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• Tools

• Clinical 
investigation, 
Status, 

• Minimal 
biomarkers: 
Blood, 
Electrolytes CK, 
CSF

• NCV (later EMG)

• Second line:

• Internal 
Medicine

• Imaging

• Lab- extended

• (Genetics)

• (Biopsy)

• Microbiology

Content



Time -perspective

Acute Acute, Sub Acute ?

Additional: CNS, CN, Autonomic

Sensory ?

Symmetric /asymmetric



• Motor acute paresis

• Distribution

• Sensory involvement

• Sensory  level

• Reflexes (motor/sensory = NCV)

• Respiration

• Sphincter control

• Cranial nerves

• Time acute, subacute progressive , 
waxing and waning.

• Pain, Sphincter function, Autonomic

• Movements, coordination, ataxia

Examination and questions:
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+++ Cervical spine GBS and variants
Acute toxic, IT 

therapy
Myasthenia 

gravis
Necrotizing

Inflammatory
ICU

++ Brainstem Infections
Botulismus Channelopathy  

Hypokaliemic 
Sensory 

+ Poliomyelitis SSN Metabolic
Combat toxins, 

warfare, bio 
terrorism

Metabolic

Neoplastic Neoplastic

Genetic 
neuropathy and 
chemotherapy

Frequency of NM Weakness



Causes

Vascular

Inflammatory and Autoimmune

„Granulomatose“

Infection

Toxic

Metabolic

Neoplastic

Feldman et al

Staff et al.
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Vascular : pontine infarcts, bilateral anterior medullary infarction

Central Pontine Myelinolysis (CPM)

Transverse Myelopathy (inflammatory, parainfectious, paraneoplastic) 

Spinal anterior and posterior artery syndrome

Myelopathy: Immune, paraneoplastic, parainfectious

Anterior horn cell disease: eg. Poliomyelitis, Acute Flaccid Myelitis, EV-D68

Bilateral medial 

medullary 

infarction: a systematic

review. J Stroke 

Cerebrovasc

Dis 2013 

Aug;22(6):775-80.

CPM

Transverse

myelitis

Central Causes as differential
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Spinal anterior and posterior artery syndrome

r Neurol
actions

•  Search in PubMed
•  Search in NLM Catalog
•  Add to Search

. 2011;65(4):183-6. doi: 10.1159/000324722. Epub 2011 Mar 10.

Clinical core symptoms of posterior spinal artery ischemia
Walter Struhal  1 , Thomas Seifert-Held, Heinz Lahrmann, Franz Fazekas, Wolfgang Grisold

AJNR Am J Neuroradiol 1998, 19 (5) 894-896 

NO myelopathy

https://pubmed.ncbi.nlm.nih.gov/?term=%22Eur+Neurol%22%5Bjour%5D&sort=date&sort_order=desc
https://www.ncbi.nlm.nih.gov/nlmcatalog?term=%22Eur+Neurol%22%5BTitle+Abbreviation%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Struhal+W&cauthor_id=21389729
https://pubmed.ncbi.nlm.nih.gov/?term=Seifert-Held+T&cauthor_id=21389729
https://pubmed.ncbi.nlm.nih.gov/?term=Lahrmann+H&cauthor_id=21389729
https://pubmed.ncbi.nlm.nih.gov/?term=Fazekas+F&cauthor_id=21389729
https://pubmed.ncbi.nlm.nih.gov/?term=Grisold+W&cauthor_id=21389729


Central,
Pons, Medulla, Spinal 

cord

Nerve Roots
DRG

Peripheral Nerves NMT Muscle Specific  condition

Poliomyelitis & exacerbation of the Postpolio syndrome in some general  conditions. (infection, metabolic issues)

Rare: Respiratory initial presentation of MND 

Widdicombe



Central,
Pons, Medulla, Spinal 

cord

Nerve Roots
DRG

Peripheral Nerves NMT Muscle Specific  condition

GBS  and variants

West Nile

Radiculopathies:  Inflammatory, toxic, 

neoplastic

Genetic neuropathies and 

chemotherapy 

Feldman et al
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GBS  and variants

Ultrasound

Median nerve 

thickened

Dr Meng

Lehmann et al
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GBS  
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Lehmann et al, 2023

Cranial

Nerves

Zifko et al
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Among the 48,907 cases reported with COVID‐19vaccines, there were 69 (0.1%) cases of GBS, of which

 23 involved FP (33.3%). 

This included 2 of 22(9.1%) GBS patients who received mRNA vaccines (Pfizer–BioNTech) and 21 of 47 (44.7%) who received

adenovirus‐vectored vaccines (20/44 [45.5%] Oxford–AstraZeneca, 1/3 [33.3%] Johnson & Johnson), also

indicating a higher frequency of FP‐GBS occurring after adenovirus‐vectored vaccines (Fisher exact test:p = 0.0053; see Fig 1).

GBS and CN VII

after

Covid vaccination

Ann Neurol. 2022 Jan; 91(1): 162–163.

