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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 CreditsTM. 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: Left hand atrophy 

Case prepared by: Jau-Shin Lou, MD, PhD 

Affiliations: Director, EMG laboratory  
Director, ALS Center of Oregon Oregon Health and Science University 

Disclosures: No one involved in the planning of this CME activity had any relevant financial relationships 
to disclose. Authors / faculty had 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): Each of the CME Application and Evaluation forms are online as PDF files, 
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 and physicians. 

Learning Objectives: After completing this educational activity, participants will be able to:  
1) Formulate a differential diagnosis for distal hand atrophy and sensory loss 
2) Design and perform an EMG/NCV study to assess distal hand atrophy 
3) Identify the electrodiagnostic pattern associated with mononeuritis multiplex versus distal neuropathy in 
the upper extremity associated with leprosy 

  
Level of Difficulty: Intermediate/Advanced. 

Back to Top 
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Neuropathy Associated with Leprosy 

History 

A 20-year-old woman presented with hand weakness. The history was obtained through a translator. She 
stated that she developed left hand atrophy numbness and weakness about 5 years ago, right foot 
numbness, and weakness 3 years ago and similar changes in the left foot at approximately 1 year ago. 
She denied any body weight loss. She denies any weight loss or other rashes. She denies any known 
infectious exposure. 
Past Med History: Negative 
Med: None 
FH: Non-contributory  

Commentary I 

Because different nerves are affected at different time over 5 years and she had both motor and sensory 
deficits, mononeuritis multiplex is on the top of the differential diagnosis. Brachial and lumbosacral 
plexopathies or polyradiculopathies involving different extremity over time also need to be considered. 
Because of sensory involvement, a myopathy is less likely.  

Back to Top 

Physical Examination 

The patient weighed 125 pounds, had a BP of 128/84, and a heart rate of 68. The general physical 
examination was unremarkable. 
 
The neurological examination showed cranial nerves 2 through 12 were intact.  
 
The motor examination showed: 
1) Complete atrophy and 0/5 weakness of the intrinsic hand muscles on the left including abductor pollicis 
brevis, abductor digiti minimi and first dorsal interosseus.  
2) Normal strength in all of the muscles in the forearm including wrist extensors and flexors, flexor pollicis 
longus, flexor digitorum superficialis, and flexor digitorum profundus. 
3) Moderate atrophy of the intrinsic foot muscles was noted. 
The sensory examination showed complete sensory loss to all modalities distal to the wrist on the left 
hand and reduced sensation to all modality distal to the ankle on both sides 

Page 3 of 3 
 



Reflex studies showed 2+ bilateral biceps, triceps, and knee jerk. Ankle jerk was 0.  

 

 

Figure 1. These two pictures demonstrate atrophy of the intrinsic muscles of the left hand.  

Commentary II 

Physical examination showed that motor and sensory deficits are limited to the hands distal to the wrists 
in the upper extremities and the feet distal to the ankles. These finding made mononeuritis multiplex, 
plexopathy or polyradiculopathy less likely. Weakness and sensory deficits usually are present proximal 
to the wrists or ankles in mononruritis multiplex, plexopathy or polyradiculopathy. Nerve entrapments at 
the wrists and ankles need to be considered. 

Back to Top 
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Laboratory and Electrophysiologic Data 
 
The Chem 20, complete blood count with differential, rapid plasma reagin, anti-nuclear antibody, RA, 
erythrocyte sedimentation rate, serum protein electrophoresis, B12, HbA1c, and hepatitis C tests were all 
all normal. 

SENSORY NERVE CONDUCTION STUDIES  
   
NERVE  SIDE  

   
STIM SITE RECORD  cm  AMPL  

uv  
LAT  CV  

Median  L  Wrist  2nd digit  14  Abs        
Ulnar  L  Wrist  5th digit  14  Abs        
Radial  L  Forearm  Thumb  14  Abs        
Sural  L  Calf  Lat. Ankle 14  Abs        
Median  R  Wrist  2nd digit  14  6.5  

(reduced)  
   40  

(2nd –W)  
Ulnar  R  Wrist  5th digit  14  4.8  

(reduced)  
   51  

(5th -W)  
   
   
MOTOR NERVE CONDUCTION STUDIES  
   
NERVE  SIDE  

   
STIM SITE  RECORD  cm  AMPL  

mv  
LAT  
ms  

CV  
m/s  

Median  L  Wrist  APB  6  Abs        
Ulnar  L  Wrist  ADM  6  Abs        
Peroneal  L  Ankle  EDB  6  Abs        
Peroneal  L  Fibular Hd 

Knee  
TA  10         

Tibial  L  Ankle  AH  6  Abs        
Median  R  Wrist, Elbow  APB  6  5.3  3.2 ms  36 (E-W)  
Ulnar  R  Wrist BE AE  ADM  6  7.1  4.1 

