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O novo mundo da neuroimunologia

Microambiente neuronal



AIE : clinical manifestations

Florence, 2009; Titulaer, 2014; Goldbeerg,2014; Dalmau, 2020

* AIE is not  unfrequent, estimated prevalence 7-
13/100.000

* Viral prodrome in 50% of children
* Multifocal symptoms: seizures, developmental 

regression, language impairments, hyperkinetic 
movements

* Irritability, hyperactivity, hypersexuality, insomnia and 
anger outbursts.

* Psychiatric symptoms from mood swings to psychosis in 
over 50% of AE pediatric patients



EAI fisiopatologia

Dalmau, 2016 



HIGH RISK (antigos onconeurais)

SUPERFÍCIE CELULAR

SINÁPTICOS

Antígenos antineuronais



NEJM, 2018

Anticorpos: diferentes efeitos fisiológicos



McCraken, 2017; Dutra, 2018; Ricken 2018 

TBA e CBA para Ac sinápticos TBA para Ac intraneuronais

Técnicas para detecção de anticorpos antineuronais



• TBA 2 subtipos: Não fixado (EAI)  e pós-fixado (onconeurais)

• TBA detecta a maioria dos anticorpos nas EAI

• NMDAR, AMPAR, LGI1, CASPR-2, GABA(B)R, 

GABA(A)R, mGluR1, mGluR5, DPPX, Tr/DNER, 

Neurexin3alpha e IgLON5, anti-GAD, e novos 

anticorpos

• Detecta anti-AQP4  

• Não detectam anti-MOG (epitopo humano), anti-

Gly 

Gresa- Arribas, 2014; Ricken, 2018

TBA: tissue-based assay



Cell-based assay Cultura de neurônios

McKraken, 2017

CBA: cell-based assay
• CBA isolado: 2-14% falso positivo ou falso negativo

• CBA negativo pode ocorrer em kits comerciais (proteínas danificadas na fixação) 



PRIMEIRO TBA / CBA NO BRASIL



Por quais motivos não testar apenas no LCR?
• Na encefalite associada a anticorpos anti-CASPR-2

• 38 pacientes, 100% soro, 10% neg LCR

• Na encefalite associada a anticorpos anti-LGI1
• Sensibilidade CSF menor do que no soro (100% soro, 57% LCR)

• Na encefalite associada a anticorpos anti-Glicina
• 52 pacientes, 11% apenas soro

• Na encefalite associada a anticorpos anti-MOG
•  Sensibilidade maior no soro

Carvajal-Gonzalez, 2014; McCraken, 2017, van Sonderen 2016



• Sensibilidade dos métodos (TBA + CBA) para encefalite anti-NMDA no soro 85%

• Falso positivo na testagem sérica CBA: 

• CBA sérico positivo em esquizofrenia, CJD, Doença de Parkinson, e individuos saudáveis. 

• Tais amostras testadas de forma pareada com CBA+ TBA eram negativas. 

• Não usar CBA sem confirmação de segunda técnica em soro

• Falso positivo na testagem LCR CBA: 11% 

Zandi MS, 2011; Mackay, 2012; Gresa- Arribas, 2014; Ricken, 2018; Bastianseen, 2022

Com quais técnicas testar?



Hiperexcitabilidade



• Anticorpos neurogliais

• Correlação anticorpo-fenótipo

EAI fisiopatologia: anticorpos 

Dutra, 2018 



Front. Immunol. 14:1256480. doi: 10.3389/fimmu.2023.1256480 



AIE in children is different when compared to adults

* Most common antibodies are anti-NMDAR, anti-MOG, 
anti-GAD (Spain, Denmark, China)

* Other antibodies rarely reported in children (anti-GABA A, anti-
AMPA, anti-LGI1, anti-Glyc) 

* Clinical phenotype was consistent with and clinical criteria for 
possible AIE was met

Armangue, 2020; Cellutti 2020, deBrujin 2020, Han 2022

107 pediatric 
patient (<13y)

26% positive

Anti-MOG 
(n=7)

Anti-NMDAR
N=21

Dutra, in preparation



AIE in children is different when compared to adults

Danieli, 2017;  Titulaer, 2014, Dalmau 2020

* Tumor association in children is lower

* Viral trigger more consistently reported 
(EBV, VZV)

* Seizures, movement disorders, hemiparesis 
very common



AIE in children is different when compared to adults

* 27% of HSV encephalitis develop anti-NMDAR
encephalitis, usually in the first 2 months

* Some children presented 12 days after HSV symptoms, 
all had neg PCR

* ABS remain positive for over 1 year

* AIE after HSV in children > worse prognosis

Armangue, 2015





AIE pediátrico: critérios diagnósticos 

Celutti, 2020



O que esperar na fase aguda

• Coortes EAI anti-NMDAR 
• 30-77% dos pacientes necessitam de vaga de UTI

• População em UTI - (85% com Ac contra antígenos de superfície)

• Tempo de UTI: 24 dias (IIQ 7-45)
• Ventilação mecânica (57%)
• Sepse ou choque séptico (33%)
• Status epilepticus (35%)
• Disautonomia (45%)

Titulaer M., et al. Lancet 2013
Xu X., et al. Neurol N. Neuroinflamm 2020 

Schubert J., et al. Neurol N. Neuroinflamm 2019 



O que esperar na fase aguda

• Terapia de segunda linha: 7-46%

• Para inicio do tratamento de segunda linha, precisamos avaliar:
• Gravidade da doença 
• Resposta ao tratamento de primeira linha
• Prognóstico de longo prazo

