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Abstract

A 50-year-old man was admitted with recurrent falls due to progressive weakness in the left lower extremity. Initial neuroi-

maging MRI revealed a subacute infarction in the pons and a symmetric posterior medullopathy in the cervical spinal cord

in the form of inverted V shape suggestive subacute combined degeneration. Subsequent cerebrospinal fluid (CSF) analysis

showed  mononuclear  pleocytosis  and  elevated  Borrelia  IgG,  which  resulted  in  the  diagnosis  of  neuroborreliosis  and  the

need for appropriate treatment. It is concluded that the diagnostic complexity of concurrent pontine infarction and inflam-

matory medullopathy in patients with multifocal neurological symptoms requires extensive clinical insight, integrating radi-

ological and microbiological findings.

Keywords: Lyme, Myelopathy, Neuroborreliosis, Stroke



2

JScholar Publishers Case Reports: Open Access 2026 | Vol 11: 103

Introduction

Lyme  borreliosis  (LB),  also  known  as  Lyme  dis-

ease, is a multisystem, multistage zoonotic infection caused

by spirochetes of the Borrelia burgdorferi sensu lato com-

plex, transmitted through the bite of infected Ixodes ticks

[1]. It is the most common vectorborne disease in the north-

ern hemisphere [2,3]. The clinical presentation of Lyme bor-

reliosis is  variable and typically progresses through three

overlapping stages known as early localized, early dissemi-

nated, and late disseminated infection.

The disease often begins with erythema migrans, a

characteristic skin lesion appearing days to weeks after the

tick bite. In later stages, the infection may disseminate, lead-

ing to neurological, cardiac, dermatological, or articular in-

volvement, which can occur months to years after the initial

infection. In the late disseminated stage, Lyme disease may

manifest  as  chronic  arthritis  or  persistent  neurological

symptoms,  including  encephalopathy,  cognitive  distur-

bances, or peripheral neuropathy, often accompanied by spi-

nal radicular pain, distal paresthesia, or hypoesthesia [2]. In-

volvement of the central or peripheral nervous system oc-

curs in Lyme neuroborreliosis (LNB) that happens in ap-

proximately 10–15% of Lyme disease cases and can affect

any part of the nervous system [1]. The most frequent pre-

sentations are lymphocytic meningitis, radiculoneuritis, and

cranial neuritis that can happen separately or in combina-

tion [4].  Severe forms,  such as stroke,  cerebral  vasculitis

[1,5],  encephalitis,  or  myelitis,  may also  occur,  although

rarely [5].

Patient History

A  50-year-old  man  with  known  obstructive  sleep

apnea and asthma was admitted to the emergency ward af-

ter two falls, followed by progressively increasing weakness

on his left side of body. He had experienced a growing ina-

bility to walk independently. In addition, for approximately

one  and  a  half  months  he  had  developed  neck  pain  and  a

tightening sensation in both shoulders, as well as tingling in

both  upper  extremities  and  coordination  difficulties  in  his

left  arm.  He  reported  no  sensory  loss  but  noted  unsteadi-

ness and described his gait as similar to that of a drunk per-

son. He also reported constant night sweats during the sum-

mer  months  and  an  unintentional  weight  loss  of  approxi-

mately  15  kg  over  3  months.  He  denied  tick  bites,  recent

travel  outside Europe,  or  high-risk sexual  behavior,  as  well

as  heavy  alcohol  or  cannabis  use.  His  family  history  was

notable for the death of his mother from a cerebral tumor at

age 51.

Clinical Findings

On admission, the patient was alert, oriented, and

afebrile (T 36.5 °C). Vital signs were stable with blood pres-

sure 140/90 mmHg, heart rate 77 bpm, and oxygen satura-

tion 100%. Neurological  examination revealed mild left  fa-

cial  paresis,  tongue  deviation  to  the  left,  and  mild

dysarthria.  In  addition,  there  were  found  severe  left-sided

lower limb paresis and mild left upper limb paresis with pre-

served tone and reflexes as well as the presence of left-sided

Babinski  sign.  Sensation was  intact  to  light  touch and pin-

prick in all extremities. There were also found impaired co-

ordination due to weakness, gait ataxia requiring assistance,

and extensor plantar response on the left side.

