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EDITORIAL
Neurologia e Aves

Neurology and Birds

Luis Santos "*

1-Servico de Neurologia / Hospital de Egas Moniz, Centro Hospitalar de Lisboa Ocidental, Lisboa, Portugal.

DOI: https://doi.org/10.46531/sinapse/ED/230018/2022

Quando no verao do ano passado me propu-
seram fazer uma apresentacdo no Congresso de
Neurologia sobre neurologia e aves, no ambito do
tema do congresso — multidisciplinaridade — con-
fesso que a minha primeira reacgao foi agradecer e
recusar, pois temia que meia-hora a falar sobre do-
encas neuroldgicas causadas pelas aves seria muito
enfadonho e entediante. Ao mesmo tempo, pensei
que nao deveria desperdicar esta oportunidade de
poder partilhar com os meus colegas de profissao
alguns conhecimentos sobre ornitologia, em parti-
cular sobre a inteligéncia das aves e, por isso, decidi

aceitar o convite.

Figura 1. O tordo Turdus philomelos utiliza
A associacdo entre sindrome de Guillain-Barré pedras(j;ara partir a concha de caracois.

Autor da fotografia: Pedro Inacio.

(SGB) e a infeccao por Campylobacter jejuni é co-

nhecida por todos os neurologistas, desde o primeiro ano do internato ou mesmo desde o curso
de medicina, e é mencionada em todos os artigos de revisao da doenca. Esta associagio ¢é espe-
cialmente forte nas formas axonais de doenca e ocorre com mais frequéncia em paises do sudeste
asiatico e américa latina."? O que é omisso na maioria dos artigos é que s3o as galinhas o principal
vector de transmissdo desta bactéria aos seres humanos.? A bactéria C. jejuni € um comensal nas
galinhas, nio causando doenca nestes animais e é excretada nas fezes.* Os seres humanos sio
infectados através do contacto préximo com as galinhas, pela ingestao de agua contaminada ou
pela ingestio de carne sub-cozinhada.® Estima-se que mais de metade das galinhas para consumo
humano sejam portadoras da bactéria. Esta infeccao é a principal causa de gastroenterite bacteriana
em seres humanos e cerca de | caso em cada 1000 desenvolve um SGB.?

Outro conceito conhecido por todos os neurologistas é o papel do gyrus fusiforme na identi-
ficacao de faces. Com o advento da ressonancia funcional tornou-se possivel estudar in vivo em
individuos saudaveis, o envolvimento de diferentes partes do cértex nos varios processos cogniti-
vos. Foi deste modo que se percebeu que os observadores de aves utilizam o gyrus fusiforme na
identificacdo visual das aves. Ao visualizar uma ave, um observador de aves recolhe uma série de
caracteristicas visuais, tais como o tamanho global da ave, o tamanho relativo das varias partes do
corpo (comprimento do bico ou das patas, por exemplo), as cores e a sua localizacdo no corpo da
ave, a postura e os movimentos da ave; conseguindo com a analise destes elementos identificar

correctamente a espécie. Deste modo, ao ver uma ave, um observador que conheca aquela espé-
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cie em particular, nao diz que esta a ver um passaro, diz
que esta a ver um tentilhdo ou um chapim, do mesmo
modo que quando vemos alguém que conhecemos, nao
afirmamos que estamos a ver um ser humano, dizemos
que estamos a ver o Jodo ou a Maria. Pelo contrario, os
individuos que nao tiveram qualquer treino para iden-
tificar as diferentes espécies de aves, nao recorrem ao
gyrus fusiforme quando visualizam uma.®

A inteligéncia das aves s6 comecou a receber a devi-
da atengao, por parte da comunidade cientifica, nas dlti-
mas décadas. As aves, ao contrario dos mamiferos, nao
eram consideradas animais particularmente inteligentes.
A expressao “cérebro de passarinho” é usada para in-
sultar alguém considerado pouco esperto. Apesar do
seu reduzido volume cerebral e da auséncia de sulcos na
superficie do cérebro, as aves possuem um ndmero se-
melhante de neurénios ao dos primatas’ e compensam a
constituicao tipica do cértex dos primatas, de 6 camadas
de neurdnios e uma superficie ampliada do cértex gra-
cas a existéncia de sulcos, por uma estrutura sem sulcos
chamada palium, capaz de albergar uma densidade mui-
to superior de neurénios.®

Um dos sinais indicadores de inteligéncia superior é
a capacidade de um animal se reconhecer a si préprio,
capacidade que é reconhecida em algumas espécies de
aves, como por exemplo as pegas “Pica pica”.’ Outro
sinal de inteligéncia é a utilizacdo de instrumentos re-
conhecida em muitas espécies de aves, desde o comum
tordo Turdus philomelos (Fig. 1) que utiliza pedras para
partir a concha dos caracdis, ou o tentilhdo Geospiza
pallida, que Darwin estudou nas Galapagos e que utiliza
paus agucados para extrair insectos do tronco de arvo-
res. Muitos mais exemplos podem ser dados, mas uma
espécie merece destaque — o Corvo da Nova Caledénia
Corvus moneduloides — nao sé é capaz de utilizar varios
instrumentos e de antecipar o resultado da utilizacdo de
diferentes instrumentos, como mostrou ser capaz de
modificar a forma de um arame para obter uma extre-
midade em forma de gancho (ver videos no Youtube®)
e assim conseguir extrair o alimento de um invélucro.'®

Algumas aves tém excelentes capacidades de memo-
rizagado. Um dos exemplos mais citados é o do Quebra-
-nozes de Clark Nucifraga columbiana. Durante o verao
enterra milhares de pinhdes e no inverno consegue re-
cordar mais de 10 000 locais de armazenamento num
raio de 30 km."

Todas as aves vocalizam e sabe-se que os diferentes

sons tém significados distintos. Tipicamente, ha sons
para o acasalamento, sons para marcar territério, sons
para individuos da mesma espécie se manterem em con-
tacto (particularmente importante quando se deslocam
nas copas das arvores, onde a visibilidade é escassa),
sons para avisar a presenca de um predador, sons que
os juvenis emitem para atrair a atencao dos progenito-
res e sons cujo objectivo ainda nao foi por nés entendi-
do. Ha inclusivamente aves que conseguem aprender a
nossa linguagem, como os papagaios cinzentos Psittacus
erithacus.'

A orientacido no espaco é outra capacidade notavel
de muitas espécies de aves, em especial as que fazem
longas viagens migratérias transcontinentais. Para isso as
aves recorrem a varias estratégias, tais como orientacao
pelo sol, por marcos visuais da paisagem (rios, costa,
estradas, etc.), pelas estrelas (muitas aves migram de
noite), pelo olfacto e, talvez a mais singular, a orienta-
cao pelos campos magnéticos da terra. Esta capacidade
reside num érgao especializado, cujos receptores se en-
contram na retina e no bico e que permite determinar
a posigao relativa, quer no eixo norte-sul quer no eixo
oeste-este, ou seja, um auténtico GPS bioldgico. '

A capacidade de apreciar a beleza é considerada um
apanagio exclusivamente humano e um sinal da nossa
inteligéncia superior. Todavia, esta exclusividade tem
sido contestada por varios investigadores. Um dos pri-
meiros a chamar a atencao de que certos animais fazem
escolhas de acordo com atributos estéticos foi Darwin,
a propésito da evolugdo das penas da cauda do grande
faisao de Argus Argusianus argus. Para Darwin, as longas e
atractivas penas da cauda evoluiram para o que sao hoje,
porque as fémeas escolhem os machos com quem que-
rem acasalar pela beleza das penas; mecanismo a que
chamou selecédo sexual e que funciona em paralelo com
a selecdo natural (lei do mais forte).'* Noutras espécies
de aves como os Pergoleiros, os machos constroem es-
truturas (as pérgolas) decoradas com muitos elementos
coloridos e as fémeas escolhem os machos para acasa-
lar em funcio da “beleza” destas construgoes.'> Noutro
grupo de aves, os Manaquins, sdo as complexas coreo-
grafias que os machos executam que sao avaliadas pelas
fémeas e que decidem a escolha do parceiro.'®

Todos estes exemplos atestam a complexidade dos
comportamentos das aves e estao na origem do fascinio
de tantas pessoas pela observagao de aves. Citando o

naturalista David Attenborough “Everyone likes birds.
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What wild creature is more accessible to our eyes and
ears, as close to us and everyone in the world, as uni-

versal as a bird?”. m
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Abstract

Introduction: Ganglioglioma and dysembryoplastic neuroepithelial tumor repre-
sent the most common neoplasms in the group of long-term epilepsy-associated tu-
mors. Mapping of epigenetic alterations, particularly DNA methylation, has recently
been shown to offer promising perspectives in brain tumors, identifying key genes
that may serve as potential diagnostic biomarkers. We aim to perform a genetic and
epigenetic analysis using long-term epilepsy-associated tumors' tissue, to contribute
to the identification of such biomarkers.

Methods: DNA copy number alterations and methylation status in genes relevant to
tumorigeneses were analyzed by methylation-specific multiplex ligation-dependent probe
amplification using fresh frozen postoperative tissue obtained from epilepsy surgery.

Results: From the six tumors included in the study (three gangliogliomas and three
dysembryoplastic neuroepithelial tumors), one ganglioglioma harboring a BRAF:p.V600E
mutation presented changes in methylation status. This particularly patient had a focal
epilepsy with video-electroencephalogram (EEG) reveling an ictal pattern in the right oc-
cipito-parietal region. Brain magnetic resonance imaging revealed a right mesial temporal
lesion. His seizure frequency increased despite antiepileptic treatment and two years later
he underwent his first surgery. Two more surgeries were performed years later due to
seizure recurrence associated to an increase of the residual tumor. Postsurgical Engel class
is lA at three years of follow-up. Copy number losses were detected in chromosomes 1p
(TP73), 2p (MSH$é), 3p (VHL), 10p (CREM), 11q (GSTP1), 12q (CHFR), 14q (MLH3), 16p
(PYCARD), 17p (TP53), 17q (BRCA1) and 19p (STK11). Copy number gains were detected
in chromosome 11p (CD44). The MGMT (58%) and CD44 (51%) genes were methylated.

Conclusion: A high number of chromosomal aberrations were identified in one
ganglioglioma, among which deletions dominated, reinforcing the spectrum of
chromosomal abnormalities previously described. We observed copy number gain
and methylation in CD44, which contributes to cell-cell/cell-matrix interactions. The
methylation of MGMT, involved in DNA repair, is concordant to other studies. Our
data highlight the importance of unravel new chromosomal imbalances and the role
of DNA methylation in theses tumors, which may provide more arguments in favor
of an integrative histological and (epi)genetic classification.
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Resumo

Introdugdo: O ganglioglioma e o tumor neuroepitelial disembrioplasico repre-
sentam as neoplasias mais comuns no grupo de tumores associados a epilepsia de
longa duracdo. O mapeamento de alteragdes epigenéticas, particularmente a me-
tilagdo do DNA, demonstrou oferecer perspetivas promissoras nos tumores cere-
brais, identificando genes-chave que podem representar potenciais biomarcadores
diagndsticos. O nosso objetivo é realizar uma anélise genética e epigenética usando
tecido de tumores associados a epilepsia de longa duragao, para contribuir na iden-
tificacdo de tais biomarcadores.

Métodos: Alteracbes no nimero de copias de DNA e padrdo de metilacdo em
genes relevantes para tumorigénese foram analisados por methylation-specific mul-
tiplex ligation-dependent probe amplification, usando tecido pds-operatério fresco
congelado obtido na cirurgia de epilepsia.

Resultados: Dos seis tumores incluidos no estudo (trés gangliogliomas e trés tu-
mores neuroepiteliais disembrioplasicos), um ganglioglioma com mutagdo BRAF:p.
V600E apresentou alteragdes na metilacdo. Este doente em particular tinha uma
epilepsia focal, com o video-eletroencefalograma (EEG) a revelar um padr&o ictal na
regido occipito-parietal direita. A ressonancia magnética cerebral revelou uma lesdo
temporal mesial direita. A frequéncia das crises aumentou apesar do tratamento
antiepilético e dois anos depois foi submetido a sua primeira cirurgia. Mais duas
cirurgias foram realizadas anos depois devido a recorréncia de crises associada ao
aumento do tumor residual. A classe de Engel pds-cirurgia é IlA aos trés anos de
seguimento. Perdas no numero de cdpias foram detetadas nos cromossomas 1p
(TP73), 2p (MSH$6), 3p (VHL), 10p (CREM), 11q (GSTP1), 12q (CHFR), 14q (MLH3),
16p (PYCARD), 17p (TP53), 17q (BRCA1) and 19p (STK11). Ganhos no nimero de
copias foram detetados no cromossoma 11p (CD44). Os genes MGMT (58%) e CD44
(51%) encontravam-se metilados.

Concluséo: Identificou-se um elevado nimero de alteracées cromossémicas num
ganglioglioma, com predominio de delecdes, reforcando o espectro de alteracbes
cromossOmicas previamente descrito. Observdmos um ganho no nimero de copias
e metilacdo do CD44, que contribui para interacdes célula-célula/célula-matriz. A
metilacdo do MGMT, envolvida na reparacdo do DNA, estd de acordo com outros
estudos. Os nossos dados destacam a importéancia de desvendar novos desequili-
brios cromossémicos e o papel da metilacdo do DNA nesses tumores, fornecendo
mais argumentos a favor de uma classificacao histoldgica e (epi)genética integrada.

Introduction

A brain tumor compromising the neocortex or neu-
ronal circuits can cause a seizure and progress into
chronic epilepsy. Long-term epilepsy-associated tumors
(LEATs) refer to a heterogenous spectrum of gener-
ally low-grade brain tumors recognized in patients with
long-term medically refractory epilepsy.'? Ganglioglio-
ma (GG), with its biphasic composition of neuronal and
glial cell elements, represented the most frequent brain

tumor in a European multicentric study analyzing epi-

lepsy surgery brain specimens, followed by dysembryo-
plastic neuroepithelial tumor (DNT).> However, the
differential diagnosis and histopathological classification
between LEATs entities is sometimes a challenge, due to
variable microscopic features and multiple architectural
growth patterns.'* Although most cases have indolent
clinical behavior, a subgroup of these tumors does recur,
and others are unresectable."® Malignant tumor pro-
gression is exceptional and generally restricted to the

glial component.'® Thus, it is important to better un-
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Table 1. Summary of gene function and chromosomal localization of the 38 genes in study

Symbol Name Function Cligﬁ?f:gg;‘al
TP73 Tumor protein p73 Apoptosis related gene 1p36.32
MSHé6 mutS homolog 6 DNA mismatch repair 2p16.3
VHL Ve Hippel-LindauPtrlé:r;}(i)rl" ﬁtégg‘;essor, E3 ubiquitin Ubiquitination and proteasomal degradation 3p25.3
RARB Retinoic acid receptor, beta Transcription éel eurlgrt‘nitci)gtligi” growth and 3p24.2
CASR Calcium-sensing receptor Cellular calcium homeostasis 3g21.1
L2 Interleukin 2 Immune response 4927
Antagonist of the Wnt signaling pathway,
APC Adenomatous polyposis coli cell migration and adhesion, transcriptional 5g22.2
activation, and apoptosis
ESR1 Estrogen receptor 1 Transcription ;i%uéaiggpe,ncﬂealgjcl)ir proliferation 625.1
CDKé Cyclin-dependent kinase 6 Differentiation and Cell cycle control 7921.2
CFTR e e oo G ance [eguitor Transport of chloride ions 7q31.2
CDKN2A Cyclin-dependent kinase inhibitor 2A Cell cycle control, apoptosis regulation 9p21.3
PAX5 Paired box 5 Regulator in early development 9p13.2
PTCH1 Patched 1 Receptor for sonic hedgehog 9q22.33
CREM cAMP responsive element modulator Component ?jaaémz—t?;ﬁdiated signal 10p11.21
KLLN killin, p53-regulated DNA replication inhibitor Cell cycle control 10923.31
PTEN Phosphatase and tensin homolog Cell cycle regulation 10g23.31
MGMT O-6-methylguanine-DNA methyltransferase DNA repair 10926.3
CD44 CD44 molecule (Indian blood group) Cell-cell and cell-matrix interactions 11p13
WT1 Wilms tumor 1 Trasncription factor binding 11p13
PAXé6 Paired box 6 Transcription regulation 11p13
GSTP1 Glutathione S-transferase pi 1 Apoptosis regulation 11913.2
ATM ATM serine/threonine kinase Cell cycle control 11922.3
CADM1 Cell adhesion molecule 1 Cell adhesion 11923.3
PAH Phenylalanine hydroxylase Phenylalanine catabolism 12g23.2
CHFR Checkpoint with forkhead and i@ finger domains, €3 Cell cycle control 12q24.33
BRCA2 Breast cancer 2, early onset DNA repair, Cell cycle control 13913.1
RB1 Retinoblastoma 1 Cell cycle control 13q14.2
MLH3 mutL homolog 3 DNA mismatch repair 14q24.3
THBS1 Thrombospondin 1 Cell-cell and cell-matrix interactions 15914
TsC2 Tuberous sclerosis 2 Cell cycle control 16p13.3
PYCARD PYD and CARD domain containing Apoptosis regulation 16p11.2
CDH13 Cadherin 13 Cell adhesion 16923.3
TP53 Tumor protein p53 Cell cycle control and apoptosis 17p13.1
PMP22 Peripheral myelin protein 22 Growth regulation 17p12
BRCA1 Breast cancer 1, early onset DNA repair, Cell cycle control 17921.31
STK11 Serine/threonine kinase 11 Cell metabs)[l\i‘s/&na;:;\;gglféistg,oizgptosis and 19p13.3
KLK3 kallikrein-related peptidase 3 Angiogenesis regulation 19913.33
GATAS GATA binding protein 5 Transcription factor binding 20q13.33
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derstand the molecular pathogenesis of these tumors,
their epigenetic pattern, and risk factors for recurrence
or malignant transformation.'