Xu X., et al. Neurol N. Neuroinflamm 2020 
Thaler FS., et al., Neurol N. Neuroinflamm 2021 



NEOS score

• 382 pacientes com EAI anti-NMDAR
• Variáveis clínicas preditoras de gravidade e status funcional após 1 ano

1. Necessidade de UTI
2. Ausência de tratamento após 4 semanas do início dos sintomas
3. Ausência de melhora clínica após 4 semanas do início do tratamento
4. Alterações em RM crânio
5. Pleocitose (>20cels/uL)

Balu R., et al. Neurology 2019



NEOS score



AIE in children: prognosis

Nicolaus, 2023

* NEOS score validated for children,  in a pediatric cohort 
of 59 patients, mean age 8 years. Inferior intervals for 
ICU and treatment for children

* Adapted NEOS = NEOS

* NEOS = 3 predicts mRs ≥3, deficits of executive 
function (p = 0.048) and memory (p = 0.043) in 1 year

Patients with anti-NMDAR after HSV and those younger 
were at higher risk, confirming prior data from Arrmangue 
2018



Escalas clínicas, quais utilizar?

• 501 pacientes - EAI anti-NMDAR seguidos por pelo menos 4 meses:

• Critério para início de terapia de segunda-linha: mRS ≥4 após 4 semanas

• 203/252 80% dos pacientes apresentaram desfecho favorável (mRS 0-2)

• mRS foi utilizada inicialmente para avaliar resposta ao tratamento e 
prognóstico de longo prazo

Titulaer M., et al. Lancet 2013



Escalas clínicas, quais utilizar?

• CASE
- Capaz estratificar gravidade de pacientes dentro da mesma mRS
- 9 domínios, com score total 0-27
- Pode ser utilizada para avaliação de resposta a imunoterapia e 

acompanhamento

Lim J., et al. Ann. Of Neurol. 2019

1. Crises epilépticas
2. Memória
3. Sintomas psiquiátricos
4. Nível de consciência
5. Linguagem

6. Discinesia/distonia
7. Instabilidade de marcha/ataxia
8. Disfunção tronco cerebral
9. Fraqueza



ESCALA CASE – exemplo prático

JDS, 32 anos
Diagnóstico de EAI anti-NMDAR

30 dias após tratamento de 
primeira linha
• mRS = 5
• CASE = 21
crises controladas, abre os olhos ao 
estímulo doloroso, não se comunica, 
discinesia leve, restrita ao leito, IOT

1. Crises epilépticas (1)
2. Memória (3) 
3. Sintomas psiquiátricos (3) 
4. Nível de consciência (2)
5. Linguagem (3)
6. Discinesia/distonia (1)
7. Instabilidade de marcha/ataxia (3)
8. Disfunção tronco cerebral (2)
9. Fraqueza (3) 



Reavaliação após 30 dias:
•  mRS = 5
• CASE = 14
(crises controladas, mutismo, restrita 
ao leito, gastrostomia, mobiliza os 4 
membros)

à Melhora do nível de consciência e 
das discinesias, extubação

1. Crises epilépticas (1)
2. Memória (3) 
3. Sintomas psiquiátricos (3) 
4. Nível de consciência (0)
5. Linguagem (3)
6. Discinesia/distonia (0)
7. Instabilidade de marcha/ataxia (3)
8. Disfunção tronco cerebral (1)
9. Fraqueza (1) 

ESCALA CASE – exemplo prático



1

2

3
Bortezomib

Tocilizumab

CFA  E/OU RTX

Metilpred+ IVIG ou 

Metilpred + PLEX

Tratamento das encefalites autoimunes

-    358 pacientes, 46% receberam rituximab
- Media de início de tratamento 16 dias após inicio da 

doença
- Recorrência: NMDAR 19%, LGI1 20%, CASPR2- 11%)



• Séries de casos: poucos pacientes tratados com imunossupressores orais

• NMDAR 8,9% / LGI1 13%

• Consenso Delphi pediátrico: não recomenda

• Meta-análise pactes pediátricos: sem benefício

• Evidências favoráveis a demais tratamentos

• Rituximab – grande experiência e evidência Real-World disponível

• Bortezomib – em ascensão

Tratamento das encefalites autoimunes



Avaliando a resposta ao tratamento

à Na prática, a resposta ao tratamento de primeira linha pode ser 
avaliada após os primeiros 14 dias 

• A estratificação de gravidade e resposta ao tratamento pode ser 
realizada utilizando as ferramentas NEOS, mRS e CASE

• Avaliação cognitiva seriada (MOCA ou MEEM)



AIE in children: rituximab

* German Network for Research on Autoimmune Encephalitis 
(GENERATE) included only adults

* Real-world evidence (classe IV) + follow-up 41 meses

* 149 pacientes (NMDA = 81 / GAD = 31 / LGI1 = 26 / CASPR2 = 
11)

* Functional recovery in 91% (NMDAR), 80% (LGI1), 63% 
(CASPR2)

- Média de início de tratamento 16 dias após inicio da doença
- Recorrência: NMDAR 19%, LGI1 20%, CASPR2- 11%) Thaler, 2021; Dou.2020

* 8 patients with refractory anti-NMDAR

-



AIE in children: bortezomib and
tocilizumabe



Front. Immunol. 14:1256480.

