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An easy approach
to evaluating peripheral

neuropathy

Ask what, where, when, and in what setting

to narrow your search

Practice recommendations

1 Pain described by patients-as electric
shocks, burning, freezing, tightness, or
throbbing suggests toxic, metabolic, or
ischemic causes of neuropathy (C).

I When motor and sensory symptoms
appear together, rank them in order of
symptom predominance. Motor symptom
supremacy may indicate an immune-
related disorder (C).

I When measuring sensory thresholds, keep
in mind that they normally increase with
the patient’s age and height. Vibration
sensation in the toes of elderly persons is
often said to be decreased, when in fact it
is only an age-related change (C).

olyneuropathy has an estimated
P prevalence of about 2% in the gen-

eral population.'” Despite being
common, polyneuropathy remains a diag-
nostic challenge for most clinicians for
many reasons, including the large number
of potential causes and the fact that a spe-
cific cause often cannot be identified even
after appropriate testing. These factors can
contribute to uncertainty about the direc-
tion and level of aggressiveness of the eval-
uation. The result is often a “one size fits
all”  strategy—from an unnecessarily
expensive “shotgun” approach to a
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“defeatist” attitude that toe quickly deems
a neuropathy as idiopathic.

A number of .experts have developed
algorithms for the evaluation of neuro-
pathy.** We have incorporated and
modified many of these suggestions to
develop a simple; user-friendly approach;
one that characterizes the neuropathy
using “what?”, “where?”, “when?” and
“what setting?” parameters (FIGURE).

The focus of this article is on the
polyneuropathy that presents with wide-
spread sensory or sensorimotor symptoms
and signs. We will not discuss the evalua-
tion of other peripheral neuropathic
processes—eg, mononeuropathies, plex-
opathies, or motor neuronopathies such as
amyotrophic lateral sclerosis. We empha-
size the fundamental step of determining
whether the polyneuropathy is a distal,
symmetrical, sensory or sensorimotor
polyneuropathy, in which case metabolic/
toxic, inherited and idiopathic causes are
more probable. In contrast, alternative
presentations suggest immune-mediated
and infectious causes.

1 What: Sensory, motor,

or autonomic?
The first step is to assign the patient’s com-
plaints and your examination findings to
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Characterizing your patient’s neuropathy

INHERITED ACQUIRED
METABOLIC IMMUNE NEOPLASTIC INFECTIOUS
“What” Motor or Sensory > motor Variable but perhaps most often sensorimotor
sensorimotor (PNSS common) (PNSS common)
(rare PNSS)
“Where” < Distal, symmetric Distal, symmetric —Not distal, symmetric —»
“When” < Insidious Gradual —Not insidious (ie, definite date of onset) ———»
“What setting” Family history, Risk factors, Symptoms of Symptoms of Symptoms/
foot deformities, diseases or vasculitis or cancer? risks for
foot ulcers exposures? systemic illness? Paraprotenemia? infection?
Differential Charcot-Marie-Tooth Diabetes Non-vasculitic Paraneoplastic Hepatitis C
diagnosis Hereditary sensory Uremic neuropathy Guillain-Barré (eg, SSN) (cryo)
neuropathy Alcoholism CIDP Paraproteinemic Lyme
Other B, deficiency Sarcoid (eg, monoclonal HIV
B, deficiency Vasculitic gammopathy of Sarcoid
Medications undetermined West Nile
significance) Syphilis
specific nerve fiber types of the peripheral Positive neuropathic sensory symp-
nervous system: sensory, motor, or toms suggest acquired polyneuropathies.
autonomic.’ Patients may describe “prickling,” “tin-
gling,” “swelling,” “asleep-like numb-
Sensory findings help ness,” or a sensation of “bunched-up
FAST TRACK narrow your search socks.” Patients with acquired polyneu-

Patients may
complain of
discomfort or pain
to sensory stimuli
normally not
painful—

eg, bed sheets
resting on the feet

854

Once you have ruled out a nonneuropath-
ic process (eg, arthritis) as the cause of
sensory symptoms and signs, turn your
attention to distinguishing between peri-
pheral or central nervous system dysfunc-
tion. When the pathology resides in the
central nervous system (eg, multiple sclero-
sis) accompanying symptoms and signs
usually assist in localization. If a patient
acknowledges clinical features suggesting
past or present involvement of cerebellar,
urinary, or visual (eg, optic neuritis) sys-
tems, for example, magnetic resonance
imaging rather than electrodiagnostic test-
ing may be warranted.

