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Charcot-Marie-Tooth disease is characterized by 
muscular wasting of the feet, legs, distal thighs, and 
hands; sensory disturbances; clubbing of the feet; a 
stork-leg appearance; and foot drop. Charcot and 
Marie in Paris and Tooth in London first described 
the condition in 1886.1, 2 

The onset, although usually noted by the time the 
patient is 20 years old, may be delayed until age 40 
or 50. Hereditary factors are a predominant cause, 
but the disease is considered to be relatively rare. 
Nonhereditary cases may occur. The disease may be 
transmitted by either sex but is three to five times 
more common in men than in women.2 The face, 
trunk, and girdle muscles are always spared from 
weakness. Objective sensory loss such as loss of vi
bration sense and position sense in the lower extrem
ities is found in almost all cases. Decreased cutaneous 
sensation is commonly found. Loss of the ankle jerk 
reflex is an early manifestation. Knee jerk reflexes are 
lost only when there is involvement of the thigh 
muscles. Laboratory tests are normal except for dis
turbances of creatinine blood levels when muscle 
atrophy is extensive. The course of the disease is 
slowly progressive over many decades.2-4 Sponta
neous arrest has been noted and rarely are individuals 
completely or totally incapacitated by muscular 
loss.1-4 

Dyck and Lambert described three manifestations 
of Charcot-Marie-Tooth disease.5 The first is the hy
pertrophic neuropathy type, which displays the clas
sical picture associated with Charcot-Marie-Tooth 
disease, including hypertrophy of the peripheral 
nerves. The neuronal or second type has a later onset, 

no hypertrophy of nerve, and less hand weakness. 
Conduction velocities of the upper extremity are often 
normal and slowing in the lower extremity is not 
diffuse. The last is the progressive muscular atrophy 
type, in which conduction velocities are normal or 
only moderately slow and orthrodromic sensory re
sponses are normal. The major disease manifestations 
are muscular weakness and atrophy starting in the 
lower extremities and progressing to the upper ex
tremities.5 

Yudell and associates describe the Roussy-Levy 
syndrome as Charcot-Marie-Tooth disease with a 
superimposed tremor.6 Both the Roussy-Lévy syn
drome and Charcot-Marie-Tooth diseases have been 
studied as hereditary disorders. Both diseases show 
abnormally slow conduction velocities in clinically 
normal relatives of involved patients. Marked slowing 
of nerve conduction velocity has been reported by all 
investigators of patients with Charcot-Marie-Tooth 
disease. Velocities of less than 20 m/sec are not 
uncommon.6-9 Electromyographic abnormalities 
have been reported as characteristically neuropathic, 
with fibrillation potentials and positive sharp waves. 
Upon volitional contraction there is decreased motor 
activity, large motor units, and skewed or misshapen 
potentials with a large positive deflection.8, 9 With 
severe disease, electrically silent muscles may be 
found.9 

This case report is presented as a classic example 
of Charcot-Marie-Tooth disease, with characteristic 
findings in the history, clinical evaluation, and elec-
troneuromyographic examination. 

CASE REPORT 

The patient was a 32-year-old active-duty Coast 
Guardsman who was transferred to the USPHS Hos
pital in Norfolk for evaluation. For the past year the 
patient had noted increasing difficulty in performing 
fine motor functions. The malfunction of the right 
upper extremity was worse than of the left upper 
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extremity. During the past several years he had no
ticed progressive weakness of both lower extremities, 
especially below the knee. The patient stated that 
four years prior to admission he had been examined 
by an orthopedic surgeon. Subsequently, surgery had 
been performed for hammer-toe deformities of the 
left foot. 

The admitting physician noted decreased power in 
ankle dorsiflexion and eversion. The patient had ob
vious intrinsic muscle wasting of both upper extrem
ities, with greater involvement on the right side. The 
patient had a weak pinch and weak thumb opposition. 
Distal muscle bulk was decreased in both upper ex
tremities. He had only minimal involvement of the 
shoulder girdle. 

The lower extremities had decreased muscle bulk 
below the knee, decreased position sense of the feet, 
and decreased vibratory sense in both lower extrem
ities. Roentgenogram results of the cervical part of 
the spine, the lumbar part of the spine, and the chest 
region were negative. The usual laboratory evalua
tions were all normal. The patient's family history 
revealed both a brother and sister with foot deformi
ties. He stated that his mother had a very high arched 
foot and that one sister had weakness in the ankles. 
On further questioning, he revealed that his father 
had always had bad feet, weak hands, and an awk
ward gait. He also noted that one sister was confined 
to a wheelchair because of marked weakness in both 
legs. Although the patient was performing duties over 
the past several years as a diesel mechanic, his super
visor had noticed that the patient was having increas
ing difficulty handling small objects. 

The evaluation performed in the physical therapy 
department revealed the following data: range of 
motion of the extremities was normal, except that 
bilateral ankle dorsiflexion could only be accom
plished to the neutral position. Manual muscle test of 
the upper extremities revealed a Zero grade for the 

abductor pollicis brevis and the opponens pollicis 
muscles. The flexor pollicis brevis and palmar and 
dorsal interossei muscles all were graded Poor to Fair. 
The adductor pollicis and hypothenar muscles were 
all graded as Good. Wrist flexors and extensors and 
all other muscles in the forearm and arm were Nor
mal. Functionally, the patient was not able to oppose 
the thumb. He was, however, able to pick up small 
objects by using lateral pinch. 

