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Overview:
• Introduction
• Spectrum of GBS/MFS
• Pathogenesis
• CIDP
• Role of paranodal antibodies
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Inflammatory Polyneuropathies in Children
Ø the main inflammatory neuropathies in children are
Guillain-Barré- syndrome (GBS) and chronic inflammatory
demyelinating polyneuropathy (CIDP)
Ø most common cause of acute/chronic flaccid paralysis
Ø incidence is low with 2-3/100000
Ø associated with an increased morbidity and mortality
Ø early recognition and treatment influence outcome

Spectrum of Guillain-Barré Syndrome in
children
Ø AIDP (classic)
Ø AMAN/acute motor axonal neuropathy (classic)
• Localized forms:
pharyngeal–cervical–brachial weakness,
bifacial weakness with paraesthesias

Ø AMSAN/acute motor and sensory axonal neuropathy
Ø Miller- Fisher syndrome and subtypes including Bickerstaff brainstem
encephalitis
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Guillain- Barré Syndrome (GBS)
Ø Classic form: acute inflammatory demyelinating neuropathy (AIDP)
with progression of weakness < 4 weeks)
Ø occurs at any age
Ø preceding viral illness/immunisation in 2/3 of children with GBS
Ø Mandatory features:
- progressive motor weakness and areflexia (cave: normal, exaggerated!!)
Ø Supportive features:
- sensory symptoms, cranial nerve involvement,
- autonomic dysfunction (blood pressure, urinary retention)
- CSF protein elevation, normal cell count
- evidence of nerve conduction abnormalities during illness

Diagnostic approach (1)
Ø History and clinical examination remain the main tool in the
diagnosis of GBS.
Ø CSF- studies: protein elevation, which can be absent initially (!)
and no inflammatory cells are the hallmark of GBS/CIDP.
Ø Nerve conduction studies with at least 3 of 4 features (!!)
1. Reduction of nerve conduction velocities,
2. Reduction of muscle action potentials
3. Temporal dispersion
4. Prolongued F- wave latency
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Diagnostic approach (2)

Ø Consider and exclude other causes !!!

Differentialdiagnosis
Ø Infantile botulism (child < 1 year)
Ø Acute transverse myelitis (sensory level)
Ø Acute cord compression (sensory level)
Ø Acute viral myositis (CK elevation, normal nerve conduction
studies)
Ø Poliomyelitis (fever, asymmetric)
Ø Vasculitis as part of SLE (ANA‘s, dsDNA, ESR)
Ø Toxic (lead) or metabolic (porphyria) causes
Ø Focal/multifocal neuropathies (asymmetric weakness)
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Histopathological features in GBS/CIDP
Ø loss of myelinated fibers,
Ø segmental demyelination, axonal loss with Wallerian
degeneration
Ø infiltrating macrophages, T- and B- lymphocytes
Ø antibody and complement deposition along axons

Histopathological features (1)

Ø normal density of myelinated fibers in the sural nerve

Ø loss of myelinated fibers in a sural nerve biopsy of a child with GBS
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Histopathological features (2)

Ø Normal myelinated fibers

Ø Segmental demyelination

Ø Axonal loss with Wallerian
degeneration (left)

Histopathological features (3)

Ø Infiltration of macrophages

Ø CD8+ lymphocytes
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Patient 1
§ 3 yo boy developed distal muscle weakness in both legs, arms
and an unstable gait,
weakness progressed further over 10 days,
marked back- and stomach pain.
§ Examination: bilateral facial, proximal and distal muscle
weakness, DTR absent, no sensory abnormalities.
§ CSF: elevated protein with 98 mg/dl (<50 mg/dl)
§ NP: initially normal motor nerve conduction studies (NCV)
of the peroneal, tibial and median nerves, F- wave latency
prolongued

Patient 1
§ Repeat NP studies: reduced motor NCV, conduction
block, reduced CMAP, normal sensory NCV.
§ Diagnosis: Acute inflammatory demyelinating neuropathy (AIDP)
§ Therapy: IVIG

7

20.11.21

Prolongued F- wave latency and loss of persistency is often
the earliest abnormal neurophysiological finding in AIDP

Ø no F- waves recordable in Pat.1

Ø 6/10 F-wave recordable in another
child with early GBS
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Neurophysiological findings in AIDP

Ø normal sensory nerve conduction velocity (left)

Ø reduced motor nerve conduction velocity (right)
Ø temporal dispersion (right)
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Patient 2
§ 5 yo girl with a diarrheal illness 7 days ago presents with
a rapidly progressive generalized weakness over 24 hours
§ Examination: profound weakness (1- 2/5) including bulbar
and respiratory muscle groups, DTR weakly positive
CSF: no cells, normal protein
Serum: IgA, IgG antibodies against
Campylobacter jejuni
§ NP: mildly reduced motor NCV,
conduction block, reduced CMAP‘s,
normal sensory NCV
§
§

