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	110
	Cascone F, 2025
	Switzerland
	47, F
	Dizziness, oscillopsia, instability, imbalance, blurred vision, photophobia, ocular flutter 6 mo before
	None
	Serum: 1:126
	Normal
	NA
	Invasive multifocal “no special type” grade 2 carcinoma of breast, ER (+), PR (+), HER (-), lymph node metastasis
	6
	Mastectomy (R) axillary dissection (R), hormonotherapy (exemestane/decapeptyl)
	IV-steroids, Oral-Pred, PE, IVIG, AZA, CYC
	24
	Relapses and worsening, still had clinical symptoms

	211
	Hanağası H, 2025
	Türkiye
	50, F
	Tinnitus, cervical contraction, speech and gait disturbances, laryngospasm, dystonia, dysphagia, memory loss, disorientation, dysarthria, paralysis and spasticity, cognitive deterioration, urinary incontinence
	Normal
	CSF: pos,
Serum: pos
	Normal
	Normal
	Undifferentiated nasopharyngeal carcinoma
	12
	Radiotherapy (44 Gy)
	IV-steroid, IVIG
	6 
	Partially improvement of cervical dystonia; but succumbed to aspiration pneumonia after 6 mo

	312
	Shioda M, 2024
	Japan
	79, M
	Dizziness, diplopia, involuntary hyperkinetic movements, unsteady gait, dyspnea, gaze palsy, choreiform movement, dysarthria, truncal ataxia
	Lymphocyte: 24/µl;
protein: 0.536 g/L; IgG index: 0.81
	Serum: pos
	Axial fluid-attenuated inversion recovery images showing hyperintense signals in the dorsal midbrain, pons and medulla 
	None
	Small cell lung carcinoma
with metastatic mediastinal lymph node
	Concurrent
	None
	IVIG, IV-MTP
	NA
	Transferred to another facility

	413
	Freydl E, 2024
	Austria
	77, F
	Double vision, vertigo, unsteady gait, cranial nerve VI palsy, jaw dystonia
	WBC: 13/µl; protein: 0.54 g/L; OCBs: pos
	CSF: 1:10,000,
Serum: 1:10,000
	Bitemporal hyperintense signals
	A higher tracer uptake in the breast (R), subclavicular, and retroclavicular lymph nodes
	Breast cancer with surgery and radiation 11 years before; angiosarcoma of breast with resection 6 mo before;
Ductal carcinoma of breast

	3
	Quadrantectomy of breast (R), 
hormonotherapy (anastrozole), 

	IV-MTP, IVIG, steroids
	NA 
	Initially significant improvement on neurological symptoms, but succumbed to tumor progression with metastases in multiple organs

	514
	Liu Y, 2023
	China
	40, F
	Pseudobulbar paralysis, diplopia, unsteady gait, hearing loss, nystagmus, limited eye abduction, muscle weakness
	Normal
	Serum: pos,
CSF: pos
	Patchy pontine T2 hyperintensity 
	Enlarged hypermetabolic lymph nodes in the supraclavicular fossa (L)
	Infiltrating carcinoma of breast, pan-cytokeratin (+), cytokeratin (+), transcription factor GATA-3 (+), ER (+), PR (+)
	24
	Mastectomy (L) with axillary lymph node dissection, hormonotherapy
	GC, IVIG, PE
	NA
	No improvement

	615
	Tisavipat N, 2023
	USA
	61, F
	Diplopia, trismus, jaw spasm, headache, ageusia, ataxia, dyskinesia, laryngospasm
	Protein: 0.70 g/L; OCBs: pos
	Serum: 1:7,680,
CSF: 1:128
	[bookmark: OLE_LINK41]T2-hyperintense lesions in the dorsal pons and medulla
	NA
	Invasive ductal carcinoma of breast, ER (+), PR (+), HER (-)

	1.5
	Mastectomy (R) and axillary lymph node dissection; chemotherapy (docetaxel/CYC); radiotherapy
	IV-MTP, oral-Pred, IVIG, CYC, PE
	NA 
	No obvious improvement, still had persist ophthalmoplegia, ataxia, and jaw-opening dystonia

	716
	Villagrán-García M, 2023
	France
	50, M
	Insomnia, unsteadiness, opsoclonus, myoclonus, dysphagia
	Cells: 6/µl; protein: 0.71 g/L; OCBs: pos
	Serum: pos
	Normal
	NA
	Neuroendocrine undifferentiated carcinoma of the bladder Advanced Adenopathy
	-14
	Surgery, chemotherapy, radiotherapy
	IVIG, steroids
	9
	Death due to systemic declination

	817
	Kim HJ, 2023
	Korea
	47, F
	Nausea, nystagmus, ataxia
	NA
	Serum: pos
	Normal
	NA
	Uterine cervix cancer with peritoneal metastasis 
	NA
	None
	IVIG, corticosteroid
	NA
	No improvement

	918
	Stewart KE, 2022
	UK
	50, M
	Irregular breathing, ocular motility disorders, diplopia, speech disorder, myoclonus, truncal ataxia, opsoclonus, respiratory failure
	WBC: 52/µl;
protein: 0.51 g/L; Glu: 5.7mol/L; OCBs: neg

	Serum: pos
	Abnormal signals involving the brainstem, with particular involvement of the posterior medulla (L) and extension into the adjacent cerebellar peduncle (L)
	A metabolically active mass in the nasopharynx (R) and activity in a retropharyngeal node (R)
	Nasopharyngeal carcinoma (T2 N1 M0)
	Concurrent
	Chemotherapy (cisplatin/fluorouracil), radiotherapy (70 Gy)
	IV-MTP, IVIG, oral-MTP
	NA
	Initially clinical improvement, but had multiple pulmonary metastasis and subsequently died