Tratamento das EAI  no Brasil



Tratamento das EAI  no Brasil



AIE in children: prognosis

Tarantino, 2021; Nicolaus, 2023

* Most children and adolescents return to 
their daily life and previous activities

*  Low quality of life, low executive function

* On the other hand, some cognitive skills, 
such as general intelligence, show good 
overall recovery over time



Fase crônica  –  prognóstico

• Cerca de 80% retornam para mRS ≤ 2 em uma mediana de 24 meses, 
após tratamento adequado

• No entanto… estudos de follow-up mostram:
• Disfunção cognitiva
• Sintomas psiquiátricos
• Distúrbios do sono
• Impacto negativo na função psicosocial
• Ausência de retorno a atividades previas

Titulaer M., et al. Lancet 2013

Blum RA., et al. Epilepsy Behav  2020
Yeshokumar A., et al. Neurol N. Neuroinflamm 2020

De Bruijn, M.A.A.M., et al. Neurology 2018 



AIE in children: prognosis

de Brujin, 2018 

* Danish series, 28 cases reported deficits in attention, quality of life, cognition and 
fatigue

* 64% returned to schoool, all had lower attention spam

* 12% hadd impulsivity

* 20% schoool dropput

* No correlation with treatment

* Pos-acute NMDAR syndrome



Escalas clínicas – quais utilizar

• Avaliação cognitiva
• Na fase aguda e para o monitoramento de longo prazo

• Ferramentas utilizadas na literatura:
• MEEM – (limitado para avaliação de memória e função executiva)
• MOCA

Dalmau J., et al. Lancet Neurol. 2008
Morgan A., et al. Neurology 2024



Fase crônica – cognição

EAI anti-NMDAR 

• Sequências avançadas RM crânio
• Alterações volumétricas e da 

integridade microestrutural

• RMf: redução de conectividade 
entre hipocampo e córtex pré-
frontal medial (DMN)

Finke C., et al. Ann Neurol. 2013



Fase crônica

• Distúrbios do sono e humor
• Hipersonolência (78%)
• Despertar confusional (33%)
• Depressão (HAM-D) (33%)
• Hiperfagia (78%) e hipersexualidade (33%)

• Crianças com EA NMDAR: 
• apenas 64% retornaram a escola com desemprenho semelhante ao anterior
• Alta pontuação em escalas de fadiga (PedsQL-MFS)

De Bruijn, M.A.A.M., et al. Neurology 2018

Ariño, H., et al. Neurology 2020



Fase crônica  – o que monitoriar?
• Escalas de mRS e CASE

• Cognição
• MOCA
• MEEM 
• Avaliação neuropsicológica 

• Sintomas psiquiátricos, fagida e alterações do sono

• Retorno para atividadades previamente desempenhadas
• Em crianças, acompanhar marcos do desenvolvimento e retorno escolar



AIE: Mangement of seizures

* Overall adult and children do not develop epilepsy, rather 
seizures should be considered as symptomatic

* 110 Danish patients (43 NMDAR, 46 LGI1, 21 GABA-B) 89% 
seizure-free

* 320 patients, adult and children (NMDAR = 234 / LGI1 = 37 / 

CASPR2 = 12 /GABA-BR = 37) 3,1% had persistent seizures

*  83 chinese pediatric anti-NMDAR patietns,  8% had 
persistent seizures

deBrujin 2019; Qu, 2019; lyas-Feldmann 2021; Liu 2021 



AIE in children do’s and dont’s

Ø Do search for anti-NMDAR in patients with HSV that recur or fail to improve
Ø Do consider tapper anticonvulsant as AIE remits
Ø Do order serum anti-MOG
Ø Do order autoimmune panel in CSF and sérum in patient with compatible clinical picture
Ø Do not use routineely oral immunussupressants in anti-NMDARE
Ø Do use NEOS score
Ø Do  try to escalate therapy fast – 14 days
Ø Do monitor school dropout and cognitive domains after acute phase.
Ø Do search for tumors in children – increase interval for every two years, up to five years
Ø Do not insist in AIE diagnosis with clinical criteria is not met
Ø Remember post-acute NMDAR syndrome



- Aplicar critério de EAI possível para testagem
Misdiagnoses evitados se descartássemos AIE em pacientes com sintomas>3 
meses sem sinais inflamatórios em RNM e LCR

- Testar CSF e soro com duas técnicas. 
Casos clássicos como discinesia orofacial e FBDS podem ser testados com 
uma única técnica

- Correta interpretação dos anticorpos (títulos baixos, apenas em soro, 
correta interpretação do anti-GAD, anti-VGKC e anti-TPO não devem ser 
valorizados.



- Anti-GABA-AR e anti-IgLON5  não são testados comercialmente de rotina

- Anti-MOG mais sensível no soro – considerar e checar o título 

- PANDAS, PANS, NORSE não são encefalite autoimune soronegativa provável



• Estudo retrospectivo 2014-2020, multicêntrico, 
• Review de prontuários de pacientes que foram 

encaminhados por suspeita de encefalites 
autoimunes, mas que não fecharam critério.

