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venous shunts created in the arm for dialysis. EDx in uremic patients
reveals features of a length-dependent, primarily axonal, sensorimotor
polyneuropathy. Sural nerve biopsies demonstrate a loss of nerve fibers
(particularly large myelinated nerve fibers), active axonal degeneration, and segmental and paranodal demyelination. The sensorimotor
polyneuropathy can be stabilized by hemodialysis and improved with
successful renal transplantation.

Neurologic Disorders

CHRONIC LIVER DISEASE
A generalized sensorimotor neuropathy characterized by numbness,
tingling, and minor weakness in the distal aspects of primarily the
lower limbs commonly occurs in patients with chronic liver failure.
EDx studies are consistent with a sensory greater than motor axonopathy. Sural nerve biopsy reveals both segmental demyelination and
axonal loss. It is not known if hepatic failure in isolation can cause
peripheral neuropathy, as the majority of patients have liver disease
secondary to other disorders, such as alcoholism or viral hepatitis,
which can also cause neuropathy.
CRITICAL ILLNESS POLYNEUROPATHY
The most common causes of acute generalized weakness leading to
admission to a medical intensive care unit (ICU) are GBS and myasthenia gravis (Chap. 461). However, weakness developing in critically ill patients while in the ICU is usually caused by critical illness
polyneuropathy (CIP) or critical illness myopathy (CIM) or, much
less commonly, by prolonged neuromuscular blockade. From a clinical and EDx standpoint, it can be quite difficult to distinguish these
disorders. Most specialists suggest that CIM is more common. Both
CIM and CIP develop as a complication of sepsis and multiple organ
failure. They usually present as an inability to wean a patient from
a ventilator. A coexisting encephalopathy may limit the neurologic
exam, in particular the sensory examination. Muscle stretch reflexes
are absent or reduced.
Serum creatine kinase (CK) is usually normal; an elevated serum
CK would point to CIM as opposed to CIP. NCS reveal absent or
markedly reduced amplitudes of motor and sensory studies in CIP,
whereas sensory studies are relatively preserved in CIM. Needle EMG
usually reveals profuse positive sharp waves and fibrillation potentials,
and it is not unusual in patients with severe weakness to be unable to
recruit motor unit action potentials. The pathogenic basis of CIP is
not known. Perhaps circulating toxins and metabolic abnormalities
associated with sepsis and multiorgan failure impair axonal transport
or mitochondrial function, leading to axonal degeneration.
LEPROSY (HANSEN’S DISEASE)
Leprosy, caused by the acid-fast bacteria Mycobacterium leprae,
is the most common cause of peripheral neuropathy in
Southeast Asia, Africa, and South America (Chap. 203).
Clinical manifestations range from tuberculoid leprosy at one end to
lepromatous leprosy at the other end of the spectrum, with borderline
leprosy in between. Neuropathies are most common in patients with
borderline leprosy. Superficial cutaneous nerves of the ears and distal
limbs are commonly affected. Mononeuropathies, multiple mononeuropathies, or a slowly progressive symmetric sensorimotor polyneuropathy may develop. Sensory NCS are usually absent in the lower limb
and are reduced in amplitude in the arms. Motor NCS may demonstrate reduced amplitudes in affected nerves but occasionally can reveal
demyelinating features. Leprosy is usually diagnosed by skin lesion
biopsy. Nerve biopsy can also be diagnostic, particularly when there are
no apparent skin lesions. The tuberculoid form is characterized by
granulomas, and bacilli are not seen. In contrast, with lepromatous
leprosy, large numbers of infiltrating bacilli, TH2 lymphocytes, and
organism-laden, foamy macrophages with minimal granulomatous
infiltration are evident. The bacilli are best appreciated using the Fite
stain, where they can be seen as red-staining rods often in clusters free
in the endoneurium, within macrophages, or within Schwann cells.
Patients are generally treated with multiple drugs: dapsone, rifampin,
and clofazimine. Other medications that are used include thalidomide,
