
Neuroborreliosis and other 
transmitted diseases

with neurological impact
Kevin Rostásy

Department of Neuropediatrics
Vestische Kinder- und Jugendklinik Datteln, 

Universität Witten/Herdecke, 
Germany



Overview
• Introduction (Role of CSF studies in general and in NB)
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• FSME/TBE 
• Dengue-Virus-Enzephalitis
• Quiz with 3 cases
• Summary



A standardized approach in CSF testing is strongly
recommended:

• Cell count with differential, glucose, lactate, cytology
• Total protein and Albumin-quotient
• Quantitative Immunglobuline measurement
• Oligoclonal IgG and specific antibodies, 
• Biomarkers such as NFL, GFAP, hypocretin as indicated
• Opening pressure!!!

• CSF/Blood Culture
• Multiplex PCR (viral and bacterial pathogens in CSF)
• Throat swab, stool sample
• Serological studies in blood as indicated



Standardized CSF diagnostics allows for detailed
interpretation:

• Morphology of detected cells
• Blood-CSF barrier dysfunction
• Intrathecal IG- synthesis (IgG, IgA, IgM) 
• specific antibody synthesis



Morphology of detected cells!!!!

Neuroborreliose

Emperipolesis-HLHPneumoccoccal meningitis



1-,2-oder 3-
Immunglobulin-
class-reaction

„Dominance“

Neurotuberkulose
(IgA)

Neurosyphilis
(IgG,IgM)
MS (IgG>IgM

Neuroborreliose
(IgM>IgG>IgA)
Opportunistische Infektionen
(CMV, Toxoplasmose)



Rauer et al.: Guidelines for diagnosis and treatment in neurology , 2020





Constellation of CSF 

findings indicates

acute neuroborreliosis

Pkt.-Datum: 27.09.2000 



Cell count and  Blood-CSF barrier dysfunction improving
as a sign for succesful AB treatment!

Pkt.-Datum: 09.10.2000 



SehrVery low serum Borr.(IgG + IgM – Ab titer

Elevated Borrelien AI-
values (also IgM !) as an old
„scare“ many years later
often seen.
Cell count and Blood-CSF 
barrier function normal!!! 
No sign of relapse!!!!!
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Case 1 History and symptoms

• 14-yo boy presented with gait unsteadiness after getting up one 
morning

• Anisocoria with a small pupil and a mild ptosis on the right 
(Horner´s syndrome), a right sided ataxia and falling tendency to 
the right,  deviation of the soft palate to the left, a change of his 
voice and a hypoaesthesia (temperature) of the left side of the 
body and the left side of the face. 

• Neurological symptoms suitable for a lateral medullary syndrome 
(also called Wallenberg syndrome or posterior inferior cerebellar 
artery syndrome).

Kindly provided by M.Baumann, Innsbruck



Acute brain stem infarction- Wallenberg Syndrom

• The MRI showed a right sided dorsal lateral medullary infarction



Laboratory results and Treatment

• Serum antibodies positive for IgM and IgG against Borrrelia burgdorferie

• CSF: high protein content, lymphocytic pleocytosis (116 cells/µl), IgG synthesis, 
OCB negative. 

• Borrelia burgdorferi CSF/serum IgG antibody index (AI) was markedly elevated 
(38.7).

• Tx with iv. ceftriaxone for 14 days +200 mg acetylsalicylic acid. 

• CAVE: NB can rarely present as a meningovascular inflammation leading to 
infarction. Especially in children ischemic stroke is a rare manifestation and a 
localization in the brain stem like in our patient has been reported only in isolated 
cases.



Case 2: 13 yo girl with acute onset of central 7th 
nerve palsy

Sendor et al, 2025



Case 3



Case 3:
• 16 yo boy: bilateral weakness in arms/legs,
• Spinal MRI: LETM, meningeale enhancement!
• CSF: Protein 109mg/dl, 442 cells/μl. 

Bauman et al, 2008



Case 3: Neuroborreliose with LETM
• CSF: Protein 109mg/dl, 442 cells/μl. 
• IgM und IgG antibodies against Borrelien present
• Borrelia burgdorferi-IgG- AI elevated!



Treatment of NB in children





L.S. Duerlund et al. / Clinical Microbiology and Infection 31 (2025) 515e521

Geographic distribution of selected endemic aetiological agents of infectious 

encephalitis



Flavivirus encephalitis (Sami et al. 2025)



Impact of vaccination against JE in endemic countries 
(Letson and  the Vaccine Global Impact Assessment Team, PLOS Neglected Tropical Diseases 2024)



Tick borne encephalitis (TBE)

• Flavivirus / three subtypes 

• TBE is most often manifested as a two-phased illness

• First phase is associated with symptoms like fever, fatigue, headache, 
muscular ache and nausea

• 2nd  phase involves the neurological system with symptoms of 
meningitis and/or encephalitis

• Effective vaccination

• Case management 



TBE
TBE:  public health 
challenge in Europe

Cases of TBE in all 
endemic regions of 
Europe increased by 
almost 400% in the 
last 30 years



Case 4- History

• A 13 year old girl presented to the outpatient department
with a 2-day history of fever up to 40°C, severe headache, 
nausea.