	1019
	Tazi R, 2022
	Morocco
	60, F
	Dizziness and vomiting 4 mo before, dysphagia, diplopia, cranial nerve palsy, cerebellar syndrome, cervical dystonia, muscle contracture
	WBC: < 5/µl

	Serum: pos
	Normal
	A hypermetabolic axillary (R) adenopathy with two non-hypermetabolic mammary nodules 
	Invasive carcinoma of breast with axillary lymph node metastasis, ER (+), PR (+), HER (-)
	7
	Hormonotherapy
	IV-MTP
	NA 
	Initially clinical improvement, but succumbed to septic shock

	1120
	Alkabie S, 2022
	Canada
	40, F
	Gait disturbance, limb weakness, stiffness, jaw dystonia, diplopia, blurry vision, limb spasticity
	WBC: 4/µl; protein: 0.487 g/L; IgG index: 1.94; OCBs: pos; Glu: 4.2 mmol/L
	Serum: > 1:7,680,
CSF: pos
	T2-weighted signal in the dorsal pons and medulla and upper cervical cord predominantly involving central gray matter

	An enlarged axillary lymph node (L) with significantly increased FDG uptake (maximum SUV 6.0) suspicious for malignancy
	Invasive breast adenocarcinoma, high grade, ER (+), PR (+), HER2 (+)

	6
	Modified radical mastectomy (L)

	IV-MTP, IVIG, oral-Pred 
	NA
	Limited neurological improvement

	1221
	Kostoglou A, 2021
	UK
	43, F
	Urinary retention, limb weakness, auditory hallucination, seizure, internuclear ophthalmoplegia,
respiratory fatigue
	NA
	Serum: pos
	Subtle nonspecific white matter signal change within the centrum semiovale

	Normal 
	Invasive ductal carcinoma of breast (T1b N2 M0), ER (+), PR (-), HER (-)
	Concurrent
	Mastectomy (R) and axillary lymph node clearance; hormonotherapy (tamoxifen); radiotherapy; chemotherapy (epirubicin/CYC/paclitaxel)
	PE, steroids
	NA 
	Initially recurrent relapses; subsequently remained on remission after bilateral salpingo-oophorectomy at 4 mo; no tumor recurrence

	1322
	Tomar LR, 2021
	India
	52, F
	Limb weakness, urinary, constipation, limb spasm
	Lymphocyte: 7/µl; protein: 0.891 g/L;
Glu: 3.3 mmol/L
	Serum: pos
	A T2 weighted hyperintensity extending from D-9 level till the conus medullaris
	An avid lesion in the breast (R), mild thickening of the overlying skin, and nonavid axillary lymph nodes (R)
	Invasive ductal carcinoma (TNM: P2 N1 Mx), ER (+), PR (+), HER (-)
	Concurrent
	Modified radical mastectomy, hormonotherapy (letrozole)

	IV-MTP, PE, IVIG, RTX
	4 
	No improvement; but succumbed to urosepsis

	1423
	Di Schino C, 2020
	Italy
	69, F
	Anterior flexion of trunk, limb tremor, gait disturbance, bradykinesia and rigidity, dysarthria, myoclonus, ophthalmoplegia
	Cells: 37/µl;
protein: 0.68 g/L
	Serum: pos

	Normal
	NA
	Breast cancer (T2N1M0), infiltrating, poorly differentiated, HER (-)
	6
	Tumor resection and lymph node dissection, chemotherapy (CYC/epirubicincy/paclitaxel), hormonotherapy (aromatase)
	Steroids, IVIG

	12 
	Mild improvement, with no evidence of tumor recurrence

	1524
	Takkar A, 2020
	India
	45, F
	Progressive gait disturbances, difficulty in opening mouth, chewing and swallowing, nasal regurgitation, intermittent choking, speech impairment, urinary disturbances, complete external ophthalmoplegia, dystonia, rest tremor, limb spasticity 
	Normal
	CSF: pos,
Serum: pos
	Normal
	Avid uptake in axillary lymph node
	Breast carcinoma (T2N3M1) with axillary lymph node metastasis

	6
	Modified radical mastectomy (R), chemotherapy(trastuzomab/carboplatin/paclitaxel)
	IVIG
	6
	Initial relief, but succumbed within 6 mo

	1625
	Carvalho Neto EG, 2020
	Brazil
	73, F
	Asthenia, lethargy, bilateral ptosis, ophthalmospasms, tetraparesis, respiratory distress

	WBC: 6/µl
	CSF: pos
	Axial fluid-attenuated inversion recovery and T2 weighted images showing areas of signal hyperintensity involving formations of the pontine tegmentum in the bulbar region periaqueductal gray region, and mesial temporal lobes, including the hippocampus and the subcortical region of the superior frontal gyrus extending to the paracentral lobe 
	NA
	Breast cancer
	NA
	NA
	IVIG
	NA
	Succumbed to systemic worsening

	1726
	Sena G, 2020
	Italy
	72, F
	Blurred vision, diplopia, gait and truncal disturbance 3 mo before, gaze paresis, nystagmus
	WBC: 30/µl;
IgG: 50 mg/L;
OCBs: pos
	Serum: pos
	Multiple hypointense lacunar lesions in the brainstem and near the lenticular nuclei, and diffuse alterations of the periventricular white matter
	NA
	Infiltrating ductal carcinoma of breast (T1c N1 MO, Stage IIA), ER (+), PR (+), HER (-)