DNA methylation is one of the main types of epige-
netic modifications in humans, and it plays an important
part in tumorigenesis.® Numerous studies have demon-
strated that methylome profiling is a robust approach
to central nervous system tumor classification, which
sometimes transcend conventional histopathologic di-
agnosis.”!! Aberrant methylation of normally unmethyl-
ated CpG-rich areas, also known as CpG (cytidine phos-
phate guanosine) islands, which are located in or near
the promoter region of many genes, have been associat-
ed with transcriptional inactivation of important tumor
suppressor genes and DNA repair genes.'> Methylation-
specific multiplex ligation-dependent probe amplifica-
tion (MS-MLPA) has been accepted as a reliable method
for the detection of changes in methylation status as well
as copy number quantification in selected genomic DNA
sequences in a simple reaction.'?

In this study, we demonstrate the use of the MS-
MLPA assay on DNA samples from LEATs, including GG
and DNT tissue, in order to identify potential biomark-
ers through a genetic and epigenetic analysis.

Material and Methods

Six fresh-frozen tissue specimens from LEATs, ob-
tained during epilepsy surgery, were analyzed with MS-
MLPA. DNA from brain tissues of patients and controls
were extracted using QlAamp DNA mini kit (50) (Qia-
gen, p/n 51304, Valencia, CA, USA), according to the
manufacturer’s instructions. The DNAs were quantified
by UV spectrophotometric analysis using a Nanodrop
1000 Spectrophotometer (Thermo Scientific, USA).

Table 2. Sample characterization

MS-MLPA analyses were performed using SALSA
MLPA Kit ME002 (MRC-Holland, Amsterdam, The
Netherlands), which can simultaneously detect copy
number alterations (CNAs) in 38 different tumor-relat-
ed genes, and aberrant methylation patterns in a subset
of 25 of these genes (Table 1). All MS-MLPA reactions
were performed according to a standard protocol de-
scribed by Nygren et al,'> with minor modifications.
Briefly, 100 ng of each DNA sample was denatured and,
after the addition of the probemix, the probes were al-
lowed to hybridize for |5 hours at 60°C. Subsequently,
the samples were divided into two groups, i.e., half of
the samples was directly ligated and in the other half
the ligation was combined with Hhal digestion. Multi-
plex PCR was carried out for 35 cycles of 30 seconds
at 95°C, 30 seconds at 60°C, and | minutes at 72°C.
All the reactions were carried out in a thermal cycler
equipped with a heat lid (ABI 2720, Applied Biosystems,
Foster City, CA, USA). The PCR products were heat-
denatured and analyzed on a Gene Scan ABI PRISM
3130 capillary electrophoresis system (Applied Biosys-
tems, Foster City, CA, USA). Three control specimens
(postmortem brain tissue collected upon autopsy of pa-
tients without known history of neurological disease), as
well as a negative control (without DNA), were always
included in each MLPA assay.

Binning of the raw data and comparative analyses
were performed using CoffalyserNET software. For
each MLPA probe we determined the specific cut-off
values for gain and loss, using 95% confidence intervals
as determined on tissues from non-tumor subjects. A
copy number gain was scored when a value exceeded
1.2 and a copy number loss was scored when a value

was lower than 0.8. A gene promoter was considered

. Engel surgical
Pt Histopathological Sex égife:tsy c?lljsr::?oen at | Age at Brain Type of outcome
diagnosis surgery (y) | location surgery (follow-up
onset (y) | surgery (y) after surgery)
1 DNT F 11 8 19 Left frontal Lesionectomy 1A (4y)
2 GG M 1 6 7 Left temporal | ATL + AH 1A (4y)
Right )
3 | DNT M 17 37 54 té%wporal Lesionectomy IA@3y)
Right .
4 | GG BRAF:p.V600E M 27 8 35 telgwporal Lesionectomy A (3y)
5 | DNT M 6 2 8 Right parietal | Lesionectomy IA(Ty)
6 GG BRAF:p.V600E F 24 2 26 Left temporal | ATL A (1y)

DNT: dysembryoplastic neuroepithelial tumor; GG: ganglioglioma; F: female; M: male; y: years; ATL: anterior temporal lobectomy; AH: amyg-
dalohippocampectomy
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methylated when the methylation dosage ratio was =  previous work'® and more recently recommendations. '

0.50, which means that at least 50% of the DNA was All procedures were conducted in accordance with

methylated. These cut-off values were based on our the Declaration of Helsinki and approved by the local

164

Table 3. MS-MLPA data from GG tissue

Chrom./Genes Copy number alterations Chrom./Genes Methylation dosage ratio
[01p (h=")L.[TP73] 0.59 [01p (n="1)L.[TP73] 13%
[02p (n="1).IMSH®)] 0.74 [02p (n="1).IMSH®)] 7%
[03p (n=2)].[VHL] 0.78 [03p (n=2)].[VHL] 0
[03p (n=2)].[RARB] 1.08 [03p (n=2)].[RARB] 3%
[039 (n=1)].[CASR] 1.03 [069 (n=1)].[ESR1] 9%
[04q (n=")L.[IL2] 1.04 [09p (n=2)].[CDKN2A] 8%
[05g (n=1)L.[APC] 0.95 [09p (n=2)].[PAX5] 1%
[06q (n=1)L.[ESR1] 1.1 [10q (h=4)L.[KLLN] 5%
[079 (n=2)].[CDKé] 1.17 [10g (n=4)].[MGMT] 40%
[07q (h=2)].[CFTR] 1.08 [10q (n=4)].[IMGMT] 58%
[09p (n=2)].[CDKN2A] 1.04 [11p (n=3)].[PAXé] 0
[09p (n=2)].[PAX5] 1.06 [11p (n=3).]IWT1] 11%
[099 (h=")L.[PTCH1] 1.08 [11p (n=3)].[CD44] 51%
[10p (n=")L.[CREM] 0.79 [11q (n=4)L.[GSTP1] 0
[10q (n=4)L.[KLLN] 0.94 [11q (h=4).IATM] 4%
[10q (n=4)L.[PTEN] 1.02 [11q (h=4).[CADM1] 0
[10q (n=4).IMGMT] 1.13 [12q (h=2)].[CHFR] 12%
[10q (n=4)].IMGMT] 1.15 [13q (h=3)].[BRCAZ] 7%
[11p (n=3)].[PAX6] 1.12 [13q (n=3)].[RB1] 0
[11p (n=3).[IWT1] 1.01 [13q (n=3)].[RB1] 0
[11p (n=3)].[CD44] 1.21 [15q (n=1)L.[THBS1] 3%
[11q (h=4).[GSTP1] 0.79 [16p (n=2)L.IPYCARD] 7%
[11g (n=4)].[ATM] 0.89 [16g (n=1)].[CDH13] 1%
1119 (h=4).IATM] 0.87 [17p (h=2)L.[TP53] 12%
[11q (h=4).[CADM1] 1.11 [17q (h=1)].[BRCA1] 4%
[12q (n=2)].[PAH] 1.06 [19p (n=")L.[STK11] 0
[129 (n=2)].[CHFR] 0.77 [20q (n=1)].[GATAS] 16%
[13q (n=3)].[BRCA2] 0.95

[139 (n=3)].[RB1] 1.12

[139 (n=3)].[RB1] 0.95

[14g (n=1)L.[MLH3] 0.76

[15q (h=1).[THBS1] 1.13

[16p (=2)L.[TSC2] 0.91

[16p (n=2)].[PYCARD] 0.78

[169 (n=1)].[CDH13] 1.13

[17p (n=2)].[TP53] 0.77

[17p (n=2)].[PMP22] 1.03

1179 (h=1).[BRCA1] 0.70

[19p (h=T)LISTK11] 0.75

1199 (n=")L.IKLK3] 0.91

[20q (n=1)].[GATAS5] 1.04
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Ethics Committee. Informed written consent was ob-

tained from all patients.

Results

Six patients were included in the study, four out of six
(67%) were male. Neuropathological diagnosis revealed
three GGs (two with BRAF:p.V600E mutations deter-
mined by real-time PCR), and three DNTs, according to
the 2021 WHO Classification of Tumors of the Central
Nervous System.'"* The median age at epilepsy onset
was |4 years (IQR 20), the median of disease duration
at surgery was seven years (IQR 13) and the median age
at surgery was 23 years (IQR 32). A favorable surgical
outcome (Engel class IA) was observed in four out of six
(67%) patients. Sample characterization is described in
Table 2. From the six LEATs analyzed with MS-MLPA,
one GG tissue (patient 4) presented changes in meth-
ylation status (Table 3). We describe in more detail the
clinical data of this patient.

A 37-years-old, caucasian male, with no risk factors
for epilepsy and no relevant family history, which started
having seizures at the age of 27. The neurological exam
was normal. He was admitted to the Epilepsy and Sleep
Monitoring Unit for epilepsy characterization. Video-
electroencephalogram (EEG) recorded two seizures
arising from the right occipito-parietal region (Fig. 1A),
characterized by a visual and psychic aura, evolving to
a brief automotor component, then progressing to a
bilateral tonic-clonic seizure. EEG background activity
was normal. Interictal EEG showed rare right temporal
epileptiform discharges. Brain magnetic resonance im-
aging (1.5 Tesla) revealed a right medial temporal lobe
tumoral lesion (Fig.1B). The patient was treated with
up-titrating dose of levetiracetam and clobazam. His
seizure frequency increased despite antiepileptic treat-
ment and two years later he underwent brain surgery
(lesionectomy), with no postsurgical complications.
Two more surgeries were performed years later, the
last one at the age of 35, both due to seizure recur-
rence associated to an increase of the residual tumor.
Eslicarbazepine acetate was introduced as a second
add-on treatment. The patient has an Engel outcome of
IIA since the last surgery (approximately three years of
follow-up), with rare seizures now. Microscopy of the
paraffin-embedded permanent sections and appropriate
histochemical stains and antibody immunoreactivities,
confirmed a diagnosis of a GG harboring BRAF:p.V600E

mutation (CNS WHO grade ).

MS-MLPA revealed genetic imbalances in twelve
genes (Table 3), with a clear predominance of copy
number losses. Indeed, copy number losses were de-
tected in chromosomes |p (TP73 gene), 2p (MSH6
gene), 3p (VHL gene), |0p(CREM gene), |1q (GSTPI
gene), 12q (CHFR gene), 14q (MLH3 gene), 16p (PY-
CARD gene), |7p (TP53 gene), 17q (BRCAI gene) and
19p (STKII gene). On the other hand, copy number
gains were identified in chromosome | Ip (CD44 gene).

Regarding methylation analysis, both MGMT and
CD44 genes were methylated (Table 3). The MGMT
presented a methylation dosage ratio of 58% and the
CD44 demonstrated a methylation dosage ratio of 51%
(Table 3). Although GG is a compound tumor, these re-
sults represent the percentage of total methylation for
the tissue as a whole, not considering its heterogeneity.
Methylation scores below 0.50 were discarded accord-
ingly to the 2021 WHO Classification of Tumors of the

Central Nervous System recommendations. '

Discussion

Here we describe a MS-MLPA assay, performed with
LEATs tissue, for the detection of aberrant methylation
patterns of CpG islands and copy number changes of
many genes with relevance for oncogenesis, highlighting
the results obtained in a GG.

Most LEATs present a flat copy number profile.
However, a few common chromosomal alterations
have been described in studies including GGs and DNTs,
namely gains of chromosomes 5, 6, 7, and 16.'>'¢ A high
number of chromosomal aberrations were detected in
one of our GG tissue samples, among which deletions
dominated, reinforcing the spectrum of complete and
partial chromosomal abnormalities previously identified
applying other cytogenomic techniques.'”?* We found
that none of the genes evaluated exhibited both copy
number loss and methylation. In contrast, we observed
copy humber gain and methylation in CD44 gene. CD44
is a non-kinase cell surface transmembrane glycopro-
tein, which is involved in cell activation, cell-cell and cell-
matrix adhesion, cell migration, and cell-substrate inter-
action.?' CD44 functions as a receptor for hyaluronate
and many other extracellular matrix components.?' Aki-
yama et al demonstrated that the expression of the hya-
luronate receptors, CD44 and RHAMM (receptor for
HA-mediated motility), is virtually ubiquitous amongst
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Figure 1. Video-EEG and brain MRI of patient 4.

1A: Video-EEG showing an ictal pattern in the right
occipito-parietal region (20 mm/sec, 70 uV/cm, HFF: 70 Hz,
LFF: 1,6 Hz).

1B: Coronal T2 (a) and Coronal Reformatted 3D T1 post-
gadolinium (b) showing a right medial temporal lobe
tumoral lesion, involving the cortex of parahippocampal
and fusiform gyrus, but sparing the hippocampus, with
approximately 2 cm of maximum diameter. The tumor is
heterogeneous, with a lateral cystic area and a medial solid
component avidly enhancing with gadolinium.

glioma cell lines, and surgical specimens of human brain
tumors, including two GGs.2' There was a gradient of
expression amongst gliomas, with high grade gliomas
expressing more RHAMM and CD44 than lower grade
lesions or non-neoplastic specimens of human brain.?
The methylation of MGMT in our GG tissue is con-
cordant to previous studies.?*? MGMT, known as O-
6-methylguanine-DNA-methyltransferase, is a DNA re-
pair enzyme that repairs damaged guanine nucleotides
by transferring the methyl at O° site of guanine to its
cysteine residues.”* The expression of MGMT is gov-
erned by epigenetic gene silencing, which means that
when the CpG island of MGMT promoter is methyl-
ated, the MGMT protein expression should be low.22%
The level of MGMT varies widely according to the type
of tumor, and even varies among tumors of the same
type.” Wang and coworkers showed that 20% (5/25)
of the GGs (WHO grade |) analyzed by pyrosequencing
(PSQ) harbored MGMT promoter methylation.?? Liu et
al reported that methylation-specific PCR (MSP) analy-
sis revealed MGMT promoter methylation in all the 3/3
(100%) cerebellar GGs.?* On the other hand, in a study
with nine WHO grade | GGs from cerebral and extrac-

erebral locations, 56% (5/9) of the tumors exhibited
nuclear staining for MGMT protein.® Tumors with more
intensive MGMT protein expression tended to recur
more frequently, corresponding to the worse prognos-
tic predictive value.® This data suggested that the status
of MGMT protein expression may have prognostic value
for WHO grade | GGs.® Moreover, MGMT methylation
has been detected in other LEATs, namely 25% (1/4) of
pilocytic astrocytoma and 75% (3/4) papillary glioneu-
ronal tumors.?22¢ While MGMT has been deeply inves-
tigated in diffuse infiltrative gliomas and related drug
response to alkylating agents, its role in low-grade tu-
mors is less clearly understood, and further studies are
needed.??

