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Macular findings

on optical coherence
tomography in
cat-scratch disease
neuroretinitis

Abstract

Purpose To describe the macular findings
on optical coherence tomography (OCT)

in patients with cat-scratch disease (CSD)
neuroretinitis.

Methods Medical records of all patients
diagnosed with CSD neuroretinitis at the

Tel Aviv Medical Center between April 2006
and May 2010 were retrospectively reviewed.
All patients underwent Stratus OCT macular
examination.

Results Eight eyes of seven patients with
confirmed CSD neuroretinitis, (mean age 33 +9.9
years, range 648 years) were included in the
study. All patients presented clinically with optic
nerve swelling and macular edema or macular
exudates. OCT demonstrated flattening of the
foveal contour, thickening of the neurosensory
retina, and accumulation of subretinal fluid (SRF)
in all studied eyes. Retinal exudates appeared as
multiple hyper-reflective foci in the outer
plexiform layer. The average central macular
thickness was 460 ym (range 170-906 um) and the
average maximal retinal thickness was 613 um
(range 387-1103 um), at presentation. The macula
appeared normal on repeated exams during
follow-up.

Conclusion Similar OCT findings were
demonstrated in patients with CSD
neuroretinitis. SRF was found in all eyes,
although was not visible on clinical
examination or fluorescein angiography.

OCT may be used as an adjunct imaging

tool in the diagnosis and follow-up of patients
with CSD neuroretinitis.
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Introduction

Cat-scratch disease (CSD) was first described
in three patients with chronic fever, regional
lymphadenopathy, and a follicular
conjunctivitis. The association between cats and
the disease was first made by Debr’e in 1931.!
Only in 1992 was Bartonella henselae (previously
known as Rochalimaea henselae) shown to be the
main causative agent.?

Parinaud’s oculoglandular syndrome is the
most common ocular finding of CSD primary
complex, appearing in 2-3% of the patients.>”

Disseminated CSD may involve the eye
and cause vision-threatening manifestations,
including neuroretinitis, optic neuritis, retinitis,
choroiditis, anterior uveitis, vitritis, branch
retinal arteriolar and venular occlusions,
vasculitis, and peripapillary angiomatosis.*>!

In 1970, Sweeney and Drance® were first to
find a connection between CSD and the
appearance of neuroretinitis. Since then,
numerous reports had been published on cases
of neuroretinitis in CSD and it is the most
common posterior segment complication of
CSD. In the last years, with the development of
specific and sensitive serologic investigations
for B. henselae infection, CSD was found to be
the most common infection associated with
neuroretinitis.”®> Neuroretinitis is characterized
by optic nerve swelling, which usually resolves
within 2-8 weeks, accompanied by stellate
macular exudates that become prominent over
the first 2 or 3 weeks. Additional manifestations
that may accompany neuroretinitis include
intra-retinal hemorrhages,' focal or multifocal
retinitis or choroiditis,”" retinal artery and vein
occlusions,'''??° and anterior or intermediate
uveitis.”?

The diagnosis of CSD neuroretinitis is made
clinically and confirmed by positive serology
and fluorescein angiography (FA). The major
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finding in FA is late leakage from the optic nerve.
Other FA findings are peripapillary angiomatosis and
peripapillary serous retinal detachment.** Macular
findings are poorly demonstrated by FA in cases of
neuroretinitis.

The aim of the present study was to evaluate optical
coherence tomography (OCT) macular findings in eyes
with CSD neuroretinitis and describe their features.

Materials and methods

A retrospective chart review of consecutive patients
diagnosed with CSD neuroretinitis at the Department of
Ophthalmology at the Tel-Aviv Medical Center (Tel-Aviv,
Israel) between April 2006 and May 2010 was performed.
The study had institutional review board approval and
adhered to the Declaration of Helsinki for research
involving human subjects.

Patients were included in the study if they met the
criteria of a history for contact with cats, presented with
clinical signs of neuroretinitis defined as optic nerve
swelling and macular edema or macular exudates in a
star-shaped figure, had positive serology for B. henselae,
and underwent OCT examination.

The enzyme immunoassay for the detection of serum
anti-B. henselae antibodies was used in all patients.

The study patients underwent a complete
ophthalmologic examination including fundus
biomicroscopy. OCT was carried out as soon as
neuroretinitis was diagnosed. Four patients underwent
FA as well, whereas three other patients refused to
have the FA test (refusal of two adults and the parents
of a 6-year-old patient). Digital FA pictures were
taken with a retina angiograph (Heidelberg Retina
Angiograph; Heidelberg Engineering, Heidelberg,

Table 1 Patients’” demographic data and clinical presentation
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Germany). Pictures of the fundus were taken with

a Topcon TRC 50X fundus camera (NISCORP,
Farmingdale, NY, USA) through a dilated pupil. The
Stratus OCT (software ver. 4.0; Carl Zeiss Meditec,
Dublin, CA, USA) was used for retinal imaging.