In a patient with peripheral nervous
system dysfunction, sensory abnormalities
help exclude neuromuscular diseases not
associated with sensory dysfunction,
such as myopathies, neuromuscular trans-
mission disorders, or disease of the motor
neuron.

ropathies usually complain of positive neu-
ropathic sensory symptoms (PNSS),
whereas patients with inberited polyneu-
ropathies only rarely do (FIGURE).

Pain suggests toxic, metabolic, or
ischemic causes. Patients may describe
“electric shocks,” “burning,” “freezing,”
“tightness,” or “throbbing.” They may
complain of discomfort or pain to sensory
stimuli that under normal circumstances
would not be painful (allodynia)—eg, dis-
comfort evoked by a bed sheet resting on
the feet. They may also describe exagger-
ated pain to stimuli that would normally
evoke low levels of discomfort or pain
(hyperalgesia).

A painful neuropathy narrows the dif-
ferential diagnosis to diseases that affect
smaller nerve fibers, which generally con-
vey pain and temperature input. Causes
may be toxic, metabolic, ischemic, or idio-
pathic. For example, a pure “small-fiber”
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polyneuropathy commonly occurs in
patients aged >60 years and typically caus-
es painful feet. It is often idiopathic, but
diabetes or impaired glucose tolerance and
alcohol toxicity should be explored.’
Patients with painful neuropathy usually
also exhibit reduced or absent sensation of
pinprick and temperature in the distribu-
tion of their sensory complaints.

Negative neuropathic sensory symp-
toms. In addition to positive neuropathic
symptoms, patients may complain of “neg-
ative” symptoms such as loss of sensation
and imbalance. Examination usually
reveals abnormalities of proprioception
and sensation to vibration with reduced or
absent deep tendon reflexes and ataxia.
These features can occur in acquired or
inherited causes of neuropathy.

Important sensory tests. Test sensation
on the toes and fingertips, and more prox-
imally (eg, ankle and shin) if any abnor-
mality is found at these distal sites. Test
vibration with a 128 Hz tuning fork, pin-
prick with disposable safety pin, and light
touch with a cotton swab.

You may test temperature sensation by
warming or cooling the handle or prong of
the tuning fork and applying it to the
patient’s skin.

Joint position testing is performed by
asking the patient to avert his eyes, then
moving the distal phalanx of a finger or
toe up or down by small increments and
asking the patient to tell you the direction
of movement. Assess a patient’s casual and
tandem gait for unsteadiness or ataxia.

Motor symptoms: Weigh them
against sensory findings
Most patients with neuropathy have some
degree of weakness, but it is usually over-
shadowed by sensory complaints. Distal
lower extremity weakness may manifest as
“foot drop,” which, if it affects ankle dor-
siflexion, may cause a “slapping” or noisy
step due to the forefoot hitting the ground
with abnormal force.

Distal upper extremity weakness may
cause trouble with fine motor skills of the

hands.
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An easy approach to evaluating peripheral neuropathy <«

TABLE 1

Relatively common acquired polyneuropathies
with autonomic nervous system involvement

Diabetes mellitus
Amyloidosis

Guillain-Barré syndrome

Paraneoplastic neuropathy (usually small cell lung cancer)

Sjégren’s syndrome—-associated neuropathy

Proximal weakness may present as
difficulty in rising from a chair or lifting
objects above the shoulders.

There may be muscle atrophy or fas-
ciculations.