• N=107 (27,2%) do total de encaminhamentos

• 72% não preenchiam o critérios para EAI 
provável

• Titulos baixos de vgkc, anti-receptor Ache 
gangliônico

Flanagan, et al JAMA Neurol 2023 Jan 1;80(1):30-39.

Erros diagnósticos em encefalites 
autoimunes



Diagnóstico diferencial



AIE in children: differential
diagnosis
* FIRES/NORSE
* Rasmussen
* Tics (Gilles de la Tourette)

* PANDAS
* SLE
* Narcolepsy
* Genetic epilepsy

* Mitochondrial disorders
* Functional disorders

• If the AIE pediatric criteria is not met, if 
seronegative criteria is not met, look for 
alternate diagnosis.

Dalmau 2023, Flanagan 2022

• If the AIE pediatric criteria is met and abs 
neg , check techniques done in both CSF 
and serum, consider sending to ref lab

• Check serum anti-MOG



Anti-MOG encephalitis in children: what
to expect

* Second most common cause of AIE in children

* Patients may fulfill AIE  and ADEM criteria

* Clinical picture: fever, reduced level of consciousness

* May not have demyelination

* Brain MRI: Many have cortical involvement, however 30% normal 
* Chinese series 50% with cortical involvement
* One series report of 18 cases, 30% had normal MRI

* Not only FLAMES

* Prognosis and response to treatment differs from anti-NMDAR

Armangue 2022, Han, 2022, Song, 2022



NORSE e FIRES

● NORSE (New-onset refractory status epilepticus) – apresentação 
clínica 

○ Pacientes sem antecedentes relevantes e com investigação inicial 
negativa

● FIRES (Febrile infection-related epilepsy syndrome)

○ Febre 2 semanas à 24 horas antes do status



Dutra, 2017; Younger, 2003

Vasculite                                                 Vasculopatia

X

Vasculites do SNC

Mecanismo fisiopatológico



Vasculites do SNC
Classificação a partir do calibre do vaso



SVCR SAAF VPSNC

Vasculite do sistema nervoso central:
não é possível inferir mecanismo pela imagem

ABRA PAN

Cuidado com bright spots
Vasculopatias x vasculite



Dutra, LA; Souza AWS, Barsottini, OGP.  Vasculites do Sistema Nervoso. In: Guia de Medicina Ambulatorial e Hospitalar: 
Neurologia, 2010

Vasculite do sistema nervoso central



294 Arq Neuropsiquiatr 2012;70(4):293-299

Hydrocephalus and chronic meningitis
Meningitis may present as a single episode or as a recur-

rent or chronic course. Cerebrospinal fluid (CSF) pleocyto-
sis often occur in the setting of other manifestations, such as 
cranial neuropathy, myelopathy, mass lesions, or other focal 
neurologic manifestations. Granulomata in the fourth ven-
tricle could be responsible for hydrocephalus, which may re-
quire urgent treatment6. 

Central nervous system
NS patients with headache may present meningitis, in-

creased intracranial pressure or granulomatous mass lesions, 
which may mimic demyelination or neoplasm lesions7. In pa-
tients with intraxial lesions, seizures are found in 5 to 22%, 
including generalized, complex partial and myoclonic sei-
zures8. Hypothalamic and pituitary involvement is a char-
acteristic feature of NS, and the posterior pituitary is more 
commonly affected than the anterior. Polydipsia and polyuria 
may be the presenting symptoms of NS secondary to diabe-
tes insipidus. Other manifestations include hypothyroidism, 
amenorrhea, galactorrhea, sleep disorders, weight gain, tem-
perature dysregulation, and personality changes. The possi-
bility of endocrine dysfunction should always be investigated 
in the context of nonspecific complaints such as weight loss, 
fatigue and generalized weakness9.

Patients with NS may present white matter abnormalities 
on the magnetic resonance imaging (MRI) (Fig 1) and pro-
gressive multifocal leukoencephalopathy should be consid-
ered as a differential diagnosis10. Myelopathy in NS is unusu-
al, often evolving over weeks to months, with radiculopathy 

or long tract dysfunction. Intramedullary sarcoidosis may 
present focal enlargement of the cord with gadolinium en-
hancement. Progressive motor dysfunction may even mimic 
anterior horn syndrome10. 

Involvement of basal ganglia may lead to movement dis-
orders, with rare reports linking sarcoidosis to Parkinsonism 
and generalized chorea11. Stroke, subarachnoid hemor-
rhage, or intraparenchymal hemorrhage are quite rare in NS 
and may result from blood vessels involvement by sarcoid 
granulomas9,11. Most NS patients with increased intracrani-
al pressure present mass lesions, meningitis, or venous sinus 
thrombosis. In despite of that, few reports described pseudo-
tumor cerebri due to NS12. 

Neuropsychiatric manifestations
Patients with sarcoidosis and extensive central ner-

vous system (CNS) involvement may develop dementia, 
psychoses, depression, poor concentration, hallucina-
tions, and encephalopathy. Neuropsychiatry symptoms 
(NPS) develop months, sometimes presenting a relapse-
remitting course. They can be found in sarcoid patients 
without evident CNS involvement. However, when NPS 
are found, CSF analysis is frequently abnormal, disclosing 
pleocytosis or increased protein13. 