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pefloxacin, ofloxacin, sparfloxacin, minocycline, and clarithromycin.
Patients are generally treated for 2 years. Treatment is sometimes complicated by the so-called reversal reaction, particularly in borderline
leprosy. The reversal reaction can occur at any time during treatment
and develops because of a shift to the tuberculoid end of the spectrum,
with an increase in cellular immunity during treatment. The cellular
response is upregulated as evidenced by an increased release of tumor
necrosis factor α, interferon γ, and interleukin 2, with new granuloma
formation. This can result in an exacerbation of the rash and the neuropathy as well as in appearance of new lesions. High-dose glucocorticoids blunt this adverse reaction and may be used prophylactically at
treatment onset in high-risk patients. Erythema nodosum leprosum
(ENL) is also treated with glucocorticoids or thalidomide.
LYME DISEASE
Lyme disease is caused by infection with Borrelia burgdorferi, a spirochete usually transmitted by the deer tick Ixodes dammini (Chap. 210).
Neurologic complications may develop during the second and third
stages of infection. Facial neuropathy is most common and is bilateral in about half of cases, which is rare for idiopathic Bell’s palsy.
Involvement of nerves is frequently asymmetric. Some patients present
with a polyradiculoneuropathy or multiple mononeuropathies. EDx is
suggestive of a primary axonopathy. Nerve biopsies can reveal axonal
degeneration with perivascular inflammation. Treatment is with antibiotics (Chap. 210).
DIPHTHERITIC NEUROPATHY
Diphtheria is caused by the bacteria Corynebacterium diphtheriae
(Chap. 175). Infected individuals present with flulike symptoms of
generalized myalgias, headache, fatigue, low-grade fever, and irritability within a week to 10 days of the exposure. About 20–70% of patients
develop a peripheral neuropathy caused by a toxin released by the
bacteria. Three to 4 weeks after infection, patients may note decreased
sensation in their throat and begin to develop dysphagia, dysarthria,
hoarseness, and blurred vision due to impaired accommodation. A
generalized polyneuropathy may manifest 2 or 3 months following the
initial infection, characterized by numbness, paresthesias, and weakness of the arms and legs and occasionally ventilatory failure. CSF
protein can be elevated with or without lymphocytic pleocytosis. EDx
suggests a diffuse axonal sensorimotor polyneuropathy. Antitoxin and
antibiotics should be given within 48 h of symptom onset. Although
early treatment reduces the incidence and severity of some complications (i.e., cardiomyopathy), it does not appear to alter the natural history of the associated peripheral neuropathy. The neuropathy usually
resolves after several months.
HUMAN IMMUNODEFICIENCY VIRUS (HIV)
HIV infection can result in a variety of neurologic complications,
including peripheral neuropathies (Chap. 226). Approximately 20%
of HIV-infected individuals develop a neuropathy either as a direct
result of the virus itself, other associated viral infections (e.g., CMV),
or neurotoxicity secondary to antiviral medications (see below). The
major presentations of peripheral neuropathy associated with HIV
infection include (1) distal symmetric polyneuropathy, (2) inflammatory demyelinating polyneuropathy (including both GBS and CIDP),
(3) multiple mononeuropathies (e.g., vasculitis, CMV-related), (4)
polyradiculopathy (usually CMV-related), (5) autonomic neuropathy,
and (6) sensory ganglionitis.
HIV-Related Distal Symmetric Polyneuropathy (DSP) DSP is the most
common form of peripheral neuropathy associated with HIV infection
and usually is seen in patients with AIDS. It is characterized by numbness and painful paresthesias involving the distal extremities. The
pathogenic basis for DSP is unknown but is not due to actual infection
of the peripheral nerves. The neuropathy may be immune mediated,
perhaps caused by the release of cytokines from surrounding inflammatory cells. Vitamin B12 deficiency may contribute in some instances
but is not a major cause of most cases of DSP. Some antiretroviral
agents (e.g., dideoxycytidine, dideoxyinosine, stavudine) are also neurotoxic and can cause a painful sensory neuropathy.

2/9/15 5:11 PM

