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”Today´s menu”: 

• Diagnosis av acute disturbance of motor 
function 

• ”Urgent” conditions 

• A few other acute conditions 

 

 

 

 



  

Symptom Diagnosis Treatment 



Diagnosis av acute disturbance of 
motor function: 

 

1. Type of abnormal motor function? 

2. Anatomical level/extent? 

3. Underlying cause? 



1. Type of abnormal motor function? 

• Muscle weakness/hypotonia 

• Spasticity 

• ”Movement disorder” 
– Ataxia 

– Dyskinesia 

– Dystonia 

– Atetosis 

– Myoclonus 

– Tics 

 

 

 

 

 

 



2. Anatomical level/extent? 

1. What muscle groups are engaged? 

2. Level of lesion? 

 

 

 

 

 

Lower motor neuron (Table 4.2) 
 
Axon (Table 4.3) 
 
Neuromuscular junction (Table 4.4) 
 
Muscle fiber (Table 4.5) 
 
 

CNS (see Table 4.1) 



 

 

 

 

 

Physical exam findings each anatomic level: 
 

Neurocrit Care (2012) 17:S79–S95  



3. Underlying cause? 

 

 

 

 

 

Neuromuscular disorder (genetic) 
Autoimmune cause 
Infection 
Toxic/metabolic cause 
Trauma 
Compression 
Hypoxia 
Vascular events 
Epilepsy 
Conversion syndrome 
Myalgic encephalomyelitis 
 

Systemic disorder 
Fatigue 
Pain 
Catatonia 
 
 



Supraspinal level 

 

 

 

 

 

Infection/inflammation (meningitis, encephalitis, ADEM, 
MS) -> LP with CSF analysis, bacterial culture, virus 
isolation, brain MRI 
Tetanus -> Clinical diagn, spatula test 
 
Hypoxic/ischemic insult (near drowning, CO poisoning) 
-> Blood gas, EEG, neuroradiology, carboxyhemoglobin 
 
Vascular events (stroke, TIA, vasculitis) 
->Neuroradiology, coagulation panel, echocardiogram 
 
Seizures (e.g. Todd´s paralysis) 
-> B-glu, electrolytes, EEG, neurorad, b-gas, toxic screen 
 
 
 
 
 



Sejersen & Wang, Acute Pediatric Neurology, 2014, Springer 



Spinal level: 

 

 

 

 

 

Infection/inflammation (epidural abscess, osteomyelitis, 
transverse myelitis, neuromyelitis optica, poliomyelitis, 
West Nile virus) 
->Spine MRI, LP (CSF analysis, bact culture, enterovirus 
PCR/immunidiagnostics, s-NMO IgG) 
 
Trauma  
->Spine X-ray and CT/MRI 
 
Tumor  
-> Spine CT/MRI 
 
 



Sejersen & Wang, Acute Pediatric Neurology, 2014, Springer 



Peripheral motor nerve: 

 

 

 

 

 

Autoimmune (AIDP/Guillain-Barré, CIDP) 
-> Neurophysiology (nerve conduction) 
 
Trauma (brachial plexus injury, focal nerve 
compression) 
->Neurophysiology (EMG, nerve conduction), MRI 
 
Critical illness polyneuropathy 
-> EMG, nerve conduction 
 
Drug-induced neuropathy (e.g. Vincristine, cis-platinin, 
metronidazol, amiodarone) 
-> EMG, nerve conduction 
 
 
 



Sejersen & Wang, Acute Pediatric Neurology, 2014, Springer 



Neuromuscular junction: 

 

 

 

 

 

Infection: infant botulism 
->Botulinum toxin in stool 
 
Autoimmune: Myasthenia gravis 
-> Ach rec a.b., MuSK a.b., LRP4 a.b.,rep nerve stim,  
sf-EMG 
 
Snake venom (neurotoxins mostly in elapid snake 
species) 
-> History, clin exam. BP, neurol assessm., ECG 
 
 



Sejersen & Wang, Acute Pediatric Neurology, 2014, Springer 



Skeleletal muscle: 

 

 

 

 

 

Virus infection (coxsackie, infl, parainfl, EBV, adenovirus, 
Dengue fever, Lassa fever 
->Serology, virus isolation, PCR 
 
