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INTRODUCTION — The hereditary peripheral neuropathies have been classified 

based upon clinical characteristics, mode of inheritance, electrophysiologic features, 

metabolic defect, and subsequently upon specific genetic markers. The primary 

hereditary neuropathies predominantly or exclusively affect peripheral nerves and 

produce symptoms of peripheral nerve dysfunction. Other hereditary neuropathies 

affect both the central and peripheral nervous systems and, in some cases, other 

organs; in such patients, symptoms related to the peripheral neuropathy may be 

overshadowed by other manifestations of the disease. 

CLASSIFICATION — Historically, the primary hereditary neuropathies were 

designated by eponyms that had the connotation of specific clinical features (eg, 

Charcot-Marie-Tooth disease or Dejerine-Sottas disease). However, phenotypic 

variability resulted in substantial diagnostic confusion. The Dyck classification 

developed in the 1970s helped to define specific types based upon clinical and 

electrophysiologic features [1] . 

• Many of the primary hereditary neuropathies were divided into motor-

sensory and sensory–autonomic neuropathies.  

• The motor-sensory category was subdivided into types one through seven 

and the sensory neuropathies into types one through five. Many of these 

types were further divided into subcategories.  

• Additional primary inherited neuropathies not included in this classification 

include hereditary neuropathy with pressure palsy, hereditary brachial 

plexopathy, and giant axonal neuropathy. The molecular defects in many 

of the inherited neuropathies have been identified.  
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This topic will provide an overview of the hereditary neuropathies. Detailed 

discussions of the hereditary motor and sensory neuropathies (HMSNs), the 

hereditary sensory and autonomic neuropathies (HSANs) and the hereditary 

neuropathies associated with generalized metabolic disorders are found separately. 

(See "Hereditary primary motor sensory neuropathies, including Charcot-Marie-

Tooth disease", see "Hereditary sensory autonomic neuropathies" and see 

"Hereditary neuropathies associated with generalized disorders"). 

HEREDITARY MOTOR AND SENSORY NEUROPATHIES — The main entity in 

this category, hereditary motor and sensory neuropathy (HMSN), also known as 

Charcot-Marie-Tooth (CMT) disease, is really a spectrum of disorders caused by a 

specific mutation in one of several myelin genes that results in defects in myelin 

structure, maintenance, and formation. Each gene locus serves a specific function 

in maintaining myelin integrity. In addition to gene mutation, the clinical expression 

of these conditions is affected by "gene dosage imbalance" caused by DNA 

duplications or deletions. 

The association of different mutations within the same gene with various clinical 

phenotypes is a common finding in the HMSN/CMT group of peripheral 

neuropathies. This variability suggests that these disorders represent a spectrum of 

related phenotypes caused by an underlying defect in peripheral nervous system 

myelination. 

While not classified by Dyck [1] as HMSNs, other conditions that are discussed in 

this group are two inherited recurrent neuropathies: hereditary neuropathy with 

pressure palsy (HNPP) and hereditary brachial plexopathy. 

HMSN types — Hereditary motor sensory neuropathy (Charcot-Marie-Tooth 

disease) has been classified as types one through seven and consists of at least 30 

different disorders. The major division comprises type 1 and type 2, which together 

are the most common hereditary peripheral neuropathies, with an estimated 

prevalence of 40 per 100,000. Common features include both motor and sensory 

nerve manifestations with distal leg weakness, foot deformities (pes cavus, hammer 

toes), and sensory deficits (show table 1A-1B). 

HMSN/CMT 1 — HMSN type 1, a demyelinating disorder of peripheral nerves, is 

also known as Charcot-Marie-Tooth type 1 (CMT1) disease. CMT1 is characterized 

by moderately to severely reduced nerve conduction velocity and onion bulb 

formation. It has been subdivided on the basis of genetic markers into types 1A, 

1B, and 1C, with type 1A being most common, although the clinical manifestations 

are similar. Affected patients typically present in the first or early second decade, 
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but infants may be symptomatic. (See "Hereditary primary motor sensory 

neuropathies, including Charcot-Marie-Tooth disease", section on Type 1). 

Early complaints may include frequent sprained ankles caused by distal muscle 

weakness or difficulty running and keeping up with peers. The only obvious physical 

findings may be loss of reflexes. Distal muscle atrophy often develops later and 

eventually causes atrophy of the intrinsic hand and foot muscles with calf muscle 

atrophy (the classic "stork leg deformity"), pes cavus, and hammer toes. 

