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" Neuromuscular

Nerve ultrasound depicts perlpheral nerve

enlargement in patients with genetically distinct

Charcot-Marie-Tooth disease
Yu-ichi Noto," Kensuke Shiga,? Yukiko Tsuji, lkuko Mizuta,' Yujiro Higuchi,?

Akihiro Hashiguchi,

ABSTRACT

Objective To elucidate the ultrasound (US) features of
peripheral nerves including nerve roots in patients with
different types of Charcot-Marie-Tooth disease (CMT),
and the assodciation between US findings, clinical
features and parameters of nerve conduction studies
(NCS) in CMT1A.

Methods US of median, sural and great auricular
nerves and the C6 nerve root was performed in patients
with CMT1A (n=20), MPZ-associated CMT (n=3), NEFL-
associated CMT (n=4), EGR2-associated CMT (n=1),
ARHGEF10-associated CMT (n=1) and in controls
(n=30). In patients with CMT1A, we analysed the
correlations between US findings and the following
parameters: age, CMT Neuropathy Score (CMTNS) and
NCS indices of the median nerve.

Results Cross-sectional areas (CSAs) of all the nerves
were significantly increased in patients with CMT1A
compared with that in controls. In MPZ-associated CMT,

increased CSAs were found in the median nerve at wrist -

and in the great auricular nerve, whereas it was not
increased in patients with NEFL-associated CMT. In

- patients-with- CMT1A,; there was a positive-correlation- -

between CMTNS and the CSAs in the median nerves or
great auricular nerves. In median nerves in patients with
CMT1A, we found a negative correlation between the
nerve conduction velocity and the CSA.

Conclusions Nerve US may aid in differentiating
among the subtypes of CMT in combination with NCS.
In CMT1A, the median nerve CSA correlates with the
disease severity and peripheral nerve function.

INTRODUCTION
Charcot-Marie-Tooth disease (CMT) is a chmcaﬂy
and genetically heterogeneous inherited neuropathy,

characterised by distal muscle atrophy, weakness and

sensory loss with reduced tendon reflexes. Nerve
conduction studies (NCS) differentiate CMT into
the demyelinating type (median nerve motor con-
duction-velocity (MCV) <38 m/s) and axonal type
(median nerve MCV >38 m/s).! Autosomal domin-
ant (AD) demyelinating (CMT1), AD axonal
(CMT2), autosomal recessive (AR; CMT4) and X
linked (CMTX) forms of CMT exist. The main path-
ology of CMT4 is demyelinating. CMTX type 1
(CMT1X) is the second most common form of
CMT. Most males with CMT1X have intermedi-
ately slow MCV between 30 and 45 m/s, and the
pathology of CMT1X is axonal loss and some seg-
mental demyelination.” Over the last decade, there

Hiroshi Takashima,® Masanori Nakagawa,* Toshiki Mizuno'

have ‘been rapid advances in identifying genetic
abnormalities in patients with CMT. More than 45
different CMT-causing genes have been described.’®
Furthermore, Hattori et al* reported that patients
with MPZ, PMP2 and Cx32 mutations present both
demyelinating and axonal types.

High-resolution ultrasound (US) has been increas-
ingly used for the non-invasive assessment of periph-
eral nerve diseases.’ ¢ US features of some CMT
subtypes have been reported.” ® Schreiber et al’
reported direct comparisons of nerve US findings
between CMT subtypes and the correlation between
nerve US indices and NCS parameters. However,
detailed studies, including those on US assessment of
nerve roots and clarification of the correlation between
US findings and the disease severity, remain limited.

The purpose of this study was to describe US fea-
tures of peripheral nerves including C6 nerve root
in different types of CMT, and analyse the correl-
ation between US findings and clinical/neurophysio-
logical parameters.

METHODS :
The study was conducted “at Kyoto Prefectural
University of Medicine Hospital between January
and November 2012. Informed consent was pro-
vided by each participant, and the study protocol
was conducted in accordance with the Declaration
of Helsinki.

~ Subjects

We: examined 35 consecutive patients (21 males
and 14 females; age range 10-80 years; mean+SD
46.7+19 years) with hereditary motor and sensory
neuropathy, 4 of whom were blood relatives to at
least one other patient of the study group. In all
patients, the diagnosis was based on the results of
NCS and a family history of the disease.

Thirty sex-matched and age-matched controls
(19 males and 11 females; age range 24-84 years;
mean=*SD 42.7+16 years) -were recruited from the
staff of Kyoto Prefectural University of Medicine
and their families, who were free of any neuromus-
cular symptoms (eg, numbness and tingling or weak-
ness of limbs), diabetes mellitus and alcoholism.

Genetic testing

First, we investigated whether patients with the
demyelinating type of CMT have PMP22 duplication
or deletion by fluorescence in situ hybridisation. For
patients with the demyelinating type of CMT who
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