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Introductions(I) 

 Paraneoplastic Movement Disorders 

 Rare autoimmune nonmetastatic Cx of 
Cancer 

 <1% of all cancer Pt. 

 CNS PND are often associated with high 
levels of Abs to neural Ag in serum & CSF 
 Abs can be predictive of underlying cancer 

 Abs strongly support the site of likely cancer 

 Abs often are not specific for the underlying 
neurologic syndrome 



Introductions(II) 

 CNS paraneoplastic syndromes(PNS) associated with 
antineural Abs are directed against intracellular target and 
probably not pathogenic. 

 

 Tumor Ag released by apoptotic tumor cells may present 
themselves to T lymphocytes that drain peripheral lymph 
nodes and this may start a complex immune response 
which in turn attack neurons expressing similar Ag within 
CNS(Roberts WK et al, 2004) 

 A few exceptions(+) 



Diagnostic Evidence of PNS 

 신경 징후가 70%에서 암 진단에 앞서 발현 

 Classical /Nonclassical presentations 

 Classical syndromes 
 Encephalomyelitis 

 Limbic encephalitis 

 Subacute cerebellar degeneration 

 Opsoclonus-Myoclonus 

 Subacute sensory neuropathy 

 Chronic GI pseudo-obstruction 

 Lambert-Eaton myasthenic syndrome 

 Dermatomyocytosis 



Diagnostic Evidence of PNS 

 암이 발견되면 모두 paraneoplastic 으로 진단 가능 

 암이 발견되지 않으면 “well characterized Abs”가 진단적 가
치 있음 

 

 Screening for tumor 

 Chest & abdominal CT 

 Pelvic ultrasound 

 Mammogram 

 PET scan(screening이 음성일 경우) 



Paraneoplastic  
Cerebellar degeneration 

 Most frequent CNS PNS 

 Subacute cbll ataxia 

 Progressive over weeks to months 

 Eventually stabilizing within 6 months 

 Asymmetric: 40% 

 동반증상:  
 Dysarthria  

 U/E incoordination  

 Nystagmus(esp, down beat) 

 Loss of smooth pursuit or opsoclonus 



PCD( 4 patterns) 

Pattern 1. 

 Cbll ataxia with diffuse encephalomyelitis 
– Seizure, mood, personality change, memory 

problems, nystagmus, chorea 

– Coexistence of limbic encephalitis 

– Sensory neuropathy 

– Anti-Hu(ANNA-1) 

– Underlying lung cancer 



PCD( 4 patterns) 

Pattern 2. 

 Pure cbll syndrome in women 
 Commonly with anti-Yo(PCA-1) 

 Underlying breast or gynecological cancer 

 90% wheelchair bound 

 



PCD( 4 patterns) 

 Pattern 3. 

 Pure cbll syndrome in males 
 M:F(3:1) 

 Hodgkin lymphoma 

 30%에서만 암 진단에 앞서 소뇌증상 나타남 

 Anti-Tr in CSF 

 Rare cases: mGluR1-Abs 



PCD( 4 patterns) 

 Pattern 4. 

 Cbll syndrome accompanied by LE 
myasthenic syndrome 
 Or Voltage gated calcium channel Abs without 

clinical LEMS 

 Small cell lung cancer 

 



PCD(Pathogenesis) 

 Diffuse loss of cbll Purkinje cells  

 Reactive proliferation of surrounding astroglial 
cells  

 Perivascular lymphocytic cuffing 

 

 Many different Abs 
 Anti-Yo(38%), anti-Hu(36%), anti-Tr(14%), anti-

Ri(12%), anti-mGluR1(4%) 

 Lung cancer & cbll ataxia:P/Q type voltage-gated 
calcium channel Abs(41%) 



PCD(Diagnosis) 

 D/D of adult onset subacute cbll ataxia 
 CJD 

 Infections 

 Alcohol related 

 Wernicke Korsakoff’s 

 Vitamin 12 or folate deficiencies 

 Hypothyrodism or Hashimotos thyroiditis 

 MSA in slow progression cases 

 MRI: 초기 정상, 후기 위축 소견 

 CSF studies: protein증가, oligoclonal band(1/3) 

 Paraneoplastic Abs 

 



PCD(Tx & Prognosis) 

 Overcall Prognosis depends on Abs & cancer type 

 Improve(14%),  

 remain stable(32%)  

 deteriorate(54%) 

 

 Median survival in anti-Hu related cbll ataxia and 
small cell lung cancer: 7 months 

 

 Median survival in Anti-Ri related cbll ataxia: 69 
months 



Opsoclonus Myoclonus Syndrome 

 A rare syndrome 

 

 Chaotic eye movements that consist of 
involuntary arrhythmic, high amplitude 
conjugate saccades in all directions and 
myoclonus 

 

 Myoclonus: limbs, face, larynx or respiratory 
muscles 

 

 Comes on subacutely and progress quickly 

 

 



 



OMS(Causes) 

 원인은 발생 연령에 따라 다른 양상 

 

 어린이 OMS 
 6M~3Y 여아에서 흔히 발생 

 감염 징후가 전조 증으로 발생되지 않으면 paraneoplastic일 가능성 높다. 

