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Case Report

Papilledema as the Sole Manifestation of Neuroborreliosis
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Lyme disease is reportable, and approximately 30,000 cases/year are notified to the local and state health departments. However,
other estimates based on insurance records suggest there are close to 476,000 cases/year that are diagnosed and treated. In addition
to a large burden of illness, areas where Lyme disease is common are expanding. Therefore, clinicians should be aware of
uncommon presentations of this condition. We describe the case of a 5-year-old girl who presented with papilledema as an
isolated manifestation of Lyme disease. Of note, her ocular symptoms were intermittent and worse when tired. In endemic areas,
Lyme disease must be considered in the differential diagnosis for patients presenting with isolated ophthalmic findings even

outside the usual Lyme season.

1. Introduction

Lyme disease is the most common vector-borne illness in the
United States (US) and is endemic in Northeast Ohio [1, 2].
The number of diagnosed cases appears to be increasing [3].
Our own institutional surveillance identified a 5-fold in-
crease in Lyme disease cases from 2014 to 2020 (unpublished
data). The causative organism in the US is Borrelia burg-
dorferi sensu stricto (hereafter referred to as B. burgdorferi),
which is spread by the infected blacklegged tick [4]. In
contrast, European Lyme is caused primarily by B. garinii
and B. afzelii species. Lyme disease can affect multiple organ
systems including the skin, joints, heart, eyes, and nervous
system with neurologic complications reported in 10% of
cases [4-6]. The most common neurologic manifestation in
children is headache followed by facial nerve palsy [5].
Subacute lymphocytic meningitis is also frequently de-
scribed [7]. Meningitis, intracranial hypertension, and
papilledema occur more commonly in children than adults
[8]. Neuroborreliosis seems more common in Europe likely
related to different species of Lyme bacteria. The most
common manifestation in Europe is painful meningor-
adiculitis (Bannwarth’s syndrome), while acute myelitis is
rare (<5% of patients). Painful neuroradicular symptoms

and other cranial nerve involvement besides the facial nerve
are rare in the US [9]. When ocular involvement is reported
in association with Lyme disease [10], there are usually
additional symptoms present [8]. We report the case of a 5-
year-old female with papilledema as an isolated finding of
neuroborreliosis.

2. Case Report

A previously healthy 5-year-old Caucasian female presented
with photophobia, diplopia, eye pain, and internal deviation
of the right eye. Symptoms started 10 days prior to her initial
evaluation and were reported to be intermittent and worse
when tired. She had no associated headaches or facial palsy.
She was initially evaluated by an optometrist who referred
her to ophthalmology due to the concern for possible optic
nerve swelling. On fundoscopic exam, she was found to have
bilateral optic disc swelling with elevation, blurring, and
large vessels crossing elevated margins consistent with
papilledema (Figure 1). Visual acuity was 20/20, and bi-
laterally pupillary reactions were normal. Due to the concern
for elevated intracranial pressure, she was directed to the
emergency department (ED).
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FI1GURE 1: Disc edema at presentation. (a) Left eye fundus exam. (b) Right eye fundus exam.

Reportedly, the patient had a rash on the right side of her
face a month prior that was described as nonitchy and
nonpainful. In the ED, the patient had normal vitals and
nonfocal neurologic exam. Computerized tomographic (CT)
scan of the head without contrast was normal. Magnetic
resonance imaging (MRI) showed bilateral papilledema,
normal venous phase study, and normal appearance of the
brain tissue. Cerebrospinal fluid (CSF) opening pressure was
17cm of H,O (normal range: 10-28). CSF had 29 white
blood cells/high-power field (normal range: 0-7) with
lymphocytic predominance (77%). Protein and glucose were
within normal limits. CSF cultures were sterile. Multiplex
PCR panel (Biofire FilmArray®) on the cerebrospinal fluid
did not identify any of the amplified targets. Blood tests
including metabolic panel, complete blood count, thyroid-
stimulating hormone, lactate dehydrogenase, uric acid,
ferritin, and C-reactive protein were within normal limits.
Erythrocyte sedimentation rate was 26 mm/hr (normal:
0-20). Antinuclear antibody, antineutrophilic cytoplasmic
antibody, and antimyelin oligodendrocyte glycoprotein were
all negative. Arboviral antibody panel from serum (in-
cluding West Nile, Eastern, and Western equine encephalitis
and LaCrosse all of which are reported in Ohio) was neg-
ative. Bartonella henselae and Bartonella quintana serologies
were negative. Lyme serology was positive, and immunoblot
confirmed positive IgG bands 6/10 (p66, p45, p4l, p39, p23,
and p18) and IgM bands 3/3 (p41, p39, and p23). CSF Lyme
PCR and CSF/serum antibody index were not done. She was
started on doxycycline and completed a total of 21 days of
therapy. Double vision and eye pain resolved quickly after
the initiation of antibiotics. She did not require any addi-
tional therapies including steroids. Follow-up appointment
with ophthalmology one month after diagnosis revealed
improving disc edema.

