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New methods

04.04.2024 Referent / Bereich

2



Muskelzentrum/ALS Clinic

Andrew Eisen:

The clinical context of the Edx exam is of 

essential importance

ALS is never diagnosed on 

Edx criteria alone
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Differentialdiagnosis: simplification

 Pure motor syndrome (usually focal in onset)

 Weakness

 Wasting

 Progression over months-years

 «plus symptoms»

 Cramps

 fasciculations
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Diagnostic delay in ALS : ISIS survey
(Chio, J Neurol. 1999, ALS 2000)

 201 patients (USA, 

Argentina, Brazil Germany, 
Spain, Italy)

 Onset –
diagnosis: 14 
months (12-17)
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Diagnostic delay in ALS : ISIS survey

(Chio, J Neurol. 1999, ALS 2000)

 Misdiagnosis (45%)

 Neuropathy

 Medullary compression

 Periarthritis

 Cerebral stroke

 Narrow spinal canal

 Osteoporosis

 Neurologists 28%, GPs 29%, orthopedic surgeons 

26%,  other specialists 18%
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 Median time 9.5 months
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 Median time 11.5 months

 In average 3 different physicians before diagnosis

 52% received an alternative diagnosis

 Neuropathy (28%)

 Spine disease (18%)
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El Escorial criteria 1994 

(Brooks et al. J. Neurol.Sci. 1994)
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Real Sitio de San Lorenzo de El Escorial 

Built 1563 -1584  by King Philipp II. of Spain

Largest Renaissance building worldwide

https://de.wikipedia.org/wiki/Philipp_II._(Spanien)
https://de.wikipedia.org/wiki/Spanien
https://de.wikipedia.org/wiki/Renaissance
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Diagnostic investigations: ISIS survey
(Chio, ALS 2000)

 EMG: 90%

 Requested by neurologist in 90%

 Requested by other specialists 10%

 MRI (cervical and lumbar): 66%

 CSF: 30%

 Muscle biopsy: 20%
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Shortening the time post- onset
(Brooks.  J Neurol Sci 1999) 
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Revised El Escorial criteria (Brooks et al. ALS 2000)
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Electrophysiological Features of 

LMN Dysfunction (revised El Escorial criteria 2000)

 Conventional EMG studies
The features of LMN dysfunction …are defined 
by electromyographic ….evidence of 
 active and

 chronic denervation

 fasciculations.



Muskelzentrum/ALS Clinic

EMG findings (EEC, 2000)

 Active denervation:

 spontaneous activity (fibrillation potentials, positive sharp 

waves)

 Chronic denervation:

 impaired MUP recruitment (rapid firing) 

 unstable MUPs (Jiggle)

 abnormal MUP size and shape (polyphasic potentials)
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Jiggle (unstable motor unit potential) ALS
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1. Edx and clinical data are of equal and 

interchangeable value in diagnosing ALS

2. In the presence of signs of partial denervation, 

Fasciculation potentials (preferably of complex 

morphology) are equivalent to fibs-psw, indicating 

ongoing denervation

3. Fibs and psws are usually recorded in strong, non-

wasted muscles

4. Unstable MUPs & FPs are especially relevant
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Diagnostic criteria for amyotrophic lateral sclerosis: A multicentre study of inter-rater variation and 

sensitivity. Johnsen et al..Clin Neurophysiol. 2019 Feb

Do clinicians apply the EE category correctly?
N=399 patients with suspected ALS 
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Revisions: possible ALS = ALS



Muskelzentrum/ALS Clinic

Possible ALS = ALS

EMG abnormalities that must include:

Both evidence of chronic neurogenic change, defined by large 

motor unit potentials of increased duration and/or increased 

amplitude, with polyphasia and motor unit instability regarded as 

supportive but not obligatory evidence
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Carvalho M, et al. J Neurol Neurosurg Psychiatry 2013;84:963–968
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Andrew Eisen:

The clinical context of the Edx exam is of 

essential importance

ALS is never diagnosed on 

Edx criteria alone

“Pattern recognition”
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Video with permission of

the patient



Muskelzentrum/ALS Clinic

04.04.2024

24

Letters to the editor

Flail arm 

syndrome: a 

distinctive variant 

of amyotrophic

lateral sclerosis T 

M HU, 

C M ELLIS, 

A AL-CHALABI, 

P N LEIGH, 

C E SHAW

https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwirgNTM89niAhULUlAKHbozCVsQjRx6BAgBEAU&url=https://jnnp.bmj.com/content/65/6/950&psig=AOvVaw0mesS4HJ4kUOHt9Gamv4_0&ust=1560083905467089
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 Clinical:

 split hand, foot drop etc

 Finger flexors usually strong

 Grade of weakness and wasting are proportional

 Tounge wasting an fasciculations: 80% predictive value for ALS

 If no fasciculations: consider alternative diagnosis

 Neurophysiology

 chronic EMG changes (EE)

 Unstable MUPS, Jiggle (EE, Awaji)

 Signs of active denervation in strong muscles (Awaji)