DNA methylation profiling is highly robust and re-
producible even from small samples and poor quality
material.” A number of different methods and plat-
forms, including PSQ, MSP, methylation-sensitive high-
resolution melting, next generation sequencing, and MS-
MLPA have been used to detect promoter methylation
in tumors.? Due to its simplicity, the MS-MLPA method
described here may have potential as a screening tool
to identify specific epigenomic alterations, helping tu-
mor classification.'? The main advantages of MS-MLPA
are: (1) a large number of genes can be studied using
a minimum amount of DNA; (2) owing to its simple
procedure, large number of samples can be analyzed
simultaneously; and (3) MLPA is quantitative and can
discriminate between methylation of one, both or none
of the alleles.'

In conclusion, our data highlight the importance of
identify chromosomal regions for further fine mapping
and epigenetically assess LEATs tissue, in order to un-
ravel key genes that may serve as potential diagnostic
biomarkers, contributing to an integrative tissue-based

histological and (epi)genetic classification. B
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Abstract

Arterial dissection is an uncommon complication of reversible cerebral vasocon-
striction syndrome (RCVS). We describe the case of a 35-year-old woman with a
migraine history who presented with recurrent thunderclap headache and focal neu-
rological signs, including right hemiataxia. She had been diagnosed with COVID-19
disease two weeks earlier. Neuroimaging revealed multifocal stenosis of the pos-
terior circulation arteries and dissection of the right superior cerebellar artery. She
improved significantly throughout her one-week hospitalization and maintained only
mild ataxia. The interplay between COVID-19 disease, RCVS, and arterial dissection
requires further investigation.

Resumo

A disseccao arterial € uma complicacdo rara da sindrome de vasoconstricao cere-
bral reversivel (RCVS). Descrevemos o caso de uma mulher de 35 anos com histéria
de enxaqueca recorrente e sinais neuroldgicos focais, incluindo hemiataxia direita.
Ela tinha sido diagnosticada com a doenca COVID-19 duas semanas antes. A neuroi-
magem revelou estenose multifocal das artérias da circulacdo posterior e disseccdo
da artéria cerebelosa superior direita. A doente melhorou significativamente duran-
te a sua hospitalizacdo e manteve apenas ligeira ataxia. A interacdo entre a doenga
COVID-19, RCVS, e a dissecgao arterial requer mais investigacao.
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Introduction

Reversible cerebral vasoconstriction syndrome
(RCVS) occurs in the setting of multifocal reversible
vasospasm of the intracerebral arteries and manifests
with recurrent thunderclap headache, focal neurologi-
cal signs, seizures, and both ischemic and hemorrhagic
strokes. It is commonly triggered by vasoconstrictive
drugs or the post-partum state. Vascular abnormalities,
such as cervical artery dissection, have been found in
7% to 12% of RCVS patients. To our knowledge, this is
the first case reported of RCVS associated with dissec-
tion of the superior cerebellar artery (SCA) in a patient
who recently recovered from COVID-19.

Case Report

A 35-year-old woman presented to our emergency
department with two episodes of bilateral occipital
thunderclap headache separated by a three-hour inter-
val, associated with nausea and vomiting, photophobia,
and phonophobia. The pain intensity was rated witha 10
out of 10 intensity and did not improve after taking ibu-
profen. She did not tolerate orthostatic position, strain-
ing, and lifting heavy objects. The patient denied fever,
visual disturbances, confusion, trauma, and seizures.

Her past medical conditions included episodic mi-
graine with typical aura, obesity, and lower limb varicose
veins. She had had a positive nasopharyngeal swab for
SARS-CoV-2 two weeks earlier, but no symptoms were
present during the examination. She has been an active
smoker since the age of 17 (18 pack-years) but denies al-
cohol or illicit drug use. Her current medications included
sumatriptan pro re nata (PRN; ‘as needed’) and a proges-
tin contraceptive implant, although she had not taken su-
matriptan for this headache episode. Family history was
irrelevant and vital signs were within normal parameters.
Neurological examination revealed lethargy, gaze-evoked
nystagmus, horizontal hypermetric saccades, left facial
hypoesthesia and mild facial palsy, dysarthria, and right-
sided limb ataxia. There was no hemiparesis, and visual
fields were normal to confrontation. The patient had
normal strength and reflexes of the upper and lower ex-
tremities bilaterally. There was no neck stiffness or other
signs of meningeal irritation. The patient scored 6 points
on the National Institutes of Health Stroke Scale.'

Initial laboratory studies including blood count, C-
reactive protein, cardiac markers, and coagulation stud-
ies were unremarkable. Brain computed tomography
(CT) was normal at admission but repeat brain CT 8
hours later showed decreased attenuation of the right
cerebellar hemisphere which was in accordance with

Figure 1. A: Axial diffusion-weighted magnetic resonance
imaging (DWI) demonstrating right cerebellar hemisphere
restricted diffusion consistent with acute cerebellar ischemia.
B: Coronal oblique T1 weighted magnetic resonance vessel
wall imaging (VWI) after gadolinium administration showed a
long SCA hyperintense filling compatible with arterial dissec-
tion and intramural thrombus (white arrow).

the occlusion of the proximal segment of the right SCA
found on subsequent CT angiography. Transcranial Dop-
pler (TCD) ultrasound showed increased velocity at the
MI segment of the left middle cerebral artery, Al por-
tion of the anterior cerebral artery, basilar artery, and
both posterior cerebral arteries. Magnetic resonance
(MR) angiography disclosed stenosis of the prepontine
segment and fusiform dilatation of the ambient and
quadrigeminal segments of the right SCA, with an ec-
centric T| weighted hyperintensity suggestive of arterial
dissection with intramural thrombus (Fig. 1B). Luminal
irregularities in the V4 segment of both vertebral arter-
ies, basilar artery trunk, anterior inferior cerebellar ar-
teries, left SCA, posterior cerebral arteries, A2 segment
of both anterior cerebral arteries, and M2 branches of
middle cerebral arteries were also found (Fig. 2). Lum-
bar puncture, further bloodwork, including autoimmun-

Figure 2. Maximum intensity projection (MIP) of magnetic
resonance (MR) angiography showing stenosis of the prepon-
tine segment of the right superior cerebellar artery (white ar-
rowhead) followed by fusiform dilatation of the arterial lumen.
Note the discrete multifocal luminal irregularities affecting the
basilar artery (white arrows), the M1 segment of the left mid-
dle cerebral artery (empty arrow), and the A2 portion of both
anterior cerebral arteries (empty arrowheads).
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ity serum markers, and transthoracic echocardiogram,
were unremarkable.

The diagnosis of RCVS was established (RCVS2 score
of 7), and the patient was placed on nimodipine 30 mg
three times daily orally, which was titrated to half of the
dosage on day 7 of treatment given the improvements in
cerebral blood flow velocities after repeating TCD. The
patient received antiplatelet therapy during the hospital
stay and was discharged to a rehabilitation facility with
only mild right-sided ataxia and dysarthria.

Discussion

This case report describes a rare site for arterial dis-
section in a patient with the classic presentation of RCVS
that had been previously diagnosed with SARS-CoV-2
infection. Thunderclap headache in RCVS mimic those
of an aneurysmal subarachnoid hemorrhage. They are
triggered by exertion or the Valsalva maneuver and re-
cur in approximately 90% of the patients.! However,
these headaches are different from previous migraine
episodes. The mechanisms behind RCVS are not fully
understood, but sympathetic-mediated changes in the
vascular tone of the distal brain vasculature are gener-
ally accepted. Pregnancy, use of vasoconstrictive drugs,
invasive neurosurgical procedures, unruptured sac-
cular aneurysms, and cerebral venous thrombosis are
commonly associated triggers.? MR angiography is the
first-line non-invasive investigation and TCD may help
predict ischemic complications.> RCVS may be compli-
cated by subarachnoid hemorrhage, stroke, and arterial
dissection. While the presentation of our patient may be
typical, the dissection of the SCA associated with RCSV
is an unusual finding. A series of 20 cases of RCVS associ-
ated with cervical artery dissection found that recurrent
thunderclap headache was the most common presenta-
tion. The demographics of these patients matched those
of RCVS and cervical artery dissection alone, although
there was an unusually high frequency of multiple verte-
bral artery dissection. The lack of autonomic control of
the posterior circulation in outcoming rapid changes in
the blood pressure compared to the anterior circulation
may explain why these arteries were predominantly in-
volved when the dissection was multifocal.* At 3 months,
patients were discharged with a modified Rankin Scale
(mRS) score of 0 and vasoconstriction had resolved in all
patients. However, 9 out of 30 dissected arteries devel-
oped either residual stenosis or aneurysms.®

Superior cerebellar artery dissection is already a
rare entity on its own with only a few cases previously
described. Contrary to the SCA, the posterior inferior

cerebellar artery (PICA) seems to be the most dissected
cerebellar artery. Cerebellar artery dissection is more
common on the proximal arterial segment and shows
a young female predominance. Cerebellar ischemia is
found in almost half of the patients and headache is the
most common presenting symptom.¢ Whether RCVS or
SCA dissection started first in this patient remains elu-
sive. RCVS may raise the likelihood of arterial dissection
by increasing intraluminal pressure after the stenosis,
but the intima dissection can also release vasoactive sub-
stances capable of inducing vasospasm.® The low inci-
dence of both SCA dissection and RCVS makes a causal
relation more likely.

Vasoactive substance use is a known trigger factor for
RCVS, but not for arterial dissection. However, inflam-
mation is a known risk factor for both. Cases of com-
mon, internal carotid and vertebral arteries dissection
in asymptomatic COVID-19 patients have been report-
ed,”'® but no record of cerebellar arteries involvement
is described to date. The viral infection is set to trigger
an inflammatory response with consequent endothelial
damage and intimal vessel disruption.'' These patients
exhibited elevated leukocyte counts and inflammatory
markers, so the lack of these findings and the timing of
our patients’ spontaneous dissection raises questions on
whether the SARS-CoV-2 infection may have played a
part in her presentation. The role of COVID-19 disease
on RCVS is also not straightforward. RCVS has been
found in two patients with COVID-19 disease,'>'® but
this phenomenon was not attributed directly to the in-
fection itself. SARS-CoV-2 enters cells via the ACE2-re-
ceptors and the downregulation of those proteins may
lead to increased brain vessel hypertonia and promote
cerebral vasospasm. '

Our study was limited due to the lack of follow-up
imaging, but it was deemed unnecessary given the fa-
vorable clinical improvement. However, the interplay
between SARS-CoV-2 infection, RCVS, and arterial dis-

section requires further investigation.
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Abstract

X-linked adrenoleukodystrophy (X-ALD) is a rare peroxisomal disease caused by a
mutation in gene ABCD1, impairing peroxisomal 3-oxidation of very long-chain fatty
acids. It has a heterogeneous clinical presentation that may difficult the diagnosis,
with three main phenotypes: an Addison syndrome-like phenotype with adrenal in-
sufficiency; a myeloneuropathic form, which progresses as a spastic paraparesis; a
cerebral form with potentially extensive brain demyelination. Females can present
with a phenotype resembling the myeloneuropathic form, but with a slow progres-
sion. Prompt recognition and diagnosis are essential, as allogenic hematopoietic
stem cell transplantation can be offered for the cerebral form of the disease, the
phenotype with the worst prognosis.

We present four clinical cases of patients followed in our neurometabolic ref-
erence centre with X-ALD, highlighting different clinical presentations, diagnostic
workup, management and possible clues for the diagnosis.

Resumo

A adrenoleucodistrofia ligada ao X (X-ALD) é uma doenca peroxissomal rara cau-
sada por uma mutacdo no gene ABCD1, e que compromete a p-oxidagdo pero-
xissomal dos acidos gordos de cadeia muito longa. Tem uma apresentacgao clinica
heterogénea que pode tornar o diagnéstico dificil, com trés fenétipos principais: um
fenétipo sindrome de Addison-like com insuficiéncia suprarrenal; a forma mieloneu-
ropéatica, que progride com uma paraparésia espastica; e uma forma cerebral com
desmielinizagdo cerebral potencialmente extensa. As mulheres podem apresentar-
-se com um fenédtipo que se assemelha a forma mieloneuropética, mas com progres-
sdo lenta. O reconhecimento e diagndstico atempados sdo essenciais, uma vez que
o transplante alogénico de células estaminais hematopoiéticas pode estar indicado
para a forma cerebral da doenca, o fendtico com pior progndstico.

Apresentamos quatro casos clinicos de pacientes com X-ALD seguidos no nosso
centro de referéncia de doencas neurometabdlicas, enfatizando as diferentes apre-
sentacoes clinicas, abordagem diagndstica, seguimento e possiveis pistas para o
diagnéstico.
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Introduction

X-linked adrenoleukodystrophy (X-ALD) is an inher-
ited metabolic disorder of peroxisomes.' It is caused by
a mutation in the ABCD/ gene located at chromosome
Xq28, which codes an ATP-binding cassette responsible
for the transport of very long-chain fatty acids (VLCFA)
into peroxisomes for degradation through (3-oxidation.?
Adrenocortical cells and myelin producing cells (oligo-
dendrocytes and Schwann cells) seem to be particularly
vulnerable to the toxic accumulation of VLCFA, which
induces mitochondrial dysfunction and oxidative stress.?
This scenario may result in: (I) adrenal insufficiency,
which ultimately will affect 80% of patients®; (2) a neu-
ronal dying-back axonopathy, with myelopathy and pe-
ripheral neuropathy, caused by axonal disruption in the
context of myelin disturbance; and (3) a cerebral demy-
elination process, which may occur on top of the pre-
vious, and that is probably caused by VLCFA-mediated
myelin membrane instability inducing a proinflammatory
brain environment.?* This inflammatory activity may lead
to the disruption of the blood-brain barrier, and clinically
progress from behavioural changes to focal neurological
deficits, severe disability and ultimately death.

This complex pathophysiology results in four main
clinical phenotypes: (1) an Addison-only (AO) pheno-
type; (2) an adrenomyeloneuropathy (AMN) pheno-
type, which presents with a progressive spastic para-
paresis, sensory ataxia, sphincter dysfunction, and a
sensory-motor mostly axonal peripheral neuropathy; (3)
a cerebral adrenoleukodystrophy (CALD) phenotype,
which may begin at any age (childhood is most common,
adolescence and adulthood are rarer), and be the initial
presentation of the disease. It starts insidiously with cog-
nitive and behavioural symptoms and may evolve rapidly
with extensive cerebral inflammatory demyelinating le-
sions; finally (4) around 50% of female carriers may de-
velop an AMN-like phenotype by the 4" to 5% decade of
life.>¢ The heterogeneous clinical presentation and the
fact that the phenotype may evolve as disease progress-
es make diagnosis particularly challenging.

