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“Neurological manifestations are reported in up to 15% of adult patients with Lyme disease, while the
frequency among children is higher,” writes Kortela and colleagues from the University of Turku,
University of Helsinki and Helsinki University Hospital in Finland.
Painful radiculopathy, facial nerve paresis and lymphocytic meningitis are the most common symptoms
of neurologic Lyme disease, according to Kortela. While epileptic seizures and cerebral vasculitis with
stroke or aneurysms are rarely seen.
Cerebral vasculitis, also referred to as central nervous system (CNS) vasculitis, is inflammation of blood
vessel walls in the brain or spine.
Most patients with cerebral vasculitis experience headaches. Other symptoms can include cognitive
impairment, disturbance of gait and focal neurological deficit or stroke, according to Kortela. In this case,
cerebral vasculitis due to Lyme disease resulted in a stroke and aneurysms.
Ages 8 to 12
An 8-year-old boy had a history of attacks with intense headache and fever for a few months. The brain
magnetic resonance imaging (MRI) scan was reported negative but the records were not available. The
attacks resolved spontaneously. However, the boy complained of fatigue, slight motor clumsiness, and
learning difficulties in school.
Three years later, he was prescribed hearing aids because of sensorineural auditory dysfunction.
At age 12, the boy had a seizure with hallucination, vomiting and aphasia. “Brain MRI revealed multiple
findings with leptomeningeal, cranial nerve and artery wall enhancement compatible with vasculitis and
disturbances in CSF [cerebrospinal fluid] circulation,” writes Kortela.
Aphasia is a disorder caused by damage to the parts of the brain that control language. It can make
reading, writing and speaking difficult.
“The changes were considered to be inflammatory, but it could not be judged whether they were acute or
chronic.” [1] The boy was treated with anticonvulsive medication after an electroencephalography (EEG)
showed focal left-sided slow spike-wave discharges.
Over the next two months, the boy suffered 3 more seizures. He was readmitted to the hospital after his
4th seizure. A spinal tap revealed lymphocytic meningitis.
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He was transferred to another hospital where he was diagnosed with Lyme disease based on a clearly
abnormal spinal tap. The 12-year-old was treated for 2 weeks with intravenous ceftriaxone, and the
anticonvulsive medication was discontinued.
“After the antibiotic treatment, the auditory dysfunction normalized and the boy did not suffer from any
epileptic seizures or attacks,” writes Kortela. “However, the patient still had learning difficulties.”
Ages 14 to 16
At age 14, the boy presented with left hemiparesis (weakness of one entire side of the body) and aphasia
that resolved in a few hours. The EEG was normal. However, the spinal tap revealed low levels
of Borrelia-specific IgM antibodies and clearly elevated IgG.
The boy was not treated with intravenous ceftriaxone for two reasons:
• The elevated IgG was viewed as compatible with his previously treated disease.
• The level of a spinal tap biomarker CXCL13 was low (58 pg ml-1).
The brain MRI and MRA (magnetic resonance angiography) demonstrated an acute right temporal
infarct. Additionally, an 8 mm aneurysm with partial thrombosis was detected in the left anterior cerebral
artery. Two additional 2mm aneurysms were noted. The boy was discharged with 200 mg dose of
acetylsalicylic acid and plans for surgical clipping.
Lyme disease has been associated with aneurysms.
One week later, the boy was hospitalized with an intensive headache. There was no evidence of
hemorrhage by brain computed tomography angiography (CTA) and MRA. Three other small aneurysms
were discovered.
“Craniotomy was performed immediately, because of the increased risk of aneurysm rupture and
subarachnoid hemorrhage,” writes Kortela. “The partially thrombotic aneurysm of the left anterior
cerebral artery was surgically clipped.”
The boy was started on a 4-week course of intravenous ceftriaxone for Lyme disease based on three
findings: 1) fatigue, 2) marked elevation of his CXCL13 levels and 3) persistently high CSF B.
burgdorferi-specific antibody levels. The boy was also treated with five pulses of intravenous
methylprednisolone (1 g daily) along with acetylsalicylic acid.
The boy’s rising CXCL13 on spinal tap may be due to re-infection. “The level of the B-cell-attracting
chemokine CXCL13 has been found to be elevated in CSF in early LNB, even before B. burgdorferi
antibodies are present,” states Kortela. “CXCL13 levels fall rapidly after the start of antibiotic therapy.”
At age 16, the boy continues to have some learning difficulties in school. A neuropsychological test after
the first operation showed a moderate level of cognitive performance and a special difficulty in verbal
functions. “Whether this was a consequence of neuroborreliosis or a chance association remains
unknown,” writes Kortela.
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According to the authors, this is not the first report of cerebral vasculitis and aneurysms in a child. “We
have previously published a case report of three LNB [Lyme neuroborreliosis] patients with cerebral
vasculitis and intracranial aneurysms,” states Kortela. “However, cerebral vasculitis and/or stroke have
been described in several patients with LNB.” [1]
Ischemic strokes have also been reported in children. “Infectious agents can cause direct infection of
cerebral arteries or be a potential trigger for inflammatory cerebral arteriopathy,” writes Kortela based on
a report in Pediatric Neurology. [2]
Lyme disease has been associated with aneurysms. “B. burgdorferi has previously been associated with
aneurysm formation in abdominal aorta, coronary artery and intracranial arteries,” Kortela explains, based
on three sources. [3-5]
The article by Kortela and colleagues represents a thorough workup of a child with neurologic
manifestations and a history of Lyme disease. The doctors thoughtfully included Lyme disease in their
differential diagnosis. “Our patient recovered well, but the outcome could have been more severe.”
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