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Name

Inheritance

Gene Location

Gene Product

HSAN2A
HSAN2B
HSAN2C
HSAN3
HSAN4
HSAN5
HSAN6

AR
AR
AR
AR
AR
AD or AR
AR

12p13.33
5p15.1
12q13.13
9q21
3q
1p11.2-p13.2
6p12.1

PRKWNK1
FAM134B
KIF1A
IKAP
trkA/NGF receptor
NGFb
Dystonin

Abbreviations: AARS, alanyl-tRNA synthetase; AD, autosomal dominant; AR, autosomal recessive; ATL, atlastin; CMT, Charcot-Marie-Tooth; DNMT1, DNA methyltransferase 1; DYNC1HI,
cytoplasmic dynein 1 heavy chain 1; ERG2, early growth response-2 protein; FAM134B, family with sequence similarity 134, member B; FIG4, FDG1-related F actin-binding protein; GDAP1,
ganglioside-induced differentiation-associated protein-1; HK1, hexokinase 1; HMSN-P, hereditary motor and sensory neuropathyproximal; HNA, hereditary neuralgic amyotrophy; HNPP,
hereditary neuropathy with liability to pressure palsies; HSAN; hereditary sensory and autonomic neuropathy; IFN2, inverted formin-2; IKAP, kB kinase complex-associated protein; LGMD,
limb girdle muscular dystrophy; LITAF, lipopolysaccharide-induced tumor necrosis factor α factor; LRSAM1, E3 ubiquitin-protein ligase; MED25, mediator 25; MFN2, mitochondrial fusion
protein mitofusin 2 gene; MPZ, myelin protein zero protein; MTMR2, myotubularin-related protein-2; NDRG1, N-myc downstream regulated 1; PMP-22, peripheral myelin protein-22;
PRKWNK1, protein kinase, lysine deficient 1; PRPS1, phosphoribosylpyrophosphate synthetase 1; RAB7, Ras-related protein 7; SEPT9, Septin 9; SH3TC2, SH3 domain and tetratricopeptide
repeats 2; SMA, spinal muscular atrophy; SPTLC, serine palmitoyltransferase long-chain base; TFG, TRK-fused gene; TrkA/NGF, tyrosine kinase A/nerve growth factor; tRNA, transfer ribonucleic acid; TRPV4, transient receptor potential cation channel, subfamily V, member 4; WNK1, WNK lysine deficient; YARS, tyrosyl-tRNA synthetase.
Source: Modified from AA Amato, J Russell: Neuromuscular Disease. New York, McGraw-Hill, 2008.

neuronal cytoskeleton and have a role in cell division, but the mechanism of causing HNA is unclear.
Hereditary Sensory and Autonomic Neuropathy (HSAN) The HSANs are
a very rare group of hereditary neuropathies in which sensory and
autonomic dysfunction predominates over muscle weakness, unlike
CMT, in which motor findings are most prominent (Table 459-4).
Nevertheless, affected individuals can develop motor weakness and
there can be overlap with CMT. There are no medical therapies available to treat these neuropathies, other than prevention and treatment
of mutilating skin and bone lesions.
Of the HSANs, only HSAN1 typically presents in adults. HSAN1
is the most common of the HSANs and is inherited in an autosomal
dominant fashion. Affected individuals with HSAN1 usually manifest
in the second through fourth decades of life. HSAN1 is associated with
the degeneration of small myelinated and unmyelinated nerve fibers
leading to severe loss of pain and temperature sensation, deep dermal
ulcerations, recurrent osteomyelitis, Charcot joints, bone loss, gross
foot and hand deformities, and amputated digits. Although most people
with HSAN1 do not complain of numbness, they often describe burning, aching, or lancinating pains. Autonomic neuropathy is not a prominent feature, but bladder dysfunction and reduced sweating in the feet
may occur. HSAN1A, which is most common, is caused by mutations
in the serine palmitoyltransferase long-chain base 1 (SPTLC1) gene.

OTHER HEREDITARY NEUROPATHIES (TABLE 459-5)
FABRY’S DISEASE
Fabry’s disease (angiokeratoma corporis diffusum) is an X-linked dominant disorder. Although men are more commonly and severely affected,
women can also show severe signs of the disease. Angiokeratomas are
reddish-purple maculopapular lesions that are usually found around
the umbilicus, scrotum, inguinal region, and perineum. Burning or
lancinating pain in the hands and feet often develops in males in
late childhood or early adult life. However, the neuropathy is usually
overshadowed by complications arising from the associated premature
atherosclerosis (e.g., hypertension, renal failure, cardiac disease, and
stroke) that often lead to death by the fifth decade of life. Some patients
also manifest primarily with a dilated cardiomyopathy.
Fabry’s disease is caused by mutations in the a-galactosidase gene
that leads to the accumulation of ceramide trihexoside in nerves and
blood vessels. A decrease in a-galactosidase activity is evident in leukocytes and cultured fibroblasts. Glycolipid granules may be appreciated
in ganglion cells of the peripheral and sympathetic nervous systems
and in perineurial cells. Enzyme replacement therapy with a-galactosidase B can improve the neuropathy if patients are treated early, before
irreversible nerve fiber loss.
ADRENOLEUKODYSTROPHY/ADRENOMYELONEUROPATHY
Adrenoleukodystrophy (ALD) and adrenomyeloneuropathy (AMN)
are allelic X-linked dominant disorders caused by mutations in the
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peroxisomal transmembrane adenosine triphosphate-binding cassette
(ABC) transporter gene. Patients with ALD manifest with central
nervous system (CNS) abnormalities. However, 30% with mutations
in this gene present with the AMN phenotype that typically manifests
in the third to fifth decade of life with mild to moderate peripheral
neuropathy combined with progressive spastic paraplegia (Chap. 456).
Rare patients present with an adult-onset spinocerebellar ataxia or
only with adrenal insufficiency.
EDx is suggestive of a primary axonopathy with secondary demyelination. Nerve biopsies demonstrate a loss of myelinated and unmyelinated nerve fibers with lamellar inclusions in the cytoplasm of
Schwann cells. Very long chain fatty acid (VLCFA) levels (C24, C25,
and C26) are increased in the urine. Laboratory evidence of adrenal
insufficiency is evident in approximately two-thirds of patients. The
diagnosis can be confirmed by genetic testing.
Adrenal insufficiency is managed by replacement therapy; however,
there is no proven effective therapy for the neurologic manifestations

TABLE 459-5 Rare Hereditary Neuropathies
Hereditary Disorders of Lipid Metabolism
Metachromatic leukodystrophy
Krabbe’s disease (globoid cell leukodystrophy)
Fabry’s disease
Adrenoleukodystrophy/adrenomyeloneuropathy
Refsum’s disease
Tangier disease
Cerebrotendinous xanthomatosis
Hereditary Ataxias with Neuropathy
Friedreich’s ataxia
Vitamin E deficiency
Spinocerebellar ataxia
Abetalipoproteinemia (Bassen-Kornzweig disease)
Disorders of Defective DNA Repair
Ataxia-telangiectasia
Cockayne’s syndrome
Giant Axonal Neuropathy
Porphyria
Acute intermittent porphyria (AIP)
Hereditary coproporphyria (HCP)
Variegate porphyria (VP)
Familial Amyloid Polyneuropathy (FAP)
Transthyretin-related
Gelsolin-related
Apolipoprotein A1-related
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