 One region (Gold coast) with upper and lower MN 

signs=ALS
04.04.2024 Referent / Bereich
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Clues for differential diagnosis of pure motor syndromes

ALS
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 Clinical

 Pattern of weakness can be attributed to specific nerves (e.g. radial,ulnar)

 huge discrepancy between high-graded weakness and only modest 

atrophy of muscles (clinical sign of  a “conduction block”)

 especially recognizable in patients with short disease duration (a few 

months)

 Neurophysiology: Hunting for signs of demyelination (F-waves, 

conduction block)

 Weak (mild atrophic) muscle with no spontaneous activity but complex, 

unstable MUPs

 Recruitment pattern („rapid firing“) dysproportional to atrophy

 Fasciculation potentials may be seen

 NCS: high threshold for nerve stimulation

Clues for differential diagnosis of pure motor syndromes

MMN (multifocal motor neuropathy)
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 Clinical

 weakness and atrophy of knee extensors and finger flexors

 In ALS finger flexors are usually strong until advanced disease stages

 Neurophysiology

 large complex potentials frequent, but components are „spiky“

 „myopathic“ potentials sometimes hard to find

 CRDs are more likely in myopathies

 Look at thoracic paraspinals: if frank denervation and less than in limb

muscles myopathy more likely

 Hyperrecruitment

 no rapid firing, no fasciculations,  no Jiggle

Clues for differential diagnosis of pure motor syndromes

IBM (inclusion body myositis)
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 Clinical

 Gynecomastia, quivering of the chin, absent ankle jerk, high CK (>2000U/l) 

 Neurophysiology

 large MUPs (> 8 mV, like in Polio), no sural SNAP

Clues for differential diagnosis of pure motor syndrome

Kennedy disease

Klickovic et al.
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EMG changes in ALS: Fasciculations
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Fasciculations
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Fasciculations

04.04.2024 Referent / Bereich

31



Muskelzentrum/ALS Clinic

04.04.2024 Referent / Bereich

32



Muskelzentrum/ALS Clinic

 Clinical

 you will receive photos and videos before you see the patient

 «yes doctor I believe you, but……»

 medical students and staff more likely to have fasciculation anxiety

syndrome
 Fasciculation anxiety syndrome in clinicians. Simon NG, Kiernan MC.Simon NG, et al. J Neurol. 2013 

Jul;260(7):1743-7. doi: 10.1007/s00415-013-6856-8. Epub 2013 Feb 12.

 A prospective study of benign fasciculation syndrome and anxiety. Filippakis A, Jara J, Ventura N, Scala 

S, Scopa C, Ruthazer R, Karakis I, Srinivasan J, Russell JA, Ho DT.Filippakis A, et al. Muscle Nerve. 2018 

Dec;58(6):852-854. doi: 10.1002/mus.26193. Epub 2018 Sep 11.

 Neurophysiology:

 EMG: Don’t needle calf muscles

 (Rare) fasics may be found above the knee but MUPs don’t jiggle

Clues for differential diagnosis of pure motor syndromes

Benign cramp/fasciculation and fasciculation anxiety

syndrome

https://pubmed.ncbi.nlm.nih.gov/23400500/
https://pubmed.ncbi.nlm.nih.gov/30028521/
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Questions?
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Biomarker  bei ALS

Imaging, Labor, MUNIX

Akademie Neuromuskuläre

Erkrankungen

16.-17. November 2018 Innsbruck

Markus Weber

Muskelzentrum/ALS Clinic, Kantonsspital
St.Gallen

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&ved=2ahUKEwiAuLX018LeAhUlNOwKHU0DDGsQjRx6BAgBEAU&url=https://es.wikivoyage.org/wiki/Innsbruck&psig=AOvVaw2O4TI_7bnqqn_E_P6Mi3NY&ust=1541694019008358
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Differentialdiagnosis: EFNS guidelines 2012 
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Lab recommendations: EFNS guidelines 2012
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ALS mimics

 Misdiagnosis (false

positive)
 Scottish Motor Neuron Disease

Register, Davenport et al. 1996

 10% out of 552 incident cases

 1. Cervical spondylotic myelopathy

 2. MND plus syndromes

 3. MS

 Ireland, population-based study, 

Traynor et al. 2000

 7.3 % out of 437 referrals

 1. MMN

 2. Kennedy disease

 3. Motor neuropathy

 Missed diagnosis (false

negative)
 Bulbar onset ALS, Turner et al. 

2010

 50 % referred to another speciality

prior to diagnosis (otolaryngology, 

stroke clinics)

 Retrospective (neurological) 

cohorts (Srinivasan et al. 2006; 

Kraemer et al 2010)

 12 % surgery prior to diagnosis

 Retrospective (neurosurgical) 

cohorts (Yoshor et al. 2005)

 4.2%  out of 1131 spinal 

decompressive surgery
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Gold Coast diagnostic criteria: Implications for ALS 

diagnosis and clinical trial enrollment. Steve Vucic et al. M&N, Nov 2021