Motor symptoms are seldom the sole
complaint. When motor and sensory
symptoms are combined, it is helpful to
rank them in order of symptom predomi-
nance—ie, motor greater than sensory, or
vice versa. For instance, many immune-
mediated disorders, such as Guillain-Barré
syndrome and chronic inflammatory
demyelinating polyradiculoneuropathy
(CIDP), produce chiefly motor abnormal-
ities and fewer sensory symptoms. Sensory
complaints predominate in many other
polyneuropathies, especially the “length-
dependent” polyneuropathies (ie, those
affecting the longer nerves initially) caused
by metabolic or toxic disorders.

Autonomic symptom evaluation
The number of processes that affect both
autonomic and somatic nerves are relative-
ly few (TABLE 1).*™' It is particularly impor-
tant to assess symptoms suggesting involve-
ment of the autonomic nervous system.
Autonomic symptoms include light-
headedness, syncope, diarrhea, constipa-
tion, postprandial bloating, early satiety,
urinary complaints, erectile dysfunction,
abnormal or absent sweating, and dry
mouth and eyes. Many of these com-
plaints are common in the general popu-
lation, so their relevance should be based
on severity and temporal evolution, as
well as comorbidities and medication use.
When complaints do not clearly impli-
cate pathology in the autonomic nervous
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If sensory and
motor symptoms
coexist, ranking
them by
predominance
can help direct
your evaluation

855


creo



THE JOURNAL OF

E
PRACTICE

FAST TRACK

Acute/subacute
onset often
suggests an
immune-mediated
or infectious
process
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system, autonomic testing may be helpful,
targeted for the domain that may be
impaired. For example, bedside orthostat-
ics or tilt-table testing are used for pre-syn-
copal symptoms, but gastric emptying test-
ing can assist the evaluation of complaints
of early satiety or postprandial bloating.

I Where: The distribution
of nerve involvement

“Where” refers to distribution of nerve
involvement 1) globally throughout the
body and 2) locally along the nerve(s).
During the history taking and examination,
determine the nature of general distribution
(eg, symmetric or asymmetric) and where
along the length of the nerve(s) (proximal
and/or distal) the dysfunction exists.

Polyneuropathy most commonly pres-
ents in a “length-dependent” distribution,
with clinical features appearing initially
most distally and symmetrically (ie, in the
feet). Asymmetry and involvement of the
proximal parts of a nerve are “red flags”
for an uncommon cause that may require
referral to a neurologist (FIGURE).

Comparative vs absolute measure-
ments. At bedside, 2 approaches are used
to assess the distribution of nerve involve-
ment: comparative and absolute. The com-
parative approach searches for a relative
difference in sensory thresholds or weak-
ness between sites. It can assess side-to-side
or one nerve (Or root or region) territory to
another. It is useful for establishing sensory
or motor impairment in a radicular, plexus,
or single nerve distribution.

Testing for an absolute reduction in
sensation (eg, decreased vibration in the
toes) can be more challenging because it
requires experience in judging what is nor-
mal and abnormal according to expecta-
tions for a particular site and modality.
Take into account that sensory thresholds
are normally increased with the patient’s
age and height."" For example, we com-
monly encounter elderly patients whose
vibration sensation in the toes is said to be
decreased, when in fact the reduced senso-
ry threshold is only an age-related change.

Most assessments of sensory thresh-
olds use the absolute approach because
most generalized polyneuropathies are
“length-dependent.”

Perform motor testing for appendicu-
lar (upper and lower extremities) and
axial (neck and trunk) muscles, assessing
particularly for weakness, atrophy, and
fasciculations.

The typical polyneuropathy caused by
metabolic, toxic, inherited, or unknown
causes is distal and symmetric.> Neuro-
pathies caused by other mechanisms, such
as immune-mediated or infectious, are
rarely length-dependent. Examples include
motor neuronopathies (eg, amyotrophic
lateral sclerosis), sensory neuronopathies
(eg, paraneoplastic), polyradiculoneuro-
pathies (Guillain-Barré syndrome, CIDP),
and mononeuritis multiplex (caused by
vasculitis).