The diagnosis of X-ALD can be suggested by an ele-
vated plasma VLCFA and confirmed by genetic testing.®
The prompt recognition of this entity is crucially impor-
tant, as allogenic hematopoietic stem cell transplanta-
tion (AHSCT) may prevent progression of CALD,” and
recognition of the other phenotypes may guarantee ad-

equate follow-up.®

The objective of this article is to present the clinical
cases of patients with X-ALD followed in our neuromet-
abolic reference centre, highlighting relevant findings
and possible clinical clues in the different phenotypes.
After obtaining consent from each patient (or their car-
egiver), we reviewed their clinical processes, wrote a
clinical vignette, and commented on each of them based
on recent literature. To ensure anonymity, name initials
were changed. The two last cases were found to be re-

cently reviewed elsewhere.®

Case Reports
Case | — A boy with a changing skin color, abdomi-
nal pain and vomiting

A 9-year-old boy when he was admitted to the pedi-
atric hospital. In the last 2 months, his grandmother no-
ticed he was always tired, anorexic, losing weight, with
pollakiuria and drinking around 1.5 L of water every day.
He had a recent admission in the emergency department
due to abdominal pain and persistent vomiting but was
discharged after fluid therapy and resolution of hypona-
tremia and hyperkalemia. His grandmother noticed that
his skin color was darker in the last months. His past
medical history (including birth history and development
milestones) and his family history (besides some cases of
diabetes mellitus type 2) presented no relevant changes.
His medical examination revealed skin hyperpigmenta-
tion without other relevant findings, with a normal neu-
rological examination. The analytical study showed an
elevated ACTH. Considering the negativity of the auto-
immune study, VLCFA were measured and found elevat-
ed. The genetic study showed a hemizygous pathogenic
point mutation in the ABCD | gene, and his brain magnetic
resonance imaging (MRI) was considered normal. He was
medicated with corticosteroids. He is followed in our
adult metabolic consultation, remains neurologically sta-

ble, and his follow-up brain MRIs remain unremarkable.

This boy presented with symptoms that suggest an
acute adrenal crisis: abdominal pain, vomiting, dehydra-
tion, hyponatremia and hyperkalemia. Hyperpigmenta-
tion can support clinical suspicion. The diagnosis of pri-
mary adrenal insufficiency (PAI) is established based on
elevated ACTH and low serum cortisol. A boy with PAI
and a negative autoimmune study (i.e. negative 21-hy-
droxylase autoantibodies) should prompt the search for

a genetic cause, namely X-ALD.?
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The diagnosis of X-ALD in patients presenting with
AO phenotype has major implications for the neurologi-
cal follow-up of these patients for two important reasons:
(1) virtually all male patients with X-ALD mutation will
develop AMN by their third and fourth decade of life (i.e.
the prevalence of AO phenotype decreases with age)*;
(2) the risk of developing cerebral demyelination for pa-
tients below |8 years of age is around 40%,* and periodic
brain MRI is necessary to identify early cerebral involve-
ment (from 3 to |2 years of age, biannual MRl is recom-
mended).'®!" At this early stage of the disease, appropri-

ate treatment has a higher probability of being effective.'?

Case 2 - A frightened boy with strange eyes

Was a healthy boy with normal psychomotor devel-
opment. In a retrospective novel written by his mother
and included in his clinical process we read: “my beauti-
ful boy grew without a problem. He was healthy and
strong... With one peculiarity... He was really and truly
joyful. | never met a child like that... He had an unex-
plainable happiness.”

In the summer of his eight-year of life, his mother
noticed a change in his son’s behaviour and abnormal
eye movements: “Suddenly, changed. He started with
a breathtaking fear of being alone. He just wanted to
be close to me. His look also changed... There were
times his eyes would run away. (...) My boy was unfo-
cused...” He was examined by a pediatric neurologist
that recognized an incomplete right third cranial nerve
palsy. A correction with prismatic lenses was attempted
without success.

His clinical symptoms progressed in the next 2
weeks: “He was stumbling, falling, banging his head in
the walls, he could not see where he was going and
was losing peripheral vision”. He was reexamined by
pediatric neurology and ophthalmology, revealing dif-
ficulty understanding orders, poor visual acuity (OD
<1/10, OS 3/10) with optic atrophy, postural instabil-
ity with retropulsion, ataxic gait impossible in tandem,
and global hyporeflexia. Brain MRI showed bilateral
periventricular occipito-parietal demyelinating lesions,
and blood VLCFA were elevated. A de novo pathogenic
point mutation in the ABCD/ gene (c.1553 G>A) was
found through genetic study, not present in his mother.
Considering the advanced stage of the disease, no thera-
peutic options were available, and his neurological status

evolved unfavorably.

During his follow-up in endocrinology consultation,
and due to borderline serum cortisol (4.7 ug/mL), he

was started on hydrocortisone 10 + 5 mg.

Is 29 years old now. He has a global aphasia, a spas-
tic tetraparesis and is bedridden. His mother is his car-
egiver: “| give him a kiss in his forehead. He seems to
react. | am afraid that it is not a reaction to my kiss, but
an involuntary and unconscious act...”. He is followed in
our reference center with supportive therapies.

This clinical case presents a CALD phenotype with
devastating neurological progression. In this young onset
form of the disease the presentation with behavioural
changes is typical (sometimes poor school performance
is an initial complaint, suggesting an attention deficit dis-
order).> The presentation with diplopia and exotropia is
also described in the literature.'® Although preferential
involvement of frontal white matter is possible in around
15%-17% of patients,'* most CALD demyelinating le-
sions affect parieto-occipital regions explaining the low
visual acuity.

AHSCT is the standard therapy for childhood CALD.*
However, the benefit of such an aggressive therapy will
depend on the neurologic status and extension of brain
lesions before treatment.'®

In this case, cerebral involvement occurred with no
prior endocrinological or neurological symptoms, and the
mutation was de novo. In other words, neither personal or
family history, nor clinical symptoms alerted us to the pos-
sibility of a disease. This raises the importance of consid-
ering including X-ALD in the national newborn screening
program, which is already available in other countries,'®

and seems to have a favorable economic impact.'”

Case 3 — A man with trouble walking and difficul-
ties speaking

Was six years old when he was diagnosed with adre-
nal insufficiency and medicated with steroids since then.
He lost follow-up in the next years.

Around the age of 44, he started complaining about
an unsteady gait associated with sexual and urinary dys-
function. His neurological examination presented a spas-
tic paraparesis MRC 4+ with hyperreflexia and bilateral
Babinski sign. His brain MRI showed bilateral and symmet-
rical pyramidal tract demyelination. VLCFA were elevated
in plasma and the genetic testing showed an hemizygotic

pathogenic point mutation in the gene ABCD /.
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At the age of 47, was admitted to our neurological
ward. He complained that in the last months his gait
worsened significantly, and in the previous weeks, his
speech was less fluent. His neurological examination
showed a non-fluent aphasia with intact comprehen-
sion, an inappropriate laughter, and a progression of his
motor deficit, with a tetraparesis with functional impact
on gait (MRC 3 in the lower limbs and MRC 4 in the up-
per limbs). His brain MRI showed active cerebral parie-
to-occipital demyelination lesions (Fig. 1) with contrast
enhancement in the splenium of the corpus callosum
(Fig. 2). He was treated with 3 days of methylpredniso-
lone | g with poor clinical response.

Figure 1. Patient 3 axial brain MRI T2/FLAIR sequence show-
ing an extensive occipito-parietal hyperintensity, correspond-
ing to a CALD form of X-ALD with demyelinating lesions.

In the next year he was admitted again in our hospital,
this time due to an addisonian crisis and seizures in the
context of respiratory tract infection. He was discharged
after resolution of infection and adjustment of corticoid
therapy but died soon of further medical complications.

This patient presents the entire spectrum of this
disease: (1) at an early age, he developed an AO phe-
notype; (2) around 38 years later he progressed to an
AMN with a spastic paraparesis and sexual and urinary
dysfunction; (3) three years later, an adult-onset CALD
phenotype developed.

Figure 2. Patient 3 axial (A) and sagittal (B) brain MRI post-
gadolinium T1 sequences showing corpus callosum contrast
enhancement (red arrow), compatible with active demyeli-
nating lesions with brain-barrier disruption.

As stated previously, AMN phenotype will develop in
virtually all X-ALD male patients. The brain MRI show-
ing pyramidal tract demyelination may represent a non-
inflammatory dying-back axonopathy of spinal cord
pyramidal neurons (Wallerian degeneration). This is as-
sociated with a better prognosis than CALD and does not
imply brain involvement.'® These imaging findings may be
wrongly interpreted as amyotrophic lateral sclerosis.*

Around 20% of patients with clinical symptoms sug-
gestive of an AMN phenotype will progress to cerebral
disease in the next |10 years.> Therefore, a regular fol-
low-up of AMN patients with careful neurologic evalua-
tion and annual MRI is recommended.® New blood bio-
markers of neurodegeneration, like neurofilament light
chain, are currently being investigated and may help in
monitoring disease progression. '’

Short recent series of adult X-ALD patients treated
with AHSCT seem to support this therapeutic option in
highly selected adult patients.? In our patient, high doses
of steroids were tried in a desperate attempt to stop in-
flammation, but no evidence currently exists for its use.

The reason why some patients evolve to CALD in
childhood and others in adult life is largely unknown. No
genotype-phenotype correlation exists, and a multifac-
torial model with genetic, epigenetic and environmental
contributions may offer a better explanation for this het-

erogeneity.”'

Case 4 — A woman who was run over by a car and
had “stuck legs”

Is a 54 years-old woman with gait difficulties. She
associates the beginning of her symptoms to an ac-
cident she had 5 years before (she was run over by a
car, without bone fractures). Since then, she notices her

gait is progressively getting worse, because her legs “get
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stuck” mainly in the morning. Additionally, she has uri-
nary incontinence.

From her family history, we highlight a nephew who
was diagnosed with X-ALD.

Her neurological examination showed a tetraparesis
more evident in the lower limbs (upper limbs MRC 4+,
lower limbs MRC 4), generalized myotatic hyperreflexia
with ankle clonus, bilateral Babinski sign and spastic gait.

Considering her history and to rule out spinal cord
compression, she was investigated with an MRI of cervical
and dorsal spine that showed bone degenerative disease,
with no signal changes of spinal cord. Her MRI of the brain
showed T2 biparietal periventricular white matter signal
changes, described as being of ischemic etiology.

Her genetic testing was positive for a heterozygous
mutation in the ABCD/ gene (c.1212_1214delGTC).

This case describes the typical female X-ALD pres-
entation and reminds us that female carriers might
be symptomatic and present with AMN phenotype in
around 80% of cases. Although the beginning of the
symptoms was linked to an accident, the progression
of symptoms would be less suggestive of a traumatic/
compressive etiology. Female carriers will develop
symptoms later in life than men (50% of female carriers
by 40 years of age, and 65% by 65 years)® and will pro-
gress slowly.”2 Women were estimated to increase their
EDSS by 0.08 points/year,?? and above 60 years of age it
will reach on average 3.5.2 Around 44% and 28% will
develop urinary (like our patient) and fecal incontinence,
respectively.?

Only 1% will develop adrenal insufficiency and cer-
ebral involvement is described rarely.®

Most importantly, VLCFA measurement might be in
the normal range in around 15%-20% of female car-
riers.”2 Brain MRI shows degeneration of cortico-spinal
tract in a lower percentage of cases than men.®

In this case, the diagnosis was facilitated by the posi-
tive family history, which sometimes is not present as de
novo mutations are possible (case 2). Genetic testing is
very important to confirm etiology and to offer proper

genetic guidance in case women want to get pregnant.

Discussion
With this small case series, we wanted to highlight
the following learning points:

|. X-ALD is a rare disease with a heterogeneous clini-

cal presentation, that spans all ages;

2. X-ALD should be put high in your differential diag-
nosis list in the following clinical scenarios: (i) males
with adrenal insufficiency and negative autoimmune
workup; (ii) males and females with spastic para-
paresis after acquired and more common genetic
causes have been excluded; (iii) subacute behav-
ioural changes in children, possibly associated with
cortical signs; (iv) cerebral leukodystrophy with
parieto-occipital involvement (or frontal involve-
ment in less than 1/4 of patients), that can present
gadolinium enhancement; (v) family history of any
clinical X-ALD phenotype, as heterogeneous clinical
presentations may occur across the same family ?';

3. Although the disease is X-linked, remember that
female carriers present with an AMN phenotype;

4. Measurement of VLCFA is easily accessible and a
sensitive metabolic screening test (only in males),
and must be confirmed by genetic testing as it is
not totally specific®;

5. CALD can be treated with AHSCT, but only if
neurologic status and extent of brain lesions are
favourable.'® Once thought to modify AMN pro-

|u

gression, Lorenzo’s oil shows an analytical “cos-
metic effect”, and was proven not to be effective.*
Corticosteroids might be needed in case of adre-
nal insufficiency;

6. All X-ALD should be followed in a neurological
consultation for life. Clinical symptoms (including
behavioural changes or declining school perfor-
mance) should be carefully questioned, and neu-
rological examination thoroughly performed. Ima-
giological follow-up every 6-12 months or when
new symptoms emerge is mandatory.*'!

As new therapedutic strategies are successfully de-
veloped (like hematopoietic stem cell transplant with
autologous cells corrected by lentiviral vector carrying
wild-type ABCD|I gene), and newborn screening strate-
gies start being implemented across the globe,” neurolo-
gists may enter a new era in the treatment and diagnosis
of this devastating disease, offering a new hope to X-

ALD patients. m
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Abstract

The clinical presentation of multiple sclerosis (MS) is variable and can pose a di-
agnostic challenge. A case of unilateral perioral myokymia as the revealing feature
of MS is reported. We present the case of a 43-year-old male, observed in our out-
patient clinic with a two-week history of continuous involuntary wavelike movement
across the left side of his face. Neurological examination revealed left-sided facial
myokymia with perioral involvement and hemifacial spasm. Brain magnetic reso-
nance imaging (MRI) showed multiple white matter hyperintensities on T2/FLAIR,
suggestive of demyelination, involving periventricular, juxta-cortical regions, and the
corpus callosum.

Cerebrospinal fluid (CSF) analysis showed CSF-specific oligoclonal bands. The
diagnosis of relapsing-remitting multiple sclerosis was made according to the Mc-
Donald Criteria from 2017. This case illustrates an unusual presentation of MS and
highlights the importance of awareness of possible MS in young adults with facial
myokymia, more so when continuous and with perioral involvement.

Resumo

A apresentacdo da esclerose multipla (EM) é heterogénea e é um desafio de diag-
nosticar. Reporta-se um caso clinico de mioquimias periorais unilaterais como forma
de apresentacdo de EM. Apresenta-se o caso de um homem, 43 anos, observado
em consulta de neurologia por um quadro com duas semanas de movimentos on-
dulantes, continuos da hemiface esquerda. No exame neurolégico destacava-se a
presenca de mioquimias, continuas, da regido perioral esquerda e hemiespasmo
facial. Ressonancia magnética cranio-encefélica (RM-CE) revelou multiplas leses
hiperintensas na ponderacao T2/FLAIR, da substancia branca, localizadas a regiao
periventricular, justa-cortical e corpo caloso, sugestivas de doencga desmielinizante.

Puncdo lombar com presenca de bandas oligoclonais tipo 2. Pelos critérios de
McDonald (2017), admitiu-se o diagndstico de EM surto-remissdo. O presente caso
ilustra uma apresentacéo rara de EM e realga a importancia de investigacao adicio-
nal em doentes jovens com mioquimias faciais, particularmente continuas e localiza-
das a regido perioral.
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Introduction

The clinical presentation of multiple sclerosis (MS)
is variable and can pose a diagnostic challenge. Hemi-
facial myokymia and hemifacial spasm have rarely been
reported as the presenting features of MS and may eas-
ily be missed.'”* Here, we report a rare case of a male
with continuous hemifacial myokymia as the presenting
feature of MS.