	3
	Chemotherapy (Doxorubicin/CYC/docetaxel/);
Hormonotherapy (tamoxifen);
Radiotherapy (40 Gy)
	None
	6 
	Partially clinical improvement of ataxia and diplopia; but still some motor deterioration remained; negative anti-Ri antibodies; no evidence of tumor recurrence

	1827
	Testud B, 2020
	France
	64, F
	Diplopia, cranial nerve palsy with ptosis, ophthalmoplegia, facial palsy, dystonia, dyspnea, photo-phonophobia, teraparesis, ataxia 
	Lymphocytic pleocytosis

	CSF: pos,
Serum: pos
	T2 and FLAIR hyperintensities within globus pallidus, the posterior limb of the internal capsules and posterior brainstem 
	NA
	Invasive breast carcinoma of breast, HER (-)
	Concurrent
	Mastectomy, hormonotherapy

	Steroids
	4 
	Mild improvement, but worsen to tetraplegia and polypnea and died

	1928
	Gill A, 2019
	USA
	71, F
	Diplopia, gait ataxia, urinary incontinence, tremors, nystagmus, lower-extremity paresthesia

	Lymphocyte: 10/µl;
protein: 0.40 g/L;
OCBs: NA
	CSF: 1:5
	Normal
	NA
	Stage IIA non-small cell lung cancer 
	NA
	Lung resection, adjuvant radiotherapy; chemotherapy (pemetrexed/carboplatin/pembrolizumab)
	Dex, IV steroids, RTX, oral-Pred
	12 
	Diplopia, gait ataxia, tremors, urinary incontinence resolved, but diplopia relapsed when Dex and steroids tapered, PET showed no evidence of persistent or recurrent tumor.

	2029
	Martins L, 2019
	Portugal
	49, F
	Opsoclonus, myoclonus, ataxia, sleep disturbance, behavioral changes, rapid eye movements
	Normal
	CSF: pos
	Normal
	A small solid nodular lesion in the breast (L) and axillary adenopathy (L)
	Invasive ductal carcinoma of breast with metastatic lymph node (pT1cN1aM0-IIA)
	Concurrent
	Breast-conserving surgery, lumpectomy with axillary node (L) dissection and Grisottimammoplasty; chemotherapy, hormonotherapy (tamoxifen)
	Corticosteroids, RTX, IVIG
	6 
	Partially improvement with negative anti-Ri antibodies

	2130
	Olmez OF, 2018
	Turkey
	47, F
	Diplopia, dysphagia, photosensitivity, hyperacusis, ataxia, and nystagmus 
	Normal
	CSF: pos,
Serum: pos
	A high-signal-intensity lesion in the pontine tegmentum
	An increase in FDG accumulation in the upper outer quadrant of the breast (R) uptake value and axillary lymph nodes (R), without any other metastatic findings
	Infiltrating ductal carcinoma of breast with axillary lymph node metastasis (pT1N1M0, stage IIA), ER (+), PR (+), HER (+)
	Concurrent
	Bilateral subcutaneous mastectomy and axillary dissection (R); chemotherapy (doxorubicin/cyclophosphamide/docetaxel/trastuzumab/pertuzumab) 
	IVIG
	NA 
	Partially clinical improvement in dysphagia, diplopia, and ataxia, but still has persisted neurological deficit; no evidence of tumor recurrence

	2231
	[bookmark: _Hlk209626014]de Albóniga-Chindurza A, 2018
	Spain
	46, M
	Gait disorder, stiffness with pain, muscular spasm
	NA
	CSF: pos
Serum: pos
	Normal
	Lymph node relapse 
	Small cell carcinoma of bladder, stage IV (T3b N2 M0) treated with chemotherapy (methotrexate/vinblastine/doxorubicin/cisplatin) and surgery
	-15
	Second-line chemotherapy (cisplatin/etoposide), local radiotherapy


	None
	24
	Complete recovery, but lymph node relapse with recurrent neurological symptoms, succumbed to successive complication

	2332
	Rizvi MT, 2018
	USA
	49, F
	Oscillopsia 2 mo before, opsoclonus, nystagmus
	WBC: 10/µl; protein: 0.30 g/L; Glu: 3.8 mmol/L
	CSF: 1:7,680
	Normal
	NA
	Small cell breast carcinoma 

	2
	Chemotherapy (cisplatin/etoposide)
	IVIG
	NA 
	Significant improvement

	2433
	C. G. O’Leary, 2016
	Ireland
	69, F
	Cognitive impairment 
	None
	Serum: pos
	NA
	FDG avid mediastinal, left hilar and left supraclavicular adenopathy
	Small cell lung cancer (TxN3M0)
	18
	Chemotherapy (platinum/etoposide), radiotherapy (50 Gy)
	None
	NA
	Complete recovery

	2534
	Díaz AD, 2016
	Spain
	66, F
	Gait instability 6 mo befroe, nystagmus, gaze, limb spasticity, muscle weakness
	None
	Serum: pos
	Normal
	NA
	Pancreatic neuroendocrine tumor
	5
	Surgical excision
	None
	6 
	Mild improvement; anti-Ri antibodies returned to normal

	2635
	Goyal MK, 2016
	India
	76, F
	Gait instability, involuntary movements, blurred vision, nystagmus, opsoclonus, gait ataxia
	Normal
	Serum: pos
	Normal
	Breast (R) with increased FDG uptake
	Infiltrating ductal carcinoma grade III of breast, ER (+), PR (-), HER2 (-)
	3
	Mastectomy (R) with axillary dissection, radiotherapy
	IV-MTP
	6
	Clinical improvement on eye movements and ataxia

