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The ultra-fast development of artificial intelligence (Al), and the immensity of hope and fear
it generates, is fascinating. To illustrate the announced revolution related to the most recent ad-
vances in the domain, UNQO’s Secretary General Anténio Guterres published a warning statement
highlighting the need for urgent regulation of Al tools and put specific emphasis on its use in the
military domain. Similarly, in a common tribune, the creators of some of the most recent Al tools
themselves raised concerns about their future development and use.

On a more modest level, that of our humble clinical environment, it is long acquired that Al will
help assisting numerous important diagnosis and patient management procedures. To name a few,
these include large-scale data analysis and comparison for early imaging diagnosis and prognosis,
medical summary writing based on data extraction from patient electronic files, and long-term EEG
seizure or spike detection, for example.

Similarly, many researchers have already integrated the use of various forms of Al in their aca-
demic activities. These include writing summaries of available knowledge on a specific field, text
editing, graphic presentation of large datasets, or generation of research projects ideas, among
many more. Concrete results may emerge in clinical practice very soon. Interesting research pro-
jects use Al platforms in the aim of repurposing existing drugs to better treat certain rare diseases
due to specific gene variants, for example.

As a consequence, many hospitals and academic institutions have started to propose teaching
sessions dedicated to Al-related challenges in their medical study program (while nevertheless
highlighting the need for strict and continuously updated usage regulations).

One interesting question that arises is how patients themselves will interact with conversational
robots (chatboxes), and how this usage will affect their medical care and their relationship with
caregivers. Will patients and families be able to understand and reprocess the information given by
chatboxes without our additional explanations, without our personal advice and sympathy...? The
question is open...

As impressive as is the generation in just a few seconds of a 500-word answer to a quite com-
plex question, we all need to remember that the mechanism used by chatboxes to generate these
paragraphs is far from being «intelligent» in the sense we usually understand it for human beings. ..
Chatboxes «just» propose average sequences of words grouped according to their frequency of
association in the sources used. Major weaknesses of this «statistical» approach include the lack of
ponderation of the information found, and the absence of source citation, that may prevent correct
interpretation and replacement in the personal context of a given patient by non-experts.

To illustrate these limits, here are 3 examples of answers to medical questions given by the
ChatGPT free testing system called Playground (https://platform.openai.com/, version GPT-3.5-
turbo- 16k, answer voluntarily limited to 500 words by the author of the questions). These are

followed by personal comments.
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QI: How do you treat absence seizures?

«Absence seizures, also known as petit mal seizures,
are a type of generalized epilepsy seizure characterized
by brief episodes of impaired consciousness without
convulsions or major motor symptoms. Here are some
common treatment approaches for absence seizures:

|. Antiepileptic medications: The first-line treatment
for absence seizures is typically antiepileptic medica-
tions. The most commonly prescribed medications
include ethosuximide, valproic acid, and lamotrigine.
These medications help regulate abnormal electrical
activity in the brain, reducing or eliminating absence sei-
zures. The choice of medication will depend on factors
such as the individual’s age, coexisting medical condi-
tions, and potential side effects.

2. Lifestyle modifications: Certain lifestyle modifica-
tions can help manage absence seizures. Good sleep
hygiene, regular sleep patterns, and adequate sleep
duration are important as sleep deprivation can trigger
seizures. Stress reduction techniques, including relaxa-
tion exercises and mindfulness, may also be helpful in
some cases.

3. Ketogenic diet: In some cases, a ketogenic diet may
be considered for the treatment of absence seizures.
This high-fat, low-carbohydrate diet has been shown to
be effective in reducing seizure activity in some individu-
als with epilepsy, including absence seizures. It is typically
implemented under the guidance of a registered dietitian
or medical professional experienced in ketogenic diets.

4. Vagus nerve stimulation (VNS) therapy: VNS ther-
apy involves implanting a small device that stimulates
the vagus nerve in the neck. It is an adjunctive treat-
ment option that may be considered for individuals with
drug-resistant absence seizures who are not eligible for
surgery. VNS therapy has shown to reduce seizure fre-
quency in some patients.

5. Other therapies: In cases where medication and
other conventional treatments do not effectively control
absence seizures, other interventions like responsive
neurostimulation (RNS) or epilepsy surgery may be con-
sidered. However, these options are typically reserved
for individuals with drug-resistant seizures and require
evaluation and discussion with an epilepsy specialist.»

Personal comment: Although this answer includes some
relevant points, lots of important aspects are lacking. The
definition of absences is quite vague, there is no mention of
their specific EEG correlate, the typical age of onset is not

specified, The ILAE classification proposal and its subcat-
egories of absences is not cited. Most sentences are very
general, others do not apply at all to typical absences («

epilepsy surgery may be considered... »!).

Q2: Which investigations are indicated in a 3-year-
old girl with absence seizures?

«In a 3-year-old girl with absence seizures, a com-
prehensive evaluation would typically involve several in-
vestigations to diagnose and understand the underlying
cause of the seizures. Here are some commonly indi-
cated investigations:

|. Electroencephalogram (EEG): An EEG is essential
for the diagnosis and classification of absence seizures.
It helps record and analyze the brain’s electrical activity,
allowing for the identification of characteristic patterns
associated with absence seizures, such as generalized 3
Hz spike-and-wave discharges.

2. Medical history and physical examination: A de-
tailed medical history helps capture the frequency, dura-
tion, and characteristics of the absence seizures. A thor-
ough physical examination is necessary to check for any
neurological abnormalities or other signs that might be
associated with the seizures or underlying conditions.

3. Genetic testing: Genetic testing may be recom-
mended to identify any specific gene mutations or ge-
netic abnormalities associated with absence seizures or
related epilepsy syndromes. This investigation can help
determine if there are any specific genetic factors influ-
encing the seizures and guide treatment decisions or
family counseling.

4. Blood tests: Routine blood tests may be conducted
to assess general health, rule out any metabolic or elec-
trolyte imbalances, and identify any underlying condi-
tions associated with seizures. These blood tests may
include a complete blood count, metabolic panels, liver
and kidney function tests, and screening for genetic or
metabolic disorders.

5. Imaging studies: While imaging studies are not typi-
cally considered for the routine evaluation of absence
seizures, there may be certain cases where they are
deemed necessary. Imaging studies, such as a brain MRI
or CT scan, may be recommended if there are specific
concerns about structural abnormalities or brain lesions
that could be contributing to the seizures.

It is crucial to consult with a pediatric neurologist or
epileptologist who specializes in evaluating and manag-
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ing seizures in children. They can guide the appropriate
investigations based on the individual case and provide
personalized care for the child with absence seizures. »

Comment: The order in which these various points are
given should be slightly different. Patient history and ex-
amination come always first! The EEG paragraph is cor-
rect, but no mention is made of the easy way to trigger
absence seizures with hyperventilation. Bullet points 3-5
are too general to be useful. Most importantly, no mention
is made of the early-age of onset (<4 years) of absences in
this specific patient, which could suggest the need of a lum-
bar puncture to search for a GLUT | -deficiency syndrome,

which is potentially treatable with a ketogenic diet...

Q3a: Is valproic acid indicated in juvenile myoclon-
ic epilepsy?