Walking often is clumsy because of both muscle weakness and sensory loss. 

Sensory loss is gradual and mainly involves proprioception and vibration. 

Later changes include atrophy of the intrinsic hand and foot muscles. Palpable 

enlargement of the peripheral nerves may occur secondary to nerve hypertrophy. 

Ambulation is variable but usually is maintained through life. Life expectancy is not 

affected. 

The Roussy-Levy syndrome is a HMSN/CMT type 1 phenotype that includes postural 

tremor and gait ataxia. 

HMSN/CMT 2 — HMSN type 2 (CMT2, also called axonal CMT) is characterized by 

normal or mildly reduced nerve conduction velocity with decreased amplitude and 

axonal degenerative loss without hypertrophic features; demyelination with onion 

bulb formation does not occur or is minimal. (See "Hereditary primary motor 

sensory neuropathies, including Charcot-Marie-Tooth disease", section on Type 2). 

The classic features of CMT2 include distal weakness, atrophy, sensory loss, 

decreased deep tendon reflexes and, less consistently, foot deformity. The onset of 

symptoms usually is in the second or third decade of life. The clinical course is 

similar to that of CMT1, but sensory symptoms typically predominate over motor 

symptoms, and peripheral nerves are not palpably enlarged. Distal trophic 

ulcerations in the feet may occur. 

An less common early onset form of CMT2 becomes clinically apparent before the 

child reaches five years of age. Weakness progresses rapidly, with loss of strength 

below the knees by the second decade. Ambulation often is lost by the time the 

child reaches mid-teens. 

X-linked CMT — There are X-linked dominant and X-linked recessive forms of CMT 

Type 1 and Type 2 involving different loci. (See "Hereditary primary motor sensory 

neuropathies, including Charcot-Marie-Tooth disease", section on X-linked CMT). 
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CMTX1, the X-linked dominant form of CMT Type 1, is the second most common 

form of CMT after CMT1A (see "HMSN/CMT 1" above). Both sexes are affected, but 

symptoms are more prominent in males. Patients become symptomatic in the 

second decade and present with gait difficulties. Reflexes are lost at the ankles in 

all cases, whereas patellar reflexes are retained in about 50 percent of females. 

Demyelination and axonal loss histologically occurs, but onion bulb formation is 

minimal. 

There are a number of rare X-linked recessive forms of HMSN, including CMTX2, 

CMTX3, and Cowchock syndrome (CMT with deafness and mental retardation). 

HMSN/CMT 3 — Two disorders, Dejerine-Sottas syndrome and congenital 

hypomyelinating neuropathy, have been classified as HMSN 3. The HMSN type 3 

disorders are severe, early onset peripheral neuropathies. (See "Hereditary primary 

motor sensory neuropathies, including Charcot-Marie-Tooth disease", section on 

Type 3). 

On histologic examination, patients with Dejerine-Sottas syndrome have thin 

myelin sheaths and large onion bulb formation, whereas those with congenital 

hypomyelinating neuropathy show essentially absent myelin without evidence of 

inflammation, myelin breakdown, or onion bulbs. 

HMSN/CMT 4 — HMSN type 4 was originally applied to Refsum disease, which now 

is characterized as a disorder of peroxisomal function. (See "Hereditary 

neuropathies associated with generalized disorders", section on Refsum disease). 

Type 4 currently is used to classify the rapidly expanding heterogeneous group of 

autosomal recessive demyelinating motor sensory neuropathies (CMT4). The 

autosomal recessive forms are rare, clinically more severe, and less likely to result 

from mutations in structural myelin proteins than the autosomal dominant forms. 

Several subtypes of autosomal recessive HMSN/CMT disease are known based upon 

electrophysiologic, pathologic, and genetic criteria. (See "Hereditary primary motor 

sensory neuropathies, including Charcot-Marie-Tooth disease", section on Type 4). 

Other HMSN/CMT types — HMSN 5 refers to patients with autosomal dominant 

spastic paraparesis with sensory neuropathy. HMSN 6 refers to patients with 

dominant or recessive optic atrophy and motor sensory neuropathy. HMSN 7 refers 

to patients with retinitis pigmentosa and motor sensory neuropathy. (See 

"Hereditary primary motor sensory neuropathies, including Charcot-Marie-Tooth 

disease", section on HMSN/CMT 5, 6, and 7). 
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Dominant intermediate Charcot-Marie-Tooth (DI-CMT) is an uncommon CMT variant 

characterized by intermediate nerve conduction velocities and both axonal and 

demyelinating features on histology. DI-CMT appears to be genetically 

heterogeneous, with autosomal dominant inheritance linked to several different 

loci. (See "Hereditary primary motor sensory neuropathies, including Charcot-

Marie-Tooth disease", section on Dominant intermediate CMT). 