Cranial and peripheral neuropathy
The most common cranial neuropathy in NS is facial pal-

sy, which may represent an isolated manifestation or which 
can occur in the context of multiple cranial nerve involve-
ment. NS should be considered when multiple cranial nerves 
are affected or in patients with bilateral facial palsy. The optic 
nerve is involved in up to 38% of NS patients and some may 
present a progressive and painless monocular visual loss, 
sometimes with papilledema or optic atrophy. Less often, an 
acute or subacute visual loss may occur. Retrobulbar optic 
neuritis mimics multiple sclerosis. Approximately 20% of pa-
tients have uveitis, usually bilateral, granulomatous that may 
be anterior (more common) or posterior14,15. 

Sarcoid patients may present hearing loss or vestibu-
lar dysfunction due to acoustic neuropathy. Lower cranial 
nerves are more affected than those responsible for extraoc-
ular movements (III, IV, and VI), determining dysphagia or 
dysarthria16. 

Involvement of the peripheral nerves is a well-recognized 
feature of NS, occurring in up to 20% of patients. Most of them 
present depressed tendon reflexes or minor sensory changes, 
although severe weakness may be found. The clinical presenta-
tions mainly include symmetrical distal neuropathy, monon-
europathy, mononeuritis multiplex, and acute or chronic de-
myelinating polyneuropathy. The mechanism of nerve injury 
is unclear, with evidence for both axonal injury and demyeli-
nation process. Considering that some NS patients have pre-
sented chronic inflammatory demyelinating polyneuropathy, 

Fig 1. Brain magnetic resonance images of patients with 
neurosarcoidosis. A: hydrocephalus; B: meningeal thickening 
involving sphenoid wings and temporal lobes; C: meningeal 
thickening involving cavernous sinus with gadolinium 
enhancement; D: involvement of the right cerebellar 
hemisphere; E: leukoencephalopathy of anterior temporal 
lobes; F: white-matter hyperintensities in cortico-subcortical 
regions of frontal lobes suggestive of vasculitis.

SARCOIDOSE

therapy for mucocutaneous and joint manifestations, whereas

dapsone, thalidomide, methotrexate, pentoxyfilline, and

benzatin penicillin were used as second-line options.
All patients with CVT were treated with anticoagulants,

corticosteroids, and cyclophosphamide, and no recurrences

were observed. All patients presenting with isolated acute
meningeal syndrome received immunosuppressant agents

and steroids. One patient had a CSF shunt inserted for

raised intracranial pressure due to benign idiopathic intra-
cranial hypertension.

There were no fatalities among NBD patients in a mean

follow-up of 8 years. None of the patients presented with a
progressive form of neurological disease such as ataxia and

dementia.

Discussion

In this study we observed neurological manifestations in

20% of 178 Brazilian patients with BD. Females had a

slightly higher predominance (1.4:1.00) of NBD over

males. Unexpectedly, in our sample of patients there was a

high prevalence of peripheral neuropathy, isolated aseptic
meningitis, and a high relapse rate while the prevalence of

CVT was low among Brazilian NBD patients.

According to previous studies, BD equally affects both
genders but the disease has a more severe course in males

due to the higher prevalence of neurological, vascular, and

ocular involvement [15, 16]. According to studies done in
different ethnic groups such as Turkish, Japanese, Carib-

bean, Iranian, and Caucasian patients with BD, men are

more affected by NBD [3, 6, 8, 10, 17, 18]. Nonetheless,
epidemiologic features of BD seem to be different in

Brazilian patients due to the higher female/male ratio (2.2/

1.0), for the overall prevalence of BD observed in a pre-
vious study [13] and to the higher female ratio for neuro-

logical manifestations of BD in this study (1.4/1.00).

Female predominance for NBD was previously reported
only in a study including Italian patients and another with

Korean NBD patients [19, 20].

Fig. 1 a and b: Axial, FLAIR
MRI image of a NBD patient
presenting inflammatory lesions
involving diencephalic and
cortical-subcortical regions.
c and d: Coronal, FLAIR MRI
image showing
mesencephalonpontine
involvement and left
hippocampal lesion
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Vasculites do SNC em doenças sistêmicas



LCR
S: 80-90%

RNM
S: 98%

Biópsia
Cerebral
S: 75%

Arteriografia
S: 40-90%

E: 30

EXAMES

Vasculite primária do SNC
Exames complementares



Vasculite do sistema nervoso central
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the most common, followed by subarachnoid haem-
orrhage. Compared with patients without intra cranial 
haem orrhage, those with it are less likely to have 
altered cognition, a persistent neurological defi cit, 
or MRI evidence of cerebral infarctions during the 
disease course. Necrotising vasculitis is the predominant  
histopathological pattern of biopsy specimens.

Laboratory fi ndings, electroencephalography, 
and imaging
Results of blood tests in patients with primary CNS 
vasculitis are usually normal, and consist of tests for 
acute-phase reactants, antinuclear antibodies, anti-
neutrophil cytoplasm antibodies, and antiphospholipid 
antibodies.15,25

CSF analysis is abnormal in 80–90% of patients.15 
Changes consist of a mildly increased leucocyte 
count and total protein concentration. Patients with 
angiography-negative primary CNS vasculitis often have 
greatly raised protein concentrations.20 CSF analysis 
should be composed of appropriate stains, cultures, sero-
logical and molecular tests, and fl ow cytometry studies to 
exclude infection or malignancy. Most patients have 
mild, non-specifi c electroencephalographic fi ndings.

