618 days or weeks later, patients develop dysarthria, gait and limb ataxia,
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and variable dysphagia. The examination usually shows downbeating
nystagmus and, rarely, opsoclonus. Brainstem dysfunction, upgoing
toes, or a mild neuropathy may occur. Early in the course, MRI studies are usually normal; later, the MRI reveals cerebellar atrophy. The
disorder results from extensive degeneration of Purkinje cells, with
variable involvement of other cerebellar cortical neurons, deep cerebellar nuclei, and spinocerebellar tracts. The tumors more frequently
involved are SCLC, cancer of the breast and ovary, and Hodgkin’s
lymphoma.
Anti-Yo antibodies in patients with breast and gynecologic cancers
and anti-Tr antibodies in patients with Hodgkin’s lymphoma are the
two immune responses typically associated with prominent or pure
cerebellar degeneration. Antibodies to P/Q-type voltage-gated calcium
channels (VGCC) occur in some patients with SCLC and cerebellar
dysfunction; only some of these patients develop LEMS. A variable
degree of cerebellar dysfunction can be associated with virtually any of
the antibodies and PND of the CNS shown in Table 122-2.
A number of single case reports have described neurologic improvement after tumor removal, plasma exchange, IVIg, cyclophosphamide,
rituximab, or glucocorticoids. However, most patients with paraneoplastic cerebellar degeneration do not improve with treatment.
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PARANEOPLASTIC OPSOCLONUS-MYOCLONUS SYNDROME
Opsoclonus is a disorder of eye movement characterized by involuntary, chaotic saccades that occur in all directions of gaze; it is frequently
associated with myoclonus and ataxia. Opsoclonus-myoclonus may
be cancer-related or idiopathic. When the cause is paraneoplastic, the
tumors involved are usually cancer of the lung and breast in adults,
neuroblastoma in children, and ovarian teratoma in adolescents and
young women. The pathologic substrate of opsoclonus-myoclonus is
unclear, but studies suggest that disinhibition of the fastigial nucleus
of the cerebellum is involved. Most patients do not have antineuronal
antibodies. A small subset of patients with ataxia, opsoclonus, and
other eye-movement disorders develop anti-Ri antibodies; in rare
instances, muscle rigidity, laryngeal spasms, autonomic dysfunction,
and dementia also occur. The tumors most frequently involved in antiRi-associated syndromes are breast and ovarian cancer. If the tumor
is not successfully treated, the syndrome in adults often progresses to
encephalopathy, coma, and death. In addition to treating the tumor,
symptoms may respond to immunotherapy (glucocorticoids, plasma
exchange, and/or IVIg).
At least 50% of children with opsoclonus-myoclonus have an
underlying neuroblastoma. Hypotonia, ataxia, behavioral changes, and
irritability are frequent accompanying symptoms. Neurologic symptoms often improve with treatment of the tumor and glucocorticoids,
adrenocorticotropic hormone (ACTH), plasma exchange, IVIg, and
rituximab. Many patients are left with psychomotor retardation and
behavioral and sleep problems.
PARANEOPLASTIC SYNDROMES OF THE SPINAL CORD
The number of reports of paraneoplastic spinal cord syndromes, such
as subacute motor neuronopathy and acute necrotizing myelopathy,
has decreased in recent years. This may represent a true decrease in
incidence, due to improved and prompt oncologic interventions, or
the identification of nonparaneoplastic etiologies. Some patients with
cancer develop upper or lower motor neuron dysfunction or both,
resembling amyotrophic lateral sclerosis. It is unclear whether these
disorders have a paraneoplastic etiology or simply coincide with the
presence of cancer. There are isolated case reports of cancer patients
with motor neuron dysfunction who had neurologic improvement
after tumor treatment. A search for lymphoma should be undertaken
in patients with a rapidly progressive motor neuron syndrome and a
monoclonal protein in serum or CSF.
Paraneoplastic myelitis may present with upper or lower motor neuron symptoms, segmental myoclonus, and rigidity, and can be the first
manifestation of encephalomyelitis. Neuromyelitis optica (NMO) with
aquaporin 4 antibodies may occur in rare instances as a paraneoplastic
manifestation of a cancer.
