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Section 1
A 53-year-old woman with no relevant medical history presented to our clinic for evaluation of
lower extremity paresthesias. She initially felt an intermittent tingling sensation in the feet, which
slowly crept up both legs and became more intense and constant over 6 months. She noted that
these sensations seemed to stop abruptly at her waist. Similar paresthesias were felt in her left arm
but not as pronounced as in her legs. She denied any gait imbalance or weakness.

Physical examination demonstrated pes cavus foot deformity. Limb strength and deep tendon
reflexes were normal throughout. Sensory testing of vibration, pinprick, light touch, and joint
position sense was normal throughout. Contrary to the patient’s complaints, a sensory level was
not found. The patient noted that both her mother and sister have high arched feet, but she
denied any family history of any neuromuscular disorders.

Questions for consideration:
1. What is the localization for her presentation?
2. What are the differential diagnoses?
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Section 2
The patient in this vignette presented with pure sensory
symptoms progressing over several months. At this point, the
differential diagnosis is broad, as the patient’s symptoms are
nonspecific and both central and peripheral localizations can
result in such presentation. The prominent sensory symptoms
in the legs with abrupt termination at her waist could be lo-
calized to the spinal cord such as in degenerative spine disease,
transverse myelitis, or even a CNS demyelinating disease in-
volving both the brain and spine. The remainder of the history
and examination, however, make these diagnoses unlikely:
normal reflexes make spinal cord pathology in general an un-
likely diagnosis, a pure sensory syndrome would be rare in
transverse myelitis as it affects a cross-section of the spinal cord,
and there are no findings suggesting brain or brainstem in-
volvement. Slowly progressive and ascending sensory symp-
toms with an absence of findings suggestive of myelopathy is
more suggestive of a peripheral process such as sensory
polyneuropathy.

The differential for polyneuropathy can be divided in multiple
ways.

1. Large fiber vs small fiber: Typically large fiber neuropathies
demonstrate signs of depressed reflexes, weakness, and
diminished vibration and position sense. Small fiber
neuropathies, on the other hand, have more minimal
examination findings of diminished sensation to sharp and
temperature with otherwise normal reflexes and strength.

2. Hereditary vs acquired: Hereditary polyneuropathies
generally are associated with a family history of polyneur-
opathy and can manifest in both childhood and adulthood.
A distinctive pes cavus foot appearance can be a diagnostic
clue for Charcot-Marie-Tooth hereditary polyneuropathy.

3. Primary vs secondary: Polyneuropathies may occur
secondary to a systemic disease (e.g., diabetes, mono-
clonal gammopathy, toxin) or may be a primary disease
(e.g., chronic inflammatory demyelinating polyradiculo-
neuropathy [CIDP]).

4. Axonal vs demyelinating: Polyneuropathies can be
associated with axonal loss (e.g., diabetic polyneurop-
athy) or demyelination (e.g., CIDP).

Question for consideration:
1. What investigations can help narrow the differential

diagnosis?
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Section 3
Distinction among the various categories of polyneuropathy
as outlined above is difficult based on history and examination
alone due to the nonspecific presentation of most poly-
neuropathies. Furthermore, there are innumerable causes of
polyneuropathy. This dilemma can lead to nonspecific and
extensive (i.e., “shotgun”) testing.

In our patient, there were no systemic findings or medical
history to suggest a secondary cause of polyneuropathy, and
the physical examination findings were minimal. Given the
limited data, performing a nerve conduction and needle EMG
study is the most helpful test as it can help characterize the
potential polyneuropathy and prioritize future studies.

Nerve conduction study demonstrated a widespread de-
myelinating motor neuropathy without conduction block. For
example, the left peroneal compound muscle action potential
recorded over the extensor digitorum brevis muscle revealed
a distal latency of 3.9 ms, amplitude of 6.1 mV, and conduction
velocity of 30 m/s. The left sural sensory amplitude was 11 μV
and conduction velocity 46 m/s. The patient’s limb tempera-
ture was 33°C. Upper and lower limb motor nerve conduction
velocities were in the low 30s with normal onset latency and
compound muscle action potential amplitudes. Sensory
responses were normal, but the sensory nerve action potential
amplitude of sural and superficial peroneal nerves was reduced
compared to the upper limb sensory nerve amplitudes. Needle
EMGof select muscles in the upper and lower limbwas normal.

The EMG narrowed the differential to causes of demyelinating
neuropathies. The predominant motor involvement brought
up the possibility of multifocal motor neuropathy and a motor
predominant CIDP; however, the lack of conduction block
made an acquired immune inflammatory neuropathy less likely.
The uniform demyelinating changes along with the patient’s
and patient’s family’s pes cavus foot shape suggest the possi-
bility of Charcot-Marie-Tooth disease (CMT).

Neuromuscular ultrasound was used to evaluate the mor-
phology of the patient’s nerves. It showed widespread and
uniform increase in the nerves’ cross-sectional area andmarked
enlargement within the nerves’ fascicular architecture in the
median, ulnar, radial, peroneal, and tibial nerves (figure).

