
December 2005 Practical Neurology 41

N europathy is one of the commonest reasons for patients to be referred

to or to seek the care of a neurologist. Asymmetric neuropathy (which

we have discussed in a previous article) has a limited list of potential

causes that can often be significantly impacted by medical treatment.

Chronic, symmetric and length-dependent neuropathy, most com-

monly called polyneuropathy, is significantly more common and most likely to be

caused by a host of disorders that affect the axon. Although many of these disorders are

manageable, treatment is less likely to significantly impact the neuropathy. Clues to eti-

ology can be discerned from the anatomic pattern of the presentation and the type of

axons that are involved. While the cause can be determined in most situations, in 30 to

40 percent of cases it will not be discerned. 

In this article, we will review the evaluation of suspected polyneuropathy. The earli-

er article (“Uncovering the Cause of Neuropathy,” March 2005) discussing asymmetric

neuropathy is available online at www.avondalemedical.com/PN_archive.htm.

When patients complain of symmetric, distal neuropathy,
here’s how to narrow the choices and hone in on a diagnosis. 

By Leo McCluskey, MD, MBE, Philadelphia

           



Pattern of Involvement
Chronic, progressive axonal polyneuropathy pres-

ents with symmetric and distally predominant
(length-dependent) symptoms. While most
cases involve both motor and sensory axons,
there can be isolated involvement of motor or
sensory axons. Although there may be clinical
evidence of both motor and sensory involve-
ment, the most common initial complaint
registered by patients are sensory symptoms
that begin in the toes and ascend over

time. 
When the sensory symptoms

reach the level of the distal thigh,
the patient often begins to experi-
ence symptoms in the fingertips.
This can ascend over time to
involve the hands, forearms and

even the upper arms. Rarely,
patients may also com-

plain of sensory symp-
toms in the mid-trunk
and lastly in the mid-
face. Complaints of
motor weakness usu-
ally do not begin until

patients develop weakness of the anterior and/or
posterior compartment muscles of the calf with
accompanying foot drop and difficulty arising onto
the toes. 

While weakness of intrinsic foot muscles and
toe extensors does occur prior to this, patients often
do not notice weakness that does not produce func-
tional difficulty. Weakness can ascend the leg to
involve thigh and even pelvic girdle muscle weak-
ness. Hand weakness begins to occur when leg
weakness reaches the level of the thigh.
Weakness can ascend the arms from the hands
to the forearms, to the upper arms and even to
involve the diaphragms and cranial muscles.

Symptoms
Negative sensory symptoms include numb-
ness, loss of balance and a gait disturbance
related to sensory ataxia. Positive sensory
symptoms may include tingling paresthesias,
pain and hypersensitivity. Sensory symptoms
provide a clue to the sensory fibers that are
involved. Tingling, loss of balance and gait
ataxia is attributable to involvement of

large myelinated sensory fibers. Pain and hypersensitivity are
attributable to involvement of small myelinated and unmyeli-
nated sensory fibers. At times neuropathies that involve small
fibers may also be accompanied by autonomic symptoms such
as orthostatic hypotension, constipation, dry mouth, dry eyes,
bladder disturbance and a disturbance of sweating. 

Negative motor symptoms include weakness and function-
al consequences such as falling, tripping, difficulty arising from
chairs, difficulty climbing stairs, hand weakness, arm weakness
and difficulty performing activities of daily living. Positive
motor symptoms include cramps and fasciculations. 

Signs
Sensory. Axonal polyneuropathy most commonly produces a
length dependent disorder. Pin and temperature sensation,
mediated by small fibers, may be lost at the toes and gradually
shade to normal more proximally in the foot, calf or thigh
depending upon the extent of the neuropathy. Usually, if the
pin and temperature loss reaches the level of the mid-thigh
there will be evidence of distal loss in the fingers with shading
to normal in the hand, forearm or arm depending upon the
extent of the neuropathy. 

Individuals with length-dependent loss that has reached the
level of the thigh often have loss of pin and temperature sensa-
tion in the mid-abdomen with shading to normal at the mid-
clavicular or lateral clavicular line depending upon the extent
of the neuropathy. Small-fiber involvement may also produce
hypersensitivity and hyperesthesia. Profound loss of pain sen-
sation may be accompanied by injury to the skin of the feet
and joints of the feet and ankles. This may produce foot ulcers,
loss of digits, and the development of Charcot joints. 

Position sense, mediated by large fibers, may be lost at the
toes, ankles, knees, fingers, wrists and elbows depending upon
the extent of the neuropathy. Romberg’s maneuver may be pos-
itive in individuals with significant distal position sense loss.
There may be overt gait ataxia in individuals with even more
extensive large fiber loss. Reflexes are also lost in a length
dependent fashion.