Published online 2021 Nov 12. doi: 10.1002/ana.26258

PMCID: PMC8652690

PMID: 34699065

Adenovirus COVID‐19 Vaccines and 

Guillain–Barré Syndrome with Facial Paralysis
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Among the 48,907 cases reported with COVID‐19

vaccines, there were 69 (0.1%) cases of GBS, of which 23 involved FP (33.3%). This included 2 of 22

(9.1%) GBS patients who received mRNA vaccines (Pfizer–BioNTech) and 21 of 47 (44.7%) who received

adenovirus‐vectored vaccines (20/44 [45.5%] Oxford–AstraZeneca, 1/3 [33.3%] Johnson & Johnson), also

indicating a higher frequency of FP‐GBS occurring after adenovirus‐vectored vaccines (Fisher exact test:

p = 0.0053; see Fig 1).

World Health Organization (WHO)  pharmacovigilance database,

VigiBase:

1,257,497 cases reported with COVID‐19 vaccines, 1,256 (0.1%) “acute polyneuropathies” (all cases corresponding to GBS and GBS variants) were reported (422 USA, 

and 119 elsewhere).

0 ,09 %

Ann Neurol. 2022 Jan; 91(1): 162–163.

Published online 2021 Nov 12. doi: 10.1002/ana.26258

PMCID: PMC8652690

PMID: 34699065

Adenovirus COVID‐19 Vaccines and 

Guillain–Barré Syndrome with Facial Paralysis

https://who-umc.org/vigibase/
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GBS  Differentials.

8

Transverse myelitis    

Myelopathy

Tetanus  Cramps, trismus

Rabies    CNS

Lyme   (?)

CIP    

MG

Myopathy  proximal weakness, CK elevation

Psychogenic

Exacerbation of a preexisting neuropathy
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Ganglionitis

SSN

Sjögren

Idiopathic

Nitrous oxide

8

Feldman et al

Posterior collumn
degeneration
Image: Widdicombe, 77
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Acute Neuropathies

Porphyria

Diphtheria

POEMS Syndrome

Organophosphates (in stages)

Infections

Toxic 

ICUAW

Vasculitis  often asymmetric
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Acute Neuropathies

Organophosphates (Stages)

The case of TCE (triorthocresyl)- or 
U- boat (submarine or torpedo ) oil
• Used as lubricant

• Ginger jake paralysis (US 1930)

• Used as oiler cooking (Switzerland,

•  Germany) or transport of oil in 

• contaminated jars.

• Self propagating, disabling, spinal involvement
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Acute Neuropathies
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Acute Neuropathies

From EL Feldman et al
Atlas of neuromuscular disease
Springer 2014

Arsenic

•Acute: sensory , may resemble GBS (also coasting)

•Chronic

•Occupational

•Groundwater contamination (eg Bangladesh)

•Contamination of liquor
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Acute Neuropathies

•The Spanish Toxic Oil Syndrome 20 Years after Its 
Onset: A Multidisciplinary

•Review of Scientific Knowledge

•Emilio Gelpí, et al, Environ Health 

•Perspect 110:457–464 (2002 ) .

fatty acid esters of 3-(N-phenylamino)-1,2-propanediol (PAP).
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HIV 

Clinical syndromes: Occur in specific 

phases of infection

Early: Usually immune mediated

ALS-variant syndrome

Brachial plexopathy

CIDP

Guillain-Barré

Mononeuritis multiplex (Vasculitis)

Myasthenia gravis

Neuromyotonia

Immune myopathy

Cytoplasmic body (Rod) myopath

Hepatitis C

West Nile : neuropathy, myopathy, 

poliomyelitis

African tick bite fever

Dengue fever (acute neuropathy)

ZIKA

Covid SARS ?

Associations with other infections
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Myasthenia gravis

Botulism

Organophosphates „Nerve gas“, eg Sarin

One antidote, atropine, blocks acetylcholine receptors, sparing the body's muscles from overstimulation. The other, pralidoxime, or 2-PAM, removes sarin from the enzyme that stops acetylcholine from accumulating, Nelson said. However, both antidotes must be given within about 10 minutes of exposure in order to be effective, he said.

Image: Widdicombe, 77
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Botulism

One antidote, atropine, blocks acetylcholine receptors, sparing the body's muscles from overstimulation. The other, pralidoxime, or 2-PAM, 

removes sarin from the enzyme that stops acetylcholine from accumulating, Nelson said. However, both antidotes must be given within 

about 10 minutes of exposure in order to be effective, he said.