The findings of uniformly slowed conduction velocity without
conduction block, ultrasound findings of widespread, uniform
nerve enlargement, and pes cavus foot deformity were more
suggestive of a hereditary cause of demyelinating neuropathy.
This is in contrast to acquired demyelinating neuropathies,
which is classically associated with electrophysiologic conduc-
tion block along with ultrasound findings of patchy, focal nerve
enlargement near the region of conduction block.

Genetic testing for CMT was performed, which identified the
pathogenic variant c.331 G>A (p.Ala111Thr) in the LITAF

gene, which is associated with autosomal dominant CMT
disease type 1C (CMT1C).

Of note, upon discovery of a demyelinating neuropathy on
EMG, the patient underwent an extensive series of tests in
search for other etiologies of polyneuropathy, all unremarkable.
These included a normal MRI of the brain and cervical, tho-
racic, and lumbar spine. CSF studies were normal. Serum
studies were normal, including complete blood count, com-
prehensive metabolic panel, erythrocyte sedimentation rate,
C-reactive protein, vitamin B12, vitamin B6, folate, immuno-
fixation electrophoresis, serum protein electrophoresis, anti-
nuclear antibodies, angiotensin-converting enzyme, anti SS-A,
anti SS-B, Lyme antibody, HIV, hepatitis C, ganglioside panel,
and paraneoplastic antibodies. Skin biopsy showed normal
distal and proximal epidermal nerve fiber densities.

Discussion
CMT is the most common hereditary polyneuropathy. It
consists of different subtypes that are genetically distinct dis-
orders. The most common subtype is type 1, a demyelinating
peripheral neuropathy, characterized by sensory symptoms and
distal muscle weakness often associated with foot drop and pes
cavus deformity. The other genetic subtypes of CMT can differ
in clinical presentation and electrodiagnostic profile.

CMT1C is a rare dominantly inherited subtype of CMT1,
caused by mutations in the LITAF gene (lipopolysaccharide-
induced tumor necrosis factor–α factor), also known as SIM-
PLE (small integral membrane protein of the lysosome/late
endosome), on chromosome 16p13.1-p12.3. In a large study of
968 cases of CMT1, the percentage of patients with LITAF
mutations was only 0.6%.1

Guimarães-Costa et al.2 studied 18 patients diagnosed with
CMT1C and described 2 groups of patients: CMT-like (11/18
patients), encompassing patients with motor weakness, and the
sensory form, consisting of patients with predominantly sensory
symptoms or asymptomatic complaints of transient pain in feet
or fingers, and repeated ankle sprains, without any motor
weakness or gait imbalance. Sensory system examination was
abnormal in only 4 patients in the second group (7/18 patients).
The mean age at onset was 20 years. Almost all patients had pes
cavus. Interestingly, the 2 patients with the same genetic variant
as in our case had the CMT-like phenotype; however, our pa-
tient presented clinically with the sensory form.

Patient series have shown that motor nerve conduction ve-
locities were significantly lower in patients with CMT1C
compared with patients with hereditary neuropathy with lia-
bility to pressure palsy, but higher compared with patients with
CMT1A.Meanmotor nerve conduction velocity of the median
nerve was 33 m/s in patients with CMT1C. Also in contrast to
CMT1A, sensory nerve action potentials may be detectable in
all 4 limbs in CMT1C. The 2 phenotypic presentations of
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CMT1C do not seem to be differentiated in electrodiagnostic
studies. Although not frequently present, some studies have
also reported temporal dispersion of nerve conduction, irreg-
ularity of conduction slowing, conduction blocks, and even an
axonal pattern in some patients.3–5

Neuromuscular ultrasound can be useful as a supplemental study
in these patients to help distinguish between acquired and he-
reditary forms of demyelinating neuropathy. Typically in hered-
itary neuropathies such as CMT1A, ultrasound reveals uniform
and diffuse increased cross-sectional area in most nerves tested.6,7

This is in contrast to patients with acquired demyelinating neu-
ropathies, who demonstrate patchy and focal enlargements of
cross-sectional area along the nerve. This distinction can be dif-
ficult as more advanced cases of acquired demyelinating neu-
ropathies can affect the cross-sectional area of the entire nerve. In
our case, the findings of minimal examination findings, uniform
slowing on motor nerve studies, an absence of conduction block,
and a uniform enlargement of cross-sectional area of peripheral
nerves all supported a diagnosis of a hereditary neuropathy over
an acquired neuropathy such as an atypical variant of CIDP.

This case represents an example of polyneuropathy that pre-
sented with minimal clinical findings and subsequently demon-
strated very striking electrodiagnostic and sonographic findings
that ultimately prompted diagnostic genetic testing. The combi-
nation ofminimal examination findings with striking and uniform
slowing of conduction velocities with an absence of conduction
block or temporal dispersion should prompt consideration for
a hereditary demyelinating neuropathy over an acquired de-
myelinating neuropathy. Ultrasound findings can correlate with
this distinction, as patterns of nerve cross-sectional area en-
largement frequently present uniformly in hereditary cases and
are patchier in acquired cases. Asmentioned previously, extensive
testing for other causes of polyneuropathy and other localizations
were performed and were ultimately fruitless. This case highlights
the importance and utility of synthesizing the data from clinical,
imaging, and electrodiagnostic studies in cases of suspected pol-
yneuropathy to narrow testing for potential etiologies.
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