 Neuroblastoma 50%> 

 자동적으로 회복되나 재발이 흔함. 

 75-80%에서 장기적 신경, 인지, 행동 장애 후유증 남김. 

 

 성인 OMS 
 대부분 OMS가 암 진단에 앞서 나타남. 

 평균 연령: paraneoplasitc(66 yrs), idiopathic(40 yrs) 

 Paraneoplastic에서 대부분 encephalopathy(+): severe and fatal 

 대부분 CSF, MRI: normal/드물게 nonspecific changes in brainstem and 
cbll  

 



OMS(Pathogenesis) 

 No pathologic changes in brainstem or cbll in half of 
paraneoplastic OMS 

 Cbll atrophy 

 Perivascular lymphocytic cuffing 

 Opsoclonus may be due to Omnipause neuron problems 

 IgM, IgG Abs binding to cytoplasm of Purkinje cells 

 Prominent peritumoral lymphoid infiltrates 

 Support a T cell dependent response to tumor Ag and 
subsequent B cell activation 

 No specific autoAg has been identified 

 



OMS(Diagnosis) 

 D/D 
 Viral encephalitis 

 Midbrain or thalamic hemorrhage 

 Connective tissue disorders 

 Inflammatory disorders 

 Poststreptococcal disorders 

 Toxic or metabolic encephalopathies 

 Lithium, TCA, cyclosporine, thallium 

 Diabetic hyperosmolar coma 



OMS(Diagnosis) 

 A search for neural crest tumor is necessary in 
all children 

 

 Imaging studies for tumor detection 

 

 Paraneoplastic Abs: esp, anti-Ri(ANNA-2) 
 OMS는 일종의 more diffuse paraneoplastic 

encephalomyelitis이기 때문에, 50세 넘어서 인지 및 행
동장애를 보이는 경우에 특히 진단에 도움됨 

 Anti-Ri는 폐, 유방, 자궁경부, 방광암과 연관됨. 

 



OMS(Tx & Px) 

 일개월내 wheelchair bound(30%) 

 

 Opsoclonus:저절로 호전되거나 relapsing-remitting course 

 

 소년기에 있어 신경, 인지, 행동장애 후유증(70-80%) 

 

 성인에 있어서 간혹 면역치료에 반응을 보임 



Isolated Myoclonus 

 Amphiphysin associated myoclonus 

 6% of Pts. with amphiphysin Abs 

 Lung(64%), breat(32%), melanoma(4%) 

 

 Paraneoplastic propriospinal myoclonus 

 Associated with papillary thyroid carcinoma 

 



Paraneoplastic 
Basal ganglia Disorders 

 Rare 

 Hyperkinetic forms/Hyperkinetic forms 

 Chorea, hemiballismus, dyskinesias, dystonia 

 Subacute, severe, rapidly progressive, often drug 
resistance 

 CRMP-5/CV2 Abs와 연관된 경우에 chorea가 가장 현저한 증
상(69%) 

 All PBGD are associated with autoAb linked with 
encephalomyelitis 

 Also associated with psychiatric or behavioral disorders, 
limbic encephalitis or optic neuritis 

 



Paraneoplastic 
Basal ganglia Disorders 

 Pathology 
 Perivascular inflammation and microglia activation 

 

 Diagnosis 
 MRI: normal or minor BG abnormalities 

 MC associated Abs is CRMP-5/CV2 

 CRMP-5/CV2 Abs(+)시 내재된 종양 
: lung(81%), renal Ca, thymoma, lymphoma 

 CRMP-5/CV2 Abs(+)시 multifocal neurological signs 

   : Chorea(11%), peripheral neuropathy(47%), Autonomic 
neuropathy(31%), cbll ataxia(26%), subacute 
dementia(25%), NM junction problems(12%), cranial 
neuropathy(17%) 



Paraneoplastic 
Basal ganglia Disorders 

 Treatment 
 Chorea, dystonia or dyskinesia: often resistant to 

usual Tx 

 Methylprednisolone, ivIG, plasmapheresis is probably 
justified 

 



 



Atypical Parkinsonian Disorders 

 Clinical presentations 
 Occur with any CNS paraneoplastic encephalomyelitis 

 Very rare 

 Brainstem involvement:53% 

 Vertical gaze paresis:common(60%) 

 Complete external ophthalmoplegia 

 Catatonia, hypokinesia, severe rigidity, or waxy 
flexibility(Matsumoto L, et al, 2007) 

 Viral-like prodromes: HA, fever, anxiety 

 followed by autonomic instability, hypoventilation, 
hyperthermia, muscle rigidity, facial grimacing, abdominal 
contractions, intermittent dystonia  



Atypical Parkinsonian Disorders 

 Clinical presentations 

 
 B cell lymphoma(Tan JH et al. 2005) 

 Subacute PSP, rapidly progressive course, fever, 
peripheral neuropathy, abnormal CSF 

 

 Lung carcinoma associated with Parkinsonism or 
MSA(Golbe LI et al. 1989) 