1 When: The time course
of signs and symptoms
Knowing whether the onset of neuropathy
was definite and abrupt or was gradual is
the most helpful temporal clue to possible
underlying causes. The time course (e,
tempo) following onset is also important.
An acute/subacute onset with a defi-
nite date often suggests an immune-medi-
ated or an infectious process (FIGURE).
With respect to immune-mediated neu-
ropathies, consider primarily autoimmune
conditions (eg, Guillain-Barré syndrome,
vasculitic neuropathy) and also paraneo-
plastic autoimmune syndromes (eg, suba-
cute sensory neuropathy). In the latter case,
a cancer presents to the immune system an
epitope that is similarly found in the nerv-
ous system, prompting an autoimmune
attack of the nervous system. Both autoim-
mune and infectious processes almost
always have a rapid start on a definite date.
With an insidious onset, the patient
won’t recollect a definite date on which the
neuropathy began. The underlying mecha-
nism usually is an inherited, metabolic, or
toxic process—or idiopathic, if a cause
cannot be identified.
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The disease course sheds additional
light on the causative mechanism. Onset
and subsequent progression often corre-
late in a predictable manner, owing in
part to the underlying mechanism. For
example, an acute onset neuropathy often
is followed by rapid disease progression,
especially when caused by an autoim-
mune process (Guillain-Barré and vas-
culitic neuropathy). On the other hand, a
neuropathy of insidious onset usually fol-
lows a slow or even static course. But
there are exceptions that may make the
diagnosis challenging and illustrate the
need for clinical follow-up.

1 What setting

The patient’s medical history, medications,
social and family history, and a review of
systems can uncover known risk factors for
neuropathic processes.

Common causes of acquired polyneu-
ropathies are diabetes mellitus, chronic
renal disease, and alcohol dependence. If
a patient with distal, symmetric sensory
complaints also has any of these condi-
tions, a causal relationship should be con-
sidered. Another example is the patient
with a history of bariatric surgery, which
could lead to neuropathy as a result of
malnutrition, particularly vitamin B; and
B,, deficiencies."

The clinical setting may indicate a
need for further evaluation by a neurolo-
gist. For example, a family history of
inherited neuropathy in a patient with
high arches and curled “hammer” toes
would strongly suggest Charcot-Marie-
Tooth (CMT) disease, also known as
hereditary motor and sensory neuropathy.
A patient with a monoclonal gammopa-
thy may have a paraproteinemic neuropa-
thy that warrants further evaluation by a
neuromuscular specialist. Although more
rare, a paraneoplastic cause would war-
rant consideration in a smoker, especially
if the neuropathy was subacute. In many
cases, neuropathic symptoms are the first
clue of a new medical condition (eg,
impaired glucose tolerance).

www.jfponline.com
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1 Electrodiagnostic testing:

What it can and can’t tell you
Most polyneuropathies warrant additional
electrodiagnostic evaluation in an elec-
tromyography (EMG) laboratory. Electro-
diagnostic testing comprises 2 procedures:
nerve conduction studies and needle elec-
trode examination.

Preparing your patient. When ordering
this study, be sure to discuss it thoroughly
with the patient. The entire study typically
takes an hour or longer. And it can be
painful, though in our experience nearly
every patient tolerates the procedure. Most
important for the patient to understand is
that information gleaned from electrodiag-
nostic testing may be essential to the
diagnosis, as explained below.

Many benefits of the study. First,
electrodiagnostic testing can confirm a
peripheral neuropathic basis for a patient’s
complaints.

Second, electrodiagnostic testing helps
characterize a neuropathy as primarily
demyelinating, primarily axonal, or mixed
demyelinating and axonal. An example of
this benefit is that a primary demyelinating
characterization greatly narrows the list of
possible causes (eg, Guillain-Barré syn-
drome, chronic inflammatory demyelinat-
ing polyradiculoneuropathy, Charcot-
Marie-Tooth disease type 1).

Third, electrodiagnostic testing assists
in characterizing the neuropathic process
as sensory, motor or sensorimotor.