The macular thickness was evaluated by six
consecutive macular scans, 6 mm in length, centered on
the fovea, at equally spaced angular orientations. The
cross-sectional images were analyzed by means of OCT3
mapping software that used an edge detection technique
to locate the strongest two edges in each tomogram,
presumed to be at the vitreoretinal interface and the
anterior surface of the retinal pigment epithelial-
choriocapillaris region. Retinal thickness was measured
as the distance between these two interfaces at each
measurement point along the scan’s x-axis.

Results

Eight eyes of seven patients were included. There were
three females and four males with a median age of 27.
Table 1 summarizes the patients’ demographic data and
clinical characteristics. The duration of visual symptoms
before referral to our clinic ranged between 1 to 10 days,
and the mean follow-up time was 3.7 months (range 1-8
months).

All seven patients (eight eyes) presented with optic
nerve swelling and macular edema or macular exudates.
Four patients (four eyes) had macular exudates in a star-
shaped figuration at presentation, although a macular
star was formed in the later course of the disease in the
remaining four eyes. Six eyes had a retinal inflammatory
lesion adjacent to the optic nerve (Figure 1).

Mean Snellen best-corrected visual acuity (BCVA) at
presentation was 20/590 (range 20/25-20/4000). BCVA

Patient  Age  Sex Eye VSD  Initial Last  Other retinal findings Other systemic findings Contact
no. (years) (days) VA VA with cats

1 27 M RE 3 20/25 20/20  Inflammatory lesion on ON Lymphadenopathy Cat owner

LE 20/63 20/30 Inflammatory lesion on ON
2 48 F RE 4 20/4000 20/480 Inflammatory lesion on ON, Cat owner
mild anterior uveitis and vitritis

3 20 M RE 1 20/160 20/20  Inflammatory lesion on ON Cat owner
4 26 M LE 1 20/25 20/25 BRAO Fever, lymphadenopathy Cat owner
5 31 F LE 10 20/50 20/25 Inflammatory lesion on ON Fever Cat owner
6 6 F LE 10 20/200 20/30 Fever, Rt. facial nerve paresis Cat owner
7 43 M RE 7 20/200 20/40 Inflammatory lesion on ON, Fever, HIV + Cat owner

mild anterior uveitis and
vitritis, retinitis

Abbreviations: BRAO, branch retinal artery occlusion; F, female; fever, body temperature above 38 °C; HIV, human immunodeficiency virus, M, male;

ON, optic nerve; VSD, visual symptoms duration before examination.
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Figure 1 Fundus biomicroscopy of patient no. 2 showing optic
nerve swelling with a retinal infiltrate adjacent to optic nerve
and macular star of exudates.

was better than 20/40 in two eyes, between 20/40 and
20/200 in five eyes, and less than 20/200 in one eye. At
the end of follow-up, mean Snellen BCVA was 20/84.
Seven eyes of six patients had improved vision, and one
patient, who had initially presented with good VA, kept
the same VA (Table 1).

All adult patients were treated with doxycycline
100mg BID and rifampin 300 mg BID. Case 6, a 6-year-
old girl, was treated with doxycycline 40 mg BID and
rifampin 200 mg. In all patients treatment was given for a
period of 4-6 weeks.

OCT scans performed at presentation demonstrated in
all eight eyes flattening of the foveal contour, retinal
thickening, and accumulation of subretinal fluid (SRF). In
all eyes the SRF was present underneath the foveal center
as well as in the parafoveal area, except case 4 that had
only parafoveal SRF. In 7/8 eyes retinal exudates
appeared as multiple hyper-reflective foci in the outer
plexiform layer.

Quantitative evaluation of macular thickness revealed
an average central macular thickness of 460 um (range
170-906 ym) and an average maximal neurosensory
retinal thickness of 613 ym (range 387-1103um). Repeated
OCT scans were performed in three eyes (cases 1 and 3,
Table 1). Retinal thickening and SRF, which were
observed during the first 2 weeks, gradually resolved to
normal thickness retina with complete resolution of the
SRF by 2 months. Retinal exudates were first visible after
1 week, remained visible up to 2 months, but were not
detected at 4 months.

Five eyes of four patients (cases 1, 3, 4, and 7, Table 1)
underwent FA. Optic nerve swelling was clearly visible
on the red-free images. FA demonstrated optic nerve
leakage in all five eyes. In 4/5 eyes (cases 1, 3, and 7,
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Table 1) the peripapillary inflammatory mass appeared
as a cluster of telangiectatic vessels on the optic nerve
edge with early hyper-fluorescence leaking at late stages
of the angiogram. The retinal vessels had a normal
appearance on FA, and there was no evidence of macular
leakage or any other macular pathology.

