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Multifocal Motor Neuropathy in a Patient with Ulcerative Colitis 

May 2009 

CME Available from May 2009 through May 2012 

 

Accreditation Statement: The AANEM is accredited by the Accreditation Council for Continuing Medical 
Education (ACCME) to sponsor continuing medical education (CME) for physicians. The AANEM designates 
this educational activity for a maximum of 1 AMA PRA Category 1 Credits

TM
. Physicians should only claim 

credit commensurate with the extent of their participation in the activity. This activity has been developed in 
accordance with the ACCME Essentials. 

Presenting Symptom: Cramping, weakness, and fasciculations in right hand. 

Case Specific Diagnosis: Multifocal motor neuropathy (MMN) 

Case prepared by: Harneet Singh MD, Upinder K. Dhand MD  

Affiliations: University of Missouri - Columbia, MO  

Disclosures: No one involved in the planning of this CME activity has any relevant financial relationships to 
disclose. Authors/faculty have nothing to disclose. 

Please note: The opinions expressed in these cases reflect the view of the authors and do not reflect official 
views or positions of AANEM. The AANEM is not liable for decisions made or actions taken by you or any 
third party in reliance on any of the information contained herein. Reference to any products, services, 
hypertext link to the third parties, or other information by trade name, trademark, supplier, or otherwise does 
not constitute or imply endorsement, sponsorship, or recommendation by the AANEM. Finally, we encourage 
you to read AANEM’s Privacy Policy. 

Software Requirement(s): The CME certificate is a PDF file, which can be viewed with Adobe Acrobat 
Reader software. Reader allows you to view, navigate, and print PDF files across all major computing 
platforms. To download a free copy of Reader, connect to the Adobe Acrobat site.   

Appropriate Audience: Residents, fellows, and practicing physicians. 

Learning Objectives: After completing this educational activity, participants will be able to:  

1. Recognize an unusual presentation of MMN.  
2. Describe relevance of an F-wave study in the evaluation of proximal motor nerve conduction.  
3. Contrast association of MMN with other underlying autoimmune diseases. 

  
Level of Difficulty: Intermediate/ Advanced. 

Back to Top 
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Multifocal Motor Neuropathy in a Patient with Ulcerative Colitis 

History 

A 46 year-old right handed man developed intermittent cramping and feeling of stiffness in 
his right hand 2 years ago. It did not interfere with his daily activities for several months, 
however, the frequency of the cramps increased, and he gradually became aware of 
muscle twitching, tremulousness and weakness of right hand. He now reports progressive 
difficulty in using his right hand e.g. in writing, using car keys and dispensing pills at his 
work in a pharmacy. He also notes his little finger “sticks-out” and he cannot bring it back 
together with the other fingers. He has occasional tingling of right hand, but denies any 
numbness. 

 Commentary I 

Initial symptoms of intermittent cramping brings the possibility of tetany to mind or focal 
dystonia seen in writer’s cramp, however, later progressive motor symptoms rule out these 
diagnoses.  Presence of stiffness, tremulousness and impaired fine motor activity may 
suggest central nervous system lesion, but no symptoms of language or cranial nerve 
impairment are described.  The patient has predominant motor symptoms localized to one 
upper limb.  Muscle twitchings may be suggestive of fasciculations, favoring lower motor 
neuron type weakness.  In the latter case, differential diagnosis may include cervical 
radiculopathy, brachial plexus involvement, multiple mononeuropathies, or motor neuron 
disease. Distal asymmetrical myopathy seen in inclusion body myositis (IBM) is also a 
possibility, but will be unlikely if fasciculations are confirmed on examination.   Muscle 
cramping, suggestive of motor unit hyperactivity is not specific for localization and may 
accompany any of the above possibilities.  

 History, Continued 

He denies any history of neck pain or injury, radiating pain in the right upper extremity, 
weakness or cramps in other extremities, or difficulty in speaking or swallowing.  There is 
no difficulty walking or bladder or bowel impairment.  He was diagnosed with ulcerative 
colitis 15 years ago and is well controlled on treatment with Mesalamine, and he denies any 
recent exacerbation of ulcerative colitis. 

 Commentary II  

Absence of neck pain or upper extremity pain makes cervical radiculopathy and brachial 
plexus involvement less likely given these disorders are commonly associated with 
compressive, infiltrative, or inflammatory disorders.   Motor neuron disease or multiple 
mononeuropathies (mononeuritis multiplex) are more likely.  A central nervous system 
lesion cannot be excluded.  The physical examination should focus on the motor, sensory, 
and reflex examinations to identify 1) whether it is pure motor or sensory-motor 
involvement, 2) if the weakness is upper motor neuron type, lower motor neuron or both, 
and 3) do the motor and/or sensory findings follow a pattern of nerve root or peripheral 
nerve distribution.  