Brucellosis (zoonisis) 
-> Brucella a.b., culture, PCR 
 
Ricketsia (e.g. typhus, Q-fever, Mediterranean spotted 
fever) 
->Typical clin presentation, PCR 
 
 



Skeleletal muscle: 

 

 

 

 

 

Malignant hyperthermia 
 
Hereditary NMDs 
 
Intensive care myopathy 
 
Hypokalemic periodic paralysis  
-> s-K, Exercise EMG, mutation SCN4A, CACNA1S 
  
Hyperkalemic periodic paralysis 
-> s-K/electrolytes, ECG, mutation SCN4A 
 
 
 
 



Sejersen & Wang, Acute Pediatric Neurology, 2014, Springer 
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Sejersen & Wang, Acute Pediatric Neurology, 2014, Springer 

Other musculoskeletal causes: 



Muscle weakness, ”urgent conditions”: 

1. Stroke/Cerebrovascular insult 

2. Spinal cord compression 

3. AIDP / Guillain-Barré syndrome 

4. Myasthenic crisis and botulism 

5. Malignant hyperthermia 

 



AIDP/Guillain-Barrés syndrom 

Acute inflammatory demyelinating polyneuropathy (AIDP) 

Incidense: 0.5-1/100 000/yr 

Symptom:  

Preceding infection common. Pareasthesias in feet and 
hands followed by weakness (distal ->proximal). Pain may 
occur.  

CAVE potential respiratory failure and dysautonomia! 

Miller Fischer syndrome: svaghet proximalt -> distalt, 
ataxia, ophtalmoplegia 

 



Diagnosis AIDP/Guillain-Barré: 

Liquor: Protein elevated, with or w.o. pleocytosis 
(10-50/ml, lymphocyte predominance). Max appr 
day 10! 

Serology: Anti-ganglioside a.b. occur 

Neurophys: ENeG –slowed conduction velocities, 
F-response latency/lack of F-wave (sign 
demyelinating process). 

Neuroradiology (MR with contrast): 
Enhancement of nerve roots. 

 

 



Treatment AIDP/Guillain-Barré: 

IVIG: 
0.4 mg/kg/d for 5 days, alternatively 
2 g/kg over2-4 days. 
 
Plasmapheresis 
 
Profylaxis DVT: Low-molecular heparin 
Profylaxis stress caused gastritis: H2-antagosist 
GI funtion: Lactulosis, enema 
 
 
 
 
 



Myasthenic crisis: 

Myastenia gravis: Autoimmune defect of neuromuscular 
junction (Ach rec) 
 
Myasthenic crisis: Acute worsening of MG. Provoked by 
e.g. fever, infection, aspiration, medicines  (high dose 
cortisone, aminoglycosides, erythromycin, clindamycin ) 
 
Cholinergic crisis: Acute  
worsening  from overdose of  
Cholinesterase inhibitors 
 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Myasthenic crisis: 

Symptoms: Ptosis, diplopia, general uscle 
weakness – fatigability, dysphonia, dysphagia 

RESPIRATORY FAILURE! 

 

Diagnosis: Neurophysiology (rep nerve stim, 
single fiber-EMG, Anti-AChR, Anti-MuSK). 
Clinical tests endurance 

Edrophonium /”Tensilon” test (film response 
of chose muscle groups) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Myasthenic crisis: 

Treatment: Cholinesterase inhibitor 
(Pyridostigmin, Infants: 0.5-1 mg/kg/dose 
each 4-6 h, older children 7 mg/kg/d 
distributed on 3-6 doses,  adults 60 -180 mg x 
3-6. 

0.1 mg/kg per dose if i.v. route) 

Surveillance respiratory function! Readiness 
for ventilator care! 

Possibly IVIG, cortisone, plasmaferesis 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Acute infantile botulism: 

Symptoms:  Remind of severe MG. NOTE! Often 
preceded by constipation. Ptosis, diplopia, general 
muscle weakness – fatigability, dysphonia, dysphagia 
RESPIRATORY FAILURE! 
 
Diagnosis: Neurophysiology (rep nerve stim, single 
fiber-EMG). Detection Cl difficile in faeeces, botulinum 
toxin in serum. 
 
