitutes a positive
test, consistent with CSD neuorretinitis. At the 3-month
timepoint, the patient’s visual acuity had returned to 20/20
with normal visual fields and intraretinal edema had resolved.
Patient’s color vision is slowly recovering.

Discussion

Neuroretinitis is inflammation of the retina and optic disk
which can stem from a variety of bacterial, viral, fungal,
parasitic, and inflammatory etiologies. These include
Mycobacterium tuberculosis, Zika virus, Histoplasmosis,
Toxoplasmosis, and Vogt-Koyanagi-Harada syndrome.'!
However, most often it is caused by infection with Bartonella
henselae. Although CSD is the most common cause of neu-
roretinitis, neuroretinitis is a rare complication of CSD,
occurring in only 1% to 2% of patients.? Interestingly, this
patient presented with isolated neuroretinitis with pain on
extraocular movement (EOM) and did not display the typical
signs and symptoms of CSD, which include a cutaneous
lesion at the sight of inoculation and associated regional
lymphadenopathy proximal to the inoculation site.>*

Fundamentally, CSD neuroretinitis is an optic neuropa-
thy, and thus is associated with many of the classic symp-
toms seen in this broad category of pathologies including
central scotoma, dyschromatopsia, and RAPD. Notably,
neuroretinitis is not often associated with pain on EOM,
which typically helps to distinguish its presentation from
that of optic neuritis.> Fundoscopic findings consistent
with neuroretinitis include optic disk edema and lipid exu-
dation. Eventually, imaging will reveal a canonical “macu-
lar star” pattern which may be absent early in the disease
process.® OCT will reveal flattening of the fovea, a thick-
ened neurosensory retina, and subretinal fluid accumula-
tion.” MRI findings are not consistently described in the
pediatric literature.®

Diagnosis of Bartonella neuroretinitis is described by
Ksiaa et al® and includes clinical findings of young age and
history of contact with cat, signs and symptoms of typical
neuroretinitis (including positive fundoscopic and OCT find-
ings), systemic symptoms, and positive serology (most reli-
ably through Immunoglobulin G and Immunoglobulin M
detection.)

While neuroretinitis is typically a self-resolving condi-
tion, treatment should be considered for high-risk patients, or

in patients with risk of permanent vision loss.® The mainstay
of treatment includes antimicrobial therapy as well as corti-
costeroids. The antibiotic regimen of choice is typically dox-
ycycline in combination with rifampin.® Although the utility
of adjunctive steroids was once debated, current literature
supports their use. '

Conclusion

We believe that this case demonstrates the importance of
including Bartonella-associated neuroretinitis on the differ-
ential diagnosis in patients presenting with scotoma, color
vision changes, and an RAPD even in the absence of usual
signs and symptoms of CSD. CSD is definitively diagnosed
with serologic studies, although notably they may return
false negative. However, if clinical suspicion is high, treat-
ment with doxycycline, rifampin, and adjunctive corticoste-
roids should still be initiated.
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