
Paraneoplastic neurological syndromes

(PNS) are rare complications of cancer that

often herald the tumour diagnosis. Whereas

some syndromes affect only certain parts of the

nervous system, other syndromes involve both

central and peripheral neurons, resulting in com-

plex clinical manifestations.1 The syndromes are

believed to be immune-mediated, caused by T

cell, B cell and macrophage responses to anti-

gens present on tumour cells and on neurons

and glia cells (Figure 1).2 Activation of B cells

results in the production of onconeural antibod-

ies that are highly useful diagnostic markers for a

paraneoplastic aetiology. According to diagnostic

criteria, the presence of a well-characterized

onconeural antibody in a patient with neurologi-

cal symptoms defines the disease as paraneoplas-

tic even in the absence of detectable malignan-

cy.3 Onconeural antibodies are detected in about

60% of patients with PNS. PNS and onconeural

antibodies have been discussed in a previous

review in this journal.4

The symptoms as well as the severity of the

PNS are heterogenous, depending on which

parts of the peripheral and central nervous sys-

tem are affected. Some syndromes have a high

mortality rate, such as paraneoplastic

encephalomyelitis and brain stem encephalitis,

whereas other syndromes are less lethal but

leave the patients with disabling neurological

deficits, such as paraneoplastic cerebellar

degeneration and peripheral neuropathy. The

rapidly progressive and often dramatic nature of

the PNS symptoms requires urgent therapeutic

considerations. Nevertheless, the rarity of PNS

limits the number of published therapy studies,

in particular studies with a prospective design.

Thus, there is no class I or II evidence for PNS

therapy except for the syndromes that affect the

neuromuscular junction (paraneoplastic myas-

thenia gravis, Lambert-Eaton myasthenic syn-

drome, and neuromyotonia). Many patients

receive concomitant anti-neoplastic therapy and

immunotherapy, but so far there is no standard

care for any of the PNS. This review focuses on

the therapeutic options of PNS, but does not

include the autoimmune neuromuscular dis-

eases.

Anti-neoplastic therapy
The cornerstone of PNS therapy is resection of

the tumour and/or oncological treatment, in

order to eradicate the systemic antigenic source.

Tumour removal is an independent predictor of
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Figure 1: Plasma cells and cytotoxic T cells can cross the blood-brain-barrier and react with antigens shared by tumour cells and cells
of the nervous system (onconeural antigens).
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improvement or stabilization in PNS patients.5

Thus, malignancy screening should be

prompt and thorough in all patients with a

suspected PNS. If conventional radiological

examinations fail to detect cancer, a FDG-PET

scan should be performed to increase the

sensitivity for detection of small tumours or

mediastinal lymphadenopathy.6 The sensitivity

of FDG-PET is poorer in antibody-negative

patients.

None of the onconeural antibodies are

100% organ-specific, but the identification of

one of the well-characterized antibodies often

indicates the most likely sites of malignancy.

Explorative surgery to diagnose occult malig-

nancy may be considered in selected anti-

body-positive patients. For instance, orchiecto-

my in young males with Ma2-antibody associ-

ated encephalitis resulted in histological con-

firmation of cancer.7

In most cases, an aggressive diagnostic

approach will result in cancer detection. If

possible, histological verification of malignan-

cy should be obtained, and expression of the

relevant antigen should be confirmed to

exclude the possibility of a second cancer. If

complete malignancy screening, including

whole-body FDG-PET is negative, we recom-

mend immunotherapy and repeated investi-

gations within 6 months.8

Immunotherapy
Given the immune-mediated pathogenesis of

PNS, concomitant immunotherapy is adminis-

tered to most patients. This includes plasma-

pheresis; iv IgG, corticosteroids, cyclophos-

phamide, tacrolimus and rituximab. The

response to immunotherapy in PNS is highly

variable, and patients with involvement of the

peripheral nervous system usually respond

better compared to patients with manifesta-

tions from the central nervous system.9  This

difference is largely due to the fact that para-

neoplastic synaptic disorders of the peripher-

al nervous system are caused by antibodies

that are pathogenic, e.g. paraneoplastic

Lambert-Eaton syndrome, neuromyotonia and

myasthenia gravis which are caused by VGCC,

VGKC and AChR/Musk antibodies, respective-

ly. The antigen targets of these antibodies are

located in or in close proximity to the cell

membrane. The immunotherapy regimens

used in these disorders exert their main bene-

ficial effects by lowering the amount of circu-

lating antibodies, as well as suppressing the

local immune response in the neuromuscular

junction. Treatment of autoimmune neuro-

muscular diseases is reviewed elsewhere.10

PNS affecting the central nervous system

are usually more or less refractory to treat-

ment with immunotherapy. This can be

explained by several factors, including the T

cell dominated immune response, the blood-

brain-barrier and the limited potential of

regeneration of the central nervous system.