• The week before she had a 5  day episode of fever + malaise. 
• One day after admission she became unconcious,
   was transferred to the ICU, ventilated. 
• CSF: Leukocytes 227 cells/ul
• EEG: marked diffus delta activity



Pt #9

Pt #1

day 1

day 1

day 4

after
2 months

after
6 months

after
8 months

after
9 months

Imaging in tick-borne encephalitis

vStülpnagel EPNJ, 2016

Diagnosis:TBE/Japanese Encephalitis



DENGUE-Virus encephalitis definition criteria 

a. Highly suggestive DEN: IgM-positive in one serum sample; or IgG-positive in one serum sample with
haemagglutination inhibition titre of 1280 or greater. 
Confirmed DEN is defined by one of the following: PCR-positive; virus culture-positive; IgM seroconversion in paired serum samples; IgM 
seroconversion in paired serum samples or four-times IgG titre increase in paired serum samples.
b. CNS involvement: At least one of the following: impaired conscious (for children < 6 years, Blantyre coma score ≤ 4;
for those older than 5 years, GCS ≤14), neck stiffness, focal neurological signs or seizures



MRI in Dengue-virus encephalitis (1)

Khosla et al Journal of Family Medicine    and Primary Care  Aug 2024

FLAIR with symmetrical areas of signal alteration involving 
insular regions, thalami, with DWI showing corresponding 
affected areas.

cMRI: central haemorrhages 
in bil. thalamii.

Brain herniation with 
marked crowding and 
cerebellar tonsil herniation



a. T2W showing areas of signal alteration in subcortical 
and adjacent deep white matter in bilateral frontal parietal 
regions, b. T2W FLAIR showing corresponding 
hyperintense lesion.

a. Signal alteration in bilateral cerebral hemispheres, 
ventricular dilatation. b. FLAIR showing corresponding 
hyperintense lesions .

Khosla et al Journal of Family Medicine and Primary Care  Aug 2024

MRI in Dengue encephalitis (2)



T2 FLAIR showing near symmetrical areas of signal alteration 
involving brainstem, b. DWI showing corresponding hyperintense 
lesion .

MRI in Dengue encephalitis (3)

Khosla et al Journal of Family Medicine and Primary Care  Aug 2024



Quiz 1: 14 mo old child with? 

• fever, diarrhea
• somnolent, focal seizures
• CSF 49 cells/ul, EEG: generalized slowing, 

A: viral Enzephalitis
B: MOGAD-ADEM 
C: ANE 
D: Mitochondriale disease
E: Rota-virus encephalitis

MOGAD-ADEM (B)



Quiz 2:
• 9 yo boy from Austria with a fever episode and malaise 5 days ago, 
• increasing tiredness, hemiparesis right arm and leg, 
• CSF: 86 cells/ul, high protein, EEG generalized slowing !

A: TBE/FSME,
B: ADEM, 
C: Biotin-responsive- basalganglia disease, 
D: ANE, 
E: Mitochondriale Erkrankung.

TBE/FSME (A)



Quiz 3:
• Young child with a fever episode and cough, 
• encephalopathy with increasing inability to move
• increased muscle tone with rigor

A: TBE/FSME
B: Mycoplasma-associated encephalitis
C: Biotin-responsive- Basalganglia disease, 
D: Dengue-virus encephalitis
E: Leigh-disease.

Mycoplasma- associated Encephalitis (B)



Summary

• Neuroborreliosis: majority of children has common clinical presentations 
    but be aware of colibris.
• Adhere to the diagnostic criteria for possible and definite NB.
• Endemic disease in Asia and Africa such as West-Nile Virus and 
    Dengue-Virus are emerging in other parts of the world.
• Neurological complications occur in a small proportion but are associated 
    with significant morbiditynand mortalitiy.
• MR-imaging indicates indirect mechanisms leading to cytotoxic injury 
    rather than direct invasion!


	Folie 1: Neuroborreliosis and other transmitted diseases with neurological impact 
	Folie 2: Overview
	Folie 3: A standardized approach in CSF testing is strongly recommended:
	Folie 4: Standardized CSF diagnostics allows for detailed interpretation: 
	Folie 5: Morphology of detected cells!!!!
	Folie 6: 1-,2-oder 3-Immunglobulin-class-reaction   „Dominance“     
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19: Treatment of NB in children
	Folie 20
	Folie 21
	Folie 22:             Flavivirus encephalitis 
	Folie 23
	Folie 24: Tick borne encephalitis (TBE)
	Folie 25: TBE
	Folie 26: Case 4- History
	Folie 27
	Folie 28: DENGUE-Virus encephalitis definition criteria  
	Folie 29: MRI in Dengue-virus encephalitis (1)
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35: Summary