«Yes, valproic acid (VPA) is commonly indicated and
considered a first-line treatment option for juvenile
myoclonic epilepsy (JME). JME is a specific epilepsy
syndrome characterized by the presence of myoclonic
jerks, generalized tonic-clonic seizures (grand mal sei-
zures), and absence seizures.

Valproic acid has been shown to be effective in con-
trolling the different seizure types associated with JME,
including myoclonic jerks and generalized seizures. It
works by stabilizing neuronal activity and inhibiting the
spread of abnormal electrical discharges in the brain.

Q3b: Is valproic acid indicated in a 15-year-old girl
with juvenile myoclonic epilepsy?

«Yes, valproic acid (VPA) is commonly indicated in
the treatment of juvenile myoclonic epilepsy (JME) in
adolescents, including a 15-year-old girl. Valproic acid is
considered a first-line treatment choice for JME due to
its effectiveness in controlling different seizure types as-
sociated with the syndrome, including myoclonic jerks,
generalized tonic-clonic seizures, and absence seizures.
Considering the age of the patient, valproic acid is often
a preferred option as it has a broad spectrum of action
and can effectively target and control the various seizure
types seen in JME. It is important to have a discussion with
a pediatric neurologist or epilepsy specialist, as they can
assess the individual’s specific characteristics, medical his-

tory, and potential side effects of the medication.»

Q3c: How about teratogenicity?
«Valproic acid (VPA) is known to have a higher risk

of teratogenicity compared to many other antiepileptic
drugs. Teratogenicity refers to the potential to cause
congenital malformations or developmental issues in the
fetus if taken during pregnancy. Exposure to valproic acid
during pregnancy has been associated with an increased
risk of major congenital malformations, such as neural
tube defects (e.g., spina bifida), craniofacial abnormali-
ties, heart defects, and developmental delays. The risk
appears to be dose-dependent, with higher doses as-
sociated with a higher risk of teratogenic effects. Due
to this higher risk of teratogenicity, it is important to
carefully consider the risks and benefits of using valproic
acid in women of childbearing age, including |5-year-
old girls, especially if there is a possibility of pregnancy.
This decision should be made in consultation with a
neurologist or epileptologist who specializes in epilepsy
management, taking into account factors such as the in-
dividual’s seizure control, overall health, and the avail-
ability of alternative treatment options. If valproic acid
is deemed necessary, it is crucial to use effective contra-
ception methods to prevent pregnancy while taking the
medication. However, if the patient is already pregnant
or planning to become pregnant, alternative treatment
options with lower teratogenic potential may be pre-
ferred, and a thorough discussion should take place with
healthcare providers to ensure the safest course of ac-
tion for both the patient and the potential fetus.

Ultimately, the decision regarding the use of valproic
acid should be based on an individualized assessment of
the risks and benefits in each specific case, with care-
ful consideration of the potential teratogenic effects and
the patient’s reproductive plans. »

Comment: This interesting «dialogue» illustrates the
importance of the formulation of the question. Patients
unaware of the potential teratogenic effects of valproate
are at risk of staying ignorant of this crucial point if theyre

satisfied with the answer to Q3a...

Incomplete information, simplistic and general state-
ments, errors... Although of definite interest, chatboxes
will need to be improved to be really useful in our clini-
cal practice. Google research is currently developing a
new tool called Med-PALM 2. This tool, designed to be
specifically adapted to the medical world, demonstrated
impressive capacities to answer medical-exam style ques-
tions, but still needs to be evaluated in real-life. (Singhal K

et al, https://sites.research.google/med-palm/, 2023)
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To conclude, here’s how playground answers when
asked: How do you foresee the role of Al in pediat-
ric neurology?

«Artificial intelligence (Al) has the potential to revolu-
tionize many aspects of pediatric neurology. Here are a
few ways in which Al could play a role:

|. Diagnosis and early detection: Al algorithms can
analyze large datasets of patient records, brain imaging
scans, genetic information, and other relevant data to
aid in early detection and diagnosis of neurological dis-
orders in children. This can lead to timely interventions
and better outcomes.

2. Personalized treatment plans: Al can help develop
personalized treatment plans by considering various
factors such as a child’s health history, genetic makeup,
and response to previous therapies. By analyzing vast
amounts of data, Al algorithms can suggest tailored
treatment options for specific neurological conditions,
enabling more effective treatment strategies.

3. Decision support systems: Pediatric neurologists
often face complex decision-making scenarios where
Al can provide valuable support. Al algorithms can help
analyze medical literature, clinical guidelines, and pa-
tient data to assist doctors in making informed decisions
about treatment options, medication dosages, and po-
tential complications.

4. Monitoring and prognosis: Al can aid in monitoring
patients with neurological disorders by processing real-
time data from wearable devices, sensors, and other
monitoring systems. By continuously analyzing the data,
Al algorithms can detect patterns, predict disease pro-
gression, and enable early intervention.

5. Rehabilitation.»

All of this is true. But once again... Nothing more

than non-specific, superficial and overly simplistic sen-

tences, aren’t they?

While some fear that certain medical professions
will rapidly disappear and be replaced by Al-driven ro-
bots, | believe that in our field of Pediatric Neurology,
a personalized «<human look», a long-term trustful re-
lationship, regular and open discussions with patients
will undoubtedly remain at the forefront of care in the
near future. Just like patients, and like what happened
with the development of Internet in its early years, we
will nevertheless need to keep on learning how to use
these new tools properly with our patients. Just like in
any dialogue, we will need to understand that the an-
swers given by chatboxes will largely depend on the way
the question is asked... Importantly, Al tools including
chatboxes will need to go through strict validation pro-
cesses before they can be considered as usable in clinical
practice. Some of the previously mentioned fears may
be justified, time may tell. Our field of Pediatric Neu-
rology is however so deeply characterized by repeated
storytelling; active, attentive, often doubtful and subjec-
tive, but experienced human ear and eye evaluation;
non-verbal language interpretation; direct observation;
placement of information in a specific patient context...
That increased active exchanges with our patients ap-
pear more than ever necessary to be able to make Al

useful in the real world. m
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Abstract

Introduction: Some studies suggest an association between interferon beta (IFNB)
therapies and the development of depression symptoms in multiple sclerosis (MS).
This study aimed to evaluate the impact of baseline depression (BLD) on depression
score variation at 24 months (m) in MS patients starting treatment with IFNf-1a.

Methods: Multicenter, prospective, observational study in patients recently diag-
nosed with relapsing-remitting MS or clinically isolated syndrome, starting treatment
with IFNB-1a intramuscular. The physician and the patient completed a question-
naire in each visit (baseline, 6, 12, 18 and 24 m) including demographic and clinical
data, disability, depression, fatigue, balance, mental state, sleepiness and coping,
compliance with MS treatment, treatment discontinuation, and adverse events.

Results: A total of 110 patients were included in the analysis, 20% with BLD. Both
patient groups (with and without BLD) were similarly distributed concerning base-
line demographic and clinical characteristics, except for EDSS, that was higher in
patients with BLD (median EDSS of 1.25+1.75 vs 1.0£1.5; p=0.047). In BLD patients,
only depression severity varied significantly over the five evaluations (p=0.034), with
a marked decrease at 6 months. In patients without BLD, no significant variations
were observed. BLD had a significant effect on variation in depression severity at 24
m (p=0.0253) and baseline fatigue was a good predictor for global fatigue over the
study period (p=0.0399).