Hereditary neuropathy with pressure palsy — Hereditary neuropathy with 

pressure palsy (HNPP, tomaculous neuropathy) is a recurrent, episodic 

demyelinating neuropathy (show table 2). Affected patients typically present with 

isolated nerve palsies with localization in areas frequently affected by compression 

or trauma. Symptoms first appear in the second decade in most patients, but they 

can occur in younger children or be delayed until into the third decade [2,3] . 

Single-nerve palsies typically appear sequentially, resolving in days to months, and 

then are followed by a motor deficit in the same or in another distribution. 

The most frequently affected nerves are those at common sites of trauma or 

entrapment and include the axillary, median, radial, ulnar, peroneal, or brachial 

plexus nerves. Other findings include cranial nerve involvement, nerve deafness, 

and scoliosis. In one series of 70 patients, nerve involvement in episodes of palsy 

occurred with the following frequencies [3] : 

• Peroneal nerve — 36 percent  

• Ulnar nerve — 28 percent  

• Brachial plexus — 20 percent  

• Radial nerve — 13 percent  

Central nervous system white matter lesions have been reported in isolated 

patients and several members of a large family with HNPP [4,5] . 

Electrophysiologic studies show a distinctive sensorimotor neuropathy pattern that 

can help to establish the diagnosis [3,6] . A generalized sensory neuropathy with 

slowed conduction velocity and prolongation of distal motor latencies occurs. Motor 

conduction velocity is slowed only mildly, and F-wave latencies are prolonged. 

These changes are indicative of disproportionate slowing of distal nerve conduction. 

A superimposed but independent entrapment neuropathy with focal slowing at sites 

of compression with acute weakness also occurs. 

Sural nerve biopsy shows focal myelin thickening (tomacula) on light microscopy. 

These lesions are best seen with teased fiber preparations and appear as enlarged 

sausage-shaped thickenings of the myelin sheath [7] . 
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HNPP is an autosomal dominant disorder associated in most patients with a 1.5 Mb 

deletion in chromosome 17p11.2-12 that results in reduced expression of the 

peripheral myelin protein 22 (PMP22) gene [3,8-10] . The deletion corresponds to 

the duplicated region present in most patients with Charcot-Marie-Tooth disease 

type 1A. (See "HMSN/CMT 1" above and see "Hereditary primary motor sensory 

neuropathies, including Charcot-Marie-Tooth disease", section on Type 1). 

In one series of 22 unrelated families with HNPP, the 17p11 deletion was present in 

68 percent [9] . Some patients have a distinct mutation in the PMP22 gene, and 

sporadic cases with de novo deletions have been described [3,11] . DNA analysis by 

fluorescence in situ hybridization (FISH) is available for confirmation of the 

diagnosis. 

Hereditary brachial plexopathy — Hereditary brachial plexopathy (OMIM 

162100), also known as hereditary neuralgic amyotrophy (HNA), is a recurrent 

episodic painful brachial plexopathy (show table 2). 

Symptoms typically begin in childhood, but rarely before age 10 years with pain 

and paresthesia followed by paresis of the shoulder and arm. While any nerve in 

the plexus can be involved, injury to the upper part of the brachial plexus is typical. 

In one large series of 246 patients that included 199 with idiopathic neuralgic 

amyotrophy and 47 with hereditary neuralgic amyotrophy, damage to the upper 

and/or middle trunk with involvement of the long thoracic and/or suprascapular 

nerve was the most common pattern, seen in 71 percent [12] . 

Symptoms spontaneously resolve and then typically recur at irregular intervals. 

However, other patterns have been seen. In one study of 101 attacks in 24 patients 

from nine different families, both a classic relapsing remitting type and a chronic 

undulating type with exacerbations were observed [13] . Only one type occurred 

per family. 

The prognosis for complete recovery is not good. In the large series of 246 patients 

cited above, persistent pain or paresis was present in about two-thirds of patients 

who were followed for more than three years [12] . 

Winging of the scapula caused by long thoracic nerve involvement is common, and 

facial weakness and autonomic nervous system dysfunction may occur [14] . 

