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X-linked Charcot-Marie-Tooth Disease Type 1 Harboring Unusual

Electrophysiological Features

Hyung Jun Park, MDa’b, Ha Young Shin, MDb, Hyo Eun Lee, MDb, Dong Hyun Lee, MDb, Kyung Min Kim, MDb,
Byung-Ok Choi, MD°, Seung Min Kim, MD®

Department of Neurology®, Mokdong Hospital, Ewha Womans University School of Medicine, Seoul, Korea
Department of Neurologyb, Yonsei University College of Medicine, Seoul, Korea
Department of Neurology*, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Charcot-Marie-Tooth X type 1 (CMTX1) is caused by mutations in the connexin 32 gene (Cx32) on the X chromosome.
Electrophysiologically, CMTX1 is usually associated with intermediate slowing of conduction velocities and severe
impairments in male patients. In addition, patients with CMTX1 rarely present conduction block and temporal
dispersion, which are characteristic findings in acquired demyelinating neuropathy. We report herein, for the first time
in Korea, two patients with Cx32 mutations who exhibited unusual electrophysiological findings.
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Figure 1. Motor nerve conduction studies. (A) right median nerve stimulated at wrist (w), elbow (e), and axilla (a) in patient 1. (B) right ulnar
nerve stimulated at wrist (w), below elbow (be), above elbow (ae), and axilla (a) in patient 1. (C) right ulnar nerve in patient 2 .
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Table. Nerve conduction studies of two CMT patients with Cx32 mutation

Patient 1 (c.283G>A)

Patient 2 (c.157T>C)

Nerves Stimulation site st test (2012.08 30) Ist test (2011.02.16) 2nd test (2011.12.30)
Motor nerve Latency = CMAP NCV Latency CMAP MNCV Latency  CMAP MNCV
(msec) (mV) (m/sec) (msec) (mV) (m/sec) (msec) (mV) (m/sec)
Median nerve Wrist 4.1 4.1 5.1 2.4 4.7 2.3
Elbow 2.5 29.6 1.8 355 22 38.7
Axilla 1.0 309 1.7 413 2.1 39.6
Ulnar nerve Wrist 3.0 4.7 34 5.5 2.9 4.7
Below elbow 33 322 2.6 41.6 2.8 40.0
Above elbow 1.0 329 1.6 39.7 2.3 35.0
Axilla 0.6 26.2 1.4 35.1 1.9 429
Peroneal nerve Ankle NR 8.0 0.1 NR
Knee NR 0.1 30.3 NR
Tibial nerve Ankle NR 4.1 33 4.4 4.5
Knee NR 2.1 39.0 2.9 36.6
Sensory nerve SNAP NCV SNAP NCV SNAP NCV
(nv) (m/sec) (V) (m/sec) (nv) (m/sec)
Median nerve Wrist 3.1 30.7 6.9 333 NR
Ulnar nerve Wrist 2.7 29.3 4.6 31.5 NR
Sural nerve Ankle NR 5.8 31.5 NR

CMAP; compound muscle action potential, NCV; nerve conduction velocity, NR; no response, SNAP; sensory nerve action potential.
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Figure 2. Pedigree and sequencing chromatograms. (A) Pedigrees of two families with CMTX1. Asterisks (*) indicate individuals whose DNA
was used for direct sequencing of Cx32 gene. Filled symbols indicate affected members (arrow: proband) (B) Sequencing analysis of Cx32
mutations ¢.283G>A (p.V95M) in family 1 and ¢.157T>C (p.C53R) in family 2.
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