Even if immunotherapy results in a decline in

serum antibody titres, this is seldom associat-

ed with clinical improvement. Therefore, seri-

al determination of antibodies cannot be

used to monitor neurological outcome or

tumour evolution in PNS.11  

Patients with paraneoplastic cerebellar

degeneration associated with Yo or Hu anti-

bodies are usually unresponsive to

immunotherapy, although there are case

reports of an apparent benefit of treatment

with rituximab.12 Such clinical responders

have often had a short duration of neurologi-

cal symptoms. Paraneoplastic opsoclonus-

myoclonus is the only PNS that affects paedi-

atric patients with associated neuroblastoma.

Whereas adult patients with paraneoplastic

opsoclonus-myoclonus only occasionally

benefit from immunotherapy, children may

respond quite well to high-pulse dexametha-

sone and other immunosuppressive regi-

mens.13

Among the PNS affecting the central nerv-

ous system, limbic encephalitis constitutes a

heterogenous group of disorders, of which

some have a more favourable response to

immunotherapy. As recently pointed out by

Dalmau and Rosenfeld, limbic encephalitis

should be classified into subphenotypes

according to the location of the target anti-

gens.1 Limbic encephalitis associated with

Hu, Ma2, CRMP5 or amphiphysin antibodies

rarely respond to immunotherapy, although

patients with testicular cancer and Ma2 anti-

bodies seem to have a more favourable prog-

nosis. On the other hand, patients with associ-

ated VGKC or NMDA antibodies benefit from

immunotherapy.1

In general, the effect of immunotherapy in

PNS of the central nervous system seems to

depend upon the severity as well as the dura-

tion of the neurological symptoms.14 Most PNS

have a subacute onset and stabilization within

the course of a few months. Even patients with

PNS and a pronounced neuronal loss, as para-

neoplastic cerebellar degeneration, have been

shown to respond to immunotherapy when

administered very early on in the disease.16

This indicates that an acute stage of inflamma-

tion precedes irreversible neuronal damage.

Immuno-therapy should therefore be adminis-

tered concomitantly with anti-neoplastic ther-

apy as early as possible. However, there are no

absolute guidelines for the priority of the dif-

ferent immunotherapy regimens.
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Early diagnosis of PNS is of great importance to obtain the best results of
treatment. The cornerstone of PNS treatment is resection of the tumour
and/or oncological treatment

Table 1: Paraneoplastic neurological syndromes (PNS) and response to therapy

PNS Tumour therapy Immunotherapy Symptomatic therapy

LE Yes, especially when treated early Variable. Patients with VGKC /NMDA antibodies respond best Yes

SSN Yes, especially when treated early Rare Yes

CD Yes, especially in Hodgkin’s Rare Yes

O-M Yes Often in children. Occasionally in adults. Yes

LE: Limbic encephalitis; SSN: Subacute sensory neuronopathy; CD: Cerebellar degeneration; O-M: Opsoclonus-myoclonus.
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Symptomatic treatment
Many PNS patients have disabling neurologi-

cal symptoms, and the need for supplemen-

tary symptomatic treatment should be evaluat-

ed in all patients. This includes physical thera-

py, speech therapy for patients with cerebellar

or brain stem dysfunction; antidepressants,

neuroleptics or antiepileptic medication for

limbic encephalitis; analgesics, antidepres-

sants or antiepileptic drugs for neuropathic

pain, as well as supportive therapy. Autonomic

dysfunction, which often occurs in patients

with subacute sensory neuronopathy, should

also be treated.8

Conclusions
Early diagnosis of PNS is of great importance to

obtain the best results of treatment. The corner-

stone of PNS therapy is resection of the tumour

and /or oncological treatment. PNS are associat-

ed with various onconeural antibodies, and the

response to concomitant immunotherapy

depends on the location of the target antigens.

PNS with onconeural antibodies against cell-

surface antigens, in particular the neuromuscu-

lar diseases, usually respond to immunotherapy,

whereas PNS with onconeural antibodies

against intracellular antigens are usually refrac-

tory to such therapy.  l
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