TABLE 459-3 Electrophysiologic Features: Axonal Degeneration
Versus Segmental Demyelination

Distal latency
Normal
Conduction velocity
Normal
Conduction block
Absent
Temporal dispersion
Absent
F wave
Normal or absent
H reflex
Normal or absent
Sensory Nerve Conduction Studies
SNAP amplitude
Decreased
Distal latency
Normal
Conduction velocity
Normal
Needle EMG
Spontaneous activity
Fibrillations
Present
Fasciculations
Present
Motor unit potentials
Recruitment
Decreased
Morphology
Long duration/
polyphasic

Segmental
Demyelination
Normal (except with CB
or distal dispersion)
Prolonged
Slow
Present
Present
Prolonged or absent
Prolonged or absent
Normal or decreased
Prolonged
Slow

Absent
Absent
Decreased
Normal

Abbreviations: CB, conduction block; CMAP, compound motor action potential; EMG,
electromyography; SNAP, sensory nerve action potential.

NCS are most helpful in classifying a neuropathy as being due
to axonal degeneration or segmental demyelination (Table 459-3).
In general, low-amplitude potentials with relatively preserved distal
latencies, conduction velocities, and late potentials, along with fibrillations on needle EMG, suggest an axonal neuropathy. On the other
hand, slow conduction velocities, prolonged distal latencies and late
potentials, relatively preserved amplitudes, and the absence of fibrillations on needle EMG imply a primary demyelinating neuropathy. The
presence of nonuniform slowing of conduction velocity, conduction
block, or temporal dispersion further suggests an acquired demyelinating neuropathy (e.g., GBS or CIDP) as opposed to a hereditary demyelinating neuropathy (e.g., CMT type 1).
Autonomic studies are used to assess small myelinated (A-delta)
or unmyelinated (C) nerve fiber involvement. Such testing includes
heart rate response to deep breathing, heart rate, and blood pressure
response to both the Valsalva maneuver and tilt-table testing and
quantitative sudomotor axon reflex testing (Chap. 454). These studies
are particularly useful in patients who have pure small-fiber neuropathy or autonomic neuropathy in which routine NCS are normal.
OTHER IMPORTANT LABORATORY INFORMATION
In patients with generalized symmetric peripheral neuropathy, a standard laboratory evaluation should include a complete blood count,
basic chemistries including serum electrolytes and tests of renal and
hepatic function, fasting blood glucose (FBS), HbA1c, urinalysis, thyroid function tests, B12, folate, erythrocyte sedimentation rate (ESR),
rheumatoid factor, antinuclear antibodies (ANA), serum protein electrophoresis (SPEP) and immunoelectrophoresis or immunofixation,
and urine for Bence Jones protein. Quantification of the concentration
of serum free light chains and the kappa/lambda ratio is more sensitive
than SPEP, immunoelectrophoresis, or immunofixation in looking for
a monoclonal gammopathy and therefore should be done if one suspects amyloidosis. A skeletal survey should be performed in patients
with acquired demyelinating neuropathies and M-spikes to look for
osteosclerotic or lytic lesions. Patients with monoclonal gammopathy
should also be referred to a hematologist for consideration of a bone
marrow biopsy. An oral glucose tolerance test is indicated in patients
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Axonal
Degeneration
Motor Nerve Conduction Studies
CMAP amplitude
Decreased

with painful sensory neuropathies even if FBS and HbA1c are normal, 2677
as the test is abnormal in about one-third of such patients. In addition
to the above tests, patients with a mononeuropathy multiplex pattern
of involvement should have a vasculitis workup, including antineutrophil cytoplasmic antibodies (ANCA), cryoglobulins, hepatitis serology,
Western blot for Lyme disease, HIV, and occasionally a cytomegalovirus (CMV) titer.
There are many autoantibody panels (various antiganglioside
antibodies) marketed for screening routine neuropathy patients for a
treatable condition. These autoantibodies have no proven clinical utility or added benefit beyond the information obtained from a complete
clinical examination and detailed EDx. A heavy metal screen is also
not necessary as a screening procedure, unless there is a history of
possible exposure or suggestive features on examination (e.g., severe
painful sensorimotor and autonomic neuropathy and alopecia—thallium; severe painful sensorimotor neuropathy with or without gastrointestinal [GI] disturbance and Mee’s lines—arsenic; wrist or finger
extensor weakness and anemia with basophilic stippling of red blood
cells—lead).
In patients with suspected GBS or CIDP, a lumbar puncture is
indicated to look for an elevated cerebral spinal fluid (CSF) protein. In
idiopathic cases of GBS and CIDP, there should not be pleocytosis in
the CSF. If cells are present, one should consider HIV infection, Lyme
disease, sarcoidosis, or lymphomatous or leukemic infiltration of nerve
roots. Some patients with GBS and CIDP have abnormal liver function
tests. In these cases, it is important to also check for hepatitis B and C,
HIV, CMV, and Epstein-Barr virus (EBV) infection. In patients with
an axonal GBS (by EMG/NCS) or those with a suspicious coinciding
history (e.g., unexplained abdominal pain, psychiatric illness, significant autonomic dysfunction), it is reasonable to screen for porphyria.
In patients with a severe sensory ataxia, a sensory ganglionopathy
or neuronopathy should be considered. The most common causes of
sensory ganglionopathies are Sjögren’s syndrome and a paraneoplastic
neuropathy. Neuropathy can be the initial manifestation of Sjögren’s
syndrome. Thus, one should always inquire about dry eyes and mouth
in patients with sensory signs and symptoms. Further, some patients
can manifest sicca complex without full-blown Sjögren’s syndrome.
Thus, patients with sensory ataxia should have a senile systemic amyloidosis (SSA) and single strand binding (SSB) in addition to the routine
ANA. To work up a possible paraneoplastic sensory ganglionopathy,
antineuronal nuclear antibodies (e.g., anti-Hu antibodies) should be
obtained (Chap. 122). These antibodies are most commonly seen in
patients with small-cell carcinoma of the lung but are seen also in breast,
ovarian, lymphoma, and other cancers. Importantly, the paraneoplastic
neuropathy can precede the detection of the cancer, and detection of
these autoantibodies should lead to a search for malignancy.
NERVE BIOPSIES
Nerve biopsies are now rarely indicated for evaluation of neuropathies.
The primary indication for nerve biopsy is suspicion for amyloid neuropathy or vasculitis. In most instances, the abnormalities present on
biopsies do not help distinguish one form of peripheral neuropathy
from another (beyond what is already apparent by clinical examination and the NCS). Nerve biopsies should only be done if the NCS are
abnormal. The sural nerve is most commonly biopsied because it is a
pure sensory nerve and biopsy will not result in loss of motor function.
In suspected vasculitis, a combination biopsy of a superficial peroneal
nerve (pure sensory) and the underlying peroneus brevis muscle
obtained from a single small incision increases the diagnostic yield.
Tissue can be analyzed by frozen section and paraffin section to assess
the supporting structures for evidence of inflammation, vasculitis, or
amyloid deposition. Semithin plastic sections, teased fiber preparations, and electron microscopy are used to assess the morphology of
the nerve fibers and to distinguish axonopathies from myelinopathies.
SKIN BIOPSIES
Skin biopsies are sometimes used to diagnose a small-fiber neuropathy. Following a punch biopsy of the skin in the distal lower extremity,
immunologic staining can be used to measure the density of small
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