Laboratory Findings

Routine blood tests were within normal limits, in-

cluding  hemoglobin  (8.8  mmol/L),  electrolytes,  renal  and

liver function tests, CRP (<1 mg/L), and vitamin B12 levels.

Lumbar puncture revealed a mononuclear pleocytosis of 74

cells/µL,  mildly  elevated  lactate  (2.7  mmol/L),  normal  glu-

cose  (2.3  mmol/L),  and  markedly  elevated  CSF  IgG  (790

mg/L).  CSF  CXCL13  levels  were  also  elevated  (250–500

pg/mL),  and  oligoclonal  immunoglobulin  bands  were  pre-

sent. The patient had a positive Borrelia-specific intrathecal

antibody index (Borrelia IT), supporting intrathecal produc-

tion of Borrelia-specific antibodies. HIV and syphilis serolo-

gy were negative.

The combination of a compatible neurological pre-

sentation,  inflammatory  CSF  findings  with  mononuclear

pleocytosis,  elevated  CSF IgG and  CXCL13,  and  a  positive

Borrelia-specific  intrathecal  antibody  index  supported  the

diagnosis of Lyme neuroborreliosis. In particular, the posi-

tive  intrathecal  Borrelia  antibody  response  provided  evi-

dence  of  a  Borrelia-specific  immune  response  within  the

central  nervous  system  (CNS),  while  the  CSF  pleocytosis

and  elevated  CXCL13  supported  an  active  inflammatory
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process. The presence of oligoclonal bands further indicated

intrathecal  immunoglobulin  production,  although  these

findings  are  not  specific  for  neuroborreliosis.  Taken  to-

gether,  the  clinical  and  paraclinical  findings  were  consid-

ered  consistent  with  neuroborreliosis  with  multifocal  CNS

involvement.

Figure 1: Pontine stroke at the patient with neuroborreliosis

Figure 2: Myelopathy induced in Neuroborreliosis (Sagittal T1W image)
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Figure 3: Myelopathy induced in Neuroborreliosis (Sagittal T2W image).

Figure 4: Myelopathy induced in Neuroborreliosis (Axial T2W image).

Neuroimaging

MRI Brain (19/09/2025)

FLAIR  and  diffusion-weighted  imaging  revealed

subacute infarctions in the central and right pontine regions

without evidence of hemorrhage, mass lesion, or meningeal

enhancement (Fig 1).

MRI Cervical Spine (19/09/2025)

Symmetric  bilateral  hyperintensity  in  the  dorsal

columna from C2–C6 on T2-weighted sequences forming a

“V-shaped”  pattern,  consistent  with  posterior  medullopa-
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thy. No evidence of compressive myelopathy or contrast en-

hancement. Degenerative changes were mild (Fig 2-4). Th-

ese findings were initially interpreted as subacute combined

degeneration of the spinal cord, though serum B12 was nor-

mal.

Hospital Course and Management

Neurological  examinations  and  neuroradiological

consultations  were  obtained,  and  several  differential  diag-

noses  were  considered  because  of  the  combination  of  pro-

gressive  multifocal  neurological  deficits,  posterior  column

abnormalities  on  spinal  MRI,  pontine  infarction,  and  sys-

temic  symptoms  including  substantial  weight  loss,  night

sweats,  and  lymphadenopathy.