Cerebral angiography supports diagnosis of primary 
CNS vasculitis when biopsy is not undertaken or is 
negative despite other indicative clinical and laboratory 
evidence.15,25 Suggestive angiographic fi ndings are alter-
nating segments of stenosis with normal or dilated 
intervening segments, and arterial occlusions (fi gure 2). 
Other abnormalities are delayed arterial emptying and 
anastomotic channels.42 Microaneurysms are rarely seen. 
Vasculitic lesions usually aff ect several arteries bilaterally. 
In many cases, both large arteries (internal carotid and 
intracranial vertebral arteries, basilar artery, and their 
primary branches) and smaller arteries are aff ected.

A limit of angiography is its low specifi city. Angio-
graphic fi ndings compatible with vasculitis might be 
encountered in several non-vasculitic disorders such as 
vasospasm, CNS infection, cerebral arterial emboli, and 
athero sclerosis.6,43 Two studies have compared the 
sensitivity of angiography for detection of vasculitis with 
the sensitivity of biopsy. In the Mayo Clinic series,15 43% 
of angiograms undertaken at diagnosis in patients with 
histologically proven primary CNS vasculitis were diag-
nostic for vasculitis, whereas in a retrospective review 
only 27% revealed vasculitis.6 Infl ammatory changes of 
brain arteries smaller than the resolution of angiography 
might partly account for false-negative results.20 However, 
despite these limitations, cerebral angiography is the 
radiological gold standard for identifi cation of primary 
CNS vasculitis. Diagnosis should not be based on positive 
angiography alone, and angiography results should 
always be interpreted in conjunction with clinical, 
laboratory, and MRI fi ndings.

MRA is less invasive than is angiography (fi gure 2), but 
it is less sensitive in detection of lesions associated with 

posterior circulation and distal vessels.15,44 Therefore, in 
patients with abnormal MRI but normal MRA in the 
context of strongly suggestive clinical history, cerebral 
angiography should be done. Additionally, MRA can 
overestimate the severity of stenoses at points of vessel 
branching or vascular occlusions.
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Figure 2: Imaging of patients with primary CNS vasculitis
(A) Cerebral angiogram shows alternating stenosis and dilatation of the distal 
middle cerebral artery (arrows) and the anterior cerebral artery (arrowheads). 
(B) Magnetic resonance angiography of the brain shows a short-segment 
stenosis of the anterior cerebral artery (green arrow) and stenosis of the distal 
middle cerebral artery (white arrow). (C) Fluid attenuation inversion recovery 
(FLAIR)-weighted MRI shows a large abnormality within the right cerebral 
hemisphere consistent with ischaemia (arrowheads). (D) MRI shows diff use, 
asymmetric, nodular, and linear leptomeningeal enhancement, with dura only 
slightly aff ected. 

Rheumatology Advances in Practice, 2023, 7(3), rkad080 
Dutra, 2017; European Stroke Journal 2023, Vol. 8(4) 842–879 

Vasculite do sistema nervoso central: 

AngioRM não substitui a arteriografia – estudar vasos pequenos

Arteriografia pode ser normal na vasculite de pequenos vasos. 

ample of an atherosclerotic plaque with fibrous cap
enhancement superficial to a lipid core.

In studies of extracranial vessel imaging with
pathologic confirmation, inflammatory conditions
are associated with concentric, circumferential wall
thickening and enhancement,5 whereas atheroscle-
rotic disease is frequently eccentric.4 In our study, we
found similar patterns in the intracranial vessels of
patients with atherosclerotic and inflammatory dis-
ease (biopsy confirmed in one case) confirming our
hypotheses. The enhancement patterns were consis-
tent and largely confined to the vessels supplying the
area of acute infarction. In some cases, remote vessels
also enhanced, raising concern of active or “hot”
plaque that might be at risk of future thromboem-
bolic events. It remains to be determined whether
enhancement within intracranial atherosclerotic
plaques can be used to select patients at high risk of
recurrent ischemic stroke.

None of the three individuals who had wall imag-
ing months after their acute events showed wall en-
hancement, and none of the patients with
extracranial sources for their strokes showed intracra-

nial wall enhancement. In addition, all 12 patients
with atherosclerotic disease imaged acutely showed
enhancement, and some had enhancement in vessels
that had not yet shown signs of infarction. This sug-
gests that enhancement may reflect active plaques or
“plaques at risk.” Studies with carotid wall imaging
have shown similar correlations between plaque rup-
ture and symptomatic presentations.13 The concept
of using imaging to identify vulnerable plaques is
well established.14 Inflammation in chronic athero-
sclerotic plaques plays a role in destabilizing the
plaque.15 Denuded vascular endothelium with in-
flammatory components or neovascularization is
most likely to enhance and also likely serve as a focus
for clot formation and embolization.14 It is therefore
not surprising that similar enhancement patterns can
be seen in intracranial vessels using higher-resolution
scanners and optimized acquisitions. It remains to be
seen whether current treatments (e.g., statin loading,
anti-inflammatory therapies) can alter the enhance-
ment pattern and affect clinical outcome.