 

Back to Top 
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Physical Examination 

The patient is well developed, overweight with height 180 cm and weight 163.3 kg.  
Language function, speech, and cranial nerve examinations are normal  
Motor examination of the right upper limb shows normal muscle tone.  Mild wasting of the 
volar forearm and first dorsal interosseous muscles is noted.   There are fasciculations over 
the extensor compartment of forearm.  Muscle strength is normal at the shoulder and 
elbow, wrist and finger extensors are 4/5, wrist flexors 4+/5, grip 4-/5 and small muscles of 
the hand 3/5.  Motor examination of the left upper and both lower extremities is normal. 
 Muscle stretch reflexes are normal in all extremities, plantar reflexes are flexor and 
Hoffman sign is negative.   
Sensory examination: Pinprick and light touch sensation is normal in all 
extremities.  Joint position and vibration is normal in bilateral fingers and toes.  Gait is 
normal, and he is able to walk on both toes and heels. 

 Commentary III 

Examination confirms pure motor involvement with lower motor neuron type of weakness 
corresponding predominantly to the right C7-8 and T1 myotomes.  This includes forearm 
and hand muscles innervated by median, ulnar, and radial nerves. Cervical radiculopathy 
or brachial plexus involvement is less likely with normal sensory examination and 
preserved deep tendon reflexes.  Mononeuropathy multiplex e.g. due to vasculitis, will 
result in motor and sensory deficits in the corresponding nerve distribution and is unlikely 
given the preserved sensation and slowly progressive time course of symptoms.  The most 
likely localization for the above deficit is 1) anterior horn cell dysfunction due to a focal 
lesion in the cervical spinal cord such as a syrinx or slowly expanding spinal cord tumor, 2) 
anterior horn cell degeneration from lower motor neuron involvement suggestive of early 
ALS or motor neuron disease, or 3) pure motor (multifocal) neuropathy. An asymmetrical 
distal upper limb myopathy such as IBM may also be considered, however presence of 
fasciculations does not favor this diagnosis. 

Outside records are available.  An electrodiagnostic study showed normal routine motor 
and sensory nerve conduction and denervation in hand muscles. The diagnoses of motor 
neuron disease or cervical spinal cord disease such as syringomyelia were considered.  
Subsequent MRI of the cervical spine was reported to be normal except mild central C5-6 
disk bulge.   

 Commentary IV 

The patient is referred for second opinion.  Based on above information a repeat 
electrodiagnostic study is planned.  The study should aim at assessing motor nerve 
conduction in the distal as well as proximal (above axilla) segments, specifically looking for 
any evidence for conduction block.  

Back to Top 
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Electrophysiologic Data 

  

SENSORY NERVE CONDUCTION STUDIES  
   

NERVE  SIDE  
   

STIM 
SITE  

RECORD  cm  AMPL  
NL* 

LAT CV 
NL>48 

m/s 

Median Right Wrist Index 
Finger 

16 8 (>14) 2.8 57 

Ulnar Right Wrist Little Finger 13 16 (>10) 2.5 52 

Superficial 
Radial 

Right Wrist Thumb 10 7 (>6) 1.9 53 

Median Left Wright Index 
Finger 

17 13 (>14) 3.3 52 

* median sensory amplitude normal value is for 14 cm 

  

MOTOR NERVE CONDUCTION STUDIES  
   

NERVE  SIDE  
   

STIM SITE  RECORD  cm  AMPL  
NL > 5 

mv 

LAT  
NL < 4 

ms  

CV  
NL > 
48 
m/s 

F Wave 
< 32 
ms 

Median Right Wrist APB 7 10 3.8   NR 

      Elbow   29.5 9 10.4 45   

    Axilla   16 9 13.8 47    

Ulnar Right  Wrist ADM 7 9 2.9      

      Below Elbow   26 9 8.5 46 NR 

    Above Elbow    12 9 11.0 48    

Median Left Wrist APB 7 9 3.6   31.8 

    Elbow   25 8 8.5 51   

  

Back to Top 
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NEEDLE ELECTROMYOGRAPHY 

INSERtional activity: N, sust, unsust 
FIB: 0, 1+, 2+, 3+, 4+ 

OTHer: 0 or fascic, myotonia, myokymia 
EFFort: N, decr 

RECruitment: N, inc or dec 1+, 2+, 3+, 4+ 
AMPlitude: N, inc or dec 1+, 2+, 3+, 4+ 
DURation: N, inc or dec 1+, 2+, 3+, 4+ 