In the lower extremity, the peroneus longus and 
brevis, the extensor digitorum longus and brevis, and 
the extensor hallucis longus muscles were graded Zero 
bilaterally. The abductor hallucis and tibialis anterior 
muscles were graded as Trace. Tibialis posterior, gas
trocnemius, and soleus muscles were graded as Fair. 
The flexor hallucis longus and flexor digitorum lon
gus muscles were graded as Good (+). The quadriceps 
femoris muscle and hamstring muscle groups were 
Normal bilaterally. 

On observation, a slight thoracic kyphosis was 
noted. On ambulation, the patient revealed a high-
stepping gait resulting from an obvious bilateral foot 
drop. He had moderate difficulty in climbing stairs 
because of the weakness. The patient showed dimin
ished ability to distinguish sharp and dull sensations 
over both the dorsal and palmar aspects of the thumb. 
There was also decreased sensation over the dorsum 
of both feet. Deep tendon reflexes could not be elic
ited at the ankle or knee or at the triceps or styloid 
muscles of the radius. The biceps tendon reflex was 
decreased bilaterally. 

Motor and sensory nerve conduction findings are 
summarized in the Table. The motor nerve conduc
tion was markedly slowed in all sites where it could 
be obtained. No response could be obtained in the 
peroneal or tibial nerves in either lower extremity. No 
sensory response could be obtained in the median 
and ulnar nerve in the upper extremities or on the 
sural nerve in the lower extremities. 

TABLE 
Nerve Conduction Velocities 

Upper extremities 
Median nerve 

Elbow to wrist 
Upper arm to elbow 
No sensory response obtained 

Ulnar nerve 
Elbow to wrist 
Upper arm to elbow 
No sensory response obtained 

Lower extremities 
Femoral nerve 
Femoral triangle to adductor canal 
No response to testing of peroneal, tibial, or sural nerves 

Right 

15 m/sec 
15 m/sec 

17 m/sec 
8 m/sec 

15 m/sec 

Left 

17 m/sec 
8 m/sec 

18 m/sec 
14 m/sec 

14 m/sec 
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Sampling by EMG was done on all four extremi
ties. In the more distal muscles of the upper extrem
ities, sparse fibrillation potential activity was found. 
Motor unit activity was markedly reduced, with some 
of these potentials being either polyphasic or giant 
motor units. Forearm muscles had partial interference 
patterns on full resistance. Only in the deltoid muscles 
and shoulder girdle was a full interference pattern 
demonstrable in the upper extremities. 

A similiar pattern was also found in the lower 
extremities. The peroneal nerve distribution was se
verely involved bilaterally, with no activity at rest or 
on volitional movement in the distal muscles. Muscles 
supplied by the femoral nerve also showed distal 
involvement, with abnormalities encountered in the 
vastus medialis muscle but nearly normal findings in 
the vastus lateralis muscle bilaterally. 

Electromyographic abnormalities were typical of 
severe neuropathic disease, in which fibrillation po
tentials and positive sharp waves were found in some 
sites and no activity was found in other sites. Poly
phasic potentials were found in many of the sampled 
sites. There was a marked to moderate decrease in 

interference pattern in many areas. Giant motor units 
were found in a scattered distribution. The more 
severely involved the muscle, the more likely there 
was to be electrical silence or a very marked decrease 
in interference pattern on attempted volitional move
ment. 

SUMMARY 

This patient showed many of the major clinical 
signs and electroneuromyographic features found 
in Charcot-Marie-Tooth disease. Electroneuromy
ographic examination revealed the characteristic se
vere slowing of conduction velocity and neuropathic 
muscle potentials. The electromyographic abnormal
ities correlated fairly well with muscle function, al
though muscle strength in general was surprisingly 
stronger than was anticipated. Goodgold and Eber-
stein have noted that dramatic slowing of conduction 
velocity cannot be directly related to severity of clin
ical symptoms.9 This patient seemed to demonstrate 
this principle. 

REFERENCES 

1. Merritt HH: A Textbook of Neurology, ed 5. Philadelphia, PA, 
Lea & Febiger Co, 1973, pp 528-530 

2. Delong RN: The Neurologic Examination, ed 3. New York, 
NY, Hoeber Medical Division, Harper & Row Publishers, Inc. 
1967, pp 516, 564, 768, 942 

3. Chusid JC: Correlative Neuroanatomy and Functional Neu
rology, ed 15. Los Altos, CA, Lange Medical Publications, 
1973, p 359 

4. Brooke MH: A Clinician's View of Neuromuscular Disease. 
Baltimore, MD, Williams & Wilkins Co, 1977, pp 67-70 

5. Dyck PJ, Lambert EH: Lower motor and primary sensory 

neuron diseases with peroneal muscular atrophy. Arch Neu
rol 18:603-625, 1968 

6. Yudell A, Dyck PY, Lambert EH: A kinship with Roussy-Lévy 
syndrome. Arch Neurol 13:432-440, 1965 

7. Myrianthoupoulos NC, Lance MH, Silverberg DH, et al: Nerve 
conduction and other studies in families with Charcot-Marie-
Tooth disease. Brain 87:589-608, 1964 

8. Amick LD, Lemmi H: Electromyographic studies of peroneal 
nerve atrophy. Arch Neurol 9:273-284, 1963 

9. Goodgold J, Eberstein A: Electrodiagnosis of Neuromuscular 
Diseases. Baltimore, MD, Williams & Wilkins Co, 1972, p 
190 

358 PHYSICAL THERAPY 