Neurophysiological findings in acute motor axonal
neuropathy (AMAN)

Ø mildly reduced motor nerve

conduction velocity
Ø reduced compound muscle action
potential

Ø normal sensory nerve conduction

velocity
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Patient 2
§ intubated and ventilated for 4 weeks
nasogastric tube feeding for 6 weeks
§ intensive rehab for 3 months:
walks 30 meters, able to dress and
feed herself
§ at age 8 years: minor muscle weakness in
distal muscles of the lower limbs, impaired
excercise tolerance
§ Diagnosis: acute motor axonal neuropathy (AMAN)
§ Therapy: IVIG

Patient 3
§ 15 yo boy developed sharp, excrutiating pain in both feet
§ Examination: Muscle weakness (3/5) in both hands
(finger extension grip) and feet (plantar elevation)
DTR all absent, position sense and vibration impaired
§ CSF: no cells, protein 85 mg/dl (<50mg/dl)
§ NP: only mildly (!) reduced motor NCV, reduced CMAP (!!),
no conduction block, sensory NAP‘s not recordable (!!!)
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Neurophysiological findings in acute motor and sensory
axonal neuropathy (AMSAN)

Ø reduced motor nerve conduction velocity Ø no sensory nerve action potentials

Ø reduced compound muscle action
potentials

(SNAP) recordable

Patient 3: Sural nerve biopsy
loss of
myelinated fibers

axonal
degeneration

multiple KiM1P+
macrophages

thinly myelinated fibers

occasional endoneural
lymphocytes

a single CD8+
lymphocyte
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Miller- Fisher Syndrome
Ø rare in children
Ø associated with C. jejuni, H. influencae infections
Ø external ophtalmoplegia, areflexia, gait ataxia
Ø CSF protein often normal
Ø F- waves prolongued,
Ø often IgG GQ1b antibodies
Ø treatment with IVIG if necessary

Childhood CIDP
Ø Cardinal features:
1. Clinical course:
- subacute monophasic illness with an initial progressive phase
lasting > 2 mo but < 3 mo.
- slowly progressive course >3 mo.
- relapsing-remitting course
2. Evidence of demyelination:
- Nerve biopsy: marked segmental demyelination and secondary
axonal loss.
- often similar to AIDP with conduction block, temporal dispertion,
F- wave latency, decrease in motor NCV
3. Absence of systemic disease
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Childhood CIDP
Ø Often preceeding infections.
Ø Clinical features: weakness distal and proximal, sensory loss distally,
DTR absent, often pain.
Ø Significant variability in the range and severity of symptoms
between patients.
Ø CSF: protein elevated, no cells.

Ø MRI of the spine often shows thickened spinal nerve roots.

Pat.1: MRI of the lower spine (T1 with KM)
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GBS: Therapy
Ø Indications for treatment with IVIG/plasmapheresis:
- bulbar disorders,
- respiratory dysfunction,
- inability to walk without assistance

Ø IVIG: 2gm/kg total over 2 to 5 days
- easy to administer,
- settings with no access to plasma exchange,
- syndromes with antiglycolipid antibodies (AMAN, MFS)

Ø Plasmaexchange (4 or 5 treatments over 7- 10 days):
- ? fewer relapses,
- no allergic reactions
- IgA deficiency
- not beneficial in AMAN

CIDP- Therapy
Ø NO controlled trials in children
Ø few case reports only
Ø oral daily corticosteroids: Response in > 90%
Ø monthly IVIg: Response in > 80%
Ø 2nd line treatment:
Methotrexate, rituximab, ciclosporine
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Curr Opin Neurol. 2019 Oct;32(5):651-657. doi: 10.1097/WCO.0000000000000725.

Role of autoantibodies in GBS/CIDP
1. AMAN: IgG- antibodies against Campylobacter jejuni
2. MFS: IgG-GQ1b antibodies in serum
3. AIDP/GBS: Contactin antibodies in serum in adults
4. CIDP: Neurofascin-antibodies in adults

Koike, 2017, JNNP
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NF-abs in a child with severe GBS and prolongued recovery
• Significant hippocampal neuropil staining in addition to staining
of cerebellar structures of serum IgG of a child with GBS

Hippocampus- rat
Cerebellum-rat

• Cell-based assay with a Neurofascin-plasmid revealed
Neurofascin-IgG4 antibody immunreactivity in serum !
Neuroimmunology laboratory R.Höftberger, vienna, Austria

Summary
Ø GBS and CIDP are the two main immune- mediated
neuropathies
Ø history and clinical examination remain the diagnostic tools
Ø CSF and nerve conduction studies can be normal in the
beginning of the disease
Ø different subtypes can be delineated in both groups
Ø prognosis is often good with adequate immunotherapy
Ø Paranodal abs are found in a subset of patients
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