Treatment: Supportive care, surveillance respiration 
and readiness ventilator care. Botulinum IG. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Malignant hyperthermia,  
symptoms: 

Specific 

 Muscle rigidity* 

 Increased CO2 production 

 Marked temperature 

elevation 

 Rhabdomyolysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Non-Specific 

 Tachycardia 

 Tachypnea 

 Acidosis (respiratory; 

metabolic) 

 Hyperkalemia  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Malignant hyperthermia,  
diagnosis: 

Muscle Contracture Test 

 Caffeine Halothane 

Contracture Test(CHCT) 

 Gold Standard 

 MH Muscle Biopsy 

Center  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Genetic Testing 

 Ryanodine receptor 

(RYR1 Gene) 

 Primary genetic focus  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Malignant hyperthermia,  
triggers: 

MH Triggers 

 Potent volatile anesthetics 

 Sevoflurane 

 Desflurane 

 Isoflurane 

 Depolarizing muscle 

relaxants 

 Succinylcholine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOT MH Triggers 

 Nitrous oxide 

 IV induction agents  

 Non-depolarizing muscle 

relaxants 

 Opioids  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Malignant hyperthermia,  
physiology: 

 Inherited disorder of skeletal muscle 

 Problem w/ reuptake of intracellular Ca2+ 

 Exact cause uncertain 

 Ryanodine receptor / central core disease 

 Disease inheritance is autosomal dominant 

 MH-like reactions in other myopathies / MDs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Malignant hyperthermia,  
treatment: 

 Stop triggering inhalation 

agents/succinylcholine 

 Hyperventilate high flow 100% O2 

 Dantrolene 2.5mg/kg push, repeat prn 

 Continue monitoring & interventions 

 Treat hyperthermia, acidosis, and arrhythmias 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A few words on: 

1. Intensive care neuropathy/myopathy 

2. ”Floppy infant”  

3. Status dystonicus 

 



Intensive care neuropathy/myopathy 

Neural Regen Res. 2014 Jan 1; 9(1): 101–110. 
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Intensive care neuropathy/myopathy 

Neural Regen Res. 2014 Jan 1; 9(1): 101–110. 
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”Floppy infant syndrome”:  

A condition of marked muscle 
relaxation in a baby so that when 
supported face down the baby 
droops over the hand like an 
inverted "U" 



Central or peripheral cause? 

Central cause 

• Reduced conscience 

• (w.o. weakness) 

• Peripheral reflexes 
often increased 

• Primitive reflexes 
decreased 

 

Peripheral cause 

• Normal conscience 

• Weakness  

• Absence of peripheral 
reflexes  



Anatomical level - cause: 

Bodensteiner, Semin Pediatr Neurol 15:10-20, 2008  



Investigations central cause: 

• B-glucose, electrolytes, blood gas, Blood count, s-
bilirubin, screen for sepsis incl LP 

• EEG/aEEG 

• Ultrasound/CT/MR CNS 

• Metabolic workup, TORCH 

• Karyotype/Array CGH if dysmorphic traits 

• Genetic analysis Prader-Willi syndrome or other 
suspected hereditary disorder/syndrome 



Investigations peripheral cause:  

●  s-CK (-> genetic analysis cong mu.dys) 

●  EMG, EnEG, repetitive nerve stim. 

●  muscle biopsy (-> genetic analysis cong myopathy, 
mitochondrial disease, metabolic myopathy) 

●  specific genetic tests: e.g. congenital DM1, SMA 
(deletion SMN)  

●  Short acting cholinesterase inhibitors 
(Edrophonium/Tensilon test) and/or attempt 
pyridostigmin therapy 

  



Status dystonicus 

‘Increasingly frequent and severe episodes of 
generalized dystonia (sustained involuntary muscle 
contraction leading to abnormal postures and 
movement) which requires urgent hospital 
admission’  
Acute cause (e.g. near-drowning, asphyxia, 
encephalopathy)  
or secondary to known dystonia 
Triggering factors: Infection, stress, trauma, surgery, 
fever, onset/withdrawal of drug (e.g. Li, 
clonazepam). 



Status dystonicus 

Treatment/management: Fluid and electrolyte 
balance, control vital parameters, analgetics.  

 

ATT.! risk rhabdomyolysis -> myoglobinuria 

->kidney failure! 

 

Indication deep sedation (midazolam, propofol) 
with repirator? 

 

 



 

 

 

 

 

ENLS: Initial management of acute weakness  
 

Neurocrit Care (2012) 17:S79–S95  



Thank you! 