Motor. Axonal polyneuropathy that includes involvement
of motor axons produces length dependent positive and nega-
tive motor signs. Initially there may be intrinsic foot muscle
weakness, atrophy, fasciculations and observable cramps. As
the neuropathy ascends weakness of the anterior and posterior
calf muscles may be followed by weakness of the thigh muscles,
pelvic girdle muscles, intrinsic hand muscles, forearm muscles
and eventually upper arm muscles. Weakness of intrinsic foot
muscles along with unequal weakness of toe extensors and flex-
ors can produce hammering of the toes and pes cavus.

Autonomic. Axonal polyneuropathy that includes involve-
ment of small fibers may produce a significant drop in the
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blood pressure when comparing the supine, seated and stand-
ing positions. A significant fall in the blood pressure may be
unaccompanied by an appropriate rise in the pulse because of
involvement of cardiac sympathetic and parasympathetic
fibers. There may be a length dependent loss of hair in the
extremities. The distal extremities may be dry while more prox-
imal portions of the extremities, the trunk and the head or face
may demonstrate excessive sweating. 

Patient Evaluation
The evaluation of axonal polyneuropathy should always
include a nerve conduction study and electromyogram to
determine the underlying physiology (axonal or demyelinat-
ing), the involved fiber types (sensory, sensory and motor), the
symmetry or asymmetry, time course (acute, chronic progres-
sive, chronic stable) and severity. The diagnosis of axonal
polyneuropathy by nerve conduction is made by demonstrat-
ing a symmetric, length dependent reduction of amplitude of
sensory (sural compared to radial) and/or motor (peroneal and
tibial compared to median and ulnar) amplitudes with preser-
vation and both sensory and motor conduction velocity. 

Small fibers cannot be evaluated by routine sensory con-
duction studies. Near nerve needle recordings and the sympa-
thetic skin response can shed some light on small fiber func-
tion. Skin biopsy to determine the density of epidermal nerve
fibers at the level of the distal calf and mid-thigh is another
option when evaluation a small fiber neuropathy.

The cause of axonal polyneuropathy is most commonly
uncovered by a comprehensive evaluation of blood and urine
for potential causes. The initial evaluation should at least
include a FBS, two- to three-hour GTT, Hemoglobin A1C,
Comprehensive metabolic panel, TSH, T3RU, T4, ANA, RF,
ESR, CRP, SPEP (immunofixation), UPEP (immunofixa-
tion), B12. If this initial evaluation is negative other laborato-
ry studies to consider are anti-MAG antibodies, anti-GM1
antibodies, SSA, SSB, anti-HU antibodies. 

For progressing neuropathies less than two years in dura-
tion a search for malignancy should be performed. This can
include CXR, rectal examination with stool guaiac, urinalysis,
pelvic and breast exams, PSA, CEA, CA125 but can also be
accomplished with CT scanning of the chest, abdomen and
pelvis and mammography. In individuals with a positive fam-
ily history of neuropathy or with a slowly progressive, indolent
neuropathy genetic testing for CMT2 can be considered. 

Biopsy is rarely indicated for axonal polyneuropathy.
Nerves can be biopsied to detect the presence of amyloidosis
but may be obviated by first performing a biopsy of abdomi-
nal wall fat or rectal mucosa. The possibility of vasculitis is
another reason to consider biopsy in a progressing axonal
polyneuropathy.

Specific Syndromes
Small Fiber Sensory Polyneuropathy. The
most common cause of small fiber axonal
polyneuropathy is diabetes. Small fiber neu-
ropathy related to HIV, anti-retrovial thera-
py, hereditary and acquired amyloid neu-
ropathy, hereditary sensory neuropathy,
Tangier’s disease (an-alpha-lipoproteine-
mia), Fabry’s disease (alpha-galactosidase
deficiency), Sjögren’s syndrome and lep-
rosy are less common causes. Idiopathic
small fiber axonal polyneuropathy is
common.

Large Fiber Sensory Poly-
neuropathy. Isolated large fiber
axonal polyneuropathy is caused
by deficiency of B12 and vitamin
E. The GALOP syndrome (gait
disorder, autoantibody, late age
onset and polyneuropathy)
produces sensory ataxia
with symmetric sensory
more than motor symp-
toms. While nerve con-
duction may demon-
strate demyelinating
physiology it can be axon-
al. SPEP usually demonstrates an IgM paraprotein.
Anti-MAG antibodies and anti-GD1b antibodies
may also produce a sensory greater than motor
chronic progressive length dependent axonal
polyneuropathy. Hereditary causes include abetal-
ipoproteinemia (Bassen-Kornzweig), ataxia telangec-
tasia, and Freidreich’s ataxia.

Large and Small Fiber Sensory Polyneuro-
pathy. Large and small fiber sensory polyneuropa-
thy is caused by drugs such as taxol, metronida-
zole, misonidazole and phenytoin as well as dia-
betes, Sjogren’s syndrome, cryoglobulinemia,
paraproteinemia, anti-MAG antibodies, anti-
sulfatide antibodies, paraneoplasia, hereditary
and sensory neuropathy.

Motor Axonal Polyneuropathy. Motor
axonal polyneuropathy can be caused by anti-
bodies to GM1, GalNAc-GD1a & GM2 gan-
glioside. PN
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