	2736
	Mitchell AN, 2015
	USA
	75, F
	Vertigo, nausea, vomiting, and gait instability 3 mo before, paranoia, hallucinations, short-term memory loss, nystagmus, ocular gaze, limb and gait ataxia
	NA
	Serum: 1：30,720,
CSF: neg
	Non-enhancing T2-weighted hyperintensity of the white temporal lobe; mild atrophy of the cerebellar vermis

	FDG avid of left lower lobe lung nodule
	Large cell neuroendocrine lung carcinoma with admixed adenocarcinoma (T2aN0M0)

	3
	Lower lobectomy (L) and thoracic lymphadenectomy 

	IVIG, PE
	24
	Complete recovery, with no tumor recurrence

	2837
	Diard-Detoeuf C, 2014
	France
	80, F
	Extremity weakness, limb twitching and cramps
	Protein: 0.55 g/L

	Serum: pos
	NA
	NA
	Mucinous adenocarcinoma of breast
	Concurrent
	Hormonotherapy (tamoxifen);
Mastectomy (L) with a local radiotherapy
	IVIG, oral-Pred
	NA
	Significant improvement 

	2938
	Boch M, 2014
	Germany
	40, F
	Hoarseness, tongue palsy, dysarthria, dysphagia
	WBC: 19/µl; 
Increased protein level
	Serum: 1:2,560
	Normal
	NA
	Neuroendocrine neoplasm of rectum and multiple synchronous liver metastases 10 y before 
	/
	None
	IV-MTP
	3
	Complete recovery

	3039
	Bekircan-Kurt CE, 2013
	Turkey
	55, F
	Gait disturbance, diplopia, and difficulty of jaw opening 2 y before, gaze palsy, dysarthria, ataxia, dysmetria, hyperreflexia, dystonia
	Normal 
	CSF: pos,
Serum: pos
	A hyperintense lesion in pontine tegmentum 
	NA
	Ductal carcinoma of breast
	24
	Modified radical mastectomy;
chemotherapy (Adriamycin/CYC) 

	IVIG
	3
	Mild improvement

	3140
	Kim KJ, 2013
	South Korea
	54, F
	Stiffness of trunk and limb, trismus, gaze, respiratory failure
	NA
	Serum: pos
	Normal
	NA
	Breast cancer
	NA
	None
	None
	NA
	NA

	3241
	Butt SR, 2013
	Australia
	80, M
	Oscillopsia, dysphagia, ataxia, opsoclonus, dysarthria
cranial nerve palsy, absent gag reflex
	WBC: 30/µl; protein: 0.70 g/L; OCBs: neg
	Serum: pos
	T2 hyperintensity within the brainstem, especially the medulla, right dorsal pons and peri-aqueductal grey 
	NA
	Invasive ductal carcinoma of breast with lymphatic metastasis, ER (+), PR (+), HER (-)

	Concurrent
	Hormonotherapy (aromatase inhibitor letrozole), mastectomy

	IV-MTP, IVIG
	1.5 
	Significant improvement with negative anti-Ri antibodies

	3342
	Tay JK, 2012
	UK
	67, F
	Blurred vision 2 w before, memory loss, confusion, behavior change, gaze palsy, gait instability, ptosis, dysphagia, dysarthria, respiratory failure
	WBC: 12-14/µl;
protein: 0.44 g/L; Glu: 3.9 mmol/L;
OCBs: pos

	Serum: pos
	Normal
	NA
	Ductal carcinoma of breast with metastatic lymph node, ER (+), HER (-)
	Concurrent
	Mastectomy (R) with axillary node clearance; hormonotherapy (letrozole)
	IV-MTP, IVIG
	9.5 

	Initially clinical improvement, but relapses and worsening with respiratory failure, chest sepsis, and finally death.
Autopsy: evidence of a highly localized and exclusively infratentorial encephalitic process involving the brainstem and cerebellum 

	3443
	White D, 2010
	UK
	85, M
	Memory disturbance, incontinence of faces and urine, confusion, cognitive disorder, behavior change
	NA
	Serum: pos
	Cortical atrophy
	A very large hilar tumor (L), with extensive mediastinal involvement 
	Small cell lung cancer 

	-2
	chemotherapy (carboplatin/etoposide) and radiotherapy
	None
	3
	Died

	3544
	[bookmark: _Hlk209626279]Ducray F, 2010
	France
	54, F
	Opsoclonus, myoclonus
	NA
	Serum: pos
	NA
	NA
	Breast cancer with metastasis
	NA
	Surgery, hormonotherapy
	IVIG, steroids
	36 
	Initially significant improvement, but succumbed to brain metastasis

	3645
	Tesseki K, 2010
	Japan
	68, F
	Dizziness, diplopia, difficulty in walking, gaze, truncal and gait ataxia

	Lymphocyte: 19/µl; protein: 0.47 g/L; IgG index: 0.68;
OCBs: neg
	Serum: pos
	High signal intensity in the dorsal pons
	Normal
	Invasive ductal cancer of breast
	8
	Partial mastectomy (R) with hormonotherapy (anastozole) and radiotherapy

	IV-MTP, oral-Pred, IVIG
	13
	Significant improvement

	3746
	Stich O, 2009
	Germany
	NA
	Gait and eye movement disorder, jaw opening dystonia
	NA
	Serum: pos
	NA
	Increased tracer activity in the mediastinal region (L)
	Breast cancer with metastatic lymph node