Conclusion: Despite its impact on MS patients, depression is frequently underdi-
agnosed and undertreated. IMPRESS results suggest that BLD and fatigue scores in
MS patients influence score variations over the treatment period. Further research
on depression and MS association may lead to better understanding of this relation.

Resumo

Introducao: Alguns estudos sugerem uma associacao entre as terapias com in-
terferdo beta (IFNB) e o desenvolvimento de sintomas de depressdo na esclerose
multipla (EM). Este estudo teve como objetivo avaliar o impacto da depressao basal
(DB) na variacao do score de depressao aos 24 meses (m) em doentes com EM a
iniciar tratamento com IFNf-1a.

Métodos: Estudo observacional, prospetivo, multicéntrico em doentes com diag-
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nodstico recente de EM surto-remissao ou sindrome clinicamente isolada, a iniciar
tratamento com IFNB-1a por via intramuscular. O médico e o doente completaram
um questionario em cada visita (baseline, 6, 12, 18 e 24 m), incluindo dados de-
mogréficos e clinicos, incapacidade, depresséo, fadiga, equilibrio, estado mental,
sonoléncia e coping, adesdo ao tratamento de EM, descontinuagdo do tratamento
e eventos adversos.

Resultados: Foram incluidos 110 doentes na anélise, 20% com DB. Os grupos de
doentes (com e sem DB) foram distribuidos de forma semelhante relativamente a ca-
racteristicas demogréficas e clinicas basais, exceto na EDSS, que foi mais elevada em
doentes com DB (EDSS mediana de 1,25 = 1,75 vs 1,0 + 1,5; p = 0,047). Em doentes
com DB, apenas a gravidade da depressao variou significativamente ao longo das cin-
co avaliagdes (p = 0,034), com uma diminuicao acentuada aos 6 meses. Em doentes
sem DB, ndo foram observadas variagdes significativas. A DB teve um efeito signifi-
cativo na variagdo da gravidade da depressao aos 24 m (p = 0,0253) e a fadiga basal
foi um bom preditor para a fadiga global durante o periodo de estudo (p = 0,0399).

Conclusdo: Apesar do seu impacto nos doentes com EM, a depresséo é frequen-
temente subdiagnosticada e subtratada. Os resultados do IMPRESS sugerem que os
scores de depressdo e fadiga basais em doentes com EM influenciam as variacGes
dos scores durante o periodo de tratamento. Estudos adicionais sobre a associacao
entre depressao e EM podem levar a uma melhor compreensao sobre esta relacao.

Introduction

Multiple sclerosis (MS) is a chronic inflammatory de-
myelinating and degenerative disease of the central nerv-
ous system (CNS)." The clinical manifestations of MS
include several signs and symptoms of neurological dys-
function. In the advanced stages of the disease, MS leads
to disability, which has a devastating effect on patients,
both from medical, social and financial standpoints.>

Depression has a markedly negative impact on qual-
ity of life (QoL) and cognitive function, accounting for
a large number of lost working days.® In this sense, de-
pression is considered one of the most common and
incapacitating diseases of this century.” Despite being
the most common psychiatric disorder in MS patients,
depression remains largely underdiagnosed and un-
dertreated.® The presence of depression symptoms
has been reported in all stages of MS, including the
early stages of the disease, where 14% of patients are
thought to be affected.® Moreover, depression appears
to be more prevalent in women and patients under 45
years of age.’

In a recent review, the percentage of MS patients
experiencing depression symptoms ranged between
4.3%'° and 59.6%.° This variability may be due to dif-

ferences in sample size, clinical measures and evaluation

methods (namely diagnostic criteria) between the stud-
ies reviewed. Additionally, the risk of major depressive
disorder (MDD) in these patients begins with the first
symptoms of MS'""'2 and persists over their lifetime,
with a prevalence of 19%-54%.%'*!* In MS patients, the
risk of developing MDD over their lifetime is higher than
that reported for other chronic diseases, including other
disabling neurological disorders.*'®

In addition to representing a key factor in determining
QoL in MS patients,'® depression may lead to suicidal be-
haviours'’ (a suicide risk of 15% has been reported in these
patients6) and affect treatment compliance in patients re-
ceiving disease-modifying drugs.'®'” Therefore, the ability
to identify depression symptoms in clinical practice plays
an essential role in improving outcomes in MS patients, as
these symptoms are potentially treatable.?

The causes of depression in MS patients are still widely
unknown. Numerous factors are thought to be involved.
It has been suggested that the changes in brain structure
associated with MS, as well as immuno-inflammatory,
genetic and psychosocial factors, may play a role in the
development of depression in MS patients.??' However,
more evidence is required to support these hypotheses.

In addition to depression, about 65% experience

clinically significant fatigue.”? These symptoms have been
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demonstrated to be correlated and effective treatment
of depression helps relieve fatigue.?® This is considered
a very relevant finding, since fatigue is one of the most
disabling symptoms of MS and one of the major causes
of lost working days in MS patients.?*

The negative impact of depression on cognitive func-
tion in MS patients has also been widely demonstrated.
Cognitive impairment has been reported in 45%-65%
of patients.”’ Cognitive performance, namely working
memory and data processing speed, is significantly im-
paired in patients with MS and depression.?

Several treatment options based on interferon beta
(IFNP) have been used in MS patients over the last 20
years. Some studies suggest the existence of an associa-
tion between IFNf therapies and the development of
depression symptoms®; however, this association has
not been confirmed.

The results of studies on depression in MS and the
underlying mechanisms have been difficult to interpret,
owing to the different characteristics of study popula-
tions, in terms of disability scores, disease severity, age,
gender and treatment regimens.®'>!> In this sense, a
study in a homogenous, well-characterized patient pop-
ulation starting a specific treatment regimen might help
clarify and understand the association between depres-
sion and MS.

The primary goal of this study was to evaluate the im-
pact of baseline depression on depression score varia-
tion at 24 months (m) in recently diagnosed MS patients
starting treatment with IFNf-la intramuscular (IM).
Secondary endpoints included the evaluation of the im-
pact of baseline fatigue on fatigue score variation at 24 m
and the effect of sleep disorders and treatment compli-
ance on depression outcomes. Exploratory evaluations
included balance, mental state and coping strategies.

Material and Methods

IMPRESS was a multicenter, prospective, observa-
tional study in patients recently diagnosed with relaps-
ing-remitting MS (RRMS) or clinically isolated syndrome
(CIS) starting treatment with IFNf3-1a IM. Patients were
recruited consecutively over 24 m at the Neurology
Services of |3 Healthcare Centers in Portugal. All Cent-
ers’ Ethic Committees gave their approval for study im-
plementation and patients gave their informed consent
prior to any study procedure.

Patient eligibility was determined according to the

following inclusion criteria: diagnosis of RRMS or CIS ac-
cording to the 2010 MacDonald revised criteria; age =18
years; indication for starting treatment with IFNp-1a IM,
according to the indications approved by the European
Medicines Agency (EMA); expanded disability status scale
(EDSS) score <3.0; and provision of informed consent.
Initially, patients should also be MS treatment-naive;
however, in the course of the study, prior MS treatments
other than immunomodulators were allowed in order to
achieve a minimum required sample. All patients failing
to meet pre-defined inclusion criteria or presenting with
neurological, psychiatric or rheumatologic comorbidities
were excluded from the study.