The symmetric posterior column signal abnormali-

ty  initially  raised  the  possibility  of  subacute  combined  de-

generation of  the  spinal  cord.  However,  this  diagnosis  was

considered  unlikely  because  the  patient's  serum  vitamin

B12  level  was  normal  and  the  presence  of  a  mononuclear

CSF pleocytosis was not consistent with an isolated nutritio-

nal myelopathy. Nitrous oxide-induced myelopathy was al-

so  considered  in  the  differential  diagnosis,  but  the  patient

denied relevant substance use or other reported risk factors.

Autoimmune  and  paraneoplastic  inflammatory  myelitis

were  considered  because  of  the  multifocal  neurological  in-

volvement and systemic symptoms. HIV and syphilis serolo-

gy  were  negative.  A  CT  scan  of  the  thorax  and  abdomen

was  performed as  part  of  the  malignancy  work-up  in  view

of the patient's weight loss, night sweats, and lymphadenopa-

thy, and no alternative cause was identified. Further investi-

gations did not support neurosarcoidosis.

Because  of  the  atypical  combination  of  a  pontine

infarction  and  inflammatory  posterior  medullopathy,  neu-

roborreliosis  with possible vasculitic  involvement was con-

sidered.  The diagnosis  was  supported by the  inflammatory

CSF  profile,  including  mononuclear  pleocytosis,  elevated

CSF IgG and CXCL13, and, importantly, a positive Borreli-

a-specific intrathecal antibody index. The absence of radio-

logical findings suggestive of multiple sclerosis (MS) or neu-

romyelitis  optica  spectrum  disorder  (NMOSD)  on  subse-

quent MRI of the neuraxis further reduced the likelihood of

these alternative inflammatory demyelinating disorders.

Empirical  treatment  with  intravenous  ceftriaxone

(2 g daily) was initiated for suspected neuroborreliosis. The

patient  subsequently  received  a  14-day  course  of  intrave-

nous ceftriaxone in the Department of  Infectious Diseases.

Following  completion  of  antimicrobial  treatment,  he  was

transferred to the Department of Neurology for further neu-

rological  assessment  and  rehabilitation.  During  follow-up,

he remained hemodynamically stable, with gradual improve-

ment in activities  of  daily living but persistent spasticity of

the left upper extremity. Following rehabilitation, he was re-

ferred for botulinum toxin injections.

Diagnosis and Treatment

The  diagnosis  of  neuroborreliosis  was  based  on

the  combination  of  the  patient's  progressive  neurological

symptoms and objective evidence of CNS inflammation and

Borrelia-specific intrathecal immune activation. CSF analy-

sis  demonstrated  a  mononuclear  pleocytosis  of  74  cells/µL

and elevated CSF IgG (790 mg/L), indicating an inflammato-

ry process within the CNS. The markedly elevated CSF CX-

CL13  level  (250–500  pg/mL)  provided  additional  suppor-

tive  evidence  of  intrathecal  neuroinflammation  and  B-cell

recruitment.

Most importantly, the positive Borrelia-specific in-

trathecal antibody index (Borrelia IT) supported intrathecal

production of Borrelia-specific antibodies and therefore pro-

vided  specific  evidence  supporting  neuroborreliosis  in  the

context of the patient's clinical presentation and inflamma-

tory CSF findings.  The presence of  oligoclonal  bands indi-

cated intrathecal immunoglobulin production but was con-

sidered nonspecific.

The patient was treated with intravenous ceftriax-

one  for  14  days.  Following  antimicrobial  therapy,  he  was

transferred to the Department of Neurology for further as-

sessment  and  multidisciplinary  rehabilitation.  MRI  of  the

neuraxis was subsequently performed to investigate alterna-

tive  inflammatory  demyelinating  disorders,  including  MS

and NMOSD,  but  showed no radiological  findings  sugges-

tive  of  either  condition.  Further  paraclinical  investigations

did not support neurosarcoidosis or syphilis. Despite antimi-

crobial treatment and rehabilitation, the patient had persis-

tent  spasticity  of  the  left  upper  extremity  and  was  subse-

quently referred for botulinum toxin treatment.
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Table 1: Comparison of CSF findings in the patient with neuroborreliosis and normal