	-4
	Local radiotherapy

	Cortisone, AZA, CYC
	54 
	Succumbed to multiple organ failure

	3847
	Kim H, 2009
	Korea
	52, M
	Diplopia, facial numbness, gait disturbance, trigeminal hypesthesia, gaze palsy
	Normal
	Serum: 1:60
	A high-signal-intensity lesion in the pontine tegmentum

	None
	Invasive ductal carcinoma of breast
	Concurrent
	Modified radical mastectomy (R); chemotherapy (doxorubicin/CYC/Dex)
	IVIG

	36 
	Stable with his neurological deficit, but with negative anti-Ri antibodies and no tumor recurrence 

	3948
	Launay M, 2008
	France
	49, M
	Behavioral disorder, ocular motility disorder, oculomotor nerve palsy, hemiplegia
	Lymphocyte: 16/µl; protein:
2.28 g/L
	Serum: pos
	A lesion of the amygdalina (L) region with high T2 intensity and low T1 intensity associated with gadolinium-enhancement
	NA
	Ectopic mediastinal seminoma
	9
	Surgical resection, hormonotherapy, chemotherapy (carboplatin)
	Corticosteroids
	24
	Mild improvements, but still had behavioral disorder and palsy; died

	4049
	Brieva-Ruíz L, 2008
	Spain
	71, F
	Gait instability 1 mo before, dysarthria, blurred vision, blepharospasm, facial nerve palsy, myoclonus, gaze palsy, intention tremor, hypopallesthesia
	WBC: 125/µl;
protein: 0.79 g/L; Glu: 9.8 mmol/L
OCBs: neg
	CSF: pos,
Serum: pos
	Normal
	A hypermetabolic area in the breast (R) and a positive lymph node in the axilla (R)

	Invasive ductal carcinoma of breast with metastatic lymph node
	Concurrent
	None
	IVIG, oral-Pred
	2
	Slow neurological deterioration, and died 2 mo later.
Autopsy: sever Purkinje cell loss in the cerebellum; lymphocytic infiltrates in deep cerebellar nuclei and mesencephalon

	4150
	Leypoldt F, 2006
	Germany
	65, F
	Gait disturbance 10 mo before, limb paresthesia, spastic paraparesis 
	Pleocytosis
	Serum: 1:1,920,
CSF: pos
	Minor microangiopathic changes
	Normal
	Neg
	/
	/
	Steroids, CYC, AZA, MMF, IVIG
	26 
	[bookmark: OLE_LINK16]Clinical improvement, but experienced multiple relapses

	4251
	Fumal A, 2006
	Belgium
	71, M
	Cerebellar ataxia, dysarthria, dysphagia, opsoclonus, myoclonus, nausea, vomiting,  

	Lymphocyte: 39/µl
	CSF: 1:320
	Normal
	In favor of a lung neoplasm (R)
	Lung adenocarcinoma
	Concurrent
	None
	IVIG
	8 
	Significant improvement, but succumbed to pyelonephritis with septicemia. 
Autopsy: confirmed a diagnosis of lung adenocarcinoma

	4352
	Stich O, 2006
	Germany
	66, F
	Gaze palsy, jaw opening and neck dystonia, limb ataxia, tetraspasticity
	Increased IgG index
	Serum: pos, 
CSF: pos
	Normal
	NA
	Breast cancer 10 y before;
Metastatic axilla lymph node with surgery, radiotherapy, and hormonotherapy (tamoxifen)
	-4
	None
	MTP, cortisone, AZA, CYC
	27
	Partially improvement, still had gaze palsy and walk with assistance

	4453
	Harloff A, 2005
	Germany
	68, M
	Neuropsychological disorders, apraxia, impaired short-term memory

	Protein: 0.48 g/L; OCBs: neg
	Serum: 1:25,600
	Moderate fronto-temporal brain atrophy   

	NA
	Endobronchial carcinoid of the lung (pT2pN0) with resected 10 years before; an asymptomatic metastatic invasion of multiple segments of liver, lingula of the lung, and osteoplastic metastasis of thoracal and lumbal vertebral
	Concurrent
	Biphosphonates
	None
	12
	Stable with neuropsychological impairment 

	4554
	[bookmark: _Hlk209626601]Romorini A, 2004
	Italy
	75, M
	Progressive tingle on hand, nocturnal ‘pins and noodle’, worsening weakness of lower limbs, gait difficulties, absent tendon reflexes, paresthesia
	Protein: 0.42 g/L

	CSF: pos,
Serum: pos
	NA
	Normal
	No, but with high levels of CA125 (130 U/ml) and CA153 (150 U/ml) (normal value <35 U/ml)
	/
	/
	None
	60
	Stable with neurological syndrome, as well as the plasma level of CA125, CA153, and anti-Ri antibodies

	4655
	Rajabally YA, 2004
	UK
	71, F
	Limb weakness, diplopia, ptosis, ophthalmoparesis, dysarthria, absent gag reflex,  
respiratory failure, myoclonic jerk
	Lymphocyte: 46/mL; protein: 1.68g/L

	Serum: pos
	Normal
	NA
	Breast cancer
	4
	None
	IVIG
	5 
	No improvement, and succumbed to bronchopneumonia

	4756
	Younes-Mhenni S, 2004
	France
	64, F
	Limbic encephalitis, gastro-intestinal motor dysfunction
	NA
	Serum: pos
	NA
	Neg
	Neg
	/
	/
	None
	17
	Stable neurological symptoms; no tumor detected

	4857
	McCabe DJ, 2004
	UK
	43, F
	Limb weakness and paresthesia 15 mo before, stiffness, limb tremor, muscle spasms, dysphagia, speech disorder
	Normal
	Serum: 1:5,000
	Normal
	Increased tracer uptake in the supraclavicular region (R) and mediastinum (R) with an additional focus of lower uptake in the hilum (L)
	Metastatic lung adenocarcinoma (IIIb)