Case Report

A 43-year-old man with a personal history of ma-
jor depressive disorder under escitalopram 10 mg
for 10 years presented to our outpatient clinic with a
two-week history of involuntary wavelike movement
across the left side of his face. The general examination
was normal, and the neurologic examination revealed
continuous, spontaneous left-sided facial myokymia,
especially around the mouth, and a left-sided hemi-
facial spasm (see supplemental video). Right volun-

Supplemental video. Neurological examination revealed
continuous, spontaneous left-sided facial myokymia, espe-
cially around the mouth, and a left-sided hemifacial spasm.

tary facial movements were preserved. He also had
generalized hyperreflexia and imbalance performing
tandem gait. Laboratory analyses were unremarkable.
Cerebrospinal fluid (CSF) analysis showed CSF-specific
oligoclonal bands. Brain magnetic resonance imaging
(MRI) described multiple white matter hyperintensi-
ties on T2/FLAIR, suggestive of demyelination, involv-
ing periventricular, juxtacortical regions and the corpus
callosum (Fig. 1) Unfortunately, gadolinium was not
administered. The spinal cord MRI was normal. The
diagnosis of relapsing-remitting multiple sclerosis was
made according to the McDonald Criteria from 2017.
The patient was treated with methylprednisolone |
g a day for 3 days and recovered completely after |
month. He also started peginterferon beta-la. A fol-
low-up brain MRI was performed three months after
the initial study and revealed a new lesion in the dor-

Figure 1. Brain MRI: sagittal T2 FLAIR FS images showing
multiple white matter hyperintensities on T2/FLAIR, sugges-
tive of demyelination, involving juxtacortical regions and the
corpus callosum.

Figure 2. Follow-up Brain MRI: sagittal (A) and coronal (B) T2
FLAIR FS images showing a hypersignal in the dorsolateral
aspects of the left pons (yellow arrows).

solateral portion of the left pons (Fig. 2), which was
hyperintense on T2/FLAIR and had no enhancement
after gadolinium administration.

Discussion

We report a rare case of MS manifested by hemifa-
cial myokymia and hemifacial spasm. Facial myokymia
is defined as an involuntary movement disorder of the
musculature supplied by the facial nerve and character-
ized by spontaneous undulating, vermicular movements
that spread throughout the face.® The prevalence of fa-
cial myokymia in MS is uncertain, however in a recently
published article that evaluated 2260 patients with MS,
1.28% had facial myokymia in the course of the disease.*
Although eyelid myokymia is recognized as a common
and usually benign symptom, associated with stress, caf-
feine intake, fatigue, or exercise, strict unilateral continu-
ous myokymia, especially with perioral involvement, as
in our patient, suggests the presence of a structural pon-
tine lesion, warning the need for brain imaging.® Unilat-
eral myokymia may be associated with brainstem lesions,
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namely tumors, cysticercosis, Guillain-Barre syndrome,
or MS. Myokymia may be the presenting feature of
MS,23719 a5 in our case, or may correspond to relapse in
a patient with an established multiple sclerosis diagnosis
undergoing immunomodulatory or immunosuppressive
treatment.'""'2 Also, it is well known that facial myokymia
seems to be related to dorsolateral tegmentum pontine
lesions concerning the ipsilateral post-nuclear portion of
the facial nerve, particularly lateral to its genu.? In our
case, the initial brain MRI failed to identify the pontine
lesion, later described in the follow-up MRI. We hypoth-
esized that different acquisition MRI techniques with
different slices thickness and different sensitivity accrual
could explain the absence of the tiny brainstem lesion on
the first brain MRI scan. Moreover, the “clinic-radiological
paradox” in MS is a well-known entity, that has been de-
scribed as a mismatch between clinical assessment and
visible lesions on MRI."

The clinical outcome of patients with facial myoky-
mia and hemifacial spasm associated with multiple scle-
rosis is uncertain. However, facial myokymia is usually
self-limited and most patients recover in less than 12
months. Also, myokymia seems to respond well to the
relapse treatment with corticosteroids or symptomatic
treatment with gabapentin, carbamazepine, and botuli-
num toxin."'*!> Nevertheless, the hemifacial spasm may
persist for longer periods and require multiple treat-
ments, such as botulinum toxin."'*

In summary, this case illustrates an unusual presenta-
tion of multiple sclerosis and highlights the importance
of awareness of possible multiple sclerosis in young
adults with persistent facial myokymia, especially those

with perioral involvement. B
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We present an 8-year-old girl, with family
history of familial hemiplegic migraine (FHM)
type 2, with confirmed ATP/A2 mutation in the
mother. She had a previous episode of headache
with associated motor deficit, but the reminder
of her prior medical history was unremarkable.

She presented to the emergency depart-
ment with a history of fever and left unilateral
headache, accompanied by right-sided weak-
ness and speech disturbances with progressive
worsening for two days.

At admission, neurological examination re-
vealed mild hemiparesis and moderate motor
and sensory aphasia, as well as an attention
deficit.

Analytical study and lumbar puncture were
normal. Electroencephalography revealed slow
activity in the left hemisphere.

Magnetic resonance imaging (MRI) showed
diffuse cortical swelling and T2/FLAIR hyperin-
tensity in the left hemisphere. Areas of restrict-
ed diffusion were identified in the left postcen-
tral cortex and in the subcortical white matter
of the left temporal lobe. Contrast enhanced
imaging, angiographic or perfusion studies were
not performed.

A presumptive diagnosis of a severe FHM
attack was established and treatment was ini-
tiated with 100 mg of methylprednisolone for
five days. The symptoms progressively resolved
within a week after the start of treatment, but
the aphasia had not resolved completely at the
time of discharge. Migraine prophylaxis with 25
mg of lamotrigine daily was initiated.

Figure 1. Cerebral MRI during migraine attack: (A)
coronal T2-weighted and (B) axial T2 FLAIR images
showing diffuse cortical swelling and hyperintensity
in the whole left hemisphere; (C) Diffusion weighted
imaging with (D) ADC map confirming restricted dif-
fusion in the postcentral cortex (arrows) and subcor-
tical white matter of the temporal lobe (arrowheads).

A follow-up MRI nine months later revealed
a normal exam, with complete resolution of all
the previous findings. By this time her neuro-
logical exam was also normal, with complete
resolution of all clinical findings.

Genetic testing confirmed mutation in AT-
P1A2 gene in our patient.

Due to its rarity, imaging findings in FHM are
not well established. Imaging studies between
attacks are typically normal. Cortical swelling
and T2/FLAIR hyperintensity are the most of-
ten described findings during attacks and are
normally reversible.'

Although ours and other published cases
suggest that reversible restricted diffusion on
MRI might occasionally occur in hemiplegic mi-

graine attacks, the presence of restricted diffu-
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sion as a definite characteristic of FHM is still at issue: re-
versible restricted diffusion has been reported, including
in cases of children with pathogenic ATP|A2 variants,**
but cases with normal diffusivity or even increased dif-
fusivity in the ADC maps are also described.’ In the
absence of a permanent lesion in the follow-up exam,
we disfavor the hypothesis of the restricted diffusion in
our patient being due to infarction. Diffusivity anomalies
in FHM may be related to perfusion changes during at-
tacks,® and vasospasm may also play a role here,® but

further investigation is needed. B
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Guillain-Barré syndrome (GBS), an acute
immune-mediated polyneuropathy character-
ized by progressive ascending weakness and
areflexia,' occurs in both adult and pediatric
populations, but is uncommon in children less
than two years of age.! Cerebrospinal fluid
with albumincytological dissociation is a typical
feature in GBS, and also a root enhancement
may be seen on spinal cord images, obtained by
magnetic resonance imaging (MRI).?

We report a case of a 5-months-old healthy
infant, admitted to the Emergency Department
in 2018, with decreased spontaneous move-
ments of lower limbs, particularly in the left
one, with less than 24 hours of evolution. Four
days before, she had had a fever, associated with
cough and rhinorrhea, without any causal agent
having been identified (syncytial respiratory vi-
rus, influenza and adenovirus were tested), in a
previous observation carried out in another hos-
pital. Clinical examination showed a left lower
limb paralysis, without pain on mobilization or
inflammatory signs, and myotatic hyporeflexia in
both lower limbs, being even more marked on
the left. Based on the hypothesis of post-infec-
tious radiculitis, a 1.5 Tesla MRI was performed
under sedation (using a low dose of intravenous
propofol and dexmedetomidine, maintaining
spontaneous breathing), which showed diffuse
leptomenigeal enhancement involving the en-
tire height of the cord, surpassing the posterior
fossa superiorly, until the cauda equina roots,

which were thickened and enhancing after gado-

linium administration (Figs. 1 and 2). Lumbar

Figure 1 (a,b). Axial and sagittal contrast-enhanced
T1-weighted show marked enhancement of the
cauda equina nerve roots (arrows).

Figure 2. Sagittal contrast-enhanced T1-weighted
shows intense leptomeningeal enhancement involv-
ing the spine and the posterior fossa structures
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puncture was performed, identifying albuminocytologi-
cal dissociation (proteins: 81.9 mg/dL [12.0-60.0]; rare
cells) and anti-ganglioside antibodies were not detected
in a blood sample. No microorganisms were detected in
blood and cerebrospinal fluid cultures, and no agent was
identified using molecular techniques. Treatment with
intravenous immunoglobulin was prescribed over 4 days
(0.4 mg/kg/day), with marked functional improvement.
At discharge, spontaneous movements of the lower limbs
were seen, but still asymmetrical (being more limited on
the left), and normal deep tendon reflexes were elicited.
She started a rehabilitation program and, 4 months later,
was completely recovered without any neurological focal
deficits. In this period, considering the clinical improve-
ment observed and the fact that she was a 5-month-old
infant, it was decided not to perform a neurophysiological
study by electroneuromyography.

This case is suspicious to correspond to a diagnosis
of GBS at an unusual age and with an atypical presenta-
tion, with asymmetrical involvement of the lower limbs.
Cauda equina root enhancement has been described on
spinal MRI,? but a diffuse leptomeningeal involvement is
extremely rare. There is no consistent relationship be-
tween this finding and the age of the child, but this asso-
ciation in an infant is interesting (it is not known whether
it could be the result of immune immaturity or not).
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Instrucoes aos Autores e Politicas Editoriais

Instrucoes aos Autores

Lingua

O titulo, resumo e palavras-chave, devem ser apresentados em inglés
e portugués.

Os manuscritos submetidos a SINAPSE devem ser claramente escritos
em portugués (de Portugal) e/ou inglés de nivel razoavel.

Copyright

Todos os artigos nesta revista sao de Acesso Aberto e atendem aos re-
quisitos das agéncias de financiamento ou instituicées académicas. Relativa-
mente a utilizacao por terceiros a SINAPSE rege-se pelos termos da licenca
Creative Commons ‘Atribuicao — Uso Nao-Comercial — Proibicao de Reali-
zagao de Obras Derivadas (cc-by-nc-nd)’.

E da responsabilidade do autor obter permissio para reproduzir ilustra-
coes, tabelas, etc. de outras publicacoes.

Apos a aceitagdo de um artigo, os autores serao convidados a preencher
um “Publishing Agreement”. Sera enviado um e-mail ao autor correspon-
dente, confirmando a recepcao do manuscrito juntamente com um formu-
lario de Publishing Agreement ou um link para a versao online desse contrato.

Auto-Arquivo

Os autores ficam autorizados a disponibilizar os seus artigos em reposi-
térios das suas instituicdes de origem, desde que mencionem sempre onde
foram publicados e de acordo com a licenca Creative Commons.

Taxa de Processamento do Artigo
Nao ha taxa de processamento de artigo.

Conduta Etica e Direitos Humanos e Animais

Os autores devem assegurar que o estudo que submetem para publica-
cao esta em conformidade com os principios éticos e legais, quer no decurso
da investigacao quer na publicacao, nomeadamente com as recomendacées
da Declaragao de Helsinquia revistas em 2013 da Associagao Médica Mun-
dial (http:// www.wma.net/en/20activities/ | Oethics/ | Ohelsinki), do Internatio-
nal Committee of Medical Journal Editors (www.icmje.org) e do Committee on
Publication Ethics (COPE) (http://publicationethics.org/resources/guidelines).
Nos casos adequados, os autores devem demonstrar que a investigacao foi
aprovada pela comissao de ética das instituicdes envolvidas e que as reco-
mendagdes foram seguidas. Esta informagdo deve constar no texto do ar-
tigo. Qualquer suspeita de ma conduta sera investigada e denunciada. Nao
se devem apresentar imagens, nomes, nimeros de processos clinicos ou
outros elementos que permitam a identificacao dos participantes no estudo.
Os estudos que envolvam experiéncias em animais devem ser conduzidos
em conformidade com as guidelines definidas no “Guide for the care and use
of laboratory animals” dos National Institutes of Health. Todos os estudos em
animais deverao igualmente obedecer as guidelines ARRIVE (Animal Resear-
ch: Reporting of In Vivo Experiments). Os autores deverao ainda consultar a
legislacdo vigente a nivel nacional que regula este tipo de estudos (Decreto
Lein.® 113/2013 de 7/08/2013, e eventuais actualizagdes posteriores). Deve
ser claramente explicitado no manuscrito que as normas acima referidas
foram seguidas.

Privacidade e Consentimento Informado

Estudos em doentes ou voluntarios requerem aprovacao da comissao
de ética e consentimento informado escrito, o que deve ser documentado
no artigo. Os autores sao responsaveis por obter o consentimento informa-
do relativamente a cada individuo presente em fotografias, videos, descri-
coes detalhadas, mesmo apods tentativa de ocultar a respectiva identidade.
Nomes, iniciais ou outras formas de identificacao devem ser removidos das
fotografias ou outras imagens. Devem ser omitidos dados pessoais, como
profissdo ou residéncia, excepto quando sejam cientificamente relevantes
para o trabalho. Os autores devem assegurar que nao apresentam dados
que permitam identificacdo inequivoca ou, caso isso nao seja possivel, de-
vem obter o consentimento informado dos intervenientes (ou, quando apli-
cavel, do tutor ou representante legalmente definido).

Permissoes

Todo o material previamente publicado e protegido por direitos auto-
rais, incluindo ilustragdes, figuras e tabelas, deve ser acompanhado de per-
missao escrita para reproducao dos detentores dos direitos autorais.

Conflito de Interesse e Fontes de Financiamento

Existe um conflito de interesses quando o julgamento profissional so-
bre um interesse primario (como o bem-estar dos doentes ou a validade
da investigacao) pode ser influenciado por um interesse secundario (como
ganho financeiro).

As relagoes financeiras sdo os conflitos de interesse mais facilmente
identificaveis e tém maior probabilidade de prejudicar a credibilidade da
revista, dos autores e da prépria ciéncia. No entanto, os conflitos podem
ocorrer por outros motivos, como relacionamentos pessoais ou rivalidades,
competicao académica e crengas intelectuais.

Todos os participantes do processo de revisao por pares e publicagdo
- nao apenas autores, mas também revisores, editores e membros do con-
selho editorial da SINAPSE - devem considerar os seus conflitos de interesse
ao cumprir as suas fungdes no processo de revisao e publicacao do artigo
e devem divulgar todos os relacionamentos que possam ser vistos como
potenciais conflitos de interesse.

Os autores devem referir todas as fontes de financiamento ao estudo
descrito e a sua influéncia na concepgao do manuscrito ou na decisao de sub-
missdo para publicacio. O rigor e a exactidao dos contetidos, assim como as
opinides expressas sao da exclusiva responsabilidade dos autores.