Atypical Parkinsonian Disorders 

 Pathogenesis 
 Hypokinetic forms of BG problems 

 Similar to other encephalomyelitic presentations 

 May be associated with degeneration of BG 

 

 Diagnosis 
 D/D 

 Direct effects of cancer 

 Hydrocephalus 

 Infection 

 Vascular related parkinsonism/PSP 

 

 



Atypical Parkinsonian Disorders 

 Diagnosis 
 Triad: altered mental status, rigidity, dysautonomia 

 

 MRI: nonspecific BG changes 

 

 Subacute presentation, rapidly progressive course 
over weeks/months, inflammatory CSF(86%) 

 

 Anti-Ma2 associated encephalitis 

 Testicular tumor in young males 

 



Atypical Parkinsonian Disorders 

 Treatment 
 30% of Pts with Ma2 associated encephalitis respond 

to Tx of tumor, or immunotherapy 



Stiff Person Syndrome 

 Axial muscular rigidity, intermittent painful spasms 

 3 forms 

 Autoimmune, paraneoplastic, idiopathic 

 Variants 

 Stiff limb syndrome 

 Jerking stiff person syndrome 

 Progressive encephalitis with rigidity and 
myoclonus(PERM) 

 자가면역을 의미하는 GAD(+)SPS도 renal CA에서 관찰됨. 

 Paraneoplastic은 약 5% 정도 

 Paraneoplasitic SPS는 주로 amphiphysin Abs와 연관됨 



SPS(Pathogenesis) 

 Reduction in central inhibition of motor activity 

 

 Perivascualr inflammation and loss of neurons in 
vestibular nuclei and spinal cord 

 

 Anti-GAD IgG induce continuous muscle activity 

 

 Abs to amphiphysin: direct pathogenic role(추정) 



SPS(Diagnosis) 

 EMG:  

 Continuous action potentials like voluntary activity, most 
prominent in axial muscles 

 Many bursts of activity of 50-60 ms duration at 5-6 Hz, 
interrupted by spasms 

 

 CSF: Oligoclonal bands(80%) 

 

 MRI: usually normal 

 

 Amphiphysin Abs 

 Help select likely paraneoplastic, but not specific 

 발견될 경우 SPS일 가능성:여성(39%), 남성(12%) 

 Breast cancer, lung, renal cancer, thymoma 



SPS(Treatment) 

 Benzodiazepine 

 GABAergic inhibition(Baclofen,  tizanidine, clonidine)  

 Steroids 

 Iv IgG 

 Plasmapheresis 

 Rituximab 

 Underlying cancer treatment 



 



Paraneoplastic  
peripheral nerve hyperexcitability 
 Neuromyotonia, cramp-fasciculation syndrome, or Morvan’s 

syndrome 
 Morvan’s synd.(Hallucinations, confusion, insomnias, 

neuromyotonia) 
 

 Inherited    
 Aquired 

 autoimmune, chronic infalmmatory, drug induced, 
paraneoplastic 
 

 Neuromyotonia 
 Myokymia, cramps with sfiffness, carpopedal spasm, 

pseudomyotonia(impaired relaxation after contraction) 
 Stiffness in distal muscles worsened by exercise, weight loss, 

kyphosis, dysarthria, dysphagia 
 Autonomic disturbance, sensory features 



Paraneoplastic PNH 
(Pathogenesis) 

 Associated with voltage gated potassium channel 
Abs(VGKC)(40%) 

 

 VGKC Abs(+)의 25%에서 underlying tumor(+) 

 Thymoma, lung, renal cancer, lymphoma, plasmacytoma 

 

 Abs reduce potassium efflux from muscles and lowers the 
resting membrane potential giving rise to neuromyotonic 
discharges(Hart IK, et al, 1997). 



Paraneoplastic PNH 
(Diagnosis) 

 EMG: 

 Continuous MUAP firing, fasciculations, doublets, 
multiplelets, myokymic discharges 

 

 VGKC Abs 

 Not specific for paraneoplasitc etiology(자가면역에 의한 
경우의 1/3에서도 양성으로 나타남) 

 

 CSF studies: oligoclonal bands 

 

 CT/MRI chest/abdomen scanning 

 Thymoma, lung, kidney, lymphoma, plasmacytoma 



Paraneoplastic PNH 
(Treatment) 

 DPH, carbamazepine, gabapentin, dantrolene sodium 

 

 Tx of underlying tumor 

 

 Immunotherapy 



Taking home message 

 PCD1: anti-Hu(ANNA-1) 

 PCD2: anti-Yo(PCA-1) 

 PCD3: anti-Tr 

 PCD4/LE Myasthemic syndrome: VGCCA 

 OMS: anti-Ri(ANNA-2) 

 Chorea: CV2/CRMP-5 

 Parkinsonism, PSP: Anti-Ma2 

 SPS, Myoclonus:Amphiphysin 

 Neuromyotonia:VGKCA 

 Sensory Neuropathy: CV2/CRMP-5, Amphiphysin,     

                                   ZIC4, ANNA-3 



 


