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Paraneoplastic neurologic 
disorders (PNDs) are cancer-
related syndromes that can 

affect any part of the nervous 
system. 

PARANEOPLASTIC NEUROLOGIC SYNDROMES 



PARANEOPLASTIC SYNDROMES OF THE NERVOUS 
SYSTEM 

SYNDROMES OF THE BRAIN, BRAINSTEM, AND CEREBELLUM 
Focal encephalitis 

Cortical encephalitis 
Limbic encephalitis 
Brainstem encephalitis 
Cerebellar dysfunction 
Autonomic dysfunction 

Paraneoplastic cerebellar degeneration 

Opsoclonus-myoclonus 

SYNDROMES OF THE SPINAL CORD 
Subacute necrotizing myelopathy 

Motor neuron dysfunction 

Myelitis

Stiff-person syndrome 



PARANEOPLASTIC SYNDROMES OF THE NERVOUS 
SYSTEM 

SYNDROMES OF DORSAL ROOT GANGLIA 

Sensory neuronopathy 

MULTIPLE LEVELS OF INVOLVEMENT

Encephalomyelitisa, sensory neuronopathy, autonomic dysfunction

SYNDROMES OF PERIPHERAL NERVE 

Chronic and subacute sensorimotor peripheral neuropathy  

Vasculitis of nerve and muscle

Neuropathy associated with malignant monoclonal gammopathies

Peripheral nerve hyperexcitability 

Autonomic neuropathy 

aIncludes cortical, limbic, or brainstem encephalitis, cerebellar dysfunction, myelitis



PARANEOPLASTIC SYNDROMES OF THE NERVOUS 
SYSTEM 

SYNDROMES OF THE NEUROMUSCULAR JUNCTION 

Lambert-Eaton myasthenic syndrome 

Myasthenia gravis 

SYNDROMES OF THE MUSCLE 

Polymyositis/dermatomyositis 

Acute necrotizing myopathy 

SYNDROMES AFFECTING THE VISUAL SYSTEM  

Cancer-associated retinopathy (CAR) 

Melanoma-associated retinopathy (MAR)

Uveitis (usually in association with encephalomyelitis) 



PARANEOPLASTIC NEUROLOGIC SYNDROMES 

They are remote effects of cancer, caused by
mechanisms other than metastasis or by any of
the complications of cancer such as
coagulopathy, stroke, metabolic and nutritional
conditions, infections, and side effects of cancer
therapy.



PARANEOPLASTIC NEUROLOGIC SYNDROMES 

In 60% of patients the neurologic symptoms 
precede the cancer diagnosis. 



PARANEOPLASTIC NEUROLOGIC SYNDROMES 
PATHOGENESIS

Most PNDs are mediated by immune responses 
triggered by neuronal proteins (onconeuronal 

antigens) expressed by tumors. 



PARANEOPLASTIC NEUROLOGIC SYNDROMES 

The neurologic manifestations may signal the 
presence of a tumor long before it would 

otherwise be detected, permitting early removal. 



PARANEOPLASTIC NEUROLOGIC SYNDROMES 
PATHOGENESIS

In PNDs of the central nervous system (CNS), 
many antibody-associated immune responses 

have been identified. 



PARANEOPLASTIC ANTINEURONAL ANTIBODIES, ASSOCIATED 
SYNDROMES AND CANCERS 

ANTIBODY SYNDROME ASSOCIATED CANCERS 

Anti-Hu (ANNA-1) 

PEM (including cortical, limbic, 
brainstem encephalitis, cerebellar 
dysfunction, myelitis), PSN, 
autonomic dysfunction 

SCLC, other 
neuroendocrine tumors 

Anti-Yo (PCA-1) PCD Ovary and other 
gynecologic cancers, breast 

Anti-Ri (ANNA-2) PCD, brainstem encephalitis, 
opsoclonus-myoclonus Breast, gynecological, SCLC 

Anti-Tr PCD Hodgkin’s lymphoma

Anti-Zic PCD, encephalomyelitis SCLC and other 
neuroendocrine tumors 

Anti-CV2/CRMP5 PEM, PCD, chorea, peripheral 
neuropathy, uveitis SCLC, thymoma, other 

Note: PEM: paraneoplastic encephalomyelitis; PCD, paraneoplastic cerebellar degeneration; PSN, 

paraneoplastic sensory neuronopathy; SCLC, small-cell lung cancer.