CSF elements Results Normal

Glukose 2,3 2,2 – 3,9

Erytrocytter <1.000 <1.000

Leukocytter (mononukl.) 74 (H) <3

Leukocytter (polynukl.) 0 0

Albumin 3.200 (H) 100-370

Protein 4,8 (H) 0,15 – 0,45

Laktat 2,7 (H) 1,1 – 2,4

IgG 790 (H) 8,0 - 40

Immunglobulin-oligokloni Present 0

Table 2: Patterns of Spinal Involvement in Lyme Neuroborreliosis

Form Frequency in
LNB Typical Location Notes

Radiculomyelitis Common (esp.
Europe) Cervical/thoracic Bannwarth syndrome; long

lesions; root pain

Isolated transverse myelitis Rare Cervical/thoracic Short lesion; mainly U.S. cases

LETM Uncommon but
reported Cervical–thoracic Often overlaps with

meningoradiculomyelitis

Meningomyelitis /
meningoradiculomyelitis

Common term in
chronic LNB Variable Involves meninges + roots + cord

Recurrent or posterior/gray-
matter forms Very rare Variable Only case reports

Discussion

There  are  various  manifestations  of  LNB,  includ-

ing  aseptic  meningitis,  erythema  migrans  rashes,  Bann-

warth’s  syndrome  [6],  myelitis  [1,7,8],  cerebral  vasculitis

[1,9],  and stroke [6,9]  that  present  differently  in  American

and European patients [6].

These differences in the manifestations of LNB be-

tween American and European patients, have been attribut-

ed to  genetic  variations among the Borrelia  strains  present

in each region [6].  It  has been reported that B. burgdorferi

sensu stricto is isolated from the CSF of American patients,

whereas B. garinii or B. afzelii are more commonly isolated

from European patients [10]. Moreover, it could also be due

to a stronger inflammatory response in the nervous system,

more resistance to the host’s immune defenses, and probab-

ly  more  persistence  in  neural  tissues  in  European  patients

[6].

American  CNS  Lyme  patients  typically  present

with  aseptic  meningitis  and  often  with  erythema  migrans

rashes, whereas European CNS Lyme more commonly pre-

sents as a painful polyradiculitis known as Bannwarth’s syn-

drome and only rarely with erythema migrans rashes [6]. In

addition to myelitis, cerebral vasculitis and stroke have been

reported in some cases of European patients [9]. Various re-

ports  [9,11]  have  indicated  stroke  as  a  complication  of

Lyme disease especially in European patients, yet it is rarer

in  American  patients.  The  occurrence  of  Stroke  in  Euro-

pean patients is probably due to Lyme meningovasculitis or

reversible cerebral vasoconstriction syndrome probably me-
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diated  by  an  inflammation of  intracranial  vasculature  with

subsequent narrowing and decreased blood flow [6].

Stroke  has  been  reported  after  non-specific  com-

plaints,  such  as  headache,  fatigue,  difficulty  concentrating,

nausea and vomiting as well as after erythema migrans, re-

ported  in  only  two  cases,  including  the  one  American  pa-

tient [6]. It has reported that stroke occurs sometimes after

Lyme antibiotic treatment [12]. As it is a rare complication

of disease, therefore there is no need to screen Lyme serolo-

gy in all patients with acute stroke [6].

Vasculopathy  originating  from  direct  infiltration

of  the  vessel  wall  by  spirochaetes,  spread  of  inflammation

from adjacent meninges and/or from deposition of immune

complexes,  remains  still  unclear  [6].  It  has  been  reported

that  the  impact  of  inflammation on the  arteries  can some-

times  be  permanent.  It  sounds  also,  the  inflammation  oc-

curred  due  to  this  infection  probably  involves  arterial  seg-

ments  that  are  already  affected  by  other  processes,  such as

atherosclerosis  [6].  Despite  permanent  inflammation  and

clinically affection due to Lyme infection repeating antibiot-

ic therapy after Lyme infection is not yet recommended [6].