Representative case (case 3)

A 20-year-old generally healthy man presented with
severe loss of vision in his right eye following an acute
febrile illness. He declared contact with cats. At
presentation BCVA was 20/160 in the right eye (RE) and
20/20 in the left eye. In the RE an afferent pupillary
defect was detected. Fundus biomicroscopy showed
optic nerve swelling with a retinal infiltrate adjacent to
optic nerve and macular edema. The left eye was normal.
FA demonstrated peripapillary telangiectasis on the optic
nerve head with early hyper-fluorescence and late
leakage (Figure 2a). OCT at presentation revealed central
retinal thickening of 611 um and the presence of
subfoveal fluid (Figure 2b). Laboratory tests were
remarkable for high anti-B. henselae IgM and IgG serum
antibodies. Antibiotic treatment was initiated. Eight days
later a macular star of exudates was observed and the
OCT demonstrated a decrease in central retinal thickness
to 330 um, as well as hyper-reflective foci located at the
outer plexiform layer representing the exudates visible
on clinical examination (Figure 2c). During the follow-up
of 6 months, BCVA improved to 20/20, a gradual
resolution of the optic nerve swelling as well as complete
resolution of the macular exudates was observed. These
findings coincided with the normal macular appearance
measuring 154 um on OCT (Figure 2d and Table 1).

Discussion

This study describes macular OCT findings in eyes with
CSD neuroretinitis. To the best of our knowledge, this is
the first study to report these findings. Similar macular
changes were found in all eyes. The main findings were
flattening of the foveal contour, thickening of the
neurosensory retina and presence of SRF. Macular
exudates were clearly depicted by the OCT scans.

Optic nerve head leakage can be easily demonstrated
on FA in cases of CSD neuroretinitis, however, macular
changes are poorly visible,'*'" as was also shown in our
study. We showed that the OCT is able to accurately
demonstrate the macular findings described above in a
qualitative and a quantitative manner. The interesting
finding in our study was the presence of SRF in all eyes.
The optic nerve microvasculature is the target tissue of
Bartonella infection and its vasculopathic effects causes
leakage with formation of intra- and subretinal fluids.”
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Figure 2 (a) Fluorescein angiography of patient no. 3. Peripapillary teleangiectasis temporal to the optic nerve with late leakage from
the optic nerve. (b) Optical coherence tomography of patient 3. Significant thickening of neurosensory retina (white asterisk) and
subretinal fluid (red asterisk). (c) Optical coherence tomography of patient 3, 8 days later. Generation of foveal contour, reduction of
retinal thickening (white asterisk), and partial absorption of subretinal fluid (red asterisk). Hyper-reflective signals (red arrow) at the
level of the outer plexiform layer representing retinal exudates. (d) Optical coherence tomography of patient 3 after 6 months shows

normal macular OCT.

OCT provided quantitative measurements of central
macular thickness, maximal retinal thickness, and SRF
height, thereby allowing precise objective assessment
and follow-up of the macular involvement in CSD
neuroretinitis. The presence of SRF can be harmful to the
photoreceptors; the height and duration of fluids can be
depicted by the OCT examination and may help us to
decide upon treatment duration in cases of CSD
neuroretinitis.

The macular star formation is caused by leakage of
lipid-rich exudates originating from the optic nerve
permeable capillaries, along the outer plexiform layer. As
the serum is absorbed, the lipid precipitates in a stellate
pattern around the fovea.* Ayata et al*® recently
reported that macular star exudates appeared as
hypo-autofluorescent star-shaped lesions because of their
blockage of retinal pigment epithelial cells. In our study,
exudates appeared on OCT as multiple hyper-reflective
foci in the outer plexiform layer.

The major limitation of this study is its retrospective
nature, which precluded a controlled follow-up. In
addition, although the optic nerve is involved to a
significant extent in CSD neuroretinitis, it had not been
evaluated in these patients. The OCT images at our
disposal were acquired by a time domain OCT. The new
generation spectral-domain OCT devices work on the
basis of spatially encoded frequency, provide a much
higher resolution, and can be expected to deliver even
better insight into retinal pathology in CSD
neuroretinitis.

In summary, the macular edema and exudates that
were demonstrated in the clinical examination were
quantitatively and qualitatively demonstrated by the
OCT. Moreover, SRF that was not detected on clinical
examination and FA were clearly demonstrated in the
OCT. Our data suggest that OCT is a valuable imaging
tool in the diagnosis and follow-up in cases of CSD
neuroretinitis.

Eye



OCT macular findings in cat-scratch disease neuroretinitis
Z Habot-Wilner et al

Summary

What was known before
® This is the first study that describes macular findings on
optical coherence tomography in patients with cat-scratch
disease neuroretinitis.

What this study adds

® Similar optical coherence tomography findings were
demonstrated in patients with cat-scratch disease
neuroretinitis.

® Subretinal fluid was found in all eyes, although it was not
visible on clinical examination or FA.

® Optical coherence tomography may be used as an adjunct
imaging tool in the follow-up of patients with cat-scratch
disease neuroretinitis.
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