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Background: Charcot-Marie-Tooth (CMT) disease is pathologically divided into the following two types:

demyelinating type and axonal type. This study aimed to analyze the results of the electrophysiological studies

of CMT1A and to reevaluate the clinical significance of nerve conduction studies (NCS).
Methods: The subjects of the study were 18 patients with genetically confirmed CMT1A during the period of

1995. 1.-2004. 8. The NCS data from 22 family members of the patients were also included. The nerve conduction

velocities, conduction blocks and compound muscle action potentials were analyzed.
Results: The subjects were composed of 19 males and 21 females. The mean NCV was 21.70 m/s in the median

nerve, and the conduction block was observed in 13 patients (32.5%). The NCV was uniformly slow. The

intrafamilial variation of NCVs between parents and their children were analyzed in 30 patients from 11 families.

The mean velocity was 24.44+3.67 m/s in parents and 19.53+5.37m/s in their children.
Conclusions: The CMT1A showed the slowness in NCV, one of the characteristics of demyelinating neuropathy,

and this slowing had a uniform pattern. Nerve conduction block was also frequently observed, the pattern of
which was diffuse without dispersion, and non segmental. Because the NCV of the children tended to be slower
than that of the parents, CMT1A may not be a simple progressive disease. The onset and progression of CMT1A

may be determined by other genetic and environmental factors.
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Table 1. Analysis of 52 nerve conduction studies in 40 CMTIA patients

Distal CMAP* amplitudes

Motor nerve Total
No potential <500 pv >500 pv
Median 0 3% 49 52
Ulnar 0 4 48 52
Peroneal 33 8 11 52
Posterior tibial 24 7 21 52
SNAP® amplitudes
Sensory nerve
No potential <5 uv >5 uv
Median 42 3 7 52
Ulnar 45 3 4 52
Sural 50 0 2 52

‘compound muscle action potential,

bsensory nerve action potential, *A patient with severe carpal tunnel syndrome was included.
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Figure 1. The plotting of motor NCV and CMAP amplitude in median (A) and ulnar (B) nerve of CMTIA patients.
*This is a result of previous study with normal person.8
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Table 2. Nerve conduction studies of median and ulnar motor nerves in patients with CMTI1A

NCV* (m/s) CMAP® (mV)
S N-C°
Mean+SD Range Mean+SD Range
Median nerve
TL® 8.6442.05 4.10-13.30 6.76+3.10 0.50-12.10 3
W-E 21.70+4.70 14.60-31.90 6.16+2.90 0.10-12.60 3
E-Ax® 23.82+7.32 11.00-44.40 5.69+2.82 0.10-13.30 3
Ulnar nerve
TL 6.07+1.32 3.20-8.80 7.56+2.40 2.68-13.40 4
W—Eh 19.94+6.04 11.70-35.20 6.19+2.42 2.16-13.00 4
E-E' 18.01+6.66 7.60-35.00 4.8442.54 0.60-12.10 6
E-AX’ 23.65+10.09 6.00-50.00 4.47+2.60 0.50-11.00 6

“nerve conduction velocity, bcompound muscle action potential, ‘number of patients excluded for calculation, YStandard deviation, ete‘rminal
latency, ‘wrist to elbow segment, ‘elbow to axillar segment, "wrist to below elbow segment, 'below elbow to above elbow segment, ‘above
elbow to axillar segment
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Figure 3. Scatter plots of motor nerve conduction velocity (NCV) in CMTI1A. Correlation coefficients are also shown. Uniform
slowing of conduction velocity is noted between upper arm and forearm segment of median nerve (A) between forearm segments of
median and ulnar nerves and (B).

Table 3. Intrafamilial differences of nerve conduction studies

Mom FIEHE

Charcot—Marie—Tooth

1A BHRIO| F7| MBSt =

Median NCV (m/s)
) w
S S

—_
S

1

1

Forearm
r=0.818

20
Ulnar arm NCV (m/s)

30

40

F1 F2
Sex/Age NCV (m/sec) CMAP (mV) Sex/Age NCV (m/sec) CMAP (mV)
Family 1 M/39 25.1 7.1 F/18 19.4 11
F/14 18.3 8.6
M/11 14.6 4.6
Family 2 F/52 26.5 4 M/27 17.9 3.7
Family 3 M/59 27.1 0.1 M/29 24 7.2
Family 4 M/49 21.7 5.3 F/17 16.3 0.4
Family 5 F/37 30.7 7.8 M/14 15.8 52
Family 6 F/44 21.3 8.1 M/19 18.4 6.1
Family 7 F/74 29 6.8 M/44 17.6 0.82
F/40 31.9 12.6
M/39 21.3 9
F/38 24.7 7.16
Family 7* M/44 17.6 0.82 M/16 15.6 7.9
Family 8 F/44 23.9 32 F/15 15 0.6
Family 9 M/43 19.6 7.8 F/13 31.8 8.3
Family 10 F/38 24.1 10.6 F/14 19 3.64
Family 11 F/51 19.8 4.5 M/26 15.3 5.5
M/25 14.6 6.7

*Family 7 and Family 7% are the same families in third generation. This family is arbitrarily separated for observation of intrafamilial NCV

differences.
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Figure 4. Inter-generation difference of conduction velocity.
There are worsening of median motor nerve conduction
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