Reflexes are lost, and the lumbar plexus may be involved. Characteristic somatic 

features include short stature, hypotelorism, and small face and palpebral fissures. 

Electrophysiologic studies are sparse. Sensory nerve conduction velocity is typically 

normal, while motor conduction latencies are prolonged. These findings suggest an 
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axonal neuropathy but are also compatible with focal demyelination, conduction 

block or a chronic process with remyelination [15] . 

The histopathology is non-specific. Muscle demonstrates pathologic changes 

consistent with neurogenic atrophy. Both motor and sensory nerves show widely 

dispersed pathologic involvement throughout the brachial plexus; the changes 

involve very focal damage to individual nerves with lesions restricted to isolated 

fascicles within the nerve [16] . The changes are predominantly demyelinating but 

axonal changes are also present. 

HNA is an autosomal dominant disorder which maps to chromosome 17q25 [17,18] 

. Mutations in the septin 9 gene (SEPT9) have been identified in six families with 

hereditary brachial plexopathy (show table 2) [19] . 

HEREDITARY SENSORY AND AUTONOMIC NEUROPATHIES — Hereditary 

sensory autonomic neuropathies (HSANs) occur much less frequently than do the 

primary hereditary motor sensory neuropathies. The major feature of these 

conditions is loss of large myelinated and unmyelinated fibers. They have been 

categorized into types one through five, although some children do not fit well into 

this classification (show table 3). 

HSAN types — A brief overview of HSAN types is provided here. The HSANs are 

discussed in detail separately. (See "Hereditary sensory autonomic neuropathies"). 

HSAN type I is the most common form of HSAN. It is characterized by degeneration 

of dorsal root ganglion and motor neurons, leading to distal sensory loss and later 

distal muscle wasting and weakness and variable neural deafness. Bone necrosis 

and spontaneous distal amputation can occur. Symptoms often begin in early 

childhood but may be delayed until the third decade. (See "Hereditary sensory 

autonomic neuropathies", section on Type 1). 

The symptoms in HSAN type 2 are caused also by loss of pain, temperature, 

pressure and touch sensation with large and small fiber sensory involvement. 

Recurrent infections of the digits and fractures occur in early childhood, and 

mutilation of the fingers and toes occurs as the disease progresses. A stable, 

nonprogressive congenital form also has been recognized. (See "Hereditary sensory 

autonomic neuropathies", section on Type 2). 

HSAN type 3 is more commonly known as Riley-Day syndrome or familial 

dysautonomia. This disorder is a progressive sensorimotor neuropathy, but 

sympathetic autonomic dysfunction is responsible for most clinical manifestations. 

Neuropathic symptoms include loss of reflexes, hypotonia, and decreased 
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perception of pain and temperature. Sympathetic symptoms include orthostatic 

hypotension, swallowing dysfunction, gastrointestinal motility dysfunction, bladder 

dysfunction, decreased or absent tearing, pupil dilation, decreased sweating 

(leading to defective temperature dysregulation), and blotchy skin. (See 

"Hereditary sensory autonomic neuropathies", section on HSAN3 (Riley-Day 

syndrome)). 

HSAN type 4, also called congenital insensitivity to pain with anhidrosis (CIPA), is 

an autosomal recessive disorder. Symptoms begin early in infancy and prominent 

features include profound loss of pain sensitivity, leading to injuries, self-mutilation, 

and osteomyelitis, episodic hyperthermia that can be associated with seizures, and 

mild to moderate mental retardation. (See "Hereditary sensory autonomic 

neuropathies", section on type 4). 

Patients with HSAN type 5 disease have loss of pain and temperature sensation, but 

other sensation is preserved. (See "Hereditary sensory autonomic neuropathies", 

section on Type 5). 

HEREDITARY NEUROPATHIES WITH MULTISYSTEM INVOLVEMENT  

Giant axonal neuropathy — Giant axonal neuropathy (GAN) is a severe 

degenerative disorder of the peripheral nerves and central nervous system that 

becomes clinically apparent in early childhood (show table 2) [20] . It is 

transmitted as an autosomal recessive trait [21] . The disease locus maps to 

16q24.1 [22] , and the mutated gene encodes for a novel cytoskeletal protein 

called gigaxonin [23] . Abnormal gigaxonin is presumed to be responsible for the 

generalized disorganization of cytoskeletal intermediate filaments [23-25] . 

