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CATEGORIES  

 IDENTIFYING INFORMATION AND AVAILABILITY  

 DISCLAIMER  

SCOPE 

DISEASE/CONDITION(S) 

Multifocal motor neuropathy (MMN) 

GUIDELINE CATEGORY 

Diagnosis 

Evaluation 

Management 
Treatment 

CLINICAL SPECIALTY 

Family Practice 

Internal Medicine 
Neurology 

INTENDED USERS 

Physicians 

GUIDELINE OBJECTIVE(S) 

To construct guidelines for the definition, diagnosis, and treatment of multifocal 

motor neuropathy (MMN) based on the available evidence and, where adequate 
evidence was not available, consensus 

TARGET POPULATION 

Patients presenting with multifocal motor neuropathy (MMN) 

INTERVENTIONS AND PRACTICES CONSIDERED 

Diagnosis/Evaluation 

1. Clinical examination 

2. Electrodiagnostic tests 

3. Anti-ganglioside GM1 antibody testing 

4. Magnetic resonance imaging (MRI) of the brachial plexus 

5. Cerebrospinal fluid (CSF) examination 
6. Investigations for concomitant disease or to exclude other possible causes 

Treatment 
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1. Intravenous immunoglobulin (IVIg) as the first line of treatment 

2. Repeated IVIg treatment if effective 

3. Cyclosporine, azathioprine, interferon-beta 1a (IFN-beta 1a), 
cyclophosphamide, or rituximab if IVIg is not effective 

MAJOR OUTCOMES CONSIDERED 

 Muscle strength 

 Numbers of conduction blocks (CBs) 
 Axonal degeneration 

METHODOLOGY 

METHODS USED TO COLLECT/SELECT EVIDENCE 

Searches of Electronic Databases 

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE 

The Task Force searched MEDLINE from 1980 onwards to July 24, 2004 for 

articles on multifocal motor neuropathy (MMN) and "diagnosis" or "treatment" or 

"guideline" but found that the personal databases of Task Force members were 
more useful. They also searched the Cochrane Library in September 2004. 

NUMBER OF SOURCE DOCUMENTS 

More than 400 documents were retrieved during the literature search. 

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE 

EVIDENCE 

Weighting According to a Rating Scheme (Scheme Given) 

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE 

Evidence Classification Scheme for a Diagnostic Measure 

Class I: A prospective study in a broad spectrum of persons with the suspected 

condition, using a "gold standard" for case definition, where the test is applied in 

a blinded evaluation, and enabling the assessment of appropriate tests of 
diagnostic accuracy 

Class II: A prospective study of a narrow spectrum of persons with the suspected 

condition, or a well-designed retrospective study of a broad spectrum of persons 

with an established condition (by "gold standard") compared to a broad spectrum 

of controls, where test is applied in a blinded evaluation, and enabling the 
assessment of appropriate tests of diagnostic accuracy 



4 of 14 

 

 

Class III: Evidence provided by a retrospective study where either persons with 

the established condition or controls are of a narrow spectrum, and where test is 

applied in a blinded evaluation 

Class IV: Any design where test is not applied in blinded evaluation OR evidence 

provided by expert opinion alone or in descriptive case series (without controls) 

Evidence Classification Scheme for a Therapeutic Intervention 

Class I: An adequately powered prospective, randomized, controlled clinical trial 

with masked outcome assessment in a representative population or an adequately 

powered systematic review of prospective randomized controlled clinical trials with 

masked outcome assessment in representative populations. The following are 

required: 

a. Randomization concealment 

b. Primary outcome(s) is/are clearly defined 

c. Exclusion/inclusion criteria are clearly defined 

d. Adequate accounting for dropouts and crossovers with numbers sufficiently 

low to have minimal potential for bias 

e. Relevant baseline characteristics are presented and substantially equivalent 

among treatment groups or there is appropriate statistical adjustment for 

differences 

Class II: Prospective matched-group cohort study in a representative population 

with masked outcome assessment that meets a–e above or a randomized, 
controlled trial in a representative population that lacks one criteria a–e 

Class III: All other controlled trials (including well-defined natural history 

controls or patients serving as own controls) in a representative population, where 

outcome assessment is independent of patient treatment 

Class IV: Evidence from uncontrolled studies, case series, case reports, or expert 
opinion 

