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Abstract: Paraneoplastic movement disorders are rare, 
autoimmune-mediated, nonmetastatic complications of 
malignant neoplasms. Common paraneoplastic move-
ment disorders include paraneoplastic chorea, dystonia, 
cerebellar degeneration, different types of encephalitis, 
opsoclonus-myoclonus syndrome, stiff person syndrome, 
and neuromyotonia. Syndromes usually develop before 
tumor diagnosis, have subacute onset, and are associated 
with serum or cerebrospinal fluid antibodies. Two types 
of antibodies can be distinguished: antibodies against 
nuclear and cytoplasmic neuronal antigens (anti-Hu, 
anti-Ri, anti-Yo, anti-Ma, anti-CV2/CRMP5, anti-Gephrin, 
and anti-GABATRAP) and antibodies recently identified 
against cell surface and synaptic proteins (anti-NMDAR, 
anti-LGI1, and anti-Caspr2). These two types differ from 
each other in a few important aspects. Antibodies against 
cell surface and synaptic protein disrupt cell-surface anti-
gens. Clinical symptoms are related to the disruption of 
antigens and potentially can be reversed by immuno-
therapy. The association between these antibodies and 
malignancy is much less consistent. On the other hand, 
antibodies against nuclear and cytoplasmic neuronal 
antigens seem to be not pathogenic; however, they most 
likely indicate a T-cell-mediated immune response against 
neurons. Due to T-cell-mediated neuronal loss, response 
to immunotherapy is generally disappointing. Early rec-
ognition of all these diseases is crucial because it may lead 
to the disclosure of occult cancer. This review is focused 
on paraneoplastic movement disorders with emphasis on 
clinical presentations, investigational findings, and thera-
peutic results.
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Introduction
Paraneoplastic neurological syndromes (PNS) are – in 
general – rare conditions and occur as a remote effect of 
malignant tumors, mostly cancers, not directly caused by 
local mass invasion, metastases, infections, nutritional 
factors, or anti-tumor treatment (Posner and Davines, 
1995). A subacute clinical course along with inflammatory 
changes in the cerebrospinal fluid (CSF) may suggest the 
diagnosis of PNS (Psimaras et al., 2010); however, a more 
specific finding is the presence of onconeuronal antibod-
ies. The classical/well-defined onconeuronal antibodies, 
such as Hu, Yo, and Ma2, are created against intracellu-
lar antigens and are strongly associated with underlying 
tumors (Stich et  al., 2007). The pathogenic role of these 
antibodies remains unclear. Multiple studies in animals 
to reproduce PNS by passive transfer experiments or 
active vaccination have failed; therefore, they seem to be 
not directly pathogenic (Sillevis Smitt et al., 1995; Tanaka 
et  al., 1995). However, they indicate a T-cell-mediated 
immune response against neurons (Darnell and Posner, 
2003). Possible exceptions are amphiphysin and Yo anti-
bodies, which might be pathogenic (Sommer et al., 2005; 
Geis et  al., 2009, 2010; Greenlee et  al., 2015). Geis et  al. 
(2012) reported that intrathecal application of purified 
immunoglobulin G-antibodies against amphiphysin from 
a patient with paraneoplastic stiff person syndrome (SPS) 
with high titer of anti-amphiphysin antibodies induces 
anxiety behavior in rats. It can be explained by binding of 
anti-amphiphysin antibodies to brain structures which are 
associated with anxiety disorders, such as the hippocam-
pus-amygdala region (Geis et  al., 2012). Moreover, it has 
been hypothesized that anti-amphiphysin antibodies dis-
turbed vesicular endocytosis preferentially in GABAergic 
synapses leading to a reduction in transmitter release and 
diminished GABAergic inhibition in spinal cord circuitries 
(Geis et al., 2010). It has been postulated that also anti-Yo 
antibodies can be pathogenic. Greenlee et al. (2015) dem-
onstrated that anti-Yo antibodies, by binding to the intra-
cellular 62 kDa Yo antigen, cause Purkinje cell death. Due 
to T-cell-mediated cell death and neuronal loss, response 
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to immunotherapy is generally disappointing (Table 1). 
Stabilizing the neurological course is the main therapeutic 
purpose. Recent studies have identified antibodies against 
cell surface or synaptic proteins associated with encepha-
litis. The antigens associated to this group are N-methyl-
D-aspartate receptor (NMDAR) (Dalmau et  al., 2007), the 
α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 
receptor (AMPAR) (Lai et  al., 2009), the γ-aminobutyric 
acid receptor-B (GABAB receptor) (Lancaster et al., 2010), 
leucine-rich glioma-inactivated protein 1 (LGI1), and 
contactin-associated protein-like 2 (Caspr2) (previously 
thought to be voltage-gated potassium channels) (Irani 
et al., 2010a,b; Lai et al., 2010; Lancaster et al., 2011), the 
glycine receptor (GlyR) (Hutchinson et al., 2008), and the 
metabotropic glutamate receptor mGluR5 (Lancaster et al., 
2011). These antibodies differ from those targeting on intra-
cellular antigens in a few important aspects. First, they 
disrupt cell-surface antigens, and symptoms are related 
to the disruption of antigens and are similar to a pharma-
cological blockade of the recognized antigen. The associa-
tion with malignancy is much less consistent. Neurological 
deficits can be potentially reversed by immunotherapy 
(Lancaster and Dalmau, 2012). Early identification of PNS 
is important, because it may lead to the diagnosis of occult 
cancer. In 2011 European Federation of Neurological Socie-
ties Task Force published screening recommendation for 
classical PNS (Titulaer et al., 2011). This review focused on 
paraneoplastic movement disorders (PMD) with emphasis 
on clinical presentations, investigational findings, and 
therapeutic results.