	15
	Chemotherapy (carboplatin/gemcitabine)
	None
	3 
	Mild improvement, still required daily assistance

	4958
	Fadare O, 2004
	USA
	33, F
	Short-term memory loss 3 mo before
	Normal
	Serum: 1:15,360,
CSF: neg
	NA
	NA
	Benign mature cystic teratoma of the ovary
	3
	Salpingo-oophorectomy (R)
	None
	12
	Complete remission without recurrence

	5059
	Weizman DA, 2004
	Canada
	79, F
	Blurred vision, ataxia, memory 
loss, ocular flutter
	NA
	CSF: pos
	Normal
	NA
	Breast high-grade invasive ductal carcinoma, ER (+)
	5
	Simple mastectomy and sentinel lymphadenectomy (L)
	None
	8 
	Clinical improvement of her vision, movement, and no longer wheelchair bound

	5160
	Pittock SJ, 2003
	USA
	44, F
	Opsoclonus, truncal ataxia, jaw dystonia, laryngospasm, gaze paresis, oscillopsia, limb spasm, incontinence, tinnitus
	NA
	Serum: 1:122,880
	NA
	NA
	Breast cancer
	NA
	Chemotherapy, radiotherapy
	None
	48
	Clinical improvement on jaw and limb spasms, but dead at last follow-up

	
	
	USA
	82, F
	Truncal ataxia, parkinsonism, dizziness
	NA
	Serum: 1:960
	NA
	NA
	Breast cancer
	NA
	Surgery, chemotherapy, radiotherapy
	None
	60
	Clinical improvement on gait and cerebellar ataxia, but dead at last follow-up

	
	
	USA
	66, F
	Opsoclonus, truncal ataxia, vertigo, dizziness, tremor
	NA
	Serum: 1:15,360
	NA
	NA
	Breast cancer
	NA
	None
	MTP
	72
	Clinical improvement on gait, but dead at last follow-up

	
	
	USA
	35, F
	Laryngospasm, cranial nerve VI palsy, dysphagia, tinnitus, focal seizures, visual blurring
	NA
	Serum: 1:15,360
	NA
	NA
	Breast cancer
	NA
	Surgery, chemotherapy, radiotherapy
	IVIG
	60
	Clinical improvement on laryngospasm and facial twitching

	
	
	USA
	65, F
	Opsoclonus, truncal ataxia, jaw and neck dystonia, dysphagia, limb spasms, dizziness, tremor, incontinence, parkinsonism
	NA
	Serum: 1:30,720
	NA
	NA
	Breast cancer
	NA
	Chemotherapy
	MTP, PE
	18
	Clinical improvement on jaw dystonia, but dead at last follow-up

	
	
	USA
	70, F
	Myoclonus, limb tremor and weakness, gait unsteadiness
	NA
	Serum: 1:960
	NA
	NA
	Breast cancer
	NA
	Chemotherapy
	None
	12
	Clinical improvement on tremor and myoclonus

	
	
	USA
	59, F
	Truncal ataxia, gaze palsy, burning feet
	NA
	Serum: 1:960
	NA
	NA
	Small cell lung carcinoma
	NA
	Surgery

	None

	9
	No improvement and dead at last follow-up

	
	
	USA
	64, F
	Opsoclonus, myoclonus, truncal ataxia, cranial nerve VI palsy, dizziness, visual blurring
	NA
	Serum: 1:7,680
	NA
	NA
	Small cell lung carcinoma
	NA
	Surgery, radiotherapy, radiotherapy
	None
	84
	Clinical improvement on myoclonus, gait, and opsoclonus

	
	
	USA
	62, M
	Dysphagia, diplopia, ptosis, oscillopsia, peripheral neuropathy, visual blurring, limb spasms
	NA
	Serum: 1:120
	NA
	NA
	Small cell lung carcinoma
	NA
	Surgery, chemotherapy
	MTP
	72
	Clinical improvement on ptosis, diplopia, gait and cognition

	
	
	USA
	70, F
	Opsoclonus, myoclonus, incontinence, confusion
	NA
	Serum: 1:3,840
	NA
	NA
	Small cell lung carcinoma
	NA
	Chemotherapy
	PE
	3
	No improvement and dead at last follow-up

	
	
	USA
	65, M
	Gaze paresis, cranial nerve VI palsy, deafness, visual blurring
	NA
	Serum: 1:480
	NA
	NA
	Non-small cell lung carcinoma
	NA
	Chemotherapy, radiotherapy
	None
	10
	Clinical improvement on muscle weakness

	
	
	USA
	66, M
	Opsoclonus, myoclonus, truncal ataxia, laryngospasm, dysphagia, vertigo, tremor
	NA
	Serum: 1:244,760
	NA
	NA
	Non-small cell lung carcinoma
	NA
	None
	MTP, IVIG 
	24
	Complete recovery

	
	
	USA
	59, M
	Opsoclonus, myoclonus, truncal ataxia, cranial nerve VI, tremor, dizziness, memory problems
	NA
	Serum: 1:30,720
	NA
	NA
	Bladder cancer
	NA
	None
	DEX, PE
	36
	Clinical improvement on oscillopsia, diplopia, and tremor, but dead at last follow-up

	
	
	USA
	74, F
	Myoclonus, incontinence, orthostatic hypotension
	NA
	Serum: 1:7,680
	NA
	NA
	Neg

