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AR © IE AR o E B TR A G B AL
(compound muscle action potential; CMAP) RIEIL1EH CTH >
7278, ARBEREOMT 2 500, EEMRE CIEEMRITEEA
(sensory nerve action potential; SNAP) 3RIEOILT & BEFE DR
EHEE O 2 7R 7z. RGO BB R (A AT R
EHHEHFATH o720, EIEMHE L SNAP RIE, (BB & b
T LTz, i CMAP IRIGO T & FERIRY 430
IR, REHEQFEMT LT, BEMmIEE
MREEMDFR SN o7z, DR X D EE OB o PNS
BEEATRIE S 4172 (Table 1).

MRI {507 5 &G AR« ABEky, PEHoRiE (diffusion
weighted image; DWI), T, i#i#81%, FLAIR Fi{§TKINAE,

Table 1 Nerve conduction study results of the family.

Motor nerves Sensory nerves

Nerves DL/CMAP/MCV SNAP/SCV

Present case (III-7)

Rt Median 3.7/9.9/48.6 6.3/42.2

Rt  Ulnar 2.9/9.7/56.9 10.0/40.8

Rt  Tibial 4.0/0.6/40.1 —

Rt  Sural — n.e.
Brother 1 (I1I-5)

Rt Median 5.1/7.2/40.5 5.5/37.7

Rt  Ulnar 4.8/10.7/39.2 12.8/38.1

Rt  Tibial 0.6/3.1/32.7 —

Rt  Sural — n.e.
Brother 2 (I11-6)

Lt. Median 5.3/0.8/26.6 n.e.

Lt. Ulnar 5.8/0.3/37.2 1.7/37.2

Rt  Tibial n.e. —

Rt  Sural — n.e.

The present case (II[-7) manifested no clinical peripheral neuropathy
but showed electrophysiologically mild demyelinated changes.
Brothers 1 (III-5) and 2 (I1I-6) showed moderate and severe demye-
linated changes, respectively.

Abbreviation; DL: distal latency (ms), CMAP: compound muscle
action potential (mV), MCV: motor nerve conduction velocity (m/s),
SNAP: sensory nerve action potential (1V), SCV: sensory nerve
conduction velocity (m/s), n.e.: not evoked, —: not examined. Rt:
right, Lt: left.
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Fig. 1 Brain MRI of the present case and siblings.

A (upper panel): present case, III-7 in Fig. 2; Diffusion weighted image (DWI), 1.5T, axial, TR
5,206 ms, TE, 86.5 ms. B (middle panel): brother 1, III-5 in Fig. 2; DWI, 1.5 T, axial, TR 4,000 ms, TE,
80 ms. C (lower panel): brother 2, III-6 in Fig. 2; DWI, 1.5 T, axial, TR 3,800 ms, TE, 80 ms. Brain MRI
of the present case (A) shows the very similar findings to those of the brothers (B, C). DW, T,-weighted,

and FLAIR images showed hyperintensities of the centrum semiovale, splenium of corpus callosum,

and posterior limb of the internal capsule. DW images showed a marked hyperintensity in these areas,

which indicated by a low apparent diffusion coefficient (ADC).

DERPHESINTHE P, Cx32133I 1Y ¥ ORIk
RO D) 72 & OFE #2559 % gap junction D&EHT
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Fig. 2 The pedigree of the family.

The closed squares (males) or circles (females) are the affected patients
manifesting transient cerebral white matter lesions. Two brothers
(II1-5 and III-6) showed peripheral neuropathy that is characteristic
of Charcot-Marie-Tooth disease. The mother (II-4) and present case
(I1-7) showed subclinical peripheral neuropathy. All four cases showed
pes cavus in both legs. The hemizygote (III-6) and heterozygotes
(II-4 and III-7) of the point mutation GJBI:(c.396G>A) have been
confirmed.

6 19, SEEHPEICEE 4 B, BG4 B, SRFLMEREEE 2 1, §E
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FEBIZS 1BIC, HEERIE 10 43 OFEBIAT 1§18 - 72. MRI
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GJB1(NM_000166) : c.396G>A
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Fig. 3 Genetic analysis.