Patients were evaluated in five visits: first visit (base-
line) and at 6, 12, 18 and 24 m. Both the physician and
the patient completed a questionnaire in each visit. The
following data were collected: demographic and clini-
cal data (MS characteristics; concomitant medication)
(first visit); flu-like syndrome (6 m); relapses, laboratory
test results (hemoglobin levels and thyroid/renal/liver
function), disability, depression, fatigue, balance, mental
state, sleepiness and coping (first visit — baseline —and 6,
12, 18 and 24 m visits). Compliance with MS treatment,
as well as treatment discontinuation, reasons for discon-
tinuation, adverse events (AEs) and treatment changes
were also evaluated.

Disability was evaluated based on EDSS scores.
Depression severity was evaluated based on the Beck
Depression Inventory Il (BDI-Il), a standardized 21-
item self-administered questionnaire used to assess the
presence of depression symptoms over the last two
weeks.? Scores range from 0 to 63, depending on de-
pression severity: 0-13 minimal depression; 14-19 mild
depression; 20-28 moderate depression; and 29-63 se-
vere depression. The Portuguese version of this inven-
tory has been validated by the Mapi Institute.?” Regard-
ing secondary endpoints, fatigue was evaluated based
on the Fatigue Scale for Motor and Cognitive Functions
(FSMC). Sleep disorders were evaluated based on the
Epworth sleepiness scale?; balance was evaluated based
on the Fullerton Advanced Balance Scale (FAB). These
two scales were translated into Portuguese and adapted
to the Portuguese culture prior to study conduction.
Mental state was evaluated based on the Mini Mental
State Examination (MMSE); coping strategies were eval-
uated based on the Brief Cope scale, whose Portuguese

versions have already been validated.?*°
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According to BDI-Il baseline scores, patients were
considered as having baseline depression or without
baseline depression. Per protocol, the distribution ratio
for baseline depression (absence/presence of baseline

depression) should be 2:1.

Statistical analysis

The RI v3.4.0 software was used to conduct statisti-
cal analysis. Descriptive analysis of continuous variables
involved the estimation of the mean, median, quartiles,
minimum and maximum values, and standard deviation;
absolute and relative frequencies were determined for
categorical values.

Regarding categorical values, Pearson’s chi-square
test was used to test differences between groups for
statistical significance. Alternatively, Fisher’s exact test
was used when the expected absolute frequencies were
lower than 5. Student’s t-test was used to test differ-
ences between groups for statistical significance for nor-
mally distributed variables; the Wilcoxon test was used
for continuous variables that did not follow a normal dis-
tribution. The Shapiro-Wilk test was used to test con-
tinuous variables for normality. All statistical tests were

performed at a significance level of 95%.

Table 1. Demographic characteristics of the study population.

Results

A total of |19 patients with RRMS or CIS were re-
cruited consecutively between April 2011 and June
2015. The percentage of patients who refused enrol-
ment was <5%. Five patients were excluded for failing
to complete the BDI-Il questionnaire in the first visit;
a further 4 patients with EDSS scores >3 were also
excluded. Therefore, data were only available for |10
patients. Of the |10 patients with available data, 64%
(n=70) completed all five study evaluations, whereas
14% (n=15) only completed the first evaluation. Most
patients in the analysis population did not experience
baseline depression (80%; n=88); 20% of patients pre-
sented with baseline depression (n=22).

First evaluation

Both patient groups (with and without baseline de-
pression) were similarly distributed in terms of age,
gender and academic qualifications. However, the two
groups were less homogeneous in terms of occupation
(Table 1).

Approximately three quarters (n=81; 74%) of the
patients included in the analysis population had RRMS;
only 24% (n=26) had CIS (Table 2). The percentage
of patients with RRMS and CIS, duration of the disease,
age at diagnosis, age upon appearance of the first symp-

Total With depression Without depression
(n=110) (n=22) (n=88)

Age — years (mean = SD) 36.39 + 8.64 38.86 + 9.31 35.76 = 8.41
Gender —n (%)

Male 34 (30.91) 5(22.73) 29 (32.95)

Female 76 (69.09) 17 (77.27) 59 (67.05)
Academic qualifications — n (%)

1-4 years 7 (6.36) 3(14.29) 4 (4.76)

5-12 years 54 (49.09) 12 (57.14) 42 (50)

Secondary education (completed) 3(2.73) 1(4.76) 2(2.38)

University degree 38 (34.55) 5(23.81) 33 (39.29)

Master's degree 3(2.73) 0(0) 3(3.57)
Occupation - n (%)

Unemployed 8(7.27) 2(9.09) 6 (6.90)

Homemaker 3(2.73) 3(13.64) 0 (0)

Employed 88 (80.00) 15 (68.18) 73 (83.91)

Student 8(7.27) 1 (4.55) 7 (8.05)

Retired 2(1.82) 1(4.55) 1(1.15)

SD, standard deviation
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Table 2. MS characteristics.

With depression | Without depression
(n=22) (n=88) P

Type — n (%)

RRMS 16 (76.19) 65 (75.58) 1.000

CIS 5 (23.81) 21 (24.42)
Duration of the disease(*) — n (%) 0.651

<1 week 0 (0) 1(1.15)

1-26 weeks 6 (27.27) 22 (25.29)

6-12 months 4(18.18) 6 (6.90)

1-2 years 2(9.09) 8 (20.69)

2-5 years 5(22.73) 3 (26.44)

5-10 years 3(13.64) 0(11.49)

>10 years 2 (9.09) 7 (8.05)
Age at diagnosis — mean = SD 38.56 £ 9.11 34.55 + 8.68 0.104
Age at 1 symptoms — mean + SD 35.55 +9.84 3243 +9.44 0.190
Time between 1 symptoms and diagnosis — n (%)

<1 week 3(16.67) 6(8.11) 0.963

1-26 weeks 4(22.22) 17 (22.97)

6-12 months 1 (5.56) 5(6.76)

1-2 years 3(16.67) 14 (18.92)

2-5 years 5(27.78) 20 (27.03)

5-10 years 1(5.56) 7 (9.46)

>10 years 1 (5.56) 5(6.76)
Time to diagnosis — baseline — n (%)

<1 week 0 (0) 2 (2.86) 0.039

1-26 weeks 12 (66.67) 49 (70)

6-12 months 1 (5.56) 5(7.14)

1-2 years 1(5.56) 8 (11.43)

2-5 years 1(5.56) 4(5.71)

5-10 years 3(16.67) 0(0)

>10 years 0 (0) 2 (2.86)
Relapses in the previous 12 months — n (%) 6(72.73) 54 (61.36) 0.457
No. of relapses — median = IQR 1+1 1+0 0.318
EDSS — median = IQR 1.25+1.75 1.0£1.5 0.047

RRMS, relapsing remitting multiple sclerosis; CIS, clinically isolated syndrome; SD, standard deviation; IQR, interquartile range

* Time period elapsed between the appearance of the first symptoms and the date of the first study visit.

toms and time elapsed between the appearance of the
first symptoms and the date of diagnosis were similar in
both groups. However, the duration of the disease was
longer than 5 years in 20%-25% of patients, who had
been diagnosed more than 2 years before the first visit
(including two patients diagnosed more than |0 years
before the first visit).