Fourth, electrodiagnostic testing helps
localize the neuropathic process (the
“where”).

Fifth, electrodiagnostic testing can
gauge the severity of the neuropathic
process.

Limitations of the study. When the study
returns normal results, keep in mind it has
limited sensitivity. For example, nerve con-
duction studies are only able to assess the
function of larger myelinated nerve fibers; a
neuropathic process solely in small fibers
will not be evident with this test. Likewise,
the needle electrode examination is unable
to assess small nerve fiber status. We include
this caveat in our electrodiagnostic testing
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Electrodiagnostic
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characterize

a neuropathy
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demyelinating,
axonal, or a mix
of the two
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Common blood tests for the evaluation of a distal, symmetrical neuropathy'**%®

TEST

Fasting glucose or 2-hour
oral glucose tolerance test

Serum protein electrophoresis

Chemistry profile

Hepatitis C titer

Serum By, level

FAST TRACK

Recent evidence
suggests that
neuropathy can
occur even

in patients with
impaired fasting
glucose or
impaired glucose
tolerance
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POTENTIAL CONFIRMATORY VALUE OF TESTS

(“pre-diabetes”) cause neuropathy

Diabetes mellitus and possibly impaired glucose tolerance

Paraproteinemias, including monoclonal gammopathy of undetermined significance,

Waldenstrom’s macroglobulinemia, and osteosclerotic myeloma, are often associated
with a demyelinating neuropathy. Amyloidosis and mixed cryoglobulinemiacan also cause

an axonal neuropathy

Uremic neuropathy

Hepatitis C is associated with neuropathy, particularly when associated
with mixed cryoglobulinemia. This neuropathy usually presents asymmetrically and often
as mononeuritis multiplex but sometimes as a distal, symmetrical neuropathy

Vitamin B4, deficiency may cause neuropathy, often in association with symptoms

and signs of myelopathy

reports of patients who have symptoms sug-
gestive of pure small fiber polyneuropathy.

1 When might blood studies
be useful?

Laboratory testing of blood is often of

great value, but only after a particular

polyneuropathy has been characterized

and placed into one or more potential eti-

ologic subgroups.

For example, laboratory testing for a
distal, symmetric sensory polyneuropathy
(TABLE 2) should be much different than
testing for another presentation (eg,
mononeuritis multiplex). TABLE 3 details
some of the laboratory tests we recommend
for the more common polyneuropathies
that don’t typically present in a distal, sym-
metric sensory fashion or that are accom-
panied by other distinctive features. In our
experience, clinicians too frequently order
unnecessary and expensive tests for disor-
ders only rarely associated with neuropa-
thy; the rare causes of neuropathy are
intentionally not the subject of this review.

1 Common causes of distal,
symmetric polyneuropathies
Distal, symmetric polyneuropathies are

usually due to metabolic/toxic, inherited,
or idiopathic causes (FIGURE, TABLE 2). As
such, it is often unnecessary to obtain diag-
nostic tests searching for active infectious,
autoimmune or paraneoplastic etiologies.?
In electrodiagnostic terms, these neu-
ropathies are almost always primarily
axonal rather than demyelinating, usually
involving both large and small nerve fibers.

Diabetes is the most common cause of
neuropathy in developed Western coun-
tries, occurring in more than 50% of
patients who require insulin.” Diabetic
neuropathy typically presents as a distal,
symmetric neuropathy syndrome, though
diabetic lumbosacral radiculoplexus neu-
ropathy (diabetic amyotrophy) and other
presentations may be seen less commonly.