PARANEOPLASTIC ANTINEURONAL ANTIBODIES, ASSOCIATED 
SYNDROMES AND CANCERS 

ANTIBODY SYNDROME ASSOCIATED CANCERS 

Anti-Ma proteinsa Limbic, hypothalamic, brainstem 
encephalitis (infrequently PCD) 

Germ-cell tumors of testis, 
lung cancer, other solid 
tumors 

Anti-NR1/NR2 
subunits 
of NMDA receptor 

Encephalitis with prominent 
psychiatric symptoms, seizures, 
hypoventilation 

Ovarian teratoma 

Anti-amphiphysin Stiff-person syndrome, PEM Breast, SCLC

Anti-VGCCb LEMS, PCD SCLC, lymphoma 

Anti-AChRb MG Thymoma 

aPatients with antibodies to Ma2 are usually men with testicular cancer. Patients with 
additional antibodies to other Ma proteins are men or women with a variety of solid tumors.
bThese antibodies can occur with or without a cancer association.
Note: PEM: paraneoplastic encephalomyelitis; PCD, paraneoplastic cerebellar degeneration; PSN, 
paraneoplastic sensory neuronopathy; LEMS, Lambert-Eaton myasthenic syndrome; MG, 
myasthenia gravis; VGCC, voltage-gated calcium channel; AchR, acetylcholine receptor;   SCLC, 

small-cell lung cancer; NMDA, N-methyl-D-aspartate.



PARANEOPLASTIC ANTINEURONAL ANTIBODIES, ASSOCIATED 
SYNDROMES AND CANCERS 

ANTIBODY SYNDROME ASSOCIATED CANCERS 

Anti-VGKCb
Peripheral nerve hyperexcitability 
(neuromyotonia), limbic 
encephalitis 

Thymoma, SCLC, others 

Anti-recoverin  Cancer-associated retinopathy 
(CAR) SCLC and other 

Anti-bipolar cells of 
the retina 

Melanoma-associated retinopathy 
(MAR) Melanoma 

bThese antibodies can occur with or without a cancer association.

Note: VGKC, voltage-gated potassium channel; SCLC, small-cell lung cancer.



PARANEOPLASTIC NEUROLOGIC SYNDROMES 
PATHOGENESIS

These antibodies usually react with the patient’s 
tumor, and their detection in serum or 

cerebrospinal fluid (CSF) strongly predicts the 
presence of cancer. 



PARANEOPLASTIC NEUROLOGIC SYNDROMES 
PATHOGENESIS

Plasma exchange or immunomodulation with 
intravenous immunoglobulin (IVIg) usually 

produces neurologic improvement. 



Fluid-attenuated inversion recovery sequence MRI of a patient 
with limbic encephalitis and voltage-gated potassium channel 

antibodies

SPECIFIC PARANEOPLASTIC 
NEUROLOGIC SYNDROMES (Table 39-3)

PARANEOPLASTIC ENCEPHALOMYELITIS
AND FOCAL ENCEPHALITIS

The term encephalomyelitis describes an inflammatory
process with multifocal involvement of the nervous sys-
tem, including brain, brainstem, cerebellum, and spinal
cord. It is often associated with dorsal root ganglia and
autonomic dysfunction. For any given patient, the clini-
cal manifestations are determined by the area or areas
predominantly involved, but pathology almost always
reveals abnormalities (inflammatory infiltrates, neuronal
loss, gliosis) beyond the symptomatic regions. Several
clinicopathologic syndromes may occur alone or in
combination: (1) cortical encephalitis, which may present as
“epilepsia partialis continua”; (2) limbic encephalitis, char-
acterized by confusion, depression, agitation, anxiety,
severe short-term memory deficits, partial complex
seizures, and dementia; the MRI usually shows unilateral
or bilateral medial temporal lobe abnormalities, best
seen with T2 and fluid-attenuated inversion recovery
sequences, and occasionally enhancing with gadolinium;
(3) brainstem encephalitis, resulting in eye movement dis-
orders (nystagmus, opsoclonus, supranuclear or nuclear
paresis), cranial nerve paresis, dysarthria, dysphagia, and
central autonomic dysfunction; (4) cerebellar gait and limb
ataxia; (5) myelitis, which may cause lower or upper
motor neuron symptoms, myoclonus, muscle rigidity,
and spasms; and (6) autonomic dysfunction as a result of
involvement of the neuraxis at multiple levels, including
hypothalamus, brainstem, and autonomic nerves (see
autonomic neuropathy). Cardiac arrhythmias, postural
hypotension, or central hypoventilation are frequent
causes of death in patients with encephalomyelitis.

Paraneoplastic encephalomyelitis and focal encephali-
tis are usually associated with SCLC, but many other
cancers have also been reported. Patients with SCLC
and these syndromes usually have anti-Hu antibodies in
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519MRI and CSF studies are important to rule out
neurologic complications due to the direct spread of
cancer, particularly metastatic and leptomeningeal dis-
ease. In most PNDs the MRI findings are nonspecific.
Paraneoplastic limbic encephalitis is usually associated
with characteristic MRI abnormalities in the mesial
temporal lobes (see later), but similar findings can
occur with other disorders [e.g., nonparaneoplastic
limbic encephalitis with antibodies to VGKC, human
herpesvirus (HHV) 6 encephalitis] (Fig. 39-2). The
CSF profile of patients with PND of the CNS or dor-
sal root ganglia typically consists of mild to moderate
pleocytosis (<200 mononuclear cells, predominantly
lymphocytes), an increase in the protein concentra-
tion, intrathecal synthesis of IgG, and a variable pres-
ence of oligoclonal bands.