The percentage of patients who experienced relaps-

es in the 12 months prior to the first evaluation and the

number of relapses were similar in both groups, despite
being slightly higher in patients with baseline depres-
sion (73% vs 61%, p=0.457; median of 1 =1 vs | *0;
p=0.318, respectively). Disability was significantly high-
er in patients with baseline depression (median EDSS of
1.25+1.75vs [.0x1.5; p=0.047). Only 50% of patients
with baseline depression had EDSS scores <1; 18%
had EDSS scores >2. The number of relapses requiring

treatment with corticosteroids, a visit to an emergency
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service or hospitalization was similar in both groups.

Twelve patients with baseline depression, and 24 pa-
tients without baseline depression were treated with
symptom relief medications at baseline, with no statisti-
cally significant difference found between both patient
groups. However, only patients without baseline de-
pression were receiving nonsteroidal anti-inflammato-
ries (33.3% vs 0% in patients with baseline depression),
and anti-depressants and medications used to manage
fatigue and sleep disorders were more common in
patients with baseline depression (58.3%, 25.0% and
41.7% vs 33.3%, 8.3% and 20.8% in patients without
baseline depression, respectively).

Anomalous laboratory test results at baseline, namely
anemia and liver insufficiency, were observed in a very
small number of patients, reported in one and two pa-
tients in each group, and thyroid function changes, re-
ported in two patients without baseline depression.

According to BDI-Il scores in the first visit, most pa-
tients with baseline depression (41%) suffered from
mild depression, followed by 32% with severe depres-
sion and 27% with moderate depression.

All patients presented with good mental state (MMSE
=>24); however, fatigue and sleepiness scores were signifi-
cantly higher in patients with baseline depression. Regard-
ing coping strategies, self-distraction, use of instrumental
support, planning and acceptance scores were significant-
ly higher in patients with baseline depression, while the
opposite was found for behavioral disengagement.

Poor compliance with MS treatment due to forget-
fulness was higher in patients with baseline depression
(53% vs 32%; p=0.1478), although the difference be-
tween both patient groups was not statistically significant.
No association was found between treatment compli-
ance and variation in depression scores at |12 and 24 m.

Variation in depression scores

Variations in depression, fatigue, balance, sleepiness
and mental state scores over the five evaluations per-
formed were similar for both patient groups (with and
without baseline depression). However, statistical anal-
ysis of the differences found could not be performed,
owing to sample limitations (Fig. 1).

As the differences between both groups could not
be statistically tested, within-group variations were ana-
lyzed. In patients with baseline depression, only depres-

sion severity varied significantly over the five study eval-
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Figure 1. Variations in depression, fatigue, balance and
sleepiness scores over the study period .

Note: points indicate median values; lines indicate the IQR.

uations (p=0.034), with a marked decrease observed as
early as 6 months (Table 3).

In patients without baseline depression, no signifi-
cant variations in parameters that could be statistically
analyzed were observed over the five study evaluations
(depression and sleepiness based on the Epworth scale;
p=0.165 and 0.787, respectively).

Evaluation of outcomes

Analysis of the impact of baseline parameters on
depression score variation at 24 m (primary endpoint)
revealed that only baseline depression had a signifi-
cant effect on variation in depression severity at 24 m
(p=0.0253). A median improvement of depression (i.e.
significant decrease in BDI-Il scores) was reported in pa-

tients with baseline depression, compared with patients
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Table 3. Variations in depression, fatigue and sleepiness scores over the study period in patients with baseline depression.

n MBaseline 6m 12m 18m 24m p
ean = SD Mean = SD Mean = SD Mean = SD Mean = SD
Depression (BDI-II) 22 2359862 | 17.76 £9.30 | 16.21 £7.05 | 1653 +9.22 | 17.69 £ 11.00 | 0.0342
Fatigue (FSMC) 22 67.25 1490 | 62.25+16.90 | 61.0+19.9 61.2+183 | 61.25+17.30 | 0.9372
Cognitive fatigue (FSMC) 22 33.00 £8.59 | 30.31x7.96 | 30.44+9.10 | 29.53+9.79 | 31.08 + 9.33 0.7752
Motor fatigue (FSMC) 22 3471693 | 3235935 31.5+11.2 | 32.75+10.20 | 30.83 = 10.30 | 0.803°
Fatigue (visual analogue scale) 22 51.75 + 28.50 | 56.07 = 25.60 | 47.67 = 24.00 | 48.67 +28.10 | 46.36 £24.30 | 0.819°
Sleepiness (Epworth) 10 8.955 + 3.850 10.30 = 5.87 0.105°

SD, standard deviation

a: Linear mixed model (for differences between measures)
b: Student’s paired sample t-test

without baseline depression. On the contrary, the pres-
ence of baseline fatigue or sleepiness had no significant
effect on depression score variation at 24 m.

Baseline fatigue (secondary endpoint) was a good
predictor for global fatigue over the study period, both
in terms of global fatigue and its cognitive and motor
components (p=0.0399, p=0.0493 and p=0.0407, re-
spectively). Median fatigue scores remained relatively
unchanged at 24 m in patients with baseline fatigue,
whereas significant increases were observed in patients
without baseline fatigue.

Of the 110 patients initially included in the analysis
population, 37 withdrew from the study before its com-
pletion, including 22 patients who withdrew from the
study at 12 m. Study withdrawal frequency was slightly
higher in patients with baseline depression, although the
difference between both patient groups was not statis-
tically significant. The most common reason for early
study withdrawal was discontinuation of treatment with
IFNB-la (n=31), primarily due to AEs (n=17), lack of
efficacy (n=7) and disease progression (n=7). The most
commonly reported AEs were flu-like syndrome (n=7)
and injection site reactions (n=>5). Most of the 24 pa-
tients who started a different treatment after withdraw-
ing from the study received dimethyl fumarate (n=6),
glatiramer acetate (n=>5), subcutaneous IFNp-la (n=4)
or Peg-IFNf-1a (n=4).

Discussion
Despite its impact on the QoL of MS patients, depres-
sion is frequently underdiagnosed and undertreated.?'-**
The goal of the IMPRESS study was to investigate
variations in depression severity in MS patients treated
with IFNB-la and how this condition is influenced by
baseline depression, fatigue and sleep disorders, as well

as treatment compliance.

Study results suggested that the presence or absence
of baseline depression is related to variations in depres-
sion scores over the treatment period, as no significant
variations in depression severity were observed in pa-
tients without baseline depression (or depression con-
trolled with medication), whereas depression improved
slightly in patients with baseline depression, even in the
presence of higher EDSS. Although the extent to which
this improvement may be due to the start or change
of anti-depressant treatment cannot be ascertained, as
the use of anti-depressants during the study period was
not recorded, the measurable improvements observed
as early as 6 months, which persisted up to |2 months of
treatment, are suggestive of such an effect.

On average, fatigue worsened at 24 months in pa-
tients without baseline fatigue, whereas it remained un-
changed over the study period in patients with baseline
fatigue.

In this study, MS patients (RRMS or CIS) with baseline
depression accounted for 20% of the analysis popula-
tion, which falls within the wide prevalence range de-
scribed in other studies (4.3%-59.6%). When diagnos-
ing MS patients, assuming that they are likely to develop
symptoms of depression, fatigue and cognitive impair-
ment and screening these symptoms, may help ensure
their timely and effective treatment.