METHODS USED TO ANALYZE THE EVIDENCE 

Review of Published Meta-Analyses 
Systematic Review 

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE 

Not stated 

METHODS USED TO FORMULATE THE RECOMMENDATIONS 

Expert Consensus 

DESCRIPTION OF METHODS USED TO FORMULATE THE 
RECOMMENDATIONS 
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This guideline has been produced by the Task Force members of the European 

Federation of Neurological Societies (EFNS) who are also members of the 

Peripheral Nerve Society (PNS). Additional non-European members of the Task 

Force were appointed on the recommendation of the Board of Directors of the 
PNS. 

Methods for Reaching Consensus 

Pairs of Task Force members prepared draft statements about definition, 

diagnosis, and treatment, which were considered at a meeting in September 

2004. Evidence was classified as class I to IV and recommendations as level A to 

C according to the scheme agreed for EFNS guidelines (see the "Rating Scheme 

for the Strength of the Evidence" and the "Rating Scheme for the Strength of the 

Recommendations" fields). When only class IV evidence was available but 

consensus could be reached, the Task Force offered advice as good practice 

points. The statements were revised and collated into a single document, which 
was then revised iteratively until consensus was reached. 

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS 

Rating of Recommendations for a Diagnostic Measure 

Level A rating (established as useful/predictive or not useful/predictive) requires 

at least one convincing class I study or at least two consistent, convincing class II 

studies. 

Level B rating (established as probably useful/predictive or not useful/predictive) 
requires at least one convincing class II study or overwhelming class III evidence. 

Level C rating (established as possibly useful/predictive or not useful/predictive) 
requires at least two convincing class III studies. 

Rating of Recommendations for a Therapeutic Intervention 

Level A rating (established as effective, ineffective, or harmful) requires at least 
one convincing class I study or at least two consistent, convincing class II studies. 

Level B rating (probably effective, ineffective, or harmful) requires at least one 
convincing class II study or overwhelming class III evidence. 

Level C rating (possibly effective, ineffective, or harmful) requires at least two 

convincing class III studies. 

Good Practice Point (GPP) When only class IV evidence was available but 

consensus could be reached, the Task Force offered advice as good practice 
points. 

COST ANALYSIS 

A formal cost analysis was not performed and published cost analyses were not 
reviewed. 
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METHOD OF GUIDELINE VALIDATION 

Peer Review 

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION 

The guidelines were validated according to the European Federation of 

Neurological Societies (EFNS) criteria (Hughes RAC, Barnes MP, Baron J, Brainin M 

[2001]. Guidance for the preparation of neurological management guidelines by 

EFNS scientific task forces. Eur J Neurol 8:549-550). 

RECOMMENDATIONS 

MAJOR RECOMMENDATIONS 

The levels of evidence (class I-IV) supporting the recommendations and ratings of 

recommendations (A-C, Good Practice Point [GPP]) are defined at the end of the 

"Major Recommendations" field. 

Diagnostic Criteria (Good Practice Points) 

1. Clinical: the two core criteria and all exclusion criteria should be met (see 

Table 1, below) 

2. Electrodiagnostic: definite or probable conduction block (CB) in at least two 

nerves (see Table 2, below) 

3. Supportive: anti-GM1 antibody testing, magnetic resonance imaging (MRI), 

cerebrospinal fluid (CSF) examination, and treatment response (see Table 3, 

below) 

4. Categories: definite and probable multifocal motor neuropathy (MMN) (see 
Table 4, below) 

Table 1. Clinical Criteria for Multifocal Motor Neuropathy (MMN) 
Core criteria (both must be present)  

1. Slowly progressive or stepwise progressive, asymmetric limb weakness, or 

motor involvement having a motor nerve distribution in at least two nerves, 

for more than 1 month* 

2. No objective sensory abnormalities except for minor vibration sense 
abnormalities in the lower limbs 

Supportive clinical criteria  

3. Predominant upper limb involvement** 

4. Decreased or absent tendon reflexes in the affected limb*** 

5. Absence of cranial nerve involvement^ 

6. Cramps and fasciculations in the affected limb 
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Exclusion criteria  

7. Upper motor neuron signs 

8. Marked bulbar involvement 

9. Sensory impairment more marked than minor vibration loss in the lower limbs 

10. Diffuse symmetric weakness during the initial weeks 

11. Laboratory: cerebrospinal fluid protein >1g/L 

*Usually more than 6 months. 