Affected children present with a mixed motor sensory polyneuropathy, and distal 

limb weakness caused by the neuropathy [26] . A characteristic physical 

appearance is a hallmark of the disorder. The hair tends to be red and kinky, the 

forehead high, the complexion pale, and eyelashes long. Manifestations of central 

nervous system involvement include mental retardation, ataxia, nystagmus, 

spasticity, and optic atrophy [27,28] . Progressive gait deterioration occurs, with 

death usually by late adolescence. 

Nerve conduction studies are consistent with an axonal neuropathy. 

Electroencephalograms, visual evoked potentials, and somatosensory evoked 

responses also are abnormal [28] . Brain MRI typically demonstrates subcortical, 

periventricular and cerebellar white matter lesions [26] . 
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The diagnosis typically is made by nerve biopsy, which shows axonal loss and 

distortion of fibers by giant axonal swellings filled with densely packed bundles of 

neurofilaments [20,25,29] . Similar filaments are seen in other tissues such as 

Schwann cells, fibroblasts, and vascular endothelium, findings that are consistent 

with a defect in intermediate filament organization [25] . Cerebral white matter 

shows leukoencephalopathy, and the cerebellum and optic tracts show atrophy with 

gliosis. The hair contains abnormal longitudinal grooves [29] . 

Chediak-Higashi syndrome — Chediak-Higashi syndrome (CHS) is an autosomal 

recessive disorder characterized by recurrent infections, partial albinism, 

hepatosplenomegaly, an increased risk of lymphoreticular malignancy, and multiple 

neurologic abnormalities [30] . 

The defective gene, called LYST, has structural features homologous to a vacuolar 

sorting protein and contains motifs thought to be associated with intracellular 

protein transport to, and from, the lysosome. Most mutations lead to a truncated 

LYST protein [31] . (See "Primary disorders of phagocytic function: An overview", 

section on Chediak-Higashi syndrome). 

Neurologic features include nystagmus, photosensitivity, seizures, mental 

retardation, and generalized weakness. Biopsy of peripheral nerves reveals 

perivascular intracytoplasmic inclusions, loss of myelinated sensory fibers, and the 

presence of peroxidase positive granules in Schwann cells, similar to those seen in 

leukocytes, which are thought to be giant lysosomes [32-34] . Muscle biopsy 

reveals neurogenic atrophy with peroxidase positive granules similar to those seen 

in leukocytes. 

NEUROPATHIES ASSOCIATED WITH GENERALIZED DISORDERS — A number 

of generalized hereditary metabolic disorders are associated with neuropathy. Many 

of these disorders affect both the central and peripheral nervous systems and, in 

some cases, other organs. Symptoms related to the peripheral neuropathy may be 

overshadowed by other manifestations of the disease. A partial list of these 

disorders includes infantile neuroaxonal dystrophy, Tangier disease, 

abetalipoproteinemia, Refsum disease, and hereditary tyrosinemia. 

In addition, neuropathy is associated with a number of lysosomal storage diseases 

(eg, Fabry disease, Krabbe disease, metachromatic leukodystrophy, Niemann-Pick 

disease), mitochondrial disorders (eg, Leigh syndrome, Leber hereditary optic 

neuropathy) and DNA repair disorders (eg, xeroderma pigmentosum, Cockayne 

syndrome). 
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The neuropathies associated with these generalized metabolic disorders are 

discussed separately. (See "Hereditary neuropathies associated with generalized 

disorders"). 
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GRAPHICS 
 
Characteristics HMSN A 

Clinical features of the hereditary motor sensory neuropathies-I  
Disorder Gene Chromosome Clinical features 

Type 1 Onset in first or second decade 
Type 1A PMP22 17p11.2-p1  
Type 1B MPZ 1 
Type 1C EGR2   

Motor symptoms predominate 

(clumsy walking) 

Gradual loss of proprioception 

and vibration 

Ambulation usually maintained 

Normal life expectancy 

Palpable enlargement of the 

peripheral nerves 

NCV slowed to <60 percent 

normal 

Roussy-Levy MPZ 17p11.2 Type 1 features plus: 

Postural tremor and gait ataxia 

CMTX1 GJB1 Xq13.1 Type 1 features plus: 

Symptoms more prominent in 

males 

Symptomatic in second decade 

Loss of ankle reflexes 

NCV moderately slowed 

Type 2 Onset in second or third decade 
Type 2A 1p  
Type 2B 3q 
Type 2D 

  

7p 

Sensory symptoms 
predominate 

Early onset   Not known Onset before age 5 years 

Rapid progression of weakness 

below the knee 

Loss of ambulation by mid-

teens 

NCV normal or mildly reduced 
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http://www.uptodate.com/online/content/abstract.do?topicKey=ped_neur/28834&refNum=33