Our dissection cases also confirmed the hypothe-
sis that eccentric bright T1 elements (higher signal

Figure 3 Biopsy-confirmed giant cell arteritis with smooth concentric middle cerebral artery enhancement

A 67-year-old woman presented with multiple TIAs followed by headache and multiple focal neurologic deficits, progressing to decreased level of con-
sciousness (table e-1, case 9). Diffusion images (not shown) revealed dozens of small cortical and subcortical areas of restriction. Reformatted CT angio-
gram (A) shows bilateral narrowing (arrows) of the cavernous and supraclinoid internal carotid arteries (ICAs). Catheter digital subtraction angiogram
images (B, combined right and left injections) confirm these findings (black arrows). Axial fast imaging employing steady state acquisition images (C) at the
level of the cavernous sinuses show wall thickening (arrow) of bilateral cavernous ICAs. Axial T1 fluid-attenuated inversion recovery (FLAIR) (D and F)
demonstrates mural thickening (arrow) of both cavernous ICAs with luminal narrowing. After gadolinium administration, corresponding axial T1 FLAIR
images (E and G) show smooth, concentric wall enhancement (arrows) of the cavernous ICAs. Similar enhancement (arrow) is also noted in both vertebral
arteries (H). Note the normal-appearing, nonenhancing basilar artery (starred, D–G). Temporal artery biopsy (I and J) shows destruction of the internal
elastic lamina with inflammatory cells (predominately lymphocytic with occasional multinucleated giant cells) in the media and adventitia. There were also
luminal occlusion and fibrin platelet plugs in the vasa vasorum confirming the diagnosis of giant cell arteritis.
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• Processo inflamatório (granulomatoso, linfocítico, necrotizante,
relacionado à deposição de beta-amiloide) restrito ao SNC

• Diagnóstico de exclusão

• Exames complementares baixa sensibilidade

• Biópsia cerebral é o padrão-ouro.

Vasculite primária do SNC
Conceitos gerais



• Risco de complicação da Bx 1%

• MUDA O DIAGNÓSTICO EM 39%

• Anatomopatológico: Granulomatoso (58%), 
linfocítico (28%) ou necrotizante (14%), beta-
amiloide

• Imunohistoquímica para beta-amiloide e 
marcadores linfóides

TABLE 4. Treatment and Diagnostic Findings in 8 Patients With Angiography-Negative PCNSV and 76 Patients With
Angiography-Positive PCNSV

Treatment, Finding*
Angiography-Negative PCNSV

(n = 8)
Angiography-Positive PCNSV

(n = 76)
p

Value

Initial treatment

Prednisone alone 6 (75) 33 (44) .143y

Prednisone and cyclophosphamide (oral/pulse) 2 (25) 37 (49)

Prednisone and azathioprine 0 (0) 3 (4)

Cyclophosphamide oral alone 0 (0) 2 (3)

None 0 (0) 1 (1)

Duration of therapy, mo

Prednisone 12.5 (2.0Y100) 10.0 (1.0Y44.0) .558

Cyclophosphamide 6.0 (3.0Y91.0) 10.0 (1.0Y25.0) .623

Patients not taking therapy at latest follow-up 0 (0) 23 (31)z .099

Brain biopsy pattern

Lymphocytic 2 (25) 1 (20) 1.000

Granulomatous 5 (63) 4 (80)

Necrotizing only 1 (13) 0 (0)

CNS specimens with amyloid angiopathy 3 (38) 3 (13)‘ .161

MRI findings

Minimal/age-consistent white matter changes 0 (0) 2 (3)P 1.000

Presence of infarct 3 (38) 42 (63)P .254

Intracerebral hemorrhage 0 (0) 5 (8)P 1.000

Gadolinium-enhancing lesions (intracerebral
or meningeal)

6 (75) 16 (24)P .007

Gadolinium-enhancing lesions (intracerebral) 4 (50) 14 (21)P .088

Gadolinium-enhancing lesions (meningeal) 2 (25) 3 (5)P .085

*Categorical data are expressed as number and percentage of patients; continuous data are expressed as median and range.
yComparison of patients receiving therapy with any immunosuppressive agent and patients receiving therapy with prednisone alone.
zA total of 75 patients were considered because 1 patient had no therapy.
‘CNS specimens were available for 23 patients.
PA subset of 67 patients underwent MRI.

FIGURE 1. Photomicrograph of brain specimen including cortex and leptomeninges. Left, Small vessel with granulomatous
vasculitis (hematoxylin-eosin; original magnification ! 100). Normal small muscular artery is to right of involved vessel. Right,
Granulomatous character of inflamed vessel, with vessel wall destruction (hematoxylin-eosin; original magnification ! 400).

Salvarani et al Medicine " Volume 87, Number 5, September 2008

* 2008 Lippincott Williams & Wilkins268

Copyright @ 2008 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

Salvarani, 2008; Birnbaum 2009 

Vasculite primária do SNC
Biópsia cerebral



Linfoma B angiocêntrico

HE CD20

VPSNC

Dutra, 2017

VPSNC

Vasculite do sistema nervoso central



Vasculites inflamatórias
• Primária
• Sistêmicas (PAN, GPA, LES, 

linfomatose granulomatoide, 
sarcoidose)

• Genéticas
• MOG

Vasculites infecciosas
• HIV
• Família Herpes  (VZV)
• Meningococo, sífilis, 

tuberculose, aspergilus

VASCULITE PRIMÁRIA DO SNC
Diagnóstico diferencial



Critérios diagnósticos propostos por Calabrese (Alba, 2011)

1 – História e manifestações clínicas de origem indeterminada 
após investigação inicial;

2 – Arteriografia com achados clássicos de vasculite ou biópsia 
demonstrando vasculite;

3 – Não há evidência vasculite sistêmica ou de outra doença que 
possa mimetizar os achados do item 2. 