**At onset, predominant lower limb involvement accounts for nearly 10% of the cases. 

***Slightly increased tendon reflexes, in particular in the affected arm, have been reported and do not 
exclude the diagnosis of MMN provided criterion 7 is met. 

^12th nerve palsy has been reported. 

Table 2. Electrophysiological Criteria for Conduction Block (CB)* (Good 

Practice Points) 

1. Definite motor CB* 

Negative compound muscle action potential (CMAP) area reduction on 

proximal versus distal stimulation of at least 50% whatever the nerve 

segment length (median, ulnar, and peroneal). Negative CMAP amplitude on 

stimulation of the distal part of the segment with motor CB must be >20% of 

the lower limit of normal and >1mV (baseline negative peak) and an increase 
of proximal negative peak CMAP duration must be <30%. 

2. Probable motor CB* 

Negative CMAP area reduction of at least 30% over a long segment of an 

upper limb nerve with an increase of proximal negative peak CMAP duration 

<30%, or  

Negative CMAP area reduction of at least 50% (same as definite) with an 

increase of proximal negative peak CMAP duration >30%  

3. Normal sensory nerve conduction in upper limb segments with CB and normal 
sensory nerve action potential (SNAP) amplitudes (see exclusion criteria) 

*Evidence for CB must be found at sites distinct from common entrapment or compression syndromes. 

Table 3. Supportive Criteria 
1. Elevated immunoglobulin M anti-ganglioside GM1antibodies (level A 

recommendation) 

2. Magnetic resonance imaging showing gadolinium enhancement and/or 

hypertrophy of the brachial plexuses (good practice point) 

3. Clinical improvement following intravenous immunoglobulin treatment (good 
practice point) 

Table 4. Diagnostic Categories 
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Definite MMN  

Clinical criteria 1, 2, and 7 to 11 and electrophysiological criteria 1 and 3 in one 

nerve 

Probable MMN  

Clinical criteria 1, 2, and 7 to 11 and electrophysiological criteria 2 and 3 in two 

nerves 

Clinical criteria 1, 2, and 7 to 11and electrophysiological criteria 2 and 3 in one 

nerve and at least one supportive criterion 1 to 3 (see Table 3 above) 

Diagnostic Tests (Good Practice Points) 

1. Clinical examination and electrodiagnostic tests should be considered in all 

patients. 

2. Anti-ganglioside GM1 antibody testing, MRI of the brachial plexus, and CSF 

examination should be considered in selected patients. 

3. Investigations to discover concomitant disease or exclude other possible 

causes should be considered, but the choice of tests will depend on the 
individual circumstances. 

Treatment 

1. Intravenous immunoglobulin (IVIg) (2 g/kg given over 2 to 5 days) should be 

considered as the first line of treatment (level A recommendation) when 

disability is sufficiently severe to warrant treatment 

2. Corticosteroids are not recommended (good practice point) 

3. If an initial treatment with IVIg is effective, repeated IVIg treatment should 

be considered in selected patients (level C recommendation). The 

frequency of IVIg maintenance therapy should be guided by the response 

(good practice point). Typical treatment regimen is 1 g/kg every 2 to 4 

weeks or 2 g/kg every 1 to 2 months (good practice point) 

4. If IVIg is not (or not sufficiently) effective, then immunosuppressive 

treatment may be considered. Cyclophosphamide, cyclosporine, azathioprine, 

interferon-beta 1a (IFNb1a), or rituximab are possible agents (good practice 

point) 

5. Toxicity makes cyclophosphamide a less desirable option (good practice 

point). 