	/
	/
	MTP, IVIG
	11
	No improvement 

	
	
	USA
	63, F
	Opsoclonus, myoclonus, truncal ataxia, head and neck pain, dizziness, visual blurring
	NA
	Serum: 1:480 
	NA
	NA
	Neg
	/
	/
	MTP
	12
	Clinical improvement on opsoclonus

	5261
	Liu M, 2002
	Germany
	40, F
	Limb paresthesia and weakness 2 y before, unsteady gait, diplopia, speech disorders, dysphagia, dysarthria, nystagmus, tremor
	WBC: 22/µl;
OCBs: pos
	Serum: pos,
CSF: pos
	T2 hyperintensity in the middle of the pons
	Hypermetabolism and enlargement of the axillary lymph nodes (L)
	Breast cancer with metastatic lymph node, ER (+), PR (-), HER2 (+)
	24
	Mastectomy (L), hormonotherapy (goserelin/letrozole)
	PE, corticosteroid, MMF
	34
	No improvement, or even worse 

	5362
	Sutton IJ, 2002
	Australia
	68, F
	Disequilibrium, nausea, vomiting, visual disturbance, nystagmus, supranuclear gaze palsy, limb dysmetria, jaw tremor  
	Lymphocyte: 9/µl; protein: 0.65 g/L; Glu: 3.7 mmol/L;
OCBs: pos
	Serum: pos
	Normal
	NA
	Transitional cell carcinoma of renal pelvis
	Concurrent
	Chemotherapy (cisplatin/methotrexate/vinblastine)
	PE
	18
	Partially clinical improvement, but developed gait ataxia

	5463
	Wirtz PW, 2002
	Netherlands
	65, M
	Nausea and vomiting 5 mo before, gait and truncal ataxia, double vision, trembling of hands, behavioral changes, opsoclonus, myoclonus
	Lymphocytes: 29/µl; protein: 0.26 g/L; 
OCBs: neg
	Serum: 1:25,600
	A small hypodense area in the cerebellar hemisphere (R)
	NA
	Infiltrating adenocarcinoma of breast, ER (+), PR (+)


	7
	Modified radical mastectomy with axillary lymph node dissection
	PE, oral-Pred, AZA


	13
	Clinical improvement on opsoclonus and double vision; with no tumor recurrence and decreased anti-Ri antibodies titers, but still had behavioral disorders 

	5564
	Kastrup O, 2001
	Germany
	59, M
	Diplopia, cranial nerve palsy, gaze, limb tremor 1 y before, 
Cognitive impairment
	Lymphocyte: 7/µl; protein: 0.639 g/L; OCBs: pos
	Serum: 1:87,000
	Normal
	NA
	Clear cell carcinoma of thymus 
	11
	Surgical excision with radiotherapy

	IVIG
	21
	Significant improvement, still had a moderate weakness of abduction, gaze palsy and gait instability; no tumor recurrence 

	5665
	Prestigiacomo CJ, 2001
	USA
	57, M
	Oscillopsia, diplopia, ataxia, extremity tremors, anxiety, short-memory deficits, opsoclonus, cranial nerve palsy, intention tremor

	WBC: 6/µl; protein: 0.56 g/L; Glu: 4.4 mmol/L

	Serum: 1:30,000;
tumor expression of Ri antigens

	Normal
	NA
	Transitional cell carcinoma of bladder in 1989 with radical cystectomy and chemotherapy 
	NA
	None
	DEX, PE
	36 

	Significant improvement of neurological symptoms, but succumbed to aspiration pneumonitis
Autopsy: diffuse perivascular and interstitial lymphoplasmacellular infiltration and gliosis (basal ganglia, amygdala, frontal cortex, and white matter); marked neuronal loss in the spinal gray matter along with an intense astrogliosis and chronic inflammatory infiltration.

	5766
	Ohmer R, 1999
	USA
	60, F
	Dizziness, diplopia, dysphagia, difficult chewing, ophthalmoplegia, urinary incontinence
	Normal 
	Serum: pos
	Normal
	NA
	Breast carcinoma
	11
	Chemotherapy (CYC-methotrexate-fluorouracil), radiotherapy
	Pred
	NA
	Mild improvement

	5867
	Pfeiffer G, 1998
	Germany
	67, F
	Diplopia, tinnitus, nausea, vertigo, truncal ataxia, nystagmus, internuclear visual paralysis
	Lymphocyte: 9/µl; OCBs: pos
	Serum: pos,
CSF: pos
	Normal
	NA
	Breast cancer with metastatic lymph node
	NA
	Tumor resection and lymph node dissection with hormonotherapy (tamoxifen)
	DEX
	22
	Significant improvement

	5968
	[bookmark: _Hlk209626870]J L Jongen, 1998
	Netherlands
	58, F
	Gait instability, nystagmus, opsoclonus, myoclonus, truncal and limb ataxia
	WBC: 126/µl;
protein: 0.54 g/L
	CSF: 1:512,
Serum: 1:12,800
	Normal
	NA
	Anaplastic adenocarcinoma of ovarian duct

	Concurrent
	Hysterectomy and bilateral salpingo-ovariectomy; radiotherapy; chemotherapy (cis-platinum/paclitaxel) 
	Oral-Pred, PE
	5 
	Significant improvements, no evidence of tumor relapse

	6069
	Hormigo A, 1994
	USA
	73, F
	Gait instability, dizziness, diplopia, oscillopsia, ocular flutter, nystagmus, cranial nerve palsy
	WBC: 11/µl;
Protein: 0.65 g/L; Glu: 3.8 mmol/L; IgG index: 1.5
	CSF: pos,
Serum: pos
	Cerebral and cerebellar atrophy
	NA
	Neg
	/
	/
	Oral-Pred
	36