PND OF NERVE AND MUSCLE If symptoms
involve peripheral nerve, neuromuscular junction, or
muscle, the diagnosis of a specific PND is usually
established on clinical, electrophysiologic, and patho-
logic grounds. The clinical history, accompanying
symptoms (e.g., anorexia, weight loss), and type of syn-
drome dictate the studies and degree of effort needed
to demonstrate a neoplasm. For example, the frequent
association of LEMS with SCLC should lead to a chest
and abdomen CT or body positron emission tomogra-
phy (PET) scan and, if negative, periodic tumor
screening for at least 3 years after the neurologic diag-
nosis. In contrast, the weak association of polymyositis
with cancer calls into question the need for repeated

cancer screenings in this situation. Serum and urine
immunofixation studies should be considered in
patients with peripheral neuropathy of unknown
cause; detection of a monoclonal gammopathy suggests
the need for additional studies to uncover a B cell or
plasma cell malignancy. In paraneoplastic neuropathies,
diagnostically useful antineuronal antibodies are limited
to anti-CV2/CRMP5 and anti-Hu.

For any type of PND, if antineuronal antibodies are
negative, the diagnosis relies on the demonstration of
cancer and the exclusion of other cancer-related or
independent neurologic disorders. Body PET scans
often uncover tumors undetected by other tests.

FIGURE 39-2
Fluid-attenuated inversion recovery sequence MRI of a
patient with limbic encephalitis and voltage-gated potassium
channel antibodies. Note the abnormal hyperintensity involv-
ing the medial aspect of the temporal lobes.

Abnormal hyperintensity involving the medial aspect of the temporal lobes.



The affected patients are 
young women who 

develop combinations of 
psychiatric symptoms, 
seizures, dyskinesias, 

stupor and 
hypoventilation. 
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Figure 31-22. Coronal FLAIR MRI from a woman with paraneoplastic
“limbic encephalitis” associated with lung cancer and a mild pleocytosis
but no detectable autoantibodies. The hippocampi and adjacent regions are
involved. Pathologically there proved to be gliosis and a minimal inflam-
matory infiltrate in these regions.

cell loss has been described in the Purkinje cell layer, inferior ol-
ives, and brainstem, with mild inflammatory changes (Luque et al).

Besides breast cancer, we have observed the opsoclonus-
myoclonus syndrome in a middle-aged woman with bronchial car-
cinoma and also in a man with gastric carcinoma. Similar cases
occur with both cerebellar ataxia and an irregular tremor, which we
have interpreted as myoclonic in character. These patients were
found to have marked degeneration of the dentate nuclei. The prog-
nosis in this syndrome is somewhat better than that for the other
paraneoplastic diseases, but besides a trial of ACTH, there is little
that can be done but search for the tumor and resect it if possible.

Encephalomyelitis Associated with
Carcinoma

The occurrence of regional and bilateral encephalomyelitic changes
in association with carcinoma has been described by several au-
thors (Corsellis et al, Henson and Urich, Posner). In most of the
reported cases, the encephalitic process has been associated with
carcinoma of the bronchus, usually of the small-cell type but all
types of neoplasm may be implicated. Histologically, this group of
paraneoplastic disorders is characterized by extensive loss of nerve
cells, accompanied by microglial proliferation, small patches of
necrosis, and marked perivascular cuffing by lymphocytes and
monocytes. Foci of lymphocytic infiltration have been observed in
the leptomeninges as well. These pathologic changes may involve
the brain and spinal cord diffusely, but more often they predomi-
nate in a particular part of the nervous system, notably in the medial
temporal lobes and adjacent nuclei (“limbic encephalitis,” Fig. 31-
22), the brainstem (particularly in the medulla), the cerebellum (see
above), and the gray matter of the spinal cord. The symptoms will,
of course, depend on the location and severity of the inflammatory

changes and may overlap. Most cases are subacute, meaning spe-
cifically a progression over a few weeks or months, but often the
main symptoms in mild form become apparent in a matter of days.
Rare instances of remission have been reported.