The rare and sever complications of  LNB infection are en-

cephalitis, myelitis [1,8] and cerebral vasculitis [1].

Myelitis  happens often in European LNB. As ins-

tance, it has been reported in approximately 7% of Lyme pa-

tients  in  Germany  diagnosed  by  MRI  spine  imaging

[1,13,14].

It most often presents in the form of radiculomyeli-

tis [15], but it can also be seen as transverse myelitis (ATM)

[8,16],  longitudinally  extensive  myelitis  (LETM)  [17-19],

meningomyelitis or meningoradiculomyelitis [20,21], poste-

rior  column–predominant  myelitis  (Radzišauskienė  et  al.,

2023), and gray matter–predominant myelitis. The gray mat-

ter–predominant form is extremely rare [22]. This our case

demonstrates a rare overlap of ischemic stroke and inflam-

matory spinal cord involvement. The coexistence of a pon-

tine infarct and posterior medullopathy raises the possibili-

ty  of  a  systemic  process  affecting  both  the  central  and  pe-

ripheral nervous systems. Furthermore, MRI of the cervical

spinal  cord  revealed  symmetric  bilateral  hyperintense  sig-

nals  in the dorsal  columns,  which is  known as  inverted V-

shaped sign and a characteristic radiological feature of vita-

min B12 deficiency myelopathy [23-25].

Although  MRI  findings  were  suggestive  of  suba-

cute  combined  degeneration,  normal  B12  levels  and  pres-

ence of CSF mononuclear pleocytosis argue against nutritio-

nal deficiency. Elevated Borrelia IgG and CXCL13 support-

ed  an  inflammatory  or  infectious  etiology,  possibly  neu-

roborreliosis with multifocal CNS involvement. In addition,

a pontine infarction was identified in this patient. Although

pontine  infarction  due  to  vasculitic  mechanisms  in  neu-

roborreliosis  is  rarely  reported,  it  is  biologically  plausible

[26].  Malignancy and chronic infection were considered in

the  differential  diagnosis  due  to  the  presence  of  systemic

symptoms, including weight loss, night sweats, and lympha-

denopathy, but were subsequently excluded following appro-

priate diagnostic evaluation.

Conclusion

We report an unusual case of subacute pontine in-

farction coexisting with posterior medullopathy and inflam-

matory CSF findings in a middle-aged man. The combina-

tion  of  multifocal  neurological  deficits,  a  posterior  colum-

n-predominant  spinal  cord  lesion,  pontine  infarction,  CSF

mononuclear pleocytosis, and evidence of intrathecal Borre-

lia-specific  antibody  production  illustrates  the  diagnostic

complexity of neuroborreliosis with multifocal CNS involve-

ment. The key clinical lesson is that posterior column abnor-

malities on spinal MRI should not automatically be attribut-

ed to vitamin B12 deficiency, particularly when the clinical

presentation  is  atypical  or  accompanied  by  inflammatory

CSF findings. In patients with combined brainstem and spi-

nal cord lesions, infectious etiologies such as neuroborrelio-

sis should be considered alongside inflammatory, nutrition-

al, autoimmune, paraneoplastic, and vascular causes. A com-

prehensive diagnostic evaluation incorporating clinical find-

ings,  CSF  analysis,  Borrelia-specific  intrathecal  antibody

testing, and appropriate investigation of alternative diagnos-

es can help establish the underlying cause and guide timely

antimicrobial  treatment.  This  case  emphasizes  the  impor-

tance  of  maintaining  a  broad  differential  diagnosis  in  pa-

tients with atypical multifocal neurological presentations, as

early  recognition  and  treatment  of  infectious  causes  may

prevent  further  neurological  deterioration.
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Notes on Patient Consent

Patient consent for publication of the clinical infor-

mation and results presented in this article was obtained.
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