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PARANEOPLASTIC STIFF-PERSON SYNDROME
This disorder is characterized by progressive muscle rigidity, stiffness,
and painful spasms triggered by auditory, sensory, or emotional stimuli. Rigidity mainly involves the lower trunk and legs, but it can affect
the upper extremities and neck. Sometimes, only one extremity is
affected (stiff-limb syndrome). Symptoms improve with sleep and general anesthetics. Electrophysiologic studies demonstrate continuous
motor unit activity. The associated antibodies target proteins (GAD,
amphiphysin) involved in the function of inhibitory synapses using
γ-aminobutyric acid (GABA) or glycine as neurotransmitters. The
presence of amphiphysin antibodies usually indicates a paraneoplastic
etiology related to SCLC and breast cancer. By contrast, GAD antibodies may occur in some cancer patients but are much more frequently
present in the nonparaneoplastic disorder. GlyR antibodies may occur
in some patients with stiff-person syndrome; these antibodies are also
detectable in patients with PERM.
Optimal treatment of stiff-person syndrome requires therapy of
the underlying tumor, glucocorticoids, and symptomatic use of drugs
that enhance GABA-ergic transmission (diazepam, baclofen, sodium
valproate, tiagabine, vigabatrin). IVIg and plasma exchange are transiently effective in some patients.
PARANEOPLASTIC SENSORY NEURONOPATHY OR DORSAL ROOT
GANGLIONOPATHY
This syndrome is characterized by sensory deficits that may be
symmetric or asymmetric, painful dysesthesias, radicular pain, and
decreased or absent reflexes. All modalities of sensation and any part of
the body including face and trunk can be involved. Specialized sensations such as taste and hearing can also be affected. Electrophysiologic
studies show decreased or absent sensory nerve potentials with normal
or near-normal motor conduction velocities. Symptoms result from an
inflammatory, likely immune-mediated, process that targets the dorsal
root ganglia, causing neuronal loss and secondary degeneration of the
posterior columns of the spinal cord. The dorsal and, less frequently,
the anterior nerve roots and peripheral nerves may also be involved.
This disorder often precedes or is associated with encephalomyelitis
and autonomic dysfunction and has the same immunologic and oncologic associations (Hu antibodies, SCLC).
As with anti-Hu-associated encephalomyelitis, the therapeutic
approach focuses on prompt treatment of the tumor. Glucocorticoids
occasionally produce clinical stabilization or improvement. The benefit of IVIg and plasma exchange is not proven.
PARANEOPLASTIC PERIPHERAL NEUROPATHIES
These disorders may develop any time during the course of the neoplastic disease. Neuropathies occurring at late stages of cancer or lymphoma
usually cause mild to moderate sensorimotor deficits due to axonal
degeneration of unclear etiology. These neuropathies are often masked
by concurrent neurotoxicity from chemotherapy and other cancer
therapies. In contrast, the neuropathies that develop in the early stages
of cancer frequently show a rapid progression, sometimes with a relapsing and remitting course, and evidence of inflammatory infiltrates and
axonal loss or demyelination. If demyelinating features predominate
(Chaps. 459 and 460), IVIg, plasma exchange, or glucocorticoids may
improve symptoms. Occasionally anti-CRMP5 antibodies are present;
detection of anti-Hu suggests concurrent dorsal root ganglionitis.
Guillain-Barré syndrome and brachial plexitis have occasionally
been reported in patients with lymphoma, but there is no clear evidence of a paraneoplastic association (Chap. 460).
Malignant monoclonal gammopathies include: (1) multiple myeloma
and sclerotic myeloma associated with IgG or IgA monoclonal proteins;
and (2) Waldenström’s macroglobulinemia, B cell lymphoma, and
chronic B cell lymphocytic leukemia associated with IgM monoclonal
proteins. These disorders may cause neuropathy by a variety of mechanisms, including compression of roots and plexuses by metastasis to
vertebral bodies and pelvis, deposits of amyloid in peripheral nerves,
and paraneoplastic mechanisms. The paraneoplastic variety has several distinctive features. Approximately half of patients with sclerotic
myeloma develop a sensorimotor neuropathy with predominantly
motor deficits, resembling a chronic inflammatory demyelinating
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