POLyphasia: N, inc or dec 1+, 2+, 3+, 4+ 

R/L  MUSCLE  INSER  FIB  OTH  EFF  REC  AMP  DUR  POL  

R  First Doral 
Interosseous 

N 0 Fascic Myokymic 
discharges 

N  dec 
3+ 

N  N  N  

R  Opponens Pollicis N 1+ Myokymic 
discharges 

N dec 
3+ 

N  N N 

R  Extensor Digitorum 
Communis 

N 0 Fascic Myokymic 
discharges 

N  dec 
3+ 

inc 
1+ 

inc 
1+ 

N  

R  Triceps  N 0 0 N N N N N 

R  Biceps N 0 0 N  N  N  N  N  

R  Flexor Carpi 
Radialis 

N 0  0  N  dec 
1+ 

N  N  N  

R  Cervical Paraspinal N 0  0  N  N  N  N  N  

 

 

Summary 

Sensory nerve conduction study of the right ulnar, superficial radial, and bilateral median 
nerves is within normal limits except mildly reduced sensory nerve action potential (SNAP) 
amplitude of the right median nerve. Note that distance between recording and stimulating 
electrodes for the median sensory conduction is longer than standard distance of 14 cm, 
and may have partly contributed to somewhat lower SNAP amplitude. This adjustment was 
needed to obtain optimal stimulation site at wrist in this gentleman (height 180 cm, weight 
163.3 kg). 

Motor nerve conduction study shows mild slowing in the forearm segments of the right 
median and ulnar nerves. Distal motor latencies are normal. Compound muscle action 
potential (CMAP) amplitude on distal (wrist) as well as proximal (elbow, axilla) stimulation is 
normal. F responses of the right median and ulnar nerves are absent Motor nerve 
conduction and CMAP amplitude of the left (asymptomatic side) median nerve is normal, 
and its F wave shows normal latency with 100% persistence.  

Back to Top 
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Needle Electromyography is remarkable for the presence of prominent fasciculation 
potentials and myokymic discharges and markedly reduced (discrete) recruitment pattern in 
the FDI (hand), opponens pollicis and extensor digitorum communis muscles. There is 
evidence of only mild active denervation and reinnervation in the EDC muscle. Mildly 
reduced recruitment is also noted in the flexor carpi radialis muscle. 

Based on the clinical and electrophysiological findings, the patient was treated with 
appropriate therapy. He showed marked clinical improvement and a follow-up 
electrodiagnostic study is performed.  

 

Electrophysiologic Data II 

MOTOR NERVE CONDUCTION STUDIES  
   

NERVE  SIDE  
   

STIM SITE  RECORD  cm  AMPL  
NL > 5 

mv 

LAT  
NL < 4 

ms  

CV  
NL > 
48 
m/s 

F 
Wave 
< 32 
ms 

Median Right Wrist Abductor Pollicis 
Brevis 

7 12 3.6   43.0* 

      Elbow   27.5 11 9.1 50   

Ulnar Right  Wrist Abductor Digiti 
Minimi 

7 12 3.0   31.5*  

      Below 
Elbow 

  25.5 11 8.0 51   

    Above 
Elbow  

  9 11 9.8 50    

* F wave persistence 100% 

Back to Top 
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NEEDLE ELECTROMYOGRAPHY 

INSERtional activity: N, sust, unsust 
FIB: 0, 1+, 2+, 3+, 4+ 

OTHer: 0 or fascic, myotonia, myokymia 
EFFort: N, decr 

RECruitment: N, inc or dec 1+, 2+, 3+, 4+ 
AMPlitude: N, inc or dec 1+, 2+, 3+, 4+ 
DURation: N, inc or dec 1+, 2+, 3+, 4+ 

POLyphasia: N, inc or dec 1+, 2+, 3+, 4+ 

R/L  MUSCLE  INSER  FIB  OTH  EFF  REC  AMP  DUR  POL  

R  First Doral 
Interosseous 

(Hand) 

N 1+ 0 N dec 2+ inc N  Inc 1+ 

R  Abd Pollicis N 0 0 N dec 1+ inc 1+ N N 

R  Extensor Digitorum 
Communis 

N 1+ 0 N  dec 1+ inc 1+ inc 1+ N  

  

Summary  
Motor nerve conduction study of the right median and ulnar nerves is normal. F responses 
are normally elicited with normal latency for the ulnar and prolonged latency for the median 
nerve. Needle EMG shows only mildly reduced motor unit recruitment pattern in the 
affected muscles. Mild active denervation and reinnervation is noted in the FDI and EDC 
muscles.  

 

Back to Top 

Final Commentary 

The clinical presentation in this middle aged man with asymmetric, pure motor distal 
weakness of the right upper extremity associated with cramps, fasciculations, and loss of 
dexterity is compatible with the clinical diagnosis of multifocal motor neuropathy (MMN).  
The most important differential diagnosis is anterior horn cell involvement.  MRI of the 
cervical spine ruled out a focal spinal cord lesion.  There are no clinical features of upper 
motor neuron involvement, therefore ALS is unlikely, however, a pure lower motor neuron 
(progressive muscular atrophy) type of motor neuron disease or variant of ALS cannot be 
ruled out on clinical assessment alone.  

The electrophysiological hallmark for the diagnosis of MMN is evidence of motor 
conduction block outside of common sites of compressive neuropathy.   The criteria for a 
definite conduction block require more than 50% reduction of the proximal CMAP amplitude 
with less than 30 % increase in duration.  It has been recognized that application of strict 
criteria may result in missing the diagnosis of this treatable condition, and less strict criteria 
have been suggested.  Some patients with otherwise typical MMN may not have 
demonstrable motor conduction block.  This has been attributed to several factors e.g. the 
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lesion may be very distal or proximal to the sites of nerve stimulation, the nerve involved 
may not be accessible for testing, or there may be severe concomitant axonal 
degeneration.   

Analysis of routine motor and sensory nerve conduction studies in our patient showed no 
evidence of conduction block in the forearm or right median motor nerve upper arm 
segments, normal distal CMAP amplitudes, and only mild slowing of motor nerve 
conduction velocities.  Two findings are noteworthy at this juncture.  
1) F waves on the affected side are not recordable as compared to normal contralateral 
responses, and suggest proximal motor nerve conduction abnormality.   
2) Motor unit recruitment pattern in weak muscles is severely reduced with preserved motor 
unit potential morphology and normal distal CMAP amplitude.  This indicates markedly 
reduced number of functioning motor units due to conduction block and complements the 
finding of absent F waves.  Alternately, axonal loss with effective collateral sprouting and 
reinnervation may be associated with normal CMAP amplitude and reduced recruitment 
pattern. However motor unit remodeling would be expected with large, polyphasic motor 
unit potentials, and these electrodiagnostic changes were not predominate in our patient. 

To assess more proximal sites, stimulation at Erb’s point was attempted; reduced 
amplitude was noted but was attributed to technical difficulty in obtaining a supramaximal 
response.  Cervical nerve root stimulation with a monopolar needle electrode inserted close 
to the vertebral lamina has been used to evaluate the proximal lesions.  We deferred this 
procedure in view of patient discomfort and the evidence of already mentioned 
abnormalities.   

Diagnosis of MMN was made in the present case given the patient’s physical examination 
findings of slowly progressive motor weakness in the right upper limb and electrodiagnostic 
findings consistent with a proximal demyelinating process.  Routine blood work up, serum 
protein electrophoresis, GM1 antibody levels and MRI scan of brachial plexus were 
normal.  Asymmetric persistent motor conduction blocks are also seen in multifocal variant 
(Lewis-Sumner) type of chronic inflammatory demyelinating polyradiculoneuropathy 
(CIDP).  No objective sensory involvement in our patient excludes this diagnosis.  Findings 
of myokymia and fasciculations as noted in our patient, and also neuromyotonia, has been 
reported in about 10 % patients with MMN.  Mild changes of denervation and reinnervation 
were noted in our patient.  Although MMN is primarily an immune demyelinating disorder, 
variable degree of axonal involvement is very common.  High titer of GM1 antibodies is not 
a constant finding and occurs in about 30-50 percent of patients with MMN.   

Treatment with intravenous immunoglobulin (IVIG) resulted in marked clinical improvement 
along with recovery of F responses and significantly improved recruitment pattern 
consistent with resolution of proximal motor nerve conduction block.  This case highlights 
that electrophysiological findings other than direct evidence of conduction block, in an 
appropriate clinical setting, are important for the diagnosis of MMN. 

Our patient has history of ulcerative colitis.  The relationship of an underlying autoimmune 
disease with occurrence of MMN is not certain.  Neurological complications including 
peripheral neuropathy are reported in patients with inflammatory bowel disease (ulcerative 
colitis and Crohn’s disease), varying from <1 % to 19% in different case series. Various 
types of peripheral neuropathy including large or small fiber axonal neuropathy and CIDP 
have been observed.  A case of MMN has been reported with Crohn’s disease.  Patients 
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with axonal as well as demyelinating type of neuropathy, in the setting of inflammatory 
bowel disease, were noted to respond to immune therapy.  However, a causal link between 
neuropathy and inflammatory bowel disease is not defined.  

Back to Top 
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