Paraneoplastic chorea
Paraneoplastic chorea typically affects adults over 
60 years with subacute onset (O’Toole et al., 2013). Chorea 
may be focal or generalized (O’Toole et  al., 2013). Most 
patients present classic choreoathetosis with symmetric 
involvement of the trunk and neck; however, symptoms 
may be unilateral (Vigliani et al., 2011). Chorea often coex-
ists with other neurological syndromes – the most fre-
quent is peripheral neuropathy (O’Toole et al., 2013) – but 
encephalitis, psychiatric disturbances, or visual deficits 
also might be present (Vigliani et al., 2011). The disorder 
usually associates with CRMP5 and Hu antibodies. Small 
cell lung cancer (SCLC) and various adenocarcinomas are 
the most frequent associated tumors (O’Toole et al., 2013). 
Moreover, lymphoma or bowel or kidney cancers are also 
reported. Detection of specific antibodies is crucial to 
confirm the PNS; however, their absence does not exclude 
the diagnosis. CSF analysis can be normal or present 

non-specific inflammatory changes. Brain magnetic reso-
nance imaging (MRI) studies are usually normal. When 
abnormal, they reveal hyperintensities involving basal 
ganglia, which may be transient, or diffuse leukoen-
cephalopathy (Vigliani et al., 2011). The survival outcome 
depends usually on the oncological disease but is gen-
erally poor, ranging from 6  months to 1 year and a half 
(O’Toole et  al., 2013). Honnorat and colleagues reported 
that median survival is longer in patients with SCLC and 
anti-CRMP5-related encephalitis than those with anti-Hu-
related encephalitis (Honnorat et al., 2009).

Stiff person syndrome
Stiff person syndrome is a rare neurological disorder char-
acterized by stiffness, progressive axial and proximal limb 
rigidity, and painful muscle cramps triggered by sensory 
or emotional stimuli (Lorish et al., 1989; Thompson, 1994; 
Spay and Chen, 2006). Symptoms often restrict voluntary 
movements: patients have difficulty with bending over, 
walking, and rotation of the head to look to the side or 
back. Thereby they adopt a typical hyperlordotic lumbar 
posture, which persists even when lying down on their 
back. Symptoms typically start slowly, fluctuate in inten-
sity from hour to hour or from day to day, usually disap-
pearing during sleep; symptoms are usually symmetrical 
(Lorish et  al., 1989). Psychiatric features including fear, 
anxiety, and phobias are frequent and can give impres-
sion of psychogenic disorder that delays the diagnosis. 
These symptoms can result with the falls or dysregulation 
in the structures of the brain such as the amygdala and 
hippocampus (Rakocevic et al., 2004; Ameli et al., 2005).