Anxiety and depression, a confusional-agitated state, halluci-
nations, retentive memory defect (Korsakoff syndrome), and de-
mentia—singly or in various combinations—are the principal
manifestations of so-called limbic encephalitis (Gultekin et al).
Vertigo, nystagmus, ataxia, nausea and vomiting, and a variety of
ocular and gaze palsies reflect the presence of paraneoplastic
brainstem encephalitis. As indicated above, these symptoms may
be joined with cerebellar ataxia, and another group has a sensory
neuropathy. We have seen instances of this condition involving
only the midbrain and others involving the medulla, the latter with
unusual breathing patterns including gasping, inspiratory breath-
holding, and vocal-respiratory incoordination, and yet others with
chorea and additional basal ganglionic features. The great variety
of clinical presentations can be appreciated from the series by
Graus and colleagues of 200 patients: sensory neuropathy, 54 per-
cent; cerebellar ataxia, 10 percent; limbic encephalitis, 9 percent;
and others including multiple sites in 11 percent. In most of these
cases, MRI shows T2 signal changes in affected regions; in severe
cases, zones of focal necrosis may be seen. Odd seizures, including
epilepsia partialis continua, have been observed with this disorder,
but they must be rare. Sensory symptoms may be related to neu-
ronal loss in the posterior horns, traced to the commonly associated
loss of neurons in the dorsal root ganglia (sensory neuronopathy
and sensory neuropathy) as mentioned above and discussed further
on. All attempts to isolate a virus in these cases have failed.

There may be a slowly progressive, symmetrical or asym-
metrical amyotrophy of the arms and less often of the legs, traced
in two of our patients to poliomyelitic lesions in the anterior horns
of the spinal gray matter (see further on). A form characterized
mainly by corticospinal degeneration is also reported but has not
been found in our clinical material.

Pathologic studies have not entirely clarified these forms of
paraneoplastic disorder. In some cases, no changes were demon-
strable in the brain, even though there had been a prominent de-
mentia during life. Contrariwise, widespread inflammatory changes
may be found without clinical abnormalities having been recorded
during life. We believe that these seemingly paradoxical findings
may have to do with the thoroughness of the clinical and pathologic
examinations.

Most patients with small-cell lung cancer and any of the types
of paraneoplastic encephalomyelitis have circulating polyclonal
IgG antibodies (anti-Hu, or antineuronal antibody, type 1) that bind
to the nuclei of neurons in many regions of the brain and spinal
cord, dorsal root ganglion cells, and peripheral autonomic neurons.
The antibodies are reactive with certain nuclear RNA-binding pro-
teins. Cancers of the prostate and breast and neuroblastoma may
rarely produce a similar antibody. The antibody titer is higher in
the CSF than in the serum (as it is for anti-Yo. with cerebellar
degeneration), indicating production of antibody within the ner-
vous system. Low titers of anti-Hu are found in many patients with
small-cell cancer who are neurologically normal, probably because
these tumors have expressed only low levels of antigens that are
recognized by anti-Hu. Recently, antibodies to voltage-gated po-
tassium channels have been identified in patients with limbic en-
cephalitis without cancer (Vincent et al).

Despite a few reports of improvement with plasma exchange
or intravenous gamma globulin, the results of treatment have been

PARANEOPLASTIC ENCEPHALOMYELITIS 
AND FOCAL ENCEPHALITIS 

Coronal FLAIR MRI from a woman with paraneoplastic “limbic
encephalitis” associated with lung cancer and a mild pleocytosis
but no detectable autoantibodies. The hippocampi and
adjacent regions are involved. Pathologically there proved to be
gliosis and a minimal inflammatory infiltrate in these regions.



This disorder is often preceded 
by a prodrome that may include 
dizziness, oscillopsia, blurry or 

double vision, nausea, and 
vomiting.

A few days or weeks later, 
dysarthria, gait and limb ataxia, 

and variable dysphagia can 
appear. 
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Alcoholic cerebellar
degeneration 

Cerebellar atrophy

Hyperthermia-related 
cerebellar dysfunction

Vascular cerebellar lesion

Cerebellar infections

Paraneoplastic and hypoxic 
cerebellar syndromes

Malabsorptive and metabolic 
cerebellar syndromes

Lesion of 
cerebellar cortex

Drug-induced cerebellar 
syndromes

Normal
cortex

Cortical 
atrophy

Purkinje cell
lesions
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PARANEOPLASTIC CEREBELLAR DEGENERATION



PARANEOPLASTIC CEREBELLAR DEGENERATION

The tumors more 
frequently involved are 

SCLC, cancer of the 
breast and ovary, and 
Hodgkin’s lymphoma. 



occult neoplasm??? 

• depends on the clinical circumstances;
• abnormal findings in the medical history and physical 

examination and not through an extensive blind 
search; 

The weight of evidence argues against performing 
expensive, invasive, and nondirected tumor searches. 



occult neoplasm??? 

A complete annual physical examination with pelvic, 
breast (mammogram, if indicated), and rectal 

examinations (with colonoscopy according to age and 
family history); urinalysis; complete blood count; blood 
chemistry tests; and a chest film should suffice in most 

cases. 



Thank you!