	No improvement; but succumbed to dementia. 
Autopsy: no tumor found; nervous system exhibited severe Purkinje cell loss and contained perivascular and interstitial inflammatory infiltrates, particularly involving the brainstem 

	6170
	Casado JL, 1994
	Spain
	57, F
	Gait instability 4 mo before, vertigo, diplopia, oscillopsia, myoclonus, ataxia, hemiparesis
	WBC: 16/µl
	Serum: 1:40,000, CSF: 1:400
	A ventral pontine (R) lesion with low-signal intensity on T1-weighted images, and high-intensity on T2-weighted images
	NA
	Neg
	/
	/
	Oral-Pred
	15
	Recurrent relapses; succumbed to pulmonary thromboembolism 

	6271
	Dropcho EJ, 1993
	UK
	45, F
	Diplopia, blurred vision, opsoclonus, gaze, myoclonus, truncal and gait ataxia  
	Protein: 0.62 g/L; Glu: 3.67 mmol/L; increased IgG index; OCBs: pos
	Serum: pos,
CSF: pos
	A small high-signal lesion near the substantia nigra (R)
	NA
	Neg
	/
	/
	DEX, Pred, CYC, 
	30
	Gradual improvements, but relapses with dosage of drug tapering, and responded well to CYC

	6372
	Escudero D, 1993
	Spain
	59, F
	Nausea, vomiting, slurred speech, gait difficulties, vertigo, gaze paralysis, tremor, dystonia
	Normal
	Serum: 1:16,000,
CSF: 1:80
	Normal
	NA
	Breast adenocarcinoma with metastatic lymph node
	2
	Modified radical mastectomy and axillary dissection, hormonotherapy (tamoxifen) 
	None
	24
	No improvement

	6473
	Luque FA,1991
	USA
	60, F
	Opsoclonus, appendicular and truncal ataxia, dizziness, nausea, gait unsteadiness
	NA
	Serum: pos, 
CSF: pos
	NA
	NA
	Breast cancer
	-2
	Chemotherapy (CYC/Adriamycin/fluorouracil)
	Pred
	NA
	Mild improvement, still walk needs assistances

	
	
	
	70, F
	Nystagmus, truncal ataxia, nausea
	NA
	Serum: pos, 
CSF: pos
	NA
	NA
	Breast cancer
	108
	None
	Pred
	NA
	No improvement, still walk needs assistances

	
	
	
	47, F
	Opsoclonus, truncal ataxia, dizziness, nausea, unsteady gait
	NA
	Serum: pos, 
CSF: pos
	pos
	NA
	Breast cancer, stage I
	47
	Surgical resection, radiotherapy, chemotherapy (CYC/Adriamycin/fluorouracil)
	Pred
	NA
	Significant improvement, still with occasional imbalance

	
	
	
	55, F
	Appendicular and truncal ataxia, dysesthesias, muscle weakness, tremor, gait unsteadiness
	NA
	Serum: pos, 
CSF: pos
	Normal 
	NA
	Breast cancer, stage II-III
	-2
	Mastectomy, chemotherapy (CYC/Adriamycin/fluorouracil)
	None
	NA
	No improvement

	
	
	
	58, F
	Opsoclonus, nystagmus, cranial nerve VI palsy, appendicular and truncal ataxia, spastic paresis, hearing loss (R), dysphagia, tremor, gait unsteadiness
	NA
	Serum: pos, 
CSF: pos
	Normal
	NA
	Breast adenocarcinoma with axillary lymph node metastasis  
	Concurrent
	None
	None
	NA
	Still needs assistance

	
	
	
	73, F
	Opsoclonus, nystagmus, ocular flutter, appendicular ataxia, dizziness, diplopia, dysarthria, dementia, gait difficulties
	NA
	Serum: pos, 
CSF: pos
	Cerebral and cerebellar atrophy
	NA
	Neg
	[bookmark: OLE_LINK1]/
	/
	None
	NA
	No improvement, still wheelchair bound and unable to walk

	
	
	
	62, F
	Opsoclonus, truncal ataxia, dizziness, nausea, gait unsteadiness
	NA
	Serum: pos, 
CSF: pos
	NA
	NA
	Fallopian tube tumor
	Concurrent
	Surgical resection, radiotherapy
	None
	NA
	Still gait difficulties and needs walker

	
	
	
	61, F
	Opsoclonus, truncal ataxia, dizziness, blepharospasm
	NA
	Serum: pos, 
CSF: pos
	NA
	NA
	Breast cancer
	-5
	Modified radical mastectomy
	Pred
	NA
	Mild improvement on ataxia, still unable to walk


[bookmark: _Hlk203730156]Abbreviation: Ab, antibody; AZA, azathioprine; CSF, cerebrospinal fluid; CYC, cyclophosphamide; DEX, dexamethasone; ER, estrogen receptor; F, female; Flair, fluid-attenuated inversion recovery; Glu: glucose; HER2, human epidermal growth factor receptor 2; IgG, immunoglobulin G; IV, intravenous; IVIG, IV immunoglobulins; L, light; M, male; MMF, mycophenolate mofetil; MRI, magnetic resonance imaging; MTP, methylprednisolone; mo, month; NA, not available; neg, negative; No., number; OCBs, oligoclonal bands; PET/CT, positron emission tomography/ computed tomography; pos, positive; PE, plasma exchange; PR, progesterone receptor; Pred, prednisolone; R, right; RTX, rituximab; WBC, white blood cell. 