Electromyography (EMG) studies typically reveal con-
tinuous motor unit activity more prominent in paraspinal 
muscles (thoracolumbar and rectus abdominis) and prox-
imal limb muscles. Usually, simultaneous involvement 
of the agonist and antagonist muscle groups is present 
(Brown and Marsden, 1999). Disease can be manifested 
as idiopathic or paraneoplastic (Dalakas et  al., 2000). 
Barker and coworkers divided SPS into three distinct cat-
egories: SPS, progressive encephalomyelitis with rigid-
ity, and stiff-limb syndrome – a focal form of the disorder 
(Barker et al., 1998). Brown and Marsden (1999) proposed 
the new classification – separating the classic form (SPS) 
from a distinct group designated as ‘stiff-man plus’ syn-
drome that includes both the clinically atypical pres-
entations and the paraneoplastic forms of the disease. 
The paraneoplastic SPS presents as stiffness mostly in 
the neck and arms, spinal myoclonus, and pruritis. In 
contrast with patients with typical form, distribution of 
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symptoms is distal and asymmetric (Pittock et al., 2005; 
Murinson and Guarnaccia, 2008). Paraneoplastic SPS is 
usually associated with antibodies against amphiphysin 
and SCLC and breast cancer (Antoine et  al., 1999; Dor-
resteijn et  al., 2002; Ishii et  al., 2004). Moreover, anti-
gephyrin antibodies have been described in patients 
with mediastinal malignant tumors (Butler et al., 2000). 
Antibodies against the α1  subunit of the glycine recep-
tor have been reported in some patients with progressive 
encephalomyelitis with rigidity and myoclonus (PERM) 
(Hutchinson et  al., 2008; Mas et  al., 2011). These anti-
bodies are associated with SCLC and chronic lympho-
cytic leukemia (Derksen et al., 2013; Kyskan et al., 2013). 
About 80% of patients with the most frequent idiopathic 
form of SPS have antibodies against glutamic acid decar-
boxylase 65 (GAD65) (Meinck and Thompson, 2002). 
GAD65 antibodies (GAD65-Ab) can also occur in patients 
with cerebellar ataxia, epilepsy, PNS, idiopathic limbic 
encephalitis, myasthenia gravis, and isolated type I dia-
betes mellitus. It is noteworthy that intrathecal synthe-
sis of GAD65-ab is related to the neurological syndrome 
particularly when there is a concomitant DM1 that jus-
tifies the presence of high GAD65-ab levels (Saiz et  al., 
2008). It has been hypothesized that autoantibodies are 
a strict cause of SPS and cerebellar ataxia in individu-
als with GAD65-ab. However, it remains unclear whether 
the GAD65-ab themselves or other antibodies present in 
the patient’s sera are pathogenic (Manto et  al., 2007). 
Raju et  al. reported that 70% of patients with SPS and 
GAD65-ab also have GABAA-receptor-associated protein 
(GABARAP) antibodies, which raises a question of which 
antibodies are pathogenic (Raju et al., 2006). The most 
frequent in paranoplastic form – anti-amphiphisin anti-
bodies – mediate reduced GABAergic inhibition (Geis 
et al., 2010). The management of SPS includes corticos-
teroids, IVIg, and plasmapferesis (Brashear and Phillips, 
1991; Gordon et al., 1991; Nakamagoe et al., 1995; Dalakas 
et al., 2001; Meinck 2001; De la Casa-Fages et al., 2013). 
Nakane and coworkers reported that tacrolimus at low 
doses is safe and effective in the long-term treatment and 
should be considered as an alternative use for patients 
with disabling SPS who are not responsive to conven-
tional treatment (Nakane et  al., 2013). Botulin toxin A 
improves symptoms in stiff limb syndrome (Anagnostou 
and Zambelis, 2012).

For paraneoplastic PERM with antiglycine receptor 
antibodies a benefit of rituximab has been demonstrated 
(Kyskan et  al., 2013). Benzodiazepins, GABA-enhanc-
ing drugs, and pregabalin are usually beneficial in the 
symptomatic treatment (Vasconcelos and Dalakas, 2003; 
Squintani et al., 2012).