Recent evidence suggests that neu-
ropathy—particularly a sensory and often
painful, distal, symmetric “small-fiber”
neuropathy—sometimes occurs in patients
with impaired fasting glucose (IFG) or
impaired glucose tolerance (IGT)."" The
2-hour oral glucose tolerance test has been
deemed more sensitive for the early diabet-
ic state of IGT/IFG associated with
neuropathy.” It remains to be seen whether
this early diabetic state neuropathy will
turn out to represent a large percentage of
cases of what were previously thought of
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Other diagnostic tests for acquired neuropathies in specific clinical situations®**’

SUSPECTED PATHOLOGIC PROCESSES
AND PERTINENT TESTS

Metabolic/toxic
Complete blood count

Thiamine level
Urine heavy metals
Thyroid function tests

Inflammatory
Complete blood count

Markers of vasculitis or systemic inflammation
(ESR, ANCA, RF, ANA, ENA, cryoglobulins, etc)

Cerebrospinal fluid (CSF)

Neoplastic/paraneoplastic
Paraneoplastic serology (technique and scope of
testing varies between different labs)

Chest X-ray and other imaging for cancer
Cerebrospinal cytology

Infectious
Cerebrospinal fluid

Lyme titers (serum, cerebrospinal fluid)
HIV testing

Hepatitis C (serum cryoglobulin testing)

as idiopathic small-fiber neuropathy.
Alcoholism is another common cause of
a distal, symmetric neuropathy that is pre-
dominantly sensory with a painful, burning
sensation.”* Alcohol abuse and depend-
ence occurs in 10% to 20% of the primary
care population.*** The prevalence of neu-
ropathy in alcoholics is uncertain, though 1
study of hospitalized patients admitting to
daily alcohol intake of over 100 g for men
or 80 g for women (10 oz of beer, 1 oz
liquor and 3—4 oz wine each have 10 g of
alcohol) for 2 years or more (mean of 238 =
120 g for a period of 22.7 + 10.2 years)
demonstrated that one third of patients had
electrophysiologic evidence of peripheral

www.jfponline.com

POTENTIAL CONFIRMATORY VALUE OF TESTS

Elevated MCV may suggest alcoholism, vitamin B, deficiency
Thiamine deficiency (eg, alcoholics or following bariatric surgery)
Heavy metal intoxication (rare; usually systemic symptoms too)

Hypothyroid neuropathy (rare)

If systemic vasculitic neuropathy suspected (eg, patient presents
with painful “mononeuritis multiplex”) systemic vasculitic neuropathy

Cryoglobulinemic neuropathy is associated with hepatitis C

CSF protein elevation in Guillain-Barré syndrome and chronic
inflammatory demyelinating polyneuropathy

Neuropathy associated with cancer, especially subacute and severe
neuropathic processes in smokers (eg, subacute sensory neuronopathy
associated with small cell lung cancer)

Small cell lung cancer or other malignancy

Carcinomatous or lymphomatous polyradiculopathy.

CSF pleocytosis common in infectious polyradiculoneuropathies
(Lyme, sarcoid, HIV)

Lyme neuroborreliosis
HIV-associated neuropathy

Hepatitis C—mixed cryoglobulinemia

neuropathy and one fourth of autonomic
neuropathy. Most subjects in this cohort
did not show any clinical or laboratory evi-
dence of malnutrition.

Frequently alcoholic neuropathy coex-

ists with thiamine-deficient neuropathy,”
warranting assessment of thiamine status in
all alcoholics with neuropathy. Pain is a
prominent complaint in alcoholic neuro-
pathy but a less common complaint in thi-
amine-deficient neuropathy.
(vitamin By,)-deficient neuropathy is more
likely to occur suddenly and to involve the
hands or hands and feet simultaneously,
and is less likely to be painful.>* Myelopathy
is frequent in cobalamin deficiency, some-

2 Cobalamin
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times serving as a clue to diagnosis. It may
be difficult to determine whether sensory
symptoms are caused by myelopathy or
neuropathy. Electro-diagnostic testing,
somatosensory evoked potentials, and radi-
ological investigation may be helpful.

Uremic neuropathy may occur in
patients with chronic renal failure on dial-
ysis.***” Today it is less common by virtue
of the widespread implementation of dial-
ysis and renal transplantation. Generally
reserve this diagnosis for patients with
end-stage renal failure with a creatinine
clearance of less than 10 mL/min. Other
systemic disorders associated with renal
failure must be considered; these include
diabetes mellitus, amyloidosis, and vasculi-
tis. Also consider drug-induced neuropa-
thy in this population.