Genetic analysis in the family revealed a single-base substitution
GJBI1:(c.396G>A), encoding the connexin 32 protein, that resulted
in a tryptophan to nonsense change at codon 132. The hemizygous
and heterozygous forms of this mutation have been shown in the
brother 2 (III-6) and the mother (II-4) and present case (III-7),
respectively.
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OEAR LRSI N TV o0, RFEZBIcE/. Ly
L, PNS EEIZBTENTH Y, RIREOHERZ L TZZ L1
Yty ZWNIIEE ICHEE L Bbih/z,

A GBI s DO FIZ X V) gap junction D& TdH
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Table 2 The female patients with type 1 of X-linked Charcot-Marie-Tooth disease (CMTX1) having persistent clinical manifestations
in the central nervous system.

PNS | Persistent CNS
Year Ref. Author Case Age(y) Sex  mutation clinical manifestations MRI
2002 18 Lee 1 30 F  Try24Cys + | extensor plantar response not shown
2 33 F  Glul09stop | + | not described spoty high signals
2006 19 Kleopa 3 78 F  Leul43Pro + | brisk reflex. extensor plantar response not shown
2007 20 Basri 4 41 F  Argld2Try | ++ | extensor plantar response sccattered lesions in whight matter
2008 21 Mazzeo 5 60 F  Ser128Leu | + | ataxia, brisk reflex. extensor plantar response  diffuse hyperintensity in frontal white matter
6 36 F  Serl128Leu + | brisk reflex. extensor plantar response not shown

Abbreviation; Ref.: reference, F: female, PNS: peripheral nervous system. CNS: central nervous system, +: mildly affected, ++: moderately
affected.

Table 3 The female patients with type 1 of X-linked Charcot-Marie-Tooth disease (CMTX1) having transient or episodic manifestations
in the central nervous system.

PNS | Transient or Episodic CNS
. clinical . precipitating factors/

Year Ref. Author Case Age(y) Sex mutation . . duration X reccurence MRI
manifestations risk factors

2003 22 Hanemann 1 43 F  GIx102del | + | transient para- or few respiratory infection  irregulaly not shown
monoparesis hs-2 dys for 10 ys

present 2 32 F  Tryl32X | sub | dysarthria, dysphagia, 2-3hs stress, dehadration,  atage 20,22 CC splenium, Int.

fcial palsy postpartum C, perivent. WML

Abbreviation; Ref.: reference, F: female, PNS: peripheral nervous system. CNS: central nervous system, +: mildly affected, sub: subclinical, hs:
hours, dys: days, ys: years, CC: corpus callosum, Int C: internal capsule: WML: white matter lesion.
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Transient, recurrent, white matter lesions in X-linked Charcot-Marie-Tooth disease
with heterozygote mutation of GJBI gene: case report of a female patient

Makoto Takemaru, M.D."”, Yutaka Shimoe, M.D., Ph.D.", Kota Sato, M.D., Ph.D.",
Akihiro Hashiguchi, M.D., Ph.D.?, Hiroshi Takashima, M.D., Ph.D.? and Masaru Kuriyama, M.D., Ph.D.”

"Department of Neurology, Brain Attack Center, Ota Memorial Hospital

“Department of Neurology and Geriatrics, Kagoshima University Graduate School of Medicine and Dental Sciences
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A 32-year-old woman showed transient central type facial nerve palsy and bulbar symptoms. Brain MRI revealed

high intensity signals in the cerebral white matter, splenium of corpus callosum, and posterior limb of internal capsule.

Two elder brothers of the patient had distal dominant peripheral neuropathies in four limbs. In this family, the point
mutation of GJB1 gene, encoding connexin 32, was revealed and X-linked Charcot-Marie-Tooth disease (CMTX1) was
diagnosed. The presented case was a heterozygote of this mutation. She showed severe transient central nervous system

(CNS) symptoms and subclinical demyelinating peripheral neuropathy. The CNS symptoms and alterations of brain

images were very similar among three siblings. There are many reports on male patients with CMTX1 who show
associated CN symptoms, but female patients are very rare. There has been no previous report of a CMTX1 patient
similar to the patient presented here. The trigger factors have been recognized at the onset of transient CN symptoms in

these cases. The prevention of these factors is important for the management of such patients.
(Rinsho Shinkeigaku (Clin Neurol) 2018;58:302-307)
Key words: X-linked Charcot-Marie-Tooth disease, G/BI gene, transient central nervous manifestation,

cerebral white matter lesions, trigger factors