Opsoclonus-myoclonus ataxia 
syndrome

Opsoclonus-myoclonus ataxia syndrome (OMAS), tra-
ditionally described as ‘dancing eyes, dancing feet syn-
drome’, is a rare autoimmune condition that presents 
clinically with opsoclonus, myoclonus, and ataxia. 
Opsoclonus is characterized by bizarre, involuntary 
horizontal and vertical eye movements that are rapid, 
arrhythmic, and chaotic. Myoclonus is identified by 
sudden, quick jerks of a muscle or muscle group. Cer-
ebellar signs include ataxia, dyspraxia, dysarthria, and 
dysphagia, along with hypotonia, lethargy, and malaise 
(Mitchell and Snodgrass, 1990). Etiology can be postin-
fectious, idiopathic, or paraneoplastic (Pranzatelli, 1996). 
Approximately half of the children with OMAS have neu-
roblastoma (Gorman, 2010). In adults, 50% of OMAS 
are idiopathic or infectious (Caviness et  al., 1995). Para-
neoplastic form accounts for about 20% of cases and is 
usually associated with lung, breast, and ovarian cancers, 
but other tumors like renal cell carcinoma and gastric 
adenocarcinoma may occur (Luque et  al., 1991; Vigli-
ani et  al., 2011). Moreover, OMAS has been occasionally 
associated with a variety of tumors: thyroid, melanoma, 
pancreas, thymic carcinoma, gall bladder, neurofibrosar-
coma, chondrosarcoma, and Hodgkin’s disease (Bataller 
et al., 2001). Pathophysiology is not entirely clear. Symp-
toms of OMAS are caused by damage of the inhibitory 
Purkinje cells and granular neurons in the dorsal vermis 
of the cerebellum; however, some cases remain negative 
for autoantibodies and exhibit normal IgG concentra-
tions (Blaes et  al., 2005; Baets et  al., 2006; Beck et  al., 
2007; Wong, 2007). Currently, there are no immunological 
markers to identify the adult patients with paraneoplastic 
OMAS. The specific anti-neuronal antibodies are not con-
sistently found in OMAS patients (Bataller et  al., 2001). 
Anti-Ri (most frequent), anti-Hu, anti-amphiphysin, anti-
Yo, and anti-CV2/CRMP antibodies have been described in 
adult patients (Luque et  al., 1991; Honnorat et  al., 1997; 
Bataller et al., 2001; Gozzard and Maddison, 2010; Klaas 
et  al., 2012). Neuroimaging examination (MRI, CT) is 
usually normal. Sometimes brain MRI shows an area of 
T2-increased signal in the thalamus. CSF examination can 
be normal but usually reveals mild increases in proteins 
and a lymphocytic pleocytosis consistent with inflamma-
tory changes (Bataller et al., 2001; Scarff et al., 2011). The 
management of pediatric OMAS is directed at the etiology 
and involves resection of the neuroblastoma, if present, 
and immunotherapy, including corticosteroids, adreno-
corticotropic hormone, IVIg, plasmapheresis, rituximab, 
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ofatumumab, or cyclophosphamide (Armstrong et  al., 
2005; Wilken et al., 2008; De Grandis et al., 2009; Pran-
zatelli et al., 2010, 2012). Despite positive initial response 
to immunomodulating therapy, multiple relapses are 
frequent (Mitchell et  al., 2005; Brunklaus et  al., 2011). 
Chronicity with lasting neurologic impairment (motor, 
speech, learning, and behavior problems) is primarily 
determined by severe initial symptoms and the very young 
age at disease onset (Brunklaus et al., 2011). In adults the 
prognosis is more favorable in OMAS of idiopathic origin. 
Corticosteroids or IVIg can accelerate recovery; however, 
residual gait ataxia tends to persist in older patients. By 
contrast, paraneoplastic form has a more severe clinical 
course and may be a life-threatening condition, particu-
larly if underlying tumor is not diagnosed and treated. 
Only when malignancy is controlled can patient benefit 
from immunomodulatory treatment (Bataller et al., 2001).

Jaw dystonia and laryngospasm
Paraneoplastic neurologic dysfunction associated with 
anti-Ri antibody is multifocal but mainly affects the 
brainstem, cerebellum, and spinal cord. Jaw dystonia 
and laryngospasm are common accompaniments of Ri 
autoimmunity and can be reason of severe morbidity 
and mortality if unrecognized. Recently, Pittock and col-
leagues described nine patients who experienced intense 
jaw spasms and laryngospasm. Jaw dystonia interfered 
with mouth opening leading to nutritional complications. 
Laryngospasm was episodic, recurrent, and associated 
with respiratory distress. These patients also presented 
other symptoms suggestive of brainstem involvement. The 
most frequent associated tumor was breast cancer. Immu-
nosuppressants, cytothoxic therapies, and botulinum 
toxicum were effective in some cases (Pittock et al., 2010) 
(see Table 2).