3. Discussion

Isolated papilledema is a rare manifestation of Lyme disease
that typically presents as diplopia [6]. Other ocular mani-
festations reported in Lyme disease include conjunctivitis,
choroiditis, or papillitis [10, 11]. Papilledema is typically a
delayed diagnosis, and ocular manifestations are reported to

occur over a wide time range—1.5 weeks to 51 months
following the initial infection [5]. Therefore, Lyme disease, as
a cause for diplopia, is often missed. Lyme disease is di-
agnosed by serologic testing to identify antibodies to
B. burgdorferi [9]. While CSF studies are not required for
diagnosis, they may provide supportive evidence. The most
common CSF abnormality is mildly elevated protein along
with lymphocytic pleocytosis [2, 5]. The yield of PCR testing
on cerebrospinal fluid samples from patients with neuro-
borreliosis is too low to be useful in excluding this diagnosis
[12]. The presence of B. burgdorferi-specific antibodies in the
CSF with evidence of intrathecal production is the tradi-
tional diagnostic gold standard, but has limitations [9], and
in our experience, it is not always pursued in the US. The
differential diagnosis for children presenting with diplopia is
very broad and includes intracranial mass, idiopathic in-
tracranial hypertension, infectious etiologies, head trauma,
or impaired ventricular flow.

Our patient was a previously healthy 5-year-old female
who presented with diplopia, photophobia, internal devia-
tion of the right eye, and eye pain. She was found to have
bilateral optic disc swelling. Extensive workup showed
positive Lyme serology with immunoblot confirmation. She
did not recall any tick exposure. She did have a nonpruritic,
nontender rash on the right side of her face one month prior,
but as is often the case, this may have been confused for
other nonspecific rashes.

PubMed review (1998-present) of ocular manifestations
in Lyme disease in children revealed the following (please see
Table 1 for a summary).

Rothermel et al. [11] reviewed four cases of children with
optic neuropathy associated with Lyme disease. An 8-year-
old male presented with headache, fatigue, and vision ab-
normalities. Visual symptoms were reported 8 weeks after
the onset of headaches. He was found to have bilateral
papillitis and positive Lyme serologies. A 16-year-old male
was treated for Lyme disease with antibiotics after presenting
with arthritis of the left knee, and six months later, he
developed blurred vision of the left eye and was found to
have unilateral optic neuritis with positive Lyme serology. A
13-year-old female presented with headache, nausea, and
low-grade fever, and three weeks later, she developed



Case Reports in Infectious Diseases

\%oﬁﬁcoh ey
sped sasou OpIWE[OZEIOOE  JUIWAOUBYUD sarpoqrue Asped antou wdordip pro [#]
XIS prrw pue suoxeLy) SI1 43 450 oamisog  SABISOd IS 3j9] pue erdordiq — pue Suprwoa e 3 uey

pue ‘poAJOsal ewopaqideg ‘SAUDEPBIL] g uy

ewopoideq
erqoydouoyd Srew
swoydwLs 3] pue pue To [£] Te 1
Jo uonnjosaY SUOXEBLIYID) 0¢ 0S 53] 2an150g 9ANISOd ewapa[ideq - - ,m_ﬁ_mmmmwosa -1eaf [ombazg
Quoepear] 6V
Asted sarsted 1043 e
SAIOU XIS Jik 3 - OATOU YIUIADS P

[eNpISO3 M suojostupardifypour ¢ /e V31 pue WNS[ spueq pue (s UOISIA - pue ‘Guntwos  plo

swoyduwids uy  PUE PUOXELRD ‘03[ 103 1> 031 01/8 - vcm s[qnog ‘soyoepeay -1e24

juswasoxduwy erqoydojoyq el v

Aymoe Tensia
pasea>3p ured ured yoou 13 pro
swoydwds SuoxeLN - 09 B spueq pue Asred 245 pue c vnm. ﬁoswﬂﬁumu: ﬁugmw\ﬁ