Os autores sao obrigados a divulgar todas as relagoes financeiras e pes-
soais que possam enviesar o trabalho. Para prevenir ambiguidade, os autores
tém que explicitamente mencionar se existe ou ndo conflitos de interesse.
Todos os autores devem completar e submeter o modelo de Declaracao
de Conflitos de Interesse (ICMJE Form for Disclosure of Potential Conflicts
of Interest), disponivel em http://www.icmje.org/conflicts-of-interest/. Essa
informagdo sera mantida confidencial durante a revisao do manuscrito pe-
los revisores e nao influenciara a decisao editorial, mas sera publicada se o
artigo for aceite. Se nao existirem conflitos, os autores devem mencionar
esse facto.

Resultados de ensaios clinicos

A SINAPSE apoia iniciativas que contribuam para uma melhor divulga-
cao de resultados ensaios clinicos. Estas incluem o registo prospectivo de
ensaios clinicos em bases de dados publicas adequadas. De acordo com as
recomendacdes do ICMJE, a SINAPSE exige o registo de todos os ensaios
clinicos cujos dados sejam incluidos em trabalhos submetidos para publica-
Ga0 nesta revista.

O ICMJE adopta a definicdo da Organizagdo Mundial de Saide de en-
saio clinico, que é “qualquer estudo de investigacdo que prospectivamente
atribua a participantes humanos, individualmente ou em grupo, uma ou mais
intervencdes relacionadas com a salide, com o objectivo de avaliar os seus
resultados relacionados com a satide”. Esta definicao inclui ensaios das fases |
a V. O ICMJE define intervengodes relacionadas com a satide como “qualquer
intervencao usada para modificar um resultado biomédico ou relacionado
com a saide” e resultados relacionados com a saiide como “qualquer medida
biomédica ou relacionada com a satide obtida em doentes ou participantes”.

Registo de ensaios clinicos

O registo numa base de dados publica de ensaios clinicos é condicao
necessaria para a publicacao de dados de ensaios clinicos na SINAPSE, de
acordo com as recomendacdes do ICMJE (http://www.icmje.org). Os ensaios
devem ser registados anteriormente ou no inicio do periodo de recruta-
mento de doentes. Os estudos puramente observacionais (aqueles em que
a atribuicao de uma intervencao médica nao é do critério do investigador)
nao exigem registo.

O numero de registo do ensaio clinico (TRN) bem como a data desse
registo devem ser referidos no final do resumo do artigo.
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Disponibilizacao dos dados

A SINAPSE sugere que todos os dados nos quais se baseiam as conclu-
soes de um artigo de investigacao original sejam disponibilizados para os lei-
tores. Sugere-se assim aos autores que assegurem que os seus dados ficam
disponiveis em repositérios publicos (sempre que estes estejam disponiveis
e sejam adequados), que sejam apresentados no manuscrito principal ou em
arquivos adicionais, sempre que possivel em formato tratavel (por exemplo,
em folha de célculo e nao em pdf).

A SINAPSE exige uma declaracio de disponibilizacao dos dados, pre-
sente no final de cada manuscrito. Para ensaios de farmacos ou dispositivos
médicos, a declaracao deve referir, pelo menos, que os dados relevantes de
cada doente, devidamente anonimizados, estao disponiveis mediante pedido
justificado aos autores.

Sugerem-se formulacdes para a referida declaracao:

“Disponibilizacao dos dados: os dados individuais dos doentes [e/ou] o
conjunto completo de dados [e/ou] o anexo técnico [e/ou] as especifica-
coes da andlise estatistica, estdo disponiveis em [/doi] [com acesso livre/
com as restri¢cdes] [do autor correspondente em]. Os participantes deram
o seu consentimento informado para disponibilizagdo de dados [ou... ndo
foi obtido consentimento dos participantes, mas os dados apresentados es-
tao anonimizados e o risco de identificagao é reduzido... ou nao foi obtido
consentimento dos participantes, mas os beneficios potenciais da disponi-
bilizagdo destes dados justificam os prejuizos potenciais, uma vez que ...]”

Se os dados ndo estiverem disponiveis, deve ser referido o seguinte:
“Disponibilizacao dos dados: nao estao disponiveis dados adicionais.”

Esta op¢do nao se aplica a ensaios clinicos de farmacos ou dispositivos
médicos.

Pode ser solicitado aos autores que disponibilizem os dados brutos em
que basearam o seu artigo durante o processo de revisao e até 10 anos apds
a publicacao.

Submissao dos Trabalhos

A submissao de um manuscrito implica que o trabalho descrito nao te-
nha sido publicado previamente (excepto na forma de um resumo ou como
parte de uma palestra publicada ou de uma tese académica), e que nao
esta sendo considerado para publicagdo noutra revista, que o manuscrito
foi aprovado por todos os autores e, tacita ou explicitamente, pelas autori-
dades competentes onde o trabalho foi realizado e que, se for aceite para
publicacao, nao sera publicada em outro lugar na mesma forma, em inglés
ou em qualquer outra lingua, incluindo electronicamente.

Todos os manuscritos devem ser acompanhados por uma carta de apre-
sentacdo. Deve ser dada garantia na carta de apresentagio de que o manus-
crito ndo esta sob consideracao simultanea por qualquer outra revista. Na
carta de apresentagdo, os autores devem declarar seus potenciais conflitos
de interesse e fornecer uma declaragdo sobre a autoria.

Para verificar a originalidade, o artigo pode ser verificado pelo servico de
deteccao de originalidade.

As submissoes que nao estejam em conformidade com estas instrucoes
podem ser devolvidas para reformulagdo e reenvio.

Submissao do Manuscrito
Os manuscritos sao submetidos através do site da SINAPSE em http://
www.SINAPSE.pt

Contacto
Em caso de dvidas durante a submissio, contacte: sinapse.spn@gmail.com

Preparacdo do Manuscrito
Uso de programa de processamento de texto

E importante que o arquivo seja guardado no formato nativo do pro-
cessador de texto usado. O texto deve estar no formato de coluna Unica.
Mantenha o layout do texto o mais simples possivel.

Para evitar erros desnecessarios, aconselhamos o uso das funcées “veri-
ficacdo ortografica” e “verificacao gramatical” do seu processador de texto.

Tipologia dos Artigos

A SINAPSE aceita artigos das seguintes tipologias:

a) Artigos Originais reportando investigacao clinica ou basica (ensaios
clinicos, estudos de coorte, estudos de caso-controlo, outros estudos
observacionais);

b) Artigos de Revisao

c) Revisoes Sistematicas com ou sem Meta-Analise;

d) Estudos de Caso/Casos Clinicos;

e) Imagens em Neurologia;

f) Editoriais, que sdo escritos a convite do Editor-Chefe e consistem em
comentarios sobre artigos publicados na revista ou sobre temas de
relevancia particular;

g) Cartas ao Editor, que consistem em opinides concisas sobre artigos
recentemente publicados na SINAPSE;

h) Perspectivas;

i) Guidelines;

Na seccao de submissao:

1. Titulo

Titulo em portugués e inglés, conciso, especifico e informativo, sem abre-
viaturas e nao excedendo os 120 caracteres. O titulo pode incluir um comple-
mento de titulo com um maximo de 40 caracteres (incluindo espagos).

Il. Autores e afiliagcoes

Na seccao da autoria, liste o Nome de todos os Autores (primeiro e G-
timo nome) e respectivas afiliagdes (servigo, instituicao, cidade, pais) e grau
académico mais elevado.

I, Financiamento

Todos as fontes de financiamento, no dominio publico ou privado,, in-
cluindo bolsas, que contribuiram para a realizagao do trabalho.

IV. Autor Correspondente

Indicar claramente quem vai lidar com a correspondéncia em todas as
fases de arbitragem e publicacao, também pés-publicacéo. Indicar endere-
co postal e e-mail do Autor responsavel pela correspondéncia relativa ao
manuscrito.

V. Resumo e Keywords

Um resumo conciso e factual é requerido, capaz de representar isola-
damente o conteldo do artigo, escrito em portugués e inglés. Nenhuma
informagao que ndo conste no manuscrito pode ser mencionada no resumo.
O resumo nao pode remeter para o texto, nao podendo conter citagdes
nem referéncias a figuras.

No fim do resumo devem ser incluidas um maximo de 5 keywords em
inglés utilizando a terminologia que consta no Medical Subject Headings
(MeSH), https://meshb.nlm.nih.gov/search

VI. Resumo Estruturado

Um resumo estruturado, com as etiquetas de seccao apropriadas (Intro-
ducio, Métodos, Resultados e Conclusdo), deve fornecer o contexto e ob-
jectivo do estudo, procedimentos basicos (seleccdo dos sujeitos de estudo
ou animais de laboratério, métodos observacionais e analiticos), principais
resultados (significancia estatistica, se possivel) e principais conclusdes. Deve
enfatizar aspectos novos e importantes do estudo ou das observacdes.

VII. Os autores também deverao anexar a declaracdo de “Proteccao
de pessoas e animais”’, Confidencialidade dos dados e consentimento
informado e Conflitos de interesse.

Prémios e Apresentacdes prévias
Devem ser referidos os prémios e apresentagdes do estudo, prévias a
submissao do manuscrito.

Texto
Artigos Originais
Os artigos originais devem incluir as seguintes seccées: Introducao, Ma-
terial e Métodos, Resultados, Discussao e Conclusio, Agradecimentos (se
aplicavel), Referéncias, Tabelas e Figuras.
Os artigos originais ndao devem exceder 4000 palavras, até 6 tabelas ou figuras
e até 60 referéncias. Um resumo estruturado com o maximo de 350 palavras.
Seguir as guidelines EQUATOR

Article structure

Introduction

State the objectives of the work and provide an adequate background, avoid-
ing a detailed literature survey or a summary of the results.

Material and methods

Provide sufficient detail to allow the work to be reproduced. Methods already
published should be indicated by a reference: only relevant modifications should
be described.

Results
Results should be clear and concise.
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Discussion

This should explore the significance of the results of the work, not repeat
them. A combined Results and Discussion section is often appropriate. Avoid
extensive citations and discussion of published literature.

Conclusion

The main conclusions of the study may be presented in a short Conclusions
section, which may stand alone or form a subsection of a Discussion or Results
and Discussion section.

Artigos de Revisao Narrativa

Os artigos de revisdo sdo artigos abrangentes que sintetizam ideias pré-
-existentes e sugerem novas. Abrangem areas amplas.

O foco deve ser uma actualizagdo sobre a compreensao actual da etio-
logia ou fisiopatologia das doencas, consideraces diagnésticas e terapéutica.

Essas revisdes devem abordar uma questdo ou questdo especifica rele-
vante para a pratica clinica. Embora geralmente por convite do Editor-Che-
fe, a SINAPSE aceita ocasionalmente artigos de revisao nao solicitados sobre
assuntos importantes ou sobre avangos recentes. Antes de submeter uma
revisao, pedimos que envie ao Editor-Chefe um breve esbogo (ndo mais de
500 palavras) indicando a importéincia do assunto, e por que esta qualificado
para escrevé-lo. Um convite para submissao nao garante aceitagdo.

Os artigos de revisao nao devem exceder 4000 palavras, até 6 tabelas ou
figuras e até 100 referéncias. Um resumo nao estruturado com o maximo
de 350 palavras.

Revisées Sistematicas e Meta-Analises

As revisdes sistematicas podem ou nao utilizar métodos estatisticos
(meta-analises) para analisar e resumir os resultados dos estudos incluidos.

As Revisoes Sistematicas podem ser apresentadas no formato Introdu-
¢ao, Métodos, Resultados, Discussio. O assunto deve ser claramente defini-
do. O objectivo de uma revisdo sistematica deve ser produzir uma conclusiao
baseada em evidéncias. Nos Métodos deve ser fornecida uma indicacio cla-
ra da estratégia de pesquisa da literatura, extraccao de dados, classificacao
das evidéncias e analise. Deve ser seguida a normativa PRISMA (http://www.
prisma-statement.org/) e realizado o registo do protocolo na PROSPERO
(https://www.crd.york.ac.uk/prospero).

O texto nao devera exceder 4000 palavras, excluindo um resumo estru-
turado (maximo de 350 palavras). Nao podera incluir mais de 100 referén-
cias, e até 6 tabelas ou figuras.

Caso Clinico

O relato de Casos Clinicos deve incluir as seguintes secdes: Introdugao,
Caso Clinico e Discussao.

O texto nao podera exceder 2000 palavras, e nao podera exceder as
25 referéncias bibliograficas. Deve incluir um resumo nao estruturado que
nao exceda 150 palavras.

Deve ser seguida a normativa CARE (http://www.care-statement.org/).

Tendo em conta a sua natureza, os relatos de casos clinicos devem ter
um ndmero parcimonioso de autores - excepcionalmente mais de 5. No
caso de serem mais de 5 co-autores a carta de submissao deve indicar clara
e detalhadamente qual o papel de cada um no manuscrito, de modo a jus-
tificar a sua inclusao na linha de autoria a luz dos critérios do ICMJE (http://
www.icmje.org/). A permissao do doente (parente mais préximo, tutor legal)
pode ser necessaria.

Se o doente(s) descrito nestes manuscritos ¢ identificavel, o formulario
de consentimento do doente deve ser preenchido e assinado pelo doente(s)
(ou tutor/representante legal) e submetido com o manuscrito. Dificultar a
identificacdo do doente através da omissao de dados cientificamente irrele-
vantes é aceitavel, mas a alteracdo desses dados nao o é.

Editoriais

Os Editoriais sao da responsabilidade do grupo editorial, solicitados por
convite do Editor-Chefe, e constituirdo comentarios sobre tépicos actuais
ou sobre artigos publicados na revista. Nao devem exceder as 1200 pala-
vras, com um méaximo de 20 referéncias bibliograficas e podem conter uma
tabela e uma figura. Nao tém resumo.

Cartas ao Editor

As cartas ao Editor consistem em comentarios criticos sobre um arti-
go publicado na revista ou uma nota curta sobre um determinado tépico
ou caso clinico. As Cartas ao Editor nao devem exceder 600 palavras e 10

referéncias bibliograficas e podem conter uma figura ou tabela. Nao tém

resumo.

Imagens em Neurologia

Esta secdo destina-se a publicagdo de imagens clinicas, radiolégicas, his-
toldgicas e cirdrgicas.

Uma imagem visual de uma observacido neurolégica interessante e Uni-
ca, com uma breve descricao do problema clinico e dos achados neurolé-
gicos do paciente.

O titulo nao deve ter mais de oito palavras. Os autores devem ser no
maximo quatro. As imagens devem ser de alta qualidade e valor educativo.
Sao permitidas até 4 figuras. As legendas devem ser breves e informativas.
Setas ou outros simbolos devem ser incluidos conforme necessario para fa-
cilitar a compreensao das imagens. O texto nao deve exceder 500 palavras,
até cinco referéncias bibliograficas, e deve incluir uma breve histéria clinica
e dados relevantes do exame fisico, testes laboratoriais e progressao clinica,
conforme apropriado. Nao tém resumo. A permissao do doente (parente
mais préximo, tutor legal) pode ser necessaria.

Nesta seccao também serdo aceites artigos versando tépicos neurolé-
gicos abordados em obras de cariz artistico (incluindo pintura, escultura,

teatro e cinema) ou relacionados com os artistas que as criaram.

Perspectiva

Este tipo de manuscrito é submetido a convite do Conselho Editorial,
sendo no entanto também sujeitas a consideracao editorial as candidaturas
espontdneas para publicacdo. Pode abranger uma ampla diversidade de té-
picos importantes em biomedicina, satide publica, investigacdo, descoberta,
prevencao, ética, politica de salide ou lei de saide. Um Autor que deseje
propor um manuscrito nesta secao devera enviar um resumo ao Editor-
-Chefe, incluindo o titulo e a lista de autores para avaliacao. O texto nao
deve exceder 1200 palavras, até |10 referéncias, e até 2 tabelas e 2 figuras.
Nao tém resumo.