Definitions: 

Evidence Classification Scheme for a Diagnostic Measure 

Class I: A prospective study in a broad spectrum of persons with the suspected 

condition, using a "gold standard" for case definition, where the test is applied in 

a blinded evaluation, and enabling the assessment of appropriate tests of 
diagnostic accuracy 

Class II: A prospective study of a narrow spectrum of persons with the suspected 

condition, or a well-designed retrospective study of a broad spectrum of persons 
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with an established condition (by "gold standard") compared to a broad spectrum 

of controls, where test is applied in a blinded evaluation, and enabling the 

assessment of appropriate tests of diagnostic accuracy 

Class III: Evidence provided by a retrospective study where either persons with 

the established condition or controls are of a narrow spectrum, and where test is 
applied in a blinded evaluation 

Class IV: Any design where test is not applied in blinded evaluation OR evidence 
provided by expert opinion alone or in descriptive case series (without controls) 

Evidence Classification Scheme for a Therapeutic Intervention 

Class I: An adequately powered prospective, randomized, controlled clinical trial 

with masked outcome assessment in a representative population or an adequately 

powered systematic review of prospective randomized controlled clinical trials with 

masked outcome assessment in representative populations. The following are 
required: 

a. Randomization concealment 

b. Primary outcome(s) is/are clearly defined 

c. Exclusion/inclusion criteria are clearly defined 

d. Adequate accounting for dropouts and crossovers with numbers sufficiently 

low to have minimal potential for bias 

e. Relevant baseline characteristics are presented and substantially equivalent 

among treatment groups or there is appropriate statistical adjustment for 
differences 

Class II: Prospective matched-group cohort study in a representative population 

with masked outcome assessment that meets a–e above or a randomized, 

controlled trial in a representative population that lacks one criteria a–e 

Class III: All other controlled trials (including well-defined natural history 

controls or patients serving as own controls) in a representative population, where 
outcome assessment is independent of patient treatment 

Class IV: Evidence from uncontrolled studies, case series, case reports, or expert 
opinion 

Rating of Recommendations for a Diagnostic Measure 

Level A rating (established as useful/predictive or not useful/predictive) requires 

at least one convincing class I study or at least two consistent, convincing class II 
studies. 

Level B rating (established as probably useful/predictive or not useful/predictive) 
requires at least one convincing class II study or overwhelming class III evidence. 

Level C rating (established as possibly useful/predictive or not useful/predictive) 
requires at least two convincing class III studies. 
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Rating of Recommendations for a Therapeutic Intervention 

Level A rating (established as effective, ineffective, or harmful) requires at least 
one convincing class I study or at least two consistent, convincing class II studies. 

Level B rating (probably effective, ineffective, or harmful) requires at least one 
convincing class II study or overwhelming class III evidence. 

Level C rating (possibly effective, ineffective, or harmful) requires at least two 

convincing class III studies. 

Good Practice Point (GPP) When only class IV evidence was available but 

consensus could be reached, the Task Force offered advice as good practice 
points. 

CLINICAL ALGORITHM(S) 

None provided 

EVIDENCE SUPPORTING THE RECOMMENDATIONS 

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS 

The type of supporting evidence is identified and graded for selected 
recommendations (see "Major Recommendations"). 

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS 

POTENTIAL BENEFITS 

Appropriate diagnosis and treatment of multifocal motor neuropathy (MMN) 

resulting in improved disability 

POTENTIAL HARMS 

 Cyclophosphamide is associated with toxicity which makes it less desirable 

option than other immunosuppressants. 

 Patients taking interferon beta-1a have been reported rarely to experience 
severe hepatic injury, including cases of hepatic failure. 

QUALIFYING STATEMENTS 

QUALIFYING STATEMENTS 

This guideline provides the view of an expert task force appointed by the Scientific 

Committee of the European Federation of Neurological Societies (EFNS). It 

represents a peer-reviewed statement of minimum desirable standards for the 

guidance of practice based on the best available evidence. It is not intended to 



11 of 14 

 

 

have legally binding implications in individual cases. This guideline is not intended 
to have implications regarding reimbursement. 

IMPLEMENTATION OF THE GUIDELINE 

DESCRIPTION OF IMPLEMENTATION STRATEGY 

The European Federation of Neurological Societies has a mailing list and all 

guideline papers go to national societies, national ministries of health, World 

Health Organisation, European Union, and a number of other destinations. 

Corporate support is recruited to buy large numbers of reprints of the guideline 

papers and permission is given to sponsoring companies to distribute the 

guideline papers from their commercial channels, provided there is no advertising 
attached. 

IMPLEMENTATION TOOLS 

Staff Training/Competency Material 

For information about availability, see the "Availability of Companion Documents" and "Patient 
Resources" fields below. 
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