• Early symptoms
◦ Dysphagia Dry mouth , slurred speech
◦ Vision blurred , diploma
◦ Speech: Slurred; Difficult; Hoarse voice
◦ Nausea, vomitting, constipation

▪ Nausea & vomiting: More with food bourne botulism
▪ Constipation: Childhood botulism

• Weakness
• CN: Ptosis, EO muscles

• Dyphagia, dysarthria
◦ Diffuse weakness

▪ Usually symmetric
▪ Proximal > Distal
▪ "Descending paralysis"
◦ Respiratory

• Sensory loss: Never prominent
• Tendon reflexes

◦ Reduced
• Autonomic: pupils,  heart, hypotension 
•    hyperhydrosis , urinary retention

Springer , Cranial Nerves , unpublished
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Organophosphates „Nervengas“, eg Sarin

One antidote, atropine, blocks acetylcholine receptors, sparing the body's muscles from overstimulation. The other, pralidoxime, or 2-PAM, removes sarin from the enzyme that stops acetylcholine from accumulating, Nelson said. However, both antidotes must be given within about 10 minutes of exposure in order to be effective, he said.
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Myopathy

Inflammatory myopathies 
Necrotizing myopathy
Rhabdomyolysis
Periodic Paralysis
Electrolyte Disorders, hypercalcemia, hypocalcemia
Myosin deficiency (Critical illness myopathy)
Carnitine Deficiency

Neuromuscular Blockade
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Electrodiagnostic
◦EMG

▪Between attacks: Normal
▪During attacks: Irritability or Reduced insertional activity

◦CMAP amplitude
▪Reduced during attacks
▪ Increased immediately after sustained (5 min) maximal contraction
▪Progressively reduced (by 40%) during rest 20 to 40 min after initial increment (80% of patients)
▪Normals: Mild increase in CMAP amplitude after exercise
▪Epinephrine: Reduces size of CMAP

Hypokalemic Periodic Paralysis
Hereditary

Ca++

 Ca++ channel: CACNA1S; 1q32
 Na+ channel: SCN4A; 17q23
 Gitelman: SLC12A3; 16q13
 K+ channel
  KCNE3: 11q13
  KCNJ2: 17q24
  KCNJ5: 11q24

 Renal tubular acidosis: SLC4A1; 17q21 
Gossypol myopathy

 HOPP + CNS: ATP1A2; 1q23
 Thyrotoxic (TTPP)
  1: CACNA1S; 1q32
  2: KCNJ18; 17p11
  3: 17q24.3

Acquired
 K+ wasting
 Dengue fever

https://neuromuscular.wustl.edu/mother/myotox.htm

https://neuromuscular.wustl.edu/mother/chan.html#slc12a3
https://neuromuscular.wustl.edu/ataxia/domatax.html#ahc1pp
https://neuromuscular.wustl.edu/nother/infect.htm#dengue
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Hypokalemic Paralysis

Barium myopathy (Hypokalemic) 
Toxicology 

Toxin: Soluble salts; Acetate, Carbonate, Chloride, Hydroxide, Nitrate, Sulfide Doses (Oral): Toxic 200 mg; Lethal 1 to 15 g

Exposure 

Oral: Suicide; Food contamination (Table salt, Flour, Potato meal substitution Inhalation

Burns: Molten barium chloride 

Clinical

Acute toxicity 

GI: Nausea; Vomiting; Diarrhea; Abdominal pain; Xerostomia 

Perioral paresthesias (Occasional) Weakness 

Quadriparesis: Flaccid

Muscle twitching

No involvement of cranial nerves or respiration Reflexes: Often absent; May be preserved Rhabdomyolysis: Occasional 
https://neuromuscular.wustl.edu/mother/myotox.htm
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Myopathy

Inflammatory myopathies 

Necrotizing myopathy
Immune mediated
Toxic myopathies

Case: Poliomyositis in 
remission.
Swallowing difficulties
Pseudosclerodermiform 
stenosis
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Myopathy

Inflammatory myopathies 

https://neuromuscular.wustl.edu/mother/myotox.htm
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Myopathy

Inflammatory myopathies 
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Toxic Myopathy

https://neuromuscular.wustl.edu/mother/myotox.htm
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Rhabdomyolysis

Am Fam Physician. 2002;65(5):907-913
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Rhabdomyolysis

Am Fam Physician. 2002;65(5):907-913
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Rhabdomyolysis

CRITICALCARENURSE Vol23,No.6,DECEMBER2003 15 
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Acute sensory loss

Intensive Care conditions

Musculoskeletal pain

Insulin „Neuritis“

Rabies (paralytic form)

Tetanus

Exacerbation of chronic neuro-

muscular disease

Other Causes
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Delayed to 02/24
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2024
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2026

2026

2026

Vancouver (Canada)

Copenhagen (Denmark)

Florence (Italy)

?



2027

WCN 2027

Congratulations, Africa



Questions : 
General : Wolfgang Grisold

grisoldw@gmail.com

Immune Neuropathies and ICI:
Anna Grisold

anna.grisold@gmail.com

Nerve Ultrasound: 
Stefan Meng

stefan.meng@meduniwien.ac.
at

Please specify precise question, 
please use English

Specific question for ICI Nerve ultrasound 

You can add an image or video

EMG Reindorfgasse, Plankensteiner Neurologie Seminare, Otto Knaus Foundation, JD Widdicombe

mailto:grisoldw@gmail.com
mailto:anna.grisold@gmail.com
mailto:stefan.meng@meduniwien.ac.at
mailto:stefan.meng@meduniwien.ac.at


Acknowledgements: Anna Grisold, Stefan Meng, Robert Schmidhammer
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