Jo uonnjosyy ‘ 031 01/2 9AIdU UJXIS erdoydip Tons i e 1

cewapoided  [ejuoziioy d ey uﬂmu ou
[esoreng oY
" orewr
swojdwds spueq PoIoos 249 P21 o pIo
Jo uonn[osay SUOXELI}A)) 01>  [ewION auop JoN 031 01/ [eIJU2D OSIP  JO UOISIA 8T spuye WY o
ondo usfomg  parmig o1 v
srewr
eUT)AI ) JO
swoyduwds SUOXELIJd eUIO auop 30 spurq uonesop um oo ayoeped PIO
JO uonnjosy MO 0 [ N P 1ON 031 01/01 HUAS[S paseamaq 8 PPTH -1e94
SISIP US[[OMS g uy
(syooMm)
s11oo (O*H oner o SoUE swojdwfs
Il un) wnIds/1SD dMm To spued swoydwAs  1emoo 0} swoydwds  sqrejop
awoonQO JudwWeAI], MYM o ord sudis 1emnoQ o Juuk uone)
Mmoo swoydwAs [enuy juaned
dso SutuadQ  wafiopding g 12fiopSing g [enrur
0} Apoquuy 03 Apoqnuy woj Jwly,

‘9SBISTP QE.\A\H JO suomne)soJiuelll I8N0 JO MIIAI aInjelall] ay] Jo %hmEESw o] 2T14V],



Case Reports in Infectious Diseases

(b)

FIGURE 2: Improved disc edema on follow-up. (a) Left eye fundus exam. (b) Right eye fundus exam.

horizontal diplopia and neck pain. She had bilateral optic
disc swelling and positive Lyme serology. An 11-year-old
male presented with severe headaches, nausea, vomiting,
and fever, and 2.5 weeks later, he developed diplopia which
progressed to vision loss by 7.5 weeks from symptom onset.
He was found to have bilateral optic disc edema and optic
atrophy in the setting of positive Lyme serologies. All of the
children had improvement of symptoms with appropriate
therapy although the 11-year-old did have persistent visual
impairment.

Ezequiel et al. [7] reported a case of a 9-year-old male
who presented with headache, phonophobia, and photo-
phobia but no visual changes. He was found to have bilateral
papilledema on exam and an elevated opening pressure
during lumbar puncture. His serum B. burgdorferi anti-
bodies were positive on ELISA. Papilledema resolved with
antibiotic therapy.

Kan et al. [4] reported a case of an 8-year-old female who
presented with headache, vomiting, and diplopia. Exam
revealed bilateral papilledema and sixth cranial palsy. She
was also found to have enhancement of the dura on MRI
consistent with the inflammatory reaction. She had elevated
opening pressure during lumbar puncture. Both her CSF
and serum were positive for B. burgdorferi antibodies on
ELISA and immunoblot. After antibiotic treatment, her
symptoms improved, although she had residual sixth cranial
nerve palsy.

Similar to previous reports, our patient also had the
symptoms of diplopia, photophobia, and eye deviation, but
the unusual feature of this case is isolated ocular symptoms.
All of the patients described above had additional symptoms
including headache or low-grade fever that were helpful in
guiding workup and diagnosis. Given our patient’s young
age, there is the possibility that she had difficulty reporting
headaches. However, one would expect that since she was
able to articulate her visual symptoms, she would be able
report headaches as well.

Our patient was treated with a 21-day course of doxy-
cycline therapy. This choice was based on the recommen-
dation that “A growing body of evidence suggests that oral
doxycycline is effective for the treatment of Lyme meningitis
and may be used as an alternative to hospitalization and
parenteral ceftriaxone therapy in children who are well
enough to be treated as outpatients.” [12, 13] Her symptoms
resolved with antibiotic therapy. After the completion of

therapy, a repeat fundoscopic exam demonstrated im-
provement in optic disc edema (Figure 2).

4. Conclusion

Lyme disease must be considered in the differential diag-
nosis of papilledema for patients living in endemic areas (not
only during the Lyme season). The significance is even
greater when one recognizes that all the reported patients
improved with antimicrobial treatment.

Data Availability
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