Guidelines

As recomendagoes para a pratica clinica nao devem exceder 4000 pala-
vras, até 6 tabelas ou figuras e até 100 referéncias. Resumo até 350 palavras.
Este tipo de artigo pode ser submetido por grupos de trabalho organizados
no ambito de encontros ou associacdes cientificas, ou grupos de autores
com trabalho especializado realizado no tépico em causa.

Referéncias
I. Citacdo no texto
Certifique-se de que todas as referéncias citadas no texto também estao
presentes na lista de referéncias (e vice-versa). As referéncias devem ser
listadas usando algarismos arabes pela ordem em que sio citados no texto.
As referéncias a comunicages pessoais e dados nao publicados devem
ser feitas diretamente no texto e nao devem ser numeradas. As comuni-
cagoes pessoais devem estar devidamente autorizadas pelo emissor das
comunicacdes, assumindo os autores a responsabilidade pela autorizagao.
A citacdo de uma referéncia como “in press” implica que o item tenha sido
aceite para publicacdo. Os nomes das revistas devem ser abreviados de
acordo com o estilo da Medline.

As referéncias a artigos publicados em revistas devem incluir o nome do
primeiro autor seguido dos nomes dos restantes autores (num maximo de
6, a partir dai deve ser utilizado et al.), o titulo do artigo, o nome da revista
e o ano de publicacio, volume e paginas, e DOI.

Certifique-se que os dados fornecidos nas referéncias estdo corretos.
Ao copiar referéncias, tenha cuidado porque ja podem conter erros. A lista
de referéncias deve ser adicionada na secgao designada para tal, nunca como
uma nota de rodapé. Cédigos especificos do programa de gestao de refe-

réncias nao sao permitidos.
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Article type Abstract Keywords Main text structure v'\\/?r)c(is Ealgl?.llre:s/ References
Original Article Max. 350 words; struc- Up to 6 Introduction; Methods; Re- 4000 Total up Up to 60
tured (Introduction and | Portuguese sults; Discussion; Conclusion; to 6
Objectives, Methods, | and English Acknowled?ments, if any; Refer-
Results and Conclusion) ences; and figure legends, if any
Portuguese and English
Review Article Max. 350 words; un- Upto 6 Introduction; thematic sections 4000 Total up Up to 100
structured Portuguese | Portuguese | at the discretion of the authors; to 6
and English and English | Conclusion; Acknowledgments,
if any; References; and figure
legends, if any
Systematic Review Max. 350 words; struc- Uptoé PRISMA 4000 Total up Up to 100
tured Portuguese to 6
Portuguese and English | and English
Case Report Max. 150 words; un- Upto 6 Introduction; Case report; Dis- 2000 Total up Up to 25
structured Portuguese | Portuguese | cussion; Conclusion (optional); to 4
and English and English | References; and figure legends,
if any
Images in Neurology None Up to 6 Unstructured 500 Total up Upto5
Portuguese to 4
and English
Editorial None None Unstructured 1500 Total up Up to 20
to 2
Letter to the Editor None Up to 6 Unstructured 600 Total up Up to 10
Portuguese to 1
and English
Current Perspectives None Uptoé Unstructured 1200 Total up Upto 10
Portuguese to 2
and English
Guidelines Max. 350 words; un- Upto 6 Introduction; thematic sections 4000 Total up Up to 100
structured Portuguese | Portuguese | at the discretion of the authors; to 6
and English and English Conclusion(s); Acknowledg-
ments, if any; References; and
figure legends, if any
Il. Formato

Uma descrigao detalhada dos formatos de diferentes tipos de referéncia
pode ser consultada na “Uniform Requirements for Manuscripts Submitted to
Biomedical Journals” (http://www.nlm.nih.gov/bsd/uniform_requirements.html).
Liste todos os autores se houver seis ou menos. Et al deve ser adicionado se
houver mais de seis autores. Titulo do artigo, nome da revista, ano, volume
e paginas.

Ill. Estilo de referéncia
Texto: Indicar as referéncias no texto por nimero (s) em expoente. Os au-
tores podem ser referidos, mas o nimero de referéncia deve ser sempre dado.
Lista: Ordene as referéncias na lista pela ordem em que aparecem no texto
Exemplos:
Referéncia de artigo:
I
- Com menos de 6 autores
Charvin D, Medori R, Hauser RA, Rascol O. Therapeutic strategies for
Parkinson disease: beyond dopaminergic drugs. Nat Rev Drug Discov.
2018;17:804-22. doi: 10.1038/nrd.2018.136.
- Com mais de 6 autores
Zesiewicz T, Salemi JL, Perlman S, Sullivan KL, Shaw D, Huang Y, et al.
Double-blind, randomized and controlled trial of EPI-743 in Friedreich’s
ataxia. Neurodegener Dis Manag. 20188:233-242. doi: 10.2217/nmt-
2018-0013.
Referéncia de livro:
2. Battler A. Stem Cell and Gene-Based Therapy: Frontiers in Regenera-
tive Medicine. Berlin: Springer; 2006.

Referéncia de capitulo de livro:

3. Pagel JF, Pegram GV. The role for the primary care physician in sleep
medicine. In: Pagel JF, Pandi-Perumal SR, editors. Primary care sleep me-
dicine. 2nd ed. New York: Springer; 2014.

Referéncias Web:

No minimo, o URL completo deve ser dado e a data em que o docu-
mento foi consultado. Qualquer outra informagcao, se conhecida (nomes de
autor, datas, referéncia a uma publicagdo de origem, etc.), também deve
ser dada.

Centers for Medicare & Medicaid Services. CMS proposals to imple-

ment certain disclosure provisions of the Affordable Care Act. [Acces-

sed January 30, 2018] Available from: http://www.cms.gov/apps/media/
press/factsheet.asp?Counter=4221.

Notas de Rodapé
As notas de rodapé devem ser evitadas. Quando imprescindiveis, devem
ser numerados consecutivamente e aparecer no final do texto.

Agradecimentos (facultativo)

Tem como objectivo agradecer a todos os que contribuiram para o es-
tudo mas que nao tém peso de autoria. Nesta secgdo é possivel agradecer a
todas as fontes de apoio, quer financeiro, quer tecnoldgico ou de consulta-
doria, assim como contribui¢des individuais.

Abreviaturas

Nao use abreviaturas ou acrénimos no titulo e no resumo e limite o seu
uso no texto. Abreviaturas nao consagradas devem ser definidas na primeira
utilizagdo, por extenso, logo seguido pela abreviatura entre parénteses. A
menos que a sigla seja uma unidade padrao de medigao. Uso excessivo e
desnecessario de acrénimos e abreviaturas deve ser evitado.

Unidades de Medida

Devem ser utilizadas as unidades Sistema Internacional de Unidades. As
medidas de comprimento, altura, peso e volume devem ser expressas em
unidades do sistema métrico (metro, quilograma ou litro) ou seus mdiltiplos
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decimais. As temperaturas devem ser dadas em graus Celsius (°C) e a pres-
sao arterial em milimetros de mercirio (mmHg), e a hemoglobina em g/dL.
Todas as medi¢oes hematoldgicas ou bioquimicas serao referidas no sistema
métrico de acordo com o Sistema Internacional de Unidades (SI).

Nomes de Medicamentos e Dispositivos Médicos

Identifique com precisao todos os medicamentos e produtos pela de-
nominacao comum internacional (DCI). Nao é recomendavel a utilizacao
de nomes comerciais de farmacos (marca registrada), mas quando a uti-
lizacdo for imperativa, o nome do produto devera vir apés o nome DCI,
entre parénteses, em minuscula, seguido do simbolo que caracteriza marca
registada, em sobrescrito (®). O mesmo principio é aplicavel aos dispositi-
vos médicos.

Nomes de Genes, Simbolos e Nimeros de Acesso

Aos genes e estruturas relacionadas devem ser atribuidos os nomes e
simbolos oficiais fornecidos pelo National Center for Biotechnology Informa-
tion (NCBI) ou o HUGO Gene Nomenclature Committee. Antes da submissao
de um manuscrito relatando grandes conjuntos de dados genémicos (por
exemplo, sequéncias de proteinas ou DNA), os conjuntos de dados devem
ser depositados em um banco de dados disponivel publicamente, como o
GenBank do NCBI, e um nimero de acesso completo (e nimero da versao,
se apropriado) deve ser fornecido na secao Métodos.

Tabelas e Figuras

As Tabelas/Figuras devem ser numerados na ordem em que sao citadas
no texto e assinaladas em numeragao arabe e com identificagao.

Cada Figura e Tabela incluidas no trabalho tém de ser referidas no texto:
“Uma resposta imunitaria anormal pode estar na origem dos sintomas da
doenca (Fig. 2)”; “Esta associa-se a outras duas lesdes (Tabela |)”.

Figura: Quando referida no texto é abreviada para Fig., enquanto Tabela
nao é abreviada. Nas legendas ambas as palavras sio escritas por extenso.

Cada Tabela e Figura deve ser acompanhada da respectiva legenda, su-
cinta e clara. As Legendas devem ser auto-explicativas (sem necessidade de
recorrer ao texto).

Em relagao aos graficos deve ser explicito se a informagao inclui valores
individuais, médias ou medianas, se ha representacao do desvio padrao e
intervalos de confianca e o tamanho da amostra (n).

As fotografias deverao incluir identificadores de aspectos cientificamen-
te relevantes (setas e asteriscos). Poderao ser publicadas fotografias a cores,
desde que consideradas essenciais.

Cada Tabela deve ser utilizada para mostrar resultados, apresentando
listas de dados individuais ou sumariando os mesmos, nao devendo no en-
tanto constituir duplicacao dos resultados descritos no texto. Devem ser
acompanhadas de um titulo curto mas claro e elucidativo. As unidades de
medida usadas devem ser indicadas (em paréntesis abaixo do nome que
encabeca cada categoria de valores) e os nimeros expressos devem ser
reduzidos as casas decimais com significado clinico.

Para as notas explicativas nas Tabelas devem ser utilizados os seguintes
simbolos e sequéncia: *, 1, , §, | |, T, **, +1, .

Se fotografias de doentes forem usadas, estes nao devem ser identifica-
veis ou as fotografias devem ser acompanhadas de autorizacao por escrito
para usa-las.

As ilustraces coloridas sao reproduzidas gratuitamente.

Principios gerais:

* Numere as ilustragdes de acordo com a sua sequéncia no texto.

* Forneca as legendas das ilustracdes separadamente.

¢ Dimensione as ilustracdes préximas das dimensdes desejadas da ver-
sdo publicada.

* Envie cada ilustracdo em ficheiro separado.

Ainclusao de figuras e/ou tabelas ja publicadas, implica a autorizagao do
detentor de copyright (autor ou editor).

A submissao deve ser feita separadamente do texto, conforme as ins-
trucdes da plataforma.

Os ficheiros das figuras devem ser fornecidos em alta resolugao, 800 dpi
minimo para graficos e 300 dpi minimo para fotografias.

A publicacao de ilustracdes a cores é gratuita, reservando-se a SINAPSE
de publicar uma versao a preto e branco na versao impressa da revista.

Material grafico deve ser entregue em um dos seguintes formatos:

JPEG (. Jpg)

Portable Document Format (. Pdf)

PowerPoint (.ppt)*

TIFF (. Tif)

Excel®

* O material grafico submetido em formato Powerpoint (.ppt) ou Excel
(xIs) deve ser também submetido em formato Portable Document
Format (.pdf) dada a possivel desformatagao quando abertos em com-
putadores e programas sob diferentes definicoes.

Permissao para publicacao: No caso de publicacao de tabelas de li-
Vros ou revistas os autores sao responsaveis por obter permissao, junto dos
autores dos trabalhos de onde forem reproduzidos, para a referida publica-
Gao, e terdo de a apresentar na submissao.

Ficheiros Multimédia

Os ficheiros multimédia devem ser enviados em ficheiro separado com
o manuscrito. O material multimédia deve seguir os padrées de qualidade
de producao para publicacao sem a necessidade de qualquer modificagao
ou edicao. Os ficheiros aceitaveis sao: formatos MPEG, AVI ou QuickTime.

Anexos/ Apéndices

Quando necessario, os anexos devem ser utilizados para apresentar in-
quéritos longos ou detalhados, descricdes de extensos calculos matematicos
e / ou listas de itens. Devem ser colocados, se necessario, com legendas.
Anexos longos, tais como algoritmos, pesquisas e protocolos, serdo publi-
cados apenas online; o URL sera fornecido no artigo impresso onde o anexo
é citado.

Se houver mais de um apéndice, eles devem ser identificados como A, B,
etc. As formulas e equagdes em apéndices devem ser numeradas separada-
mente: Eq. (A.1), Eq. (A.2), etc .; Em apéndice posterior, a Eq. (B.1) e assim
por diante. Da mesma forma para tabelas e figuras: Tabela A.I; FIG. A.1, etc.

Estilo

SINAPSE segue AMA Manual Style, 10? edi¢do (http://www.amama-
nualofstyle.com) e ICMJE Recommendations for the Conduct, Reporting,
Editing, and Publication of Scholarly Work in Medical Journals (http://icmje.
org/recommendations)

Ultima revisao | 1 Junho 2019
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Politicas Editoriais

Objetivo e Ambito
A SINAPSE é uma revista médica, propriedade da Sociedade Portuguesa
de Neurologia (SPN), publicada em edicio clssica e em suporte electrénico.

A SINAPSE é orgao oficial das seguintes organizacdes cientificas:

* Sociedade Portuguesa de Neurologia

¢ Sociedade Portuguesa de Neurocirurgia

* Sociedade Portuguesa do Acidente Vascular Cerebral

* Sociedade Portuguesa de Cefaleias

* Sociedade Portuguesa de Doencas do Movimento

* Sociedade Portuguesa de Estudos de Doengas Neuromusculares
* Sociedade Portuguesa de Neuropatologia

* Sociedade Portuguesa de Neuropediatria

* Liga Portuguesa Contra a Epilepsia

* Grupo de Estudos de Envelhecimento Cerebral e Deméncias

* Grupo de Estudos de Esclerose Muiltipla

* Associagao Portuguesa de Electrofisiologia e Neurofisiologia Clinica
¢ Conselho Portugués para o Cérebro

A SINAPSE é uma revista internacional com revisao por pares, para
médicos que tratam pessoas com doengas neuroldgicas e para outros pro-
fissionais de sautde interessados na estrutura e fungao do sistema nervoso
normal e doente. O publico-alvo da revista inclui médicos, enfermeiros,
nutricionistas, farmacéuticos, psicélogos, fisioterapeutas, epidemiologistas,
investigadores clinicos, outros especialistas envolvidos nos cuidados de sal-
de (incluindo a 4rea da gestao e administragao) e cientistas das areas basicas
e de translagao.

A SINAPSE publica artigos em portugués e/ou inglés. A SINAPSE é pu-
blicada continuamente desde 2005.

E uma revista com arbitragem cientifica (peer review) que publica em
acesso aberto, com especial énfase na area das Neurociéncias, mas nao sé.

Liberdade Editorial

A SINAPSE adopta a definicao de liberdade editorial do International
Committee of Medical Journal Editors (ICMJE) descrita pela World Association
of Medical Editors, que afirma que o Editor-Chefe assume completa auto-
ridade sobre o contelido editorial da revista. A Sociedade Portuguesa de
Neurologia, enquanto proprietaria da SINAPSE, nao interfere no processo
de avaliagdo, seleccdo, programagao ou edicao de qualquer manuscrito, ten-
do o Editor-Chefe total independéncia editorial.

Visao Geral

A SINAPSE rege-se de acordo com as normas de edicdo biomédicas ela-
boradas pelo ICMJE, disponiveis em http://www.icmje.org/, e do Committee on
Publication Ethics (COPE), disponiveis em https://publicationethics.org/.