Diagnóstico de exclusão
Triar outros sistemas potencialmente envolvidos

Vasculite primária do SNC
Critérios diagnósticos



Westendrop, 2015

FUTURO DAS VASCULITES:
 Exoma, painéis genéticos e metagenômica

Ann Neurol 2023 Jan;93(1):109-119.

Dos 21 casos, 14 foram 
readiagnosticados
- 9 mog
- 3 LHH
- 1anti-GABA-A
- 1 Aicardi-Goutierres

Neurology 2015 May 19;84(20):2092-3.



Westendrop, 2015

Neurology: Clinical Practice 2023;13:e200167.

FUTURO DAS VASCULITES:
 Exoma, painéis genéticos e metagenômica



Vasculites infecciosas: 
Vasculopatia associada ao VZV



• Principal causa de AVC em crianças abaixo de 2 anos (primoinfecção). 

• Adultos após zoster podem evoluir com  AVC/ IAM pela reativação viral nas 
arterias

• Manifestações neurológicas até 12 meses após manifestações cutâneas.

• LCR normal, PCR negativo, Elisa positivo

• Curso crônico e recorrente. REQUER TRATAMENTO

Vasculopatia associada ao VZV



Breuer, 2014

Vasculopatia associada ao VZV



• Pacientes CD4< 200, CV alta

• Aneurismas fusiformes com 
hemorragia e isquemia

• Adultos sintomáticos,
•  1,6% das crianças HIV+ 

assintomáticas

• Compartimentalização do HIV



Histiocitose

• Doença clonal, infiltração de histiócitos (linhagem mieloide)

• Erdheim-Chester disease (ECD), Langerhans cell histiocytosis (LCH), Rosai-
Dorfman disease (RDD)

• 90% apresentam mutações na via MAPK/ERK, 50% anti-BRAF LCH
• 33% dos RDD mutação MAPK/ERK

• Vemurafenib anti-BRAF (melanoma) – usado também no histiocitose



Histiocitose

Mayo Clin Proc. 2019;nn(n):1-18
Front Immunol. 2023 Sep 22;14:1260193
Neurol. Int. 2022, 14, 716–726.



Histiocitose

Mayo Clin Proc. 
2019;nn(n):1-18
Front Immunol. 2023 Sep
22;14:1260193
Neurol. Int. 2022, 14, 
716–726.



• O prognóstico e evolução depende do tamanho do vaso 
acometido.

• Evolução de anos e curso recorrente descrito na literatura, 
principalmente pacientes jovens

• Relapse 26% e vários pacientes da última série estão 
estáveis.

• Subtipo pequenos vasos pode responder a corticoide e 
arteriografia negativa podem responder apenas a corticoide.

Vasculite primária do SNC
Tratamento e prognóstico

Calabrese, 2016; Dutra 2017; Hajj Ali, 2019



Calabrese, 2016

Vasculite primária do SNC
Tratamento e prognóstico



• Dos 168 pacientes com PACNS , 10 
(5.9%) apresentaram linfoma, 6 
Hodgkin.

• Pacientes com linfoma eram mais 
frequentemente homens, 

• com maior realce meníngeo



Vasculites do SNC em doenças sistêmicas

• Variável preditora de pior prognóstico
• Manifestação neurológica pode ser 1a. manifestação da 

doença
• Afastar infecção do SNC e SAAF
• Tratamento direcionado pela doença de base



• Se houver hipótese de vasculite primária do SNC:

- Vasculite x vasculopatia
- Defina se há comprometimento sistêmico
- Lembre do vessel wall
- Lembre da metagenomica e exoma
- Se possível biopsiar sempre (muda conduta em 39%)
- Lembre vasculopatia da varicela
- Escolher adequadamente terapia de indução.

Take home messages
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Somos 30 Centros brasileiros!

• Hospital servidores do RJ (Prof. Mariana Spitz)
• UFMG (Prof. Francisco Cardoso)
• UFAL (Prof. Leticia Januzi)
• UFMA (Prof. Aline Juliano)
• UFBA (Prof. Jamary de Oliveira Filho)
• UFC (Prof. Pedro Braga-Neto)
• UFPE (Prof. Eduardo Mello)
• UFRN (Prof. Clécio Godeiro)
• UFPR (Prof. Helio Teive)
• UFSC (Prof. Katia Lin)
• Hospital geral de Fortaleza ( Prof. Fernanda Maia)
• Hospital de Base de Brasilia (Prof. Ronaldo Maciel)
• Hospital Israelita Albert Einstein (Prof. Rodrigo Thomaz)
• INCE (Instituto de Neurologia de Curitiba) (Prof. Pedro Kowacs)
• Laboratório Fleury (Prof. Luis Eduardo Coelho de Andrade e Dra. 

Alessandra Dellavance)
• Hospital Pequeno Príncipe, Curitiba
• PUCRS (Prof. Buna Klein)
• UFAM (Prof Nise) 
• FMUSP (Dr.Mateus Simabukuro)
• Instituto Neurológico de Goiania (Dr. Marcos)
• UNESP Botucatu (Dra. Laura Cardia)
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