Type 3 Severe, early onset 
PMP22 
MPZ 

Dejerine-Sottas syndrome 

EGR2 

  Hypotonia in early infancy 

Delayed motor development 

Initial sensory loss and distal 

weakness 

Ataxia 

NCV profoundly slowed 

(10m/sec) 

PMP22 
MPZ 

Congenital hypomyelinating 
neuropathy 

EGR2 

  Profound hypotonia and 

contractures at birth 

Feeding difficulties 

Respiratory distress 

Death in infancy 

NCV extremely slowed or 

absent 

PMP22: peripheral myelin protein; 22 MPZ: myelin protein zero; EGR2: early growth response 2; NCV: nerve 
conduction velocity.  

 
Clinical features of the hereditary motor sensory neuropathies-II  
Disorder Gene Chromosome Clinical features 
Type 4 

CMT4A   8 q13-q21 Onset in early childhood 

Distal weakness 

Mild sensory loss 

Rapidly progressive 

Incapacity in first decade 

NCV moderately reduced 

CMT4B1   11q22-23 Onset at age 2 to 4 years 

Distal and proximal weakness 

Moderate sensory loss 

Frequent involvement of cranial nerves 

NCV slowed 

CMT4B2   11p15 Onset in first two decades 

Initial distal weakness 

Proximal weakness after several years 

NCV slowed 

CMT4C   5q31-33 Severe spinal deformities and weakness 

Onset in childhood and adolescence 

NCV slowed 

CMT4D NMDR1 8q24 Early onset neuropathy 

Muscle weakness and wasting 

Skeletal deformities 



Sensory loss 

Neural deafness in second or third decade 

NCV severely reduced 

CMT4E EGR2 10q21-22 Distal weakness at birth 
CMT4F PRX 19q13.1-13.3 Onset in early childhood 

Distal muscle weakness 

Severe sensory loss 

Absent sensory and motor evoked response on 

NCV 

Type 5     Spastic paraparesis 

Sensory neuropathy 

Type 6     Optic atrophy 

Motor sensory neuropathy 

Type 7     Retinitis pigmentosa 

Motor sensory neuropathy 

NMDR: N-myc-downstream-regulated gene; EGR2: early growth response gene 2.  

 
Clinical features of the hereditary motor sensory neuropathies-III  

Disorder Inheritance 
Chromosome 

(gene) Clinical features 

Hereditary 
neuropathy with 
pressure palsy 

AD 17p11.2-12 
(PMP22) 

Usual onset in second 

decade 

Isolated nerve palsies after 

trivial trauma 

Palsies resolve in days to 

months 

Cranial nerve involvement 

Nerve deafness 

Scoliosis 

Hereditary brachial 
plexopathy 

AD 17q25 (SEPT9) Onset in childhood 

Pain followed by paresis of 

brachial plexus muscles 

Resolves spontaneously and 

recurs at irregular intervals 

Winging of the scapula 

Facial weakness 

Autonomic nervous system 

dysfunction 

Short stature 

Hypertelorism 

Small palpebral fissures 



Small face 

AD: autosomal dominant.  

 
Clinical features of the hereditary sensory autonomic neuropathies  

Disorder Inheritance 
Chromosome 

(gene) Clinical features 

Usual onset in early childhood 
Distal sensory loss, muscle 
wasting, and weakness 
Foot ulcers 
Preservation of facial sensation 

Type 1 AD (majority); AR 
(occasional) 

9q21-q22 
(SPTLC1) 

Variable neural deafness 
Loss of pain, temperature, and 
tactile sensation 

Type 2 AR 12p13.33 (HSN2) 

Recurrent infection and 
fractures of the digits 
Progressive sensorimotor 
neuropathy 
Sympathetic autonomic 
dysfunction 

Type 3 AR 9q31 (IKBKAP) 

Smooth tongue without 
fungiform papillae 
Profound loss of pain sensitivity 
Defects in thermoregulation 
Anhydrosis 
Mild to moderate mental 
retardation 
Microcephaly 

Type 4 AR 1q21-q22 (NTRK1) 

Fungiform papillae are present 
Loss of pain and temperature 
sensation 
Normal muscle strength 
Normal reflexes 

Type 5 AR 1p13.1 (NGFB) 

Normal nerve conduction 
AD: autosomal dominant; AR: autosomal recessive. 
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