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T
he hereditary neuropathies are a heterogeneous
group of disorders that can be divided into two
major subgroups: neuropathies in which the neu-

ropathy is the sole or primary feature and neuropathies
in which the neuropathy is part of a more generalised
neurological or multisystem disorder. This review will
focus on the common hereditary neuropathies in the
first group, Charcot-Marie-Tooth disease (CMT), hered-
itary neuropathy with liability to pressure palsy (HNPP),
hereditary sensory and autonomic neuropathy (HSAN),
distal hereditary motor neuropathy (dHMN) and hered-
itary neuralgic amyotrophy (HNA).

Charcot-Marie-Tooth disease
CMT is the most common inherited neuromuscular disor-
der, affecting 1 in 2,500 individuals.1 Although CMT is
both clinically and genetically heterogeneous, the cardinal
clinical features are distal muscle wasting and weakness,
reduced or absent tendon reflexes, distal sensory loss and a
high incidence of foot deformities. Disease onset usually
occurs during the first decades of life, the course is slowly
progressive, and severity is highly variable even within the
same kinship, only rarely leading to severe impairment.
Historically CMT has been classified into two main sub-
groups neurophysiologically: CMT1 (demyelinating) with
upper limb motor nerve conduction velocities (MCV) less
than 38m/s, and CMT2 (axonal) with upper limb MCV
greater than 38m/s2. Dominant intermediate CMT, a sub-
group of CMT with MCV ranging from 25 to 45m/s, is a
recent addition to the classification.3

CMT can be inherited as an autosomal dominant
(AD), recessive (AR) or X-linked trait. Autosomal dom-
inant and X-linked CMT are the most prevalent forms of
CMT in UK/northern European and US populations,
whereas autosomal recessive CMT is more common in
countries with high rates of consanguinity. Apparent
sporadic cases are common and may be due to a number
of causes including lack of family history, reduced pene-
trance, variable disease expression, de novo dominant
mutations or autosomal recessive inheritance. Currently
greater than 20 causative genes have been identified for
CMT (Table 1).

Autosomal dominant CMT1
This is the most common form of CMT in most popula-
tions. Patients usually present with the ‘classical CMT’
phenotype characterised by difficulty in walking and
foot deformity, usually starting in the first two decades
of life. Distal wasting and weakness are generally more
prominent in the lower limbs and frequently associated
with distal sensory loss and reduced or absent tendon
reflexes. Nerve conduction velocity is homogeneously
slow with MCV in the median nerve below 38m/s. Nerve
biopsy shows demyelination with typical onion bulbs
reflecting repeated cycles of de- and remyelination. 

The most common form is CMT1A secondary to the
chromosome 17 duplication containing the peripheral
myelin protein 22 gene (PMP22). This accounts for 70%
of all CMT1 cases in European populations.4 Point
mutations in the PMP22 gene are rare and affected
patients either have CMT1A, HNPP or a more severe
form of CMT.15

CMT1B is a less common form of CMT1 and it is
associated with myelin protein zero (MPZ) gene muta-
tions. Patients usually present with an early onset
demyelinating neuropathy (CMT1B). MPZ mutations
can also cause a late onset axonal neuropathy (CMT2).6

Mutations in the EGR2 and LITAF genes are very rare
causes of CMT1 and like PMP22, mutations in EGR2
can also present with a severe CMT1 phenotype. The
final gene associated with CMT1 is NEFL,7 although
mutations in this gene more commonly cause CMT2. 

Severe CMT1 
A more severe form of CMT1, also called Dejerine Sottas
disease (DSD) and congenital hypomyelinating neuropa-
thy (CHN) usually presents in the first decade with very
slow MCV. This is usually caused by de novo dominant
mutations in the common CMT1 genes, MPZ, PMP22
and EGR2. In rare instances mutations in the same genes
can be inherited as an autosomal recessive trait.1

Hereditary neuropathy with liability to pressure
palsies 
Hereditary neuropathy with liability to pressure palsies
(HNPP) is an autosomal dominant inherited disorder
characterised by recurrent palsies at points vulnerable to
pressure. It is usually due to a deletion of the same por-
tion of chromosome 17 which is duplicated in CMT1A,
but rarely it is caused by PMP22 point mutations. 

X-linked CMT1 
This is the second most common form of CMT and is
caused by mutations in the connexin 32 gene. Clinically
males are more severely affected and usually present
with a demyelinating neuropathy, whereas females are
less affected and often only have a mild neuropathy with
nerve conduction velocities in the axonal range. Central
nervous system involvement is occasionally seen but is
often asymptomatic.8

Autosomal dominant CMT2
It is estimated that about 24% of patients with dominant-
ly inherited CMT have CMT2. Unlike AD CMT1 where
more than 95% of the causative genes have been identified,
only 25% of the causative genes for AD CMT2 are known. 

Mitofusin 2 (MFN2) gene mutations, which cause
CMT2A, are the major cause of CMT2, causing approx-
imately 20% of all cases.9 Patients usually present with
the ‘classical CMT phenotype’, which is indistinguishable

Hereditary Neuropathies

Neurogenetics Article

Ms Matilde Laurá is a Clinical
Research Fellow at the Centre for
Neuromuscular Disease, National
Hospital for Neurology and
Neurosurgery Queen Square,
London. She trained in Italy, at the
University of Messina and com-
pleted her PhD on inflammatory
peripheral neuropathy. Her main
research interests are acquired and
hereditary peripheral neu-
ropathies, particularly Charcot-
Marie-Tooth disease. 

Dr Mary M Reilly studied medi-
cine at University College Dublin.
After doing two years of
Neurology in Dublin, she did her
MD thesis on Familial Amyloid
Polyneuropathy in the Institute of
Neurology, Queen Square,
London. She then completed her
Clinical Neurological training
subspecialising in peripheral nerve
diseases in the National Hospital
for Neurology and Neurosurgery,
the Royal Free hospital and Guy’s
Hospital. Since 1998, she has been
a Consultant Neurologist in the
National Hospital for Neurology
and Neurosurgery with a clinical
and research interest in peripheral
nerve disorders especially inherit-
ed neuropathies. 

Correspondence to:
Dr Mary M Reilly, 
Centre for Neuromuscular 
disease, National Hospital for
Neurology and Neurosurgery,
Queen Square, 
London WC1N 3BG, UK.
Tel. 0207 837 3611,
E. m.reilly@ion.ucl.ac.uk

The hereditary neuropathies are the commonest 
inherited neurological diseases and are a significant

cause of disability in the population