Nevertheless, the number of studies concerning
the pharmacological treatment of depression associ-
ated with MS available in the literature is very low. A
review carried out in 201 3** included only two rand-
omized clinical trials, one that investigated the effect of
desipramine® and the other the effect of paroxetine,
both versus placebo.’ Both treatments were mildly
effective (differences not significant) and associated
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with AEs. Other treatment options were investigated
in post-treatment studies, namely tranylcypromine,®’
imipramine,® sertraline,®> moclobemide,” fluoxetine*'
and duloxetine,” which are already considered effec-
tive treatments for depression in MS patients. Never-
theless, a preferred medication cannot yet be selected
for these patients, as no head-to-head trials have been
conducted. A Cochrane review revealed that no suf-
ficient evidence is available concerning the efficacy of
anti-depressants in MS patients.”? The American Acade-
my of Neurology (AAN) also reported that no sufficient
evidence exists regarding the benefits of treatment with
anti-depressants in MS patients, alerting to the need to
investigate the efficacy of treatment options commonly
used in other patients in this subpopulation.®

Although an eventual association between treatment
regimens based on IFNf and the development of de-
pression symptoms in MS patients has been investigat-
ed, results are still inconclusive. In a study conducted by
Zephir et al,® no association was found between treat-
ment with IFNf and the development of depression
symptoms. A meta-analysis of 6 controlled clinical tri-
als and |7 non-controlled trials with IFN-1a also failed
to establish a relationship between this medication and
suicidal behaviors or increased depression scores.44 In
the BEYOND study, a randomized clinical trial that com-
pared the incidence of depression in patients receiving
IFNB-1b or glatiramer acetate, no significant differences
were found in the risk of depression between treat-
ment groups, as evaluated based on the BDI scale.* The
results of key clinical trials of disease-modifying drugs
revealed that the incidence of self-reported depression
symptoms was similar in the treatment and placebo
arms in MS patients treated with IFNp-1a*“ and IFNf-
Ib,*® although the incidence of depression symptoms
was not always reported. Besides the study limitations,
the results of IMPRESS study, in MS patients treated with
IFNB- I a, suggest an improvement on depression scores
in patients with baseline depression, and no depression
was found in those without baseline depression, over
the study period.

The EPOC (Evaluate Patient OutComes) study in-
vestigated the effect of switching treatment from an
injectable medication (IFNf} and glatiramer acetate) to
fingolimod on depression symptoms in MS patients, as
evaluated based on the BDI-Il scale.*” This study re-

vealed that the percentage of patients with BDI-II scores

> |3 at 6 months decreased significantly, from 50.5% to
25.3%. Depression improved in RRMS patients whose
treatment was switched to fingolimod, compared with
patients whose treatment remained unchanged or was

switched to another injectable option.

Study limitations

This study has several methodological limitations.

The patient distribution ratio for baseline depression
(absence/presence of baseline depression) (4:1) was
much higher than that specified in the study protocol
(2:1). The small number of patients with depression (vir-
tually half of the 40 patients initially intended) compro-
mised the statistical power of the analyses conducted.

On the other hand, the change of the inclusion criteria
which allowed the inclusion of patients who had already
received treatment for MS other than immunomodula-
tors, resulted in the inclusion of patients at later stages
of the disease which could have impacted the results; in
fact, over 20% of participants had been diagnosed more
than 5 years before the start of the study.

Another important limitation was the lack of data on
the use of anti-depressant medications over the study
period. The percentage of patients taking anti-depres-
sants at the beginning of the study was high in both
groups. Moreover, no data are available on whether pa-
tients increased the dose, interrupted treatment, or ini-
tiated treatment with anti-depressants during the study
period. These facts compromise the interpretation of
study results and prevent reliable conclusions from be-
ing drawn, namely concerning baseline characteristics —
depression, fatigue and sleepiness — and variation in de-
pression severity over the study period, which may be
masked by unknown changes in anti-depressant treat-
ment. The improvement of depression in patients with
depression at baseline could be explained because an
anti-depressive treatment was started. Additionally, the
IFN-therapy could also have had an effect because of
MS stabilization and with association of the co-incidence
depression, as other unconsidered effects of MS care.

Conclusion

This study suggests that baseline depression and fa-
tigue scores in MS patients influence score variations
over the treatment period. However, study results
should be interpreted with caution, particularly in what

concerns depression, owing to the small sample size and
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uncontrolled bias possibly introduced by medication.

Study results evidence the importance of evaluat-
ing the presence of depression in MS patients, as the
prevalence of this disease is high. Further research on
the association between depression and MS may lead to
a better understanding of this relation. B
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Resumo

Os tumores do angulo ponto-cerebeloso e do canal auditivo interno sdo frequen-
tes e correspondem, tipicamente, a schwannomas vestibulares (estes, raramente
bilaterais) e meningiomas. Descreve-se o caso de um homem de 76 anos que se
apresentou com um quadro de paralisia facial periférica persistente, secundaria a
um processo de neurolinfomatose priméaria bilateral dos nervos cranianos faciais e
vestibulococleares devido a envolvimento sequencial de ambos os dngulos ponto-
-cerebelosos e canais auditivos internos por linfoma difuso de grandes células B. A
neurolinfomatose é uma causa invulgar de lesdes com esta topografia. O seu diag-
néstico é, habitualmente, dificil e moroso e o progndstico ominoso. Apesar disso, e
em virtude da possibilidade de responder favoravelmente ao tratamento dirigido, se
atempado, deve ser considerada aquando do diagnéstico diferencial de tumores do
angulo ponto-cerebeloso em doentes com evolugao atipica e agressiva.

Abstract

Tumours of the cerebellopontine angle and internal auditory canal are frequent,
typically vestibular schwannomas (only rarely bilateral) and meningiomas. We de-
scribe the case of a 76-year-old man who presented with persistent peripheral facial
paralysis, which proved to be secondary to a process of bilateral primary neurolym-
phomatosis of the facial and vestibulocochlear cranial nerves, caused by sequential
involvement of both cerebellopontine angles and internal auditory canals due to dif-
fuse large B-cell lymphoma. Neurolymphomatosis is an uncommon cause of lesions
with this topography. Its diagnosis is usually difficult and time-consuming, and the
prognosis ominous. Nevertheless, and in face of the possibility of a good response
to targeted treatment, if promptly initiated, this entity should be taken into account
in the differential diagnosis of tumours of the cerebellopontine angle in patients with
atypical or aggressive progression.
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Introducao

Os tumores do angulo ponto-cerebeloso e canal au-
ditivo interno (CAl) representam 6% a 10% dos tumo-
res intracranianos.'? Correspondem, em 85% a 90%
dos casos, a meningiomas e schwannomas (neurinomas)
vestibulares.** A apresentacao bilateral é extremamente
rara e classicamente secundaria a diagndstico de neu-
rofibromatose do tipo 2.' Sdo tumores de crescimento
lento que se manifestam por sindrome vestibular, hi-
poacusia e acufeno.® Os demais 10% a 5% sao, salvo
ocasionais excegdes, lesdes igualmente indolentes, de
semiologia semelhante mas caracteristicas imagioldgicas
distintivas, o que facilita o diagnéstico.® Incluem-se nes-
tas, de acordo com a sistematizacao proposta por Bon-
neville®: i) leses da cisterna ponto-cerebelosa e poro
acustico, quistos aracnoideus, schwannomas que nao do
VIl nervo, aneurismas, melanomas metastaticos e le-
soes inflamatdrias de tropismo meningeo; ii) lesdes com
ponto de partida em remanescentes embrioldgicos,
quistos epidermoides, quistos derméides e lipomas; iii)
lesdes que invadem o angulo ponto-cerebeloso desde o
apex petroso e base do cranio, granulomas de coleste-
rol, paragangliomas, cordomas, tumores endolinfaticos,
adenomas hipofisarios e petrosite do apex e iv) lesdes

que resultam da extensdo exofitica secundaria desde o

tronco cerebral e ventriculos, nomeadamente gliomas,
papilomas do plexo coroideu, linfomas, hemangioblas-
tomas, ependimomas, meduloblastomas e tumores de-
sembrioplasticos. O presente caso clinico expde o atin-
gimento bilateral dos angulos ponto-cerebelosos e CAl
por etiologia maligna, circunstancia que, nao obstante

rara, vem sendo cada vez mais descrita na literatura.