Pharmaceutical agents, industrial and
environmental agents, and substances of
abuse may cause neuropathy, most
commonly in the form of a length-depend-
ent axonal neuropathy. Offending chemo-
therapeutic agents include colchicine,
pyridoxine, and amiodarone. However,
toxic polyneuropathies probably represent a
rather small proportion of cases.

The list of potentially offending sub-
stances is long and includes many medica-
tions and agents that the general population
is commonly exposed to in low doses.
Consider the inherent risk of neuropathy of
the particular agent in question. To establish
a causal link, verify exposure, determine
that symptoms are temporally related to the
toxin, and rule out other causes of neuropa-
thy. Furthermore, some clinical improve-
ment or at least stabilization should occur
following removal of the offending agent,
though this may take months to years.”

Medication-induced neuropathy is
more common than industrial and envi-
ronmental neuropathies. The neuropathy
of heavy metal intoxication is rare, and is
usually accompanied by a combination of
gastrointestinal, hematologic, and central
nervous system problems.

HIV neuropathy is predominantly sen-
sory and length-dependent. It occurs in
about one third of infected patients. This is

an exception to the tenet that infectious
neuropathies typically present in a non—
length-dependent pattern. However, in
almost all circumstances, the diagnosis of
HIV is well established and so it usually
doesn’t present a diagnostic challenge. It is
not our routine practice to check for HIV in
those presenting with a new-onset distal,
symmetric neuropathy, though we will in
the proper clinical setting. Whether HIV
neuropathy should be included in the dif-
ferential diagnosis depends on the incidence
of HIV in your patient population and the
patient’s specifics.® Rarely, Guillain-Barré
syndrome and CIDP can be the presenta-
tion of a recent HIV infection.

For inherited neuropathies, there are
an overwhelming number of commercially
available panels for DNA testing.**=' A
detailed discussion of inherited neu-
ropathies is beyond the scope of this
review, and many excellent reviews have
been written on the subject. We will, how-
ever, make a few general comments.

First, Charcot-Marie-Tooth (CMT)
disease is the most common inherited neu-
romuscular disorder, and it is encountered
in primary care.

Second, foot deformities (eg, high
arches, curled toes) commonly accompany
an inherited polyneuropathy and are valu-
able clues.

Third, the inheritence pattern should
be sought through a detailed family history
and examination of other family members
(including query and examination for foot
deformities). Inherited neuropathies can be
autosomal dominant, autosomal recessive,
or X-linked, based largely on what gene
harbors the mutation. Furthermore, spon-
taneous “de novo” mutations are not
uncommon, being responsible for probably
25% of cases of CMT type 1.

Fourth, inherited neuropathies should
be characterized just like acquired neu-
ropathies, with particular attention paid to
whether the neuropathy is demyelinating
(eg, CMT type 1) or axonal (CMT type 2).

With respect to DNA testing of blood,
focused genetic testing is almost always pos-
sible once you further characterize the
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inherited neuropathy and also take into
account prevalence estimates of the various
inherited neuropathies (eg, CMT type 1A
caused by a duplication of the PMP-22 gene
is responsible for the majority of cases on
CMT), obviating the need for expensive,
comprehensive genetic testing.

1 Other presentations

The evaluation of neuropathies that are
not distal and symmetric can be complex
and in many cases may warrant referral to
a neurologist for further evaluation. With
such presentations, diagnostic considera-
tions include chest imaging and antineu-
ronal (paraneoplastic) antibody serology
for smokers with subacute neuropathies,
cerebrospinal fluid analysis for an acquired
demyelinating neuropathy, infectious neu-
ropathy or a polyradiculopathy (eg, Lyme
disease),’” and sensory nerve biopsy (eg,
sural nerve) when vasculitis, amyloidosis,
or sarcoidosis is suspected.
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FAST TRACK

Foot deformities
(eg, high arches,
curled toes)
often accompany
inherited
polyneuropathy
and are valuable
clues
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