A politica editorial da SINAPSE incorpora no processo de revisao e pu-
blicagdo as Recomendagbes de Politica Editorial (Editorial Policy Statements)
emitidas pelo Council of Science Editors, disponiveis em https://www.coun-
cilscienceeditors.org/resource-library/editorial-policies/white-paper-on-publica-
tion-ethics/, que cobre responsabilidades e direitos dos editores das revistas
com arbitragem cientifica.

Estas normas estao em conformidade com as Recommendations for the Con-
duct, Reporting, Editing and Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations), disponiveis em: http://www.icmje.org/recommendations/

Orientacao para Apresentacao de Estudos

Os textos devem ser preparados de acordo com as orientacdes do
ICMJE Recommendations for the Conduct, Reporting, Editing and Publication
of Scholarly Work in Medical Journals disponiveis em http://www.icmje.org/re-
commendations/

A SINAPSE recomenda as linhas orientadoras para publicacao da EQUA-
TOR network (http://www.equator-network.org). As listas de verificagao estao
disponiveis para varios desenhos de estudo, incluindo:

* Randomized controlled trials (CONSORT - http://www.consort-state-

ment.org/downloads)

* Systematic reviews and meta-analyses* (PRISMA - http://www.prisma-

-statement.org/) and protocols (PRISMA-P - http://www.equator-ne-
twork.org/reporting-guidelines/prisma-protocols/)

* Observational studies (STROBE - http://www.strobe-statement.org/)

* Case reports (CARE - http://www.care-statement.org/)

* Qualitative research (COREQ - http://intghc.oxfordjournals.org/con-
tent/19/6/349.long)

* Diagnostic/prognostic studies (STARD - http://www.stard-statement.
orgl)

* Economic evaluations (CHEERS - http://www.biomedcentral.com/|741-
7015/11/80)

* Pre-clinical animal studies (ARRIVE - http://www.nc3rs.org.uk/arrive-
-guidelines)

* Os autores de revisoes sistematicas também devem fornecer um link
para um ficheiro adicional da secgao ‘métodos’, que reproduz todos os de-
talhes da estratégia de pesquisa.

Os critérios de aceitagdo para todos os trabalhos sao a qualidade e
originalidade da investigacdo e seu significado para os leitores da SINAPSE.
Excepto onde indicado de outra forma, os manuscritos sao submetidos a
peer review cego por dois revisores anénimos, pelo menos. A aceitagao ou
rejeicao final cabe ao Editor-Chefe, que se reserva o direito de recusar qual-
quer material para publicagao.

Os manuscritos devem ser escritos em estilo claro, conciso, directo,
de modo que sejam inteligiveis para o leitor. Quando as contribuicdes sao
consideradas adequadas para publicagdo com base em conteldo cientifico,
o Editor-Chefe reserva-se o direito de modificar os textos para eliminar a
ambiguidade e a repeti¢ao, e melhorar a comunicagao entre o autor e o lei-
tor. Se forem necessarias alteragdes extensivas, o manuscrito sera devolvido
a0 autor para revisao.

Os manuscritos que nao cumpram as instrucdes para autores podem ser
devolvidos para modificagdo antes de serem revistos.

Critérios de Autoria e Formulario de Autoria

Como referido nos Requirements do ICMJE, a autoria requer uma con-
tribuicdo substancial para o manuscrito, sendo necessario especificar, em
carta de apresentacdo, o contributo de cada autor para o trabalho.

Declaragdo das contribuigées individuais assinada por cada autor

Todos aqueles designados como autores devem cumprir os quatro cri-
térios para autoria, em baixo indicados e todos aqueles que cumprem os
quatro critérios devem ser identificados como autores. Os colaboradores
que n3o cumpram os quatro critérios para autoria mas que tenham contri-
buido para o estudo ou manuscrito, deverao ser reconhecidos na seccao de
Agradecimentos, especificando o seu contributo.

Cada manuscrito deve ter um “autor correspondente” conveniente-
mente identificado desde a fase inicial de submissao do artigo. Porém, todos
os autores devem ter participado significativamente no trabalho para tomar
responsabilidade publica sobre o contetido e o crédito da autoria.

O autor correspondente devera obter permissao por escrito de todos
aqueles que forem mencionados nos agradecimentos.

Autores sdo aqueles que:

1) Tém uma contribuicao intelectual substancial, direta, no desenho e
elaboracao do artigo,

2) Participam na anélise e interpretagao dos dados;

3) Participam na redagao do manuscrito, revisao de versoes e revisao

critica do contetido; aprovagao da versao final;

4) Concordam que sao responsaveis pela exatidao e integridade de todo

o trabalho.

Além de ser responsavel pelas partes do trabalho que tenha feito, um
autor deve ser capaz de identificar quais dos co-autores foram responsaveis
pelas outras partes especificas do trabalho.

A obtencao de financiamento, a recolha de dados ou a supervisao geral
do grupo de trabalho, por si s6, ndo justificam a autoria, mas justificam a
inclusdo na seccao “Agradecimentos”.

Qualquer alteracao na autoria apés a submissao deve ser aprovada por
escrito por todos os autores.

Nao serdo consentidas alteragoes a autoria ou a ordem dos autores apés
aceitacao do manuscrito para publicacao.

Se um medical writer esteve envolvido na redaccdo do manuscrito, é ne-
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cessaria uma declaragao assinada pelo autor correspondente com indicagao
do nome e se houve o financiamento dessa pessoa. Esta informacdo deve
ser acrescentada na seccao “Agradecimentos”. A revista SINAPSE exige uma
declaragéo assinada pelo medical writer indicando em que este da permissao
para ser nomeado na sec¢do “Agradecimentos”.

Papel do Autor Correspondente

O autor correspondente funcionara em nome de todos os co-autores
como o correspondente preferencial com a equipa editorial durante o pro-
cesso de submissao e revisao.

O autor correspondente é responsavel, em nome de todos os co-au-
tores, pela comunicacao com a SINAPSE durante a submissao, fase de peer
review e processo de publicagdo. Também é responsavel por assegurar todos
os requisitos administrativos da SINAPSE (fornecimento de detalhes de au-
toria; aprovagio da comissdo de ética; formularios de conflitos de interesse;
consentimento informado).

Consentimento dos Doentes

Os autores sao responsaveis por obter o consentimento informado
relativamente a cada individuo presente em fotografias, videos, descricées
detalhadas ou em exames imagioldgicos, mesmo apds tentativa de ocultar
a respectiva identidade. Nomes, iniciais ou outras formas de identificacao
devem ser removidos das fotografias ou outras imagens. Devem ser omi-
tidos dados pessoais, como profissao ou residéncia, excepto quando sejam
epidemiologicamente relevantes para o trabalho. Os autores devem assegu-
rar que nao apresentam dados que permitam a identificacao inequivoca dos
participantes na investigagao/artigo ou, caso isso nao seja possivel, devem
obter o consentimento informado dos intervenientes.

Os estudos envolvendo doentes ou voluntarios precisam de aprovacao
da comissao de ética e consentimento informado dos participantes. Estes
devem ser documentados no artigo.

As barras “blackout” ou dispositivos similares nao anonimizam doentes
em imagens clinicas: é necessario o apropriado consentimento.

Submissao e Publicacao Duplicadas

A SINAPSE nao aceita material previamente publicado em forma im-
pressa ou eletrénica, ou manuscritos em consideracdo simultanea noutra
revista.

A SINAPSE endossa as politicas do ICMJE em relacao a duplicagdo de pu-
blicagbes: http://www.icmje.org/recommendations/browse/publishing-and-editorial-
-issues/overlapping-publications.html.

Politica de Plagio

Seja intencional ou nao, o plagio é uma violagao grave. Definimos plagio
como reproducdo de outro trabalho com pelo menos 25% de similaridade
e sem citacao. Se for encontrada evidéncia de plagio antes ou depois da
aceitacao do artigo ou apés a sua publicacao, sera dada ao autor uma opor-
tunidade de refutacio. Se os argumentos nao forem considerados satisfaté-
rios, o manuscrito sera retratado e o autor sancionado pela publicacao de
trabalhos por um periodo a ser determinado pelo Editor-Chefe. O Editor-
-Chefe podera ainda decidir informar as instituicdes de afiliacao profissional
dos autores acerca do sucedido.

Publicacao Fast-Track

Um sistema fast-track esta disponivel para manuscritos urgentes e im-
portantes que atendam aos requisitos da SINAPSE para revisao rapida e
publicagao.

Os autores podem solicitar a publicagdo rapida através do processo
de submissao de manuscritos, indicando claramente a razao por que o seu
manuscrito deve ser considerado para revisao acelerada e publicacao. O
Editor-Chefe, com apoio dos Editores Associados ou Conselho Editorial,
decidira se o manuscrito é adequado para publicacdo rapida e comunicara
a sua decisao dentro de 48 horas ao autor correspondente. Se o Editor-
-Chefe achar o manuscrito inadequado para publicacao rapida, o manuscrito
pode ser proposto para o processo normal de revisao, ou os autores podem
retirar a sua submissao. A decisao editorial sobre manuscritos aceites para
revisdo rapida sera feita dentro de cinco dias Uteis.

Se o manuscrito for aceite para publicagao, a SINAPSE tera como objec-
tivo publica-lo electronicamente em 16 dias.

Revisao por Pares

Todos os artigos de investigacao, e a maioria das outras tipologias de arti-
gos, publicadas na SINAPSE passam por uma revisao por pares. Os revisores
sdo obrigados a respeitar a confidencialidade do processo de revisao pelos
pares e nao revelar detalhes de um manuscrito ou sua revisao, durante ou
apds o processo de revisao por pares. Se os revisores desejam envolver um
colega no processo de revisao, devem primeiro obter permissao do Editor.

Os critérios de aceitagdo para todos os trabalhos sao a qualidade, clare-
za e originalidade da investigacao e seu significado para nossos leitores. Os
manuscritos devem ser escritos num estilo claro, conciso, directo. O ma-
nuscrito nao pode ter sido publicado, no todo ou em parte, nem submetido
para publicacao noutro lugar.

Todos os manuscritos enviados sao inicialmente avaliados pelo Editor-
-Chefe e podem ser rejeitados nesta fase, sem serem enviados para revisao
por pares. A decisdo de aceitacdo ou rejeicao final recai sobre o Editor-Chefe,
que se reserva o direito de recusar qualquer material para publicacao.

A SINAPSE segue uma rigorosa revisao cega por pares. A SINAPSE en-
viard os manuscritos para revisores externos seleccionados de uma base de
dados pré-existente, ou convidara novos revisores para o efeito.

Todos os manuscritos que ndo cumpram as instrucdes aos autores po-
dem ser rejeitados antes de serem revistos. A aceitacao final é da responsa-
bilidade do Editor-Chefe.

As cartas ao Editor ou os Editorais serao avaliadas pelo Conselho Edito-
rial, mas também poderao ser solicitadas revisoes externas.

Na avaliagao, os manuscritos podem ser:

A) Aceite sem alteragoes

B) Aceite, mas dependendo de pequenas revisées

C) Reavaliar apés grandes alteragoes

D) Rejeitado

Apbs a rececao do manuscrito, se estiver de acordo com as instrugdes
aos autores e cumprir a politica editorial, o Editor-Chefe ou Editor Associa-
do por este incumbido de fazer a gestdo do processo de revisdo enviam o
manuscrito para pelo menos dois revisores.

Dentro de 15 dias, o revisor deve responder ao Editor-Chefe ou Editor
Associado, indicando os seus comentarios sobre o manuscrito sujeito a revi-
sao e sugestdo de aceitacdo, revisao ou rejeicao do trabalho. Dentro de 10
dias, o Editor-Chefe tomara uma decisdo que podera ser: aceitar o manus-
crito sem modificacdes; enviar os comentarios dos revisores aos autores de
acordo com o estabelecido, para que estes possam rever o artigo; rejeicao.

Quando sao propostas alteragoes ao texto inicial os autores tém |5 dias
(periodo que pode ser estendido a pedido dos autores) para apresentar uma
nova versao revista do manuscrito, incorporando os comentarios editoriais
e dos revisores. Tém de responder a todas as perguntas e enviar também
uma versao revista do manuscrito, com as emendas inseridas destacadas
com uma cor diferente.

O Editor-Chefe tem 10 dias para tomar a decisao sobre a nova versao:
rejeitar ou aceitar a nova versao, ou encaminha-la para uma nova apreciacao
por um ou mais revisores.

Qualquer decisdo do Editor-Chefe sera sempre comunicada ao Autor
Correspondente.

Apesar de os editores e revisores desenvolverem esforcos para assegu-
rarem a qualidade técnica e cientifica dos manuscritos, a responsabilidade
final do contelido (nomeadamente o rigor e a precisao das observagoes,
assim como as opinides expressas) é da exclusiva responsabilidade dos au-
tores.

Custos de Publicacao

Nao havera custos de publicacao (nao tem taxas de submissao nem de
publicacao das imagens a cores, que poderao ser publicadas a preto e bran-
co na versao impressa da revista e a cores na versao eletrénica).

Provas Tipograficas

As provas tipograficas serao enviadas aos autores, contendo a indicagao
do prazo de revisao em funcao das necessidades de publicacao da SINAPSE.
A revisao deve ser aprovada pelo autor correspondente. Os autores dis-
poem de 48 horas para a revisao do texto e comunicagao de quaisquer erros
tipograficos. Nesta fase, os autores ndo podem fazer qualquer modificacdo
de fundo ao artigo, para além das correccdes tipograficas e/ou ortograficas
de pequenos erros.

O nao respeito pelo prazo proposto desobriga a SINAPSE de aceitar
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a revisao pelos autores, podendo a revisao ser efectuada exclusivamente
pelos servigos da SINAPSE.

Erratas

A SINAPSE publica alteragdes, emendas ou retracdes a um artigo an-
teriormente publicado, se, apés a publicacao, forem identificados erros ou
omissoes que influenciem a interpretacao de dados ou informacao. Quais-
quer alteracdes posteriores a publicagdo assumirdo a forma de errata.

Retratacoes

Os Revisores e Editores assumem que os autores relatam trabalho com
base em observagoes honestas. No entanto, se houver dividas substanciais
sobre a honestidade ou integridade do trabalho, submetido ou publicado, o
editor informara os autores da sua preocupagéo, procurara esclarecimento
junto da instituicao patrocinadora do autor e/ou instituigdo empregadora.
Consequentemente, se estes considerarem o artigo publicado como frau-
dulento, a SINAPSE procedera a retratacao. Se este método de investiga-
cao ndo obtiver uma conclusao satisfatéria, o Editor-Chefe pode optar por
conduzir a sua prépria investigacao, e pode optar por publicar uma nota de
preocupacido sobre a conduta ou integridade do trabalho. O Editor-Chefe

podera decidir relatar a situacao a instituicao dos autores, de acordo com os
procedimentos recomendados pelo Committee on Publication Ethics (https://
publicationethics.org/).

Patrocinios

A SINAPSE é propriedade da Sociedade Portuguesa de Neurologia, que
suporta todos os custos de operacdo da revista. Sem prejuizo deste facto, a
SINAPSE podera angariar patrocinadores, como por exemplo empresas da
industria farmacéutica ou outras, que geram receitas através da publicidade.
A publicidade ndo podera pér em causa a independéncia cientifica da revista
nem influenciar as decisdes editoriais e terd de estar de acordo com a legis-
lacao geral, bem como das disposicoes legais especificas da 4rea da satide e
do medicamento.

Nota final: aconselha-se a todos os autores a leitura das Recommen-
dations for the Conduct, Reporting, Editing and Publication of Scholarly Work
in Medical Journals, emitidas pelo International Committee of Medical Journal
Editors, disponiveis em http://www.icmje.org/

Ultima revisio: Junho 2019
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