Caso Clinico

Um homem de 76 anos apresentou-se a consulta
de Neurologia por quadro de paralisia facial periférica
(PFP) esquerda persistente apds corticoterapia oral e
fisioterapia e por sensagcdo de agravamento progressi-
vo de hipoacusia crénica. As tomografias computori-
zadas (TC) cranio-encefalica e de ouvidos, que ja havia
realizado a data, ndo assinalaram quaisquer anomalias
estruturais. O audiograma documentou surdez neu-
rossensorial bilateral moderada. Um més depois, ocor-
reu um episédio autolimitado de vertigem paroxistica
postural de que acabou por recuperar integralmente
finda uma semana. A investigacdo inicialmente levada a
cabo foi aprofundada com ressonancia magnética (RM)
encefalica - onde se encontrou uma lesdo compativel
com schwannoma vestibular a direita - com estudo

do liquido cefalorraquidiano (LCR) - que demonstrou

Figura 1. Ressonéncias magnéticas realizadas a apresentagédo e na reavaliagdo do doente.

Imagens de RM cerebral & apresentagdo (Agosto de 2019, A-D) e aquando da reavaliagdo (Dezembro de 2019, E-H). A/B -
sequéncias T1 com gadolinio; C/D - sequéncia T2. E/F — sequéncias T1 com gadolinio; G/H — sequéncias T2.
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existir pleocitose (| Ix10%L células mononucleares) iso-
lada sem outras anomalias bioquimicas nem identifica-
¢ao de microrganismos - e com eletromiografia - que
confirmou a presenca de lesdo axonal do nervo facial
esquerdo, sem polineuropatia. Volvidos trés meses de
estabilidade clinica e auséncia de semiologia de novo,
verificou-se progressao do quadro com surgimento de
PFP contralateral e consequentes diplegia facial (House-
-Brackmann V), disfagia, afonia e cofose. A TC cerebral
contrastada realizada perante tal curso de eventos evi-
denciou a lesdo expansiva extra-axial previamente iden-
tificada, centrada a cisterna ponto-cerebelosa direita e
estendendo-se ao CAl ipsilateral, com avida captacao
de contraste, mas também uma nova lesao nodular,
contralateral, centrada ao CAl esquerdo, igualmente
captante e em todas as caracteristicas semelhante a pri-
meira. Estas anormalidades foram confirmadas por uma
segunda RM (Fig. 1). Procedeu-se a novo estudo de
LCR encontrando-se, uma vez mais, escassa pleocitose
(10x10¢/L células mononucleares), normoglicorraquia
e normoproteinorraquia. ldentificaram-se seis bandas
oligoclonais com correspondéncia no soro. A citome-
tria de fluxo e a imunofenotipagem nao se mostraram
compativeis com infiltracdo maligna do sistema nervoso
central (SNC). Foi pesquisada a presenca de infecao do
SNC por Micobacterium tuberculosis com coloracao de
Ziehl-Neelsen, doseamento de adenosina desaminase,
técnicas de polymerase chain reaction e cultura, todos
negativos. As pesquisas de enzima conversora da an-
giotensina, Borrelia spp. e sffilis resultaram negativas no

sangue e no liquor. Nao se encontrou diagnéstico ine-

Figura 2. Resultados do estudo neuropatoldgico.

quivoco de morbilidade sistémica infeciosa, autoimu-
ne, oncoldgica ou outra na avaliagdo complementar de
diagndstico, ainda que se tenha identificado linfopenia
relativa de 640x10%/mL e velocidade de sedimentacio
de 61 mm I%h, com proteina C reativa normal. A TC
téraco-abdémino-pélvica, a broncofibroscopia com la-
vado bronco-alveolar e as endoscopias digestivas alta e
baixa ndo produziram resultados conclusivos, tal como
aconteceu com o estudo autoimune sérico (incluindo
anticorpo antinuclear e anticorpos anti-citoplasma de
neutréfilo perinucleares e citoplasmaticos). As serolo-
gias para VIH e os testes de Wright e rosa de Bengala fo-
ram negativos. O diagndstico de neurofibromatose tipo
2, pouco provavel do ponto de vista clinico, foi excluido
por teste genético. Nao se identificaram anomalias na
subsequente RM cervical, dorsal e lombo-sagrada. O
doente nao foi submetido a tomografia por emissao de
positroes (PET). Nao se verificou resposta a corticote-
rapia endovenosa com metilprednisolona | g/dia duran-
te 5 dias, seguida de corticoterapia oral com predniso-
lona 60 mg/dia. Avangou-se para biépsia da lesao direita
através de craniotomia retrossigmoideia, obtendo-se
estudo anatomopatolégico compativel com infiltracao
difusa de nervos cranianos por grandes células linféides
atipicas (Fig. 2-A), e observando-se imunorreatividade
difusa para CD20 (Fig. 2-B), linfécitos T imunorreativos
CD3 dispersos e uma taxa muito alta de atividade proli-
ferativa com anticorpo MIB-1. O tumor foi positivo para
BCL6 e MUMI. O mielograma com imunofenotipagem
foi negativo. Concluiu-se pelo diagnéstico de linfoma B

difuso de grandes células primario do SNC e iniciou-se,

) - .
L B A

y L A LA )
' A"a"v bt

Imunohistoquimica tumoral mostrando aspetos tipicos de infiltragdo do SNC por linfoma difuso de grandes células B.

Escala: 50 pm.
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entao, quimioterapia sistémica com vincristina e procar-
bazina associadas a administracdo intratecal de meto-
trexato através de reservatério de Ommaya (protocolo
DeAngelis). O doente apresentava, na altura, disfun-
cionalidade estimada em 50 pelo indice de Karnofsky.
Apesar de se ter verificado melhoria da funcao do nervo
facial direito e da acuidade auditiva, acabou por falecer
um més depois devido a complicagbes infeciosas decor-

rentes da imunossupressao.

Discussao

Descreveu-se um caso de neurolinfomatose bilateral
dos nervos faciais e vestibulococleares por envolvimen-
to tumoral sequencial de ambos os angulos ponto-cere-
belosos e CAl.

