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Abstract 

Neuroborreliosis is an uncommon manifestation of Lyme disease, typically presenting with 
peripheral neuritis, radiculopathy and/or meningitis. We present an atypical case of central 
nervous system involvement characterized by a mass-like brainstem lesion and additional 
supratentorial white matter lesions, radiologically mimicking an inflammatory demyelinating 
process and posing a significant diagnostic challenge.
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Introduction 
Lyme disease is a tick-borne infectious di-
sease caused by the spirochete Borrelia 
burgdorferi. The most common early mani-
festation is erythema migrans, but the in-
fection may disseminate and result in multi-
system involvement. Although Lyme disease 
remains relatively uncommon, approximately 
65.500 cases are reported annually in Europe 
[1]. Neuroborreliosis, a neurological manifes-
tation of Lyme disease, is even less frequent 
and typically presents with lymphocytic 
meningitis, cranial neuritis and/or peripheral 
radiculopathy [2]. Parenchymal central ner-
vous system involvement is rare and may 
create a significant diagnostic challenge, par-
ticularly when imaging findings mimic de-
myelinating or infiltrative disorders. We pre-
sent a rare case of neuroborreliosis with a-
typical CNS involvement, radiologically re-
sembling a demyelinating process, under-
scoring the importance of integrating ima-
ging findings with clinical and laboratory data 
to achieve an accurate diagnosis.


Case report 
A 30-year-old male presented with gradually 
progressive left-sided hemiparesis, para-
esthesia and mild gradual cognitive changes. 

He was referred by a neurologist for con-
trast-enhanced brain MRI. MRI scan de-
monstrated heterogeneous, mass-like lesion 
centered in the right pons with surrounding 
edema, causing mild mass effect on the 
fourth ventricle. The lesion was hypointense 
on pre-contrast T1-weighted images. There 
was no T2 hypointense rim or significant 
susceptibility effect. No diffusion restriction 
was observed. Following contrast adminis-
tration, heterogeneous enhancement was 
noted (Figure 1).

A smaller lesion was identified in the left co-
rona radiata, exhibiting an irregular morpho-
logy with pronounced hyperintensity on T2-
weighted images and a peripheral hyperin-
tense rim on FLAIR with mild peripheral 
contrast enhancement. No diffusion restric-
tion was observed. Additional ill-defined 
white matter lesions were present contrala-
terally, demonstrating only subtle T2/FLAIR 
hyperintensity and mild, more homogene-
ous post-contrast enhancement (Figure 2). 
The differential diagnosis included an inflam-
matory demyelinating process, particularly 
tumefactive demyelination, as well as infiltra-
tive or infectious etiologies. Given the initial 
consideration of a demyelinating pro-cess, 
additional MRI of the cervical spine was 
performed to assess for further lesions; no 
abnormal findings were identified.
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CSF analysis revealed pleocytosis and ab-
sent oligoclonal antibodies. Despite the 
absence of systemic infectious symptoms, 
serological testing demonstrated strongly 
positive Borrelia burgdorferi–specific IgG 
antibodies with positive antibody index. 
Establishing the diagnosis of neuroborre-
liosis. The patient was treated with a 14-day 
course of antibiotic therapy and underwent 
follow-up MRI three weeks after completion 
of treatment. Clinically, he demonstrated a 
favorable response, with marked improve-
ment of neurological symptoms; only mild 
residual paraesthesia of the left lower limb 
persisted.

Follow-up MRI revealed near-complete 
resolution of the pontine lesion, while the 
smaller supratentorial white matter lesions 
remained largely unchanged in size but 
showed mildly reduced contrast en-
hancement (Figure 3, 4).


Discussion 
Lyme neuroborreliosis refers to involvement 
of the nervous system in Lyme disease and 
may manifest with both central and peri-
pheral nervous system involvement. The 
precise mechanism by which Borrelia burg-
dorferi gains access to the central nervous 
system remains unknown. Proposed path-
ways include hematogenous dissemination 
across the blood–brain barrier as well as 
perineural spread, both of which have been 
suggested in previous studies [3]. The most 
common manifestation of neuroborreliosis is 
peripheral nervous system involvement, 
classically described as Bannwarth syn-
drome. It is characterized by painful radiculo-
pathy and/or cranial neuritis. In contrast, 
primary central nervous system involvement 
is rare and may present as encephalitis and/
or myelitis [4]. In the present case, the 
patient exhibited isolated CNS involvement, 
which contributed to diagnostic difficulty. 
Clinically, the young age, gradual onset of 
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Figure 1: MRI of the brain demonstrating a mass-like pontine lesion on initial imaging. (A) Axial T2-weighted 
image, (B) axial FLAIR image, (C) Axial T2*-weighted gradient-echo image, (D–F) post-contrast axial T1-weighted 
images. A heterogeneous, mass-like lesion centered in the right pons with surrounding edema, causing mild mass 
effect on the fourth ventricle. The lesion demonstrates central hyperintensity on T2-weighted images. No T2 
hypointense rim or significant susceptibility effect is present. Post-contrast imaging shows heterogeneous 
enhancement.
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hemiparesis, associated paraesthesa and 
confusion, in the absence of pain or systemic 
infectious symptoms, were particularly mis-
leading. From an imaging standpoint, the 
presence of a large, contrast-enhancing pon-

tine lesion with mild mass effect, together 
with a smaller supratentorial lesions led two 

experienced neuroradiologists to initially fa-
vor a demyelinating etiology, with tumefac-
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Figure 2: MRI of the brain demonstrating supratentorial white matter lesions on initial imaging. (A) Axial T2-
weighted image, (B) axial FLAIR image, (C) axial T2*-weighted gradient-echo image, (D) axial high b-value diffusion-
weighted image, (E) axial apparent diffusion coefficient (ADC) map, and (F) axial post-contrast T1-weighted image. A 
smaller lesion is identified in the left corona radiata, exhibiting an irregular morphology with marked hyperintensity on 
T2-weighted images and a peripheral hyperintense rim on FLAIR, associated with mild peripheral contrast 
enhancement. No diffusion restriction is observed. Additional contralateral white matter lesions are ill-defined, 
demonstrating only subtle T2/FLAIR hyperintensity and mild, more homogeneous post-contrast enhancement.

Figure 3: Follow-up brain MRI demonstrating treatment response of the pontine lesion. (A, B) Axial T2-
weighted images, (C) axial FLAIR image, and (D) axial post-contrast T1-weighted image. Follow-up imaging 
demonstrates near-complete resolution of the previously described pontine lesion, with marked reduction of 
surrounding edema and no residual mass effect.
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tive demyelination considered the leading 
differential diagnosis.


Conclusion 
This case illustrates an atypical presentation 
of neuroborreliosis with isolated central ner-
vous system involvement mimicking a de-
myelinating lesion on MRI. Given the subs-
tantial imaging overlap between demye-
linating, infiltrative and infectious processes, 
integration of radiological findings with clini-
cal and cerebrospinal fluid analysis is essen-
tial for accurate diagnosis.
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Figure 4: Follow-up brain MRI demonstrating supratentorial lesions. (A) Axial T2-weighted images, (B) axial 
FLAIR image, and (C) axial post-contrast T1-weighted image. Supratentorial white matter lesions remained largely 
unchanged in size but showed mildly reduced contrast enhancement.
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