Extrapyramidal symptoms  
in paraneoplastic encephalitis 

Anti-N-methyl-D-aspartate receptor 
encephalitis

Prominent features of anti-NMDAR encephalitis include 
psychiatric symptoms and signs like anxiety, insomnia, 
fear, delusions, hyper-religiosity, mania, and paranoia. 
Memory deficits, seizures, and language disintegration 

are also frequent. Usually the initial phase of illness pro-
gresses into a state of responsiveness with catatonic symp-
toms, abnormal movement, dysautonomia, and breathing 
difficulties (hypoventilation) (Dalmau et  al., 2011). The 
most characteristic movements are oro-lingual-facial dys-
kinesias, but other types like ballismus, limb and trunk 
choreoathetosis with oculogyric deviation, opisthoto-
nus, and dystonic limb posturing may occur. Moreover, 
parkinsonian syndrome, rigidity, and myoclonus may be 
present (Kleinig et al., 2008; Irani et al., 2010a,b; Dalmau 
et al., 2011). The coexistence of the dyskinetic movement 
with motor seizures can cause under-recognition of the 
seizures or an unnecessary escalation of antiepiletics for 
nonepileptic movements (Bayreuther et al., 2009).

Anti-NMDAR encephalitis is associated with ovarian 
teratoma and exceptionally with other neoplasms. 
However, men, children, and patients without tumor also 
can be affected (Dalmau et al., 2008; Irani et al., 2010a,b). 
Brain MRI can be normal or show T2/FLAIR hyperinten-
sities of the hippocampus, cerebellum, cerebral cortex, 
subcortical regions, basal ganglia, or brainstem. CSF 
examination usually reveals inflammatory changes – lym-
phocytic pleocytosis and increased protein concentra-
tion (Dalmau et al., 2007). Recently, a novel EEG pattern 
named ‘extreme delta brush’ was identified in patients 
with anti-NMDAR encephalitis. The presence of this 
finding is associated with prolonged hospitalization but 
does not predict a worse outcome (de Graaff et al., 2012). 
Reversibility of this disorder is largely accepted. Iizuka 
et  al. confirmed that brain atrophy that occurs in some 
patients is potentially reversible (Iizuka et  al., 2010). It 
has been reported that about 75% of patients with NMDAR 
encephalitis have a favorable outcome with tumor resec-
tion and immunotherapy, i.e. corticosteroids, intravenous 
immunoglobulins, or plasma exchange. In some cases 
(delayed diagnosis or status without cancer) second line 
treatment (rituximab, cyclophosphamide, or both) is 
advised (Dalmau et al., 2011).

Anti-Ma2-associated encephalitis

Paraneoplastic anti-Ma2-associated encephalitis usually 
presents as limbic, diencephalic, and brainstem dysfunc-
tion (Rosenfeld et al., 2001; Dalmau et al., 2004). Short-
term memory loss, seizures, confusion, hallucinations, 
mood disorder, or personality change are characteris-
tic to this condition. Clinical symptoms of diencephalic 
encephalitis include excessive daytime sleepiness, nar-
colepsy-cataplexy, decrease of CSF hypocretin, hyper-
thermia, hypothalamic-pituitary endocrine dysfunction, 
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gain of weight, or sexual dysfunction. Criteria for brain-
stem encephalitis include cranial neuropathy, nuclear 
or supranuclear ophthalmoparesis, parkinsonism, dys-
arthria, or dysphagia (Dalmau et  al., 2004). Clinical 
presentation of paraneoplastic parkinsonism consists of 
hypokinesis, masked face, hypophonia, rigidity, micro-
graphia, and tremor (Dalmau et  al., 2004; Matsumoto 
et  al., 2007; Hoffmann et al., 2008). Severe hypokinetic 
syndrome with a tendency to eye closure and dramatic 
reduction of verbal output may also occur (Dalmau et al., 
2004). Interestingly, only a subset of patients with anti-
bodies limited to Ma2 develop parkinsonian-hypokinetic 
features (Dalmau et  al., 2004). T2/FLAIR-weighted brain 
MRI scans often show hyperintensity of the medial tempo-
ral lobes, hypothalamus, thalamus, and upper brainstem, 
sometimes with dye enhancement (Dalmau et al., 2004). 
CSF examination may reveal increased protein concen-
tration and IgG index elevation (Matsumoto et al., 2007). 
Patients under 50 years are all men with germ-cell tumors. 
The group of patients older than 50 years includes both 
sexes and is associated mostly with non-small cell lung 
cancer (Mathew et  al., 2007). The management of anti-
Ma2 encephalitis involves tumor therapy if applicable 
and immunotherapy. Association between immunosup-
pression and clinical improvement has not been found; 

however, it can be effective in some patients. About 30% 
of patients have neurological improvement, and about a 
half of them present clinical deterioration (Dalmau et al., 
2004). What is noteworthy is that neurological symptoms 
caused only by Ma2 antibodies may improve or resolve 
after proper treatment. No neurological improvement and 
more deaths are observed in patients with Ma1 and Ma3 
antibodies. The exact mechanism of this phenomenon is 
unclear (Rosenfeld et al., 2001).