Entende-se por neurolinfomatose a invasao direta de
nervos cranianos e periféricos por células de linfoma, in-
cluindo raizes e plexos — tipicamente células de linfoma
B nao Hodgkin.”® Estima-se que esta entidade represen-
te 10% dos linfomas primarios do SNC.? Por acréscimo,
das publicagbes mais recentes extrai-se que o caso par-
ticular de linfomas primarios do SNC associados a neu-
rolinfomatose com expressao tumoral no angulo-ponto
cerebeloso e CAl corresponde a uma raridade existindo
atualmente, e de acordo com o conhecimento dos au-
tores, menos de vinte casos reportados.'® A dificuldade
em estabelecer em definitivo um diagnostico desta ra-
ridade é incrementada pelo facto de a neurolinfomato-
se poder preceder o diagnéstico de linfoma sistémico
em até 50% dos doentes, o que também justifica que
referéncias a quadros como o aqui apresentado apenas
surjam de modo esporadico na literatura — aspeto que,
seguramente, corroboramos.”!3!4

O tratamento da neurolinfomatose do SNC baseia-
-se, por analogia ao tratamento do linfoma primario do
SNC (e na auséncia de casuistica suficiente para permitir
uma definicdo terapéutica mais especifica) na quimiote-
rapia sistémica.'® Existem algumas reservas quanto ao
recurso a radioterapia e a quimioterapia intratecal, ten-
do como racional o pressuposto de que o envolvimento
pela neurolinfomatose va além dos limites do espaco su-
baracnoideu.'® Mais recentemente, tem sido advogada a
associagdo com rituximab.'” A possibilidade de remisséo
sustentada é, pela diminuta evidéncia disponivel, des-
conhecida, mencionando-se resposta imagiolégica em
50% a 70% dos casos, sobretudo se instituida preco-

cemente.'®

No caso que relatamos verificaram-se alguns ele-
mentos confundidores, que passamos a escrutinar. Em
primeiro lugar, a forma de apresentagio, sem outras ati-
pias para o diagnéstico de paralisia de Bell ou a frigore
excetuando nao ter havido qualquer melhoria, e pese
embora a auséncia de recuperacdo total ocorra numa
propor¢io niao desprezivel dos doentes afetados.'” Em
segundo lugar, o episddio vestibular periférico autolimi-
tado que surgiu pouco depois, associado a pleocitose
inespecifica, levou a presuncao de um eventual quadro
de nevrite vestibular. Posto isto, identificou-se, de facto,
uma lesao sugestiva de schwannoma do acustico. Acer-
ca deste ponto em especial, é de frisar, como alias as
imagens do caso ilustram e a literatura confirma, que os
linfomas nesta topografia podem ser confundidos com o
referido tipo de tumores, quer em TC quer em RM.2° A
lesdao encontrada poderia justificar a hipoacusia crénica
referida pelo doente, ser cofator etiolégico para a sin-
drome vertiginosa e, ainda assim, estar aquém do limiar
de detecao da TC cerebral previamente executada.

O elemento confundidor mais relevante é o facto de
que a lesao inicialmente encontrada nos exames de ima-
gem se apresentava contralateral a paralisia facial, pelo
que dificilmente se poderia concluir a partida haver uma
relacdo etiolégica entre ambas. E apenas no momento
em que ocorre agravamento do quadro com progressao
para uma semiologia bilateral e se deteta uma segunda
lesdo na investigacdo subsequentemente agilizada, que
se admite ser incontestavel a natureza agressiva da en-
tidade nosoldgica em causa e se torna obvio que, face
ao claro tropismo meningeo e para nervos cranianos,
se deve cabimentar também como diagnésticos diferen-
ciais a neurossarcoidose, a meningite carcinomatosa ou
linfomatosa e, mesmo, a tuberculose. Outro pormenor
singular, e que nos parece inédito, é a documentagao do
surgimento sequencial das lesées, facto que nao se re-
veste de outro significado que ndo o de traduzir a histé-
ria natural da doenca, tal como alids concluem também
os autores que publicaram casos de neurolinfomatose
bilateral.>?'

A estratégia nao invasiva de investigacao diagndstica
que se adotou inicialmente acabou por revelar-se
infrutifera e contraproducente, nao obstante defensavel
uma vez que nao estdo disponiveis, a data, métodos
complementares que garantam a confirmacao do
diagnéstico. De acordo com a literatura, o exame

histolégico de neurolinfomatose de nervos periféricos
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coloca a descoberto alteracdes anatomopatoldgicas
sugestivas em 88% dos casos.'®* De modo similar, a
citometria de fluxo associada a citologia do LCR possui
valores modestos de sensibilidade e especificidade, na
ordem dos 73% e 85%-90% (respetivamente), mesmo
em individuos de alto risco. Estes resultados aproximam-
se dos da '"®F-fluoro-2-D-glicose (FDG) PET, a qual o ndo
doente nao foi submetido, com 88% de sensibilidade -
que nio confere vantagem diagnéstica.'¢'822

O doente ainda manifestou alguma resposta a tera-
péutica, mas a debilidade que apresentava quando esta
foi instituida, fruto da morosidade da marcha diagnésti-
ca, condicionou o desfecho tragico.

Nem todas as lesdes tumorais do angulo ponto-cere-
beloso e CAI tém caracter de benignidade. Embora in-
vulgar, a neurolinfomatose é uma etiologia a considerar.
Os seus aspetos imagiolégicos podem ser indistinguiveis
dos tumores habituais nesta topografia, schwannomas e
meningiomas, caracteristicamente nao agressivos. A for-
ma de evolucdo rapidamente progressiva é o elemento
semiolégico mais relevante no diagndstico diferencial. A
abordagem dos casos de maior suspeita deve ser prag-
matica, mesmo que invasiva, visto que este diagnéstico,
apesar de se circunscrever de mau prognostico, € pas-
sivel de responder a quimioterapia se instituida atempa-

damente. B
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Abstract

We report a case of an Azorean family with the diagnosis of the King-Denborough
syndrome. Both mother and the two siblings present all the characteristic clinical
findings of this syndrome - facial dysmorphias (with palpebral ptosis, malar hypo-
plasia, arched palate and micrognathia), musculoskeletal abnormalities (bell-shaped
chest, pectus excavatum and lumbar hyperlordosis), diminished lower limbs strength
with associated hyporeflexia and susceptibility to malignant hyperthermia. The di-
agnosis was possible after the youngest member of the family, now a 4-year-old girl,
was born and referred to in-hospital consultation, due to the described constellation
of dysmorphias and delay in motor development.

The aim of this article is to raise awareness to the importance of the correct inves-
tigation approach of a congenital myopathy, and in this specific case, to the impor-
tance of an early diagnosis that can be crucial to prevent a mostly fatal outcome for
these patients.

Resumo

Neste artigo, reportamos o caso de uma familia agoriana, com o diagnéstico de
sindrome de King-Denborough. A mée e os dois irmaos apresentam o facies carac-
teristico (com ptose palpebral bilateral, hipoplasia malar, palato em ogiva e microg-
natia), as alteragdes musculo-esqueléticas (com térax em sino, pectus excavatum e
hiperlordose lombar), a diminuicdo da forca muscular dos membros inferiores, hipor-
reflexia e uma suscetibilidade para hipertermia maligna — tudo parte do quadro clini-
co apresentado nesta sindrome. Nesta familia o diagnéstico foi possivel apds estudo
etiolégico do membro mais novo, uma menina de 