(Prolonged)  
51 (BE-W) 
46 (AE-
BE)  

  

NEEDLE ELECTROMYOGRAPHY 

INSERnsertional activity: N, sust, unsust  
FIBibrillation and POSitive: 0, 1+, 2+, 3+, 4+  
AMPlitude: N, inc or dec 1+, 2+, 3+, 4+  
DURation: N, inc or dec 1+, 2+, 3+, 4+  
Interference Pattern (IP): 0, -1, -2, -3, -4  
Muscle  INSER  FIB  POS AMP DUR IP  
L Upper E  n  n  n  n  n  n  
Deltoid  n  n  n  n  n  n  
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Triceps  n  n  n  n  n  n  
PT  n  n  n  n  n  n  
EDC  n  n  n  n  n  n  
FCU  n  n  n  n  n  n  
PQ  n  n  n  n  n  n  
APB  Inc  4 +  4 +        No MU  
FDI  Inc  4 +  4 +        No MU  
                     
L Lower E                    
VL  n  n  n  n  n  n  
TA  n  n  n  n  n  n  
Gastro  n  n  n  n  n  n  
FDI (foot)  fibrotic              No MU  
AH  fibrotic              No MU  
                     
R Upper E  n  n  n  n  n  n  
Deltoid  n  n  n  n  n  n  
Triceps  n  n  n  n  n  n  
EDC  n  n  n  n  n  n  
FCU  n  n  n  n  n  n  
PQ  n  n  n  n  n  n  
APB  n  n  n  2+  2+  -2  
FDI  n  n  n  2+  2+  -2  

Summary of abnormal findings: 
 
1. Absent compound muscle action potentials (CMAPs) recording from left APB, FDI, EDB and AH. 
2. Absent sensory nerve action potentials (SNAPs) recording from the thumb, 2nd, and 5th fingers and 
lateral malleolus 
3. Complete denervation of the muscles distal to the left wrist and ankles but not in proximal muscles. 
 
Commentary III 

EMG/NCV studies confirmed the clinical findings that only muscles distal to the wrist and ankles are 
involved. Those muscles proximal to the wrist or ankle were normal. Sensory nerve fibers are also 
affected in the hands and feet.  

Further History 

Further history was taken at the follow-up visit 1 month later. During the same time she developed 
weakness, she had skin pigmentary changes in her left forearm, face, and bilateral legs. Physical 
examination revealed widespread hypopigmented linear patches on the cheeks, eyelids, arms, legs, and 
trunk. Her left ulnar nerve and left greater auricular nerve were tender and palpable. A diagnostic test was 
performed. 
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Figure 2. The picture shows the hypopigmented areas of the left forearm. 

Biopsy from the Hypopigmented Area 
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Figure 3. Skin biopsy shows granulomatous changes that are typically seen in tuberculoid leprosy. The 
acid-fast stain for the bacilli was negative (not shown), which is common in patients with tuberculoid 
epilepsy. 

Diagnostic Impression 

Tuberculoid leprosy affecting peripheral nerves and skin. 

Back to Top 

Commentary IV 

Leprosy is caused by an acid-fast bacillus, Mycobacterium leprae. The bacilli have a predilection for 
areas of low temperature: Mucous membrane, skin, cornea, superficial nerves. According to the host's 
immune response against mycobacterial antigen, leprosy is divided into two major categories: tuberculoid 
leprosy and lepromatous leprosy. Tuberculoid leprosy is characterized by active immune reaction against 
Mycobacterium leprae. The disease is restricted to a few peripheral nerves or skin lesions as seen in our 
case. Lepromatous leprosy is characterized by lack of immune response against Mycobacterium leprae, 
and results in extensive proliferation of bacilli in skin and nerves and is associated with severe tissue 
destruction.  
 
Leprosy is common in South and Central America, China, India, and Africa and uncommon in Europe or 
North America. In the United States, the number of new cases has increased due to immigration from 
endemic areas. 
 
The diagnosis of leprosy is not difficult if the possibility of leprosy is kept in mind. The diagnosis is made 
with diagnostic skin and neuritis lesions. The differential diagnoses include mononeuritis multiplex due to 
vasculitis, von Recklinghausen disease, hypertrophic interstitial neuritis, and syringomyelia. 
 
The World Health Organization recommends multidrug therapy regimens consisting of a combination of 
rifampin, dapsone, and clofazimine. Patients with tuberculoid leprosy are generally treated with two drugs 
(rifampin and dapsone) for 6 months. Patients with lepromatous leprosy are treated with three drugs 
(rifampin, dapsone, and clofazimine) for 2 years.  

Back to Top 
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