Paraneoplastic limbic encephalitis

Characteristic features of paraneoplastic limbic encepha-
litis were mentioned above. Noteworthy is the fact that 
chorea and myoclonus have also been reported (Kinirons 
et al., 2003; Morales La Madrid et al., 2012). The disorder 
can be associated with oncloneural antibodies (anti-Hu, 
anti-Ma2/Ta, anti-CV2/CRMP, and anti-amphiphysin) and 
antibodies against surface antigens (anti-NMDAR, anti-
VGKC, anti-Ach, anti-DNER, anti-AMPAr, and anti-GABA 
Br) (Lai et al., 2009; Gozzard and Maddison, 2010; Boronat 
et al., 2011). Small cell lung cancer and testicular germ-cell 
tumors are the most frequent neoplasm, but other malig-
nancy like breast cancer, Hodgkin’s lymphoma, teratoma, 

Table 3: Extrapyramidal symptoms in paraneoplastic encephalitis.

Extrapyramidal symptoms   Encephalitis   Antibody   Tumor

Oro-lingual-facial dyskinesias, 
ballismus, limb and trunk 
choreoathetosis with oculogyric 
deviation, opisthotonus, dystonic 
limb posturing, parkinsonian 
syndrome, rigidity, myoclonus 
(Kleinig et al., 2008; Irani et al., 
2010a,b; Dalmau et al., 2011)

  Anti-NMDAR 
encephalitis

  Anti-NMDAR antibodies (Dalmau et al., 
2007)

  Ovarian teratoma 
(Dalmau et al., 2007)

Parkinsonism (hypokinesis, 
masked face, hypophonia, rigidity, 
micrographia, tremor) hypokinetic 
syndrome with a tendency to eye 
closure and dramatic reduction 
of verbal output (Dalmau et al., 
2004; Matsumoto et al., 2007; 
Hoffmann et al., 2008)

  Anti-MA2-associated 
encephalitis

  Anti-Ma2 antibodies (Dalmau et al., 
2004)

  Germ-cell tumors, 
NSCLC (Mathew et al., 
2007)

Chorea and myoclonus (Kinirons 
et al., 2003; Morales La Madrid 
et al., 2012)

  Paraneoplastic limbic 
encephalitis

  Onconeural antibodies (anti-Hu, 
anti-Ma2/Ta, anti-CV2/CRMP, anti-
amphiphysin)
Antibodies against surface antigens 
(anti-NMDAR, anti-VGKC, anti-Ach, 
anti-DNER, anti-AMPAr, anti-GABA 
Br) (Lai et al., 2009; Gozzard and 
Maddison, 2010; Boronat et al., 2011)

  SCLC, testicular germ-
cell tumors, breast 
cancer, Hodgkin’s 
lymphoma, teratoma 
thymoma (Gultekin 
et al., 2000)

NSCLC, Non-small cell lung cancer.
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or thymoma also can be present. Brain MRI usually 
reveals unilateral or bilateral temporal lobe abnormalities 
on T2-weighted images or atrophy on T1-weighted scans. 
CSF analysis may show increased protein level, oligo-
clonal bands, and pleocytosis with predominant lympho-
cytes (Gultekin et al., 2000). Response to immunotherapy 
seems to depend on the type of antibodies (Bataller et al., 
2007). Patients with antibodies against cell surface anti-
gens usually present more favorable neurological outcome 
than those with intracellular ones (Bataller et al., 2007). 
However, cases of lack of neurological improvement after 
immunomodulatory treatment in patients with antibodies 
against cell surface antigens have been described (Graus 
et al., 2008) (see Table 3).

Conclusions
PMD are rare, autoimmune-mediated, nonmetastatic 
complications of tumor. Rapid clinical course, inflamma-
tory changes in the CSF, and the presence of serum or CSF 
onconeuronal antibodies should suggest the diagnosis of 
PNS/PMD. If PNS/PMD is suspected, prompt screening for 
tumor is needed. Early diagnosis and proper treatment 
sometimes leads to neurological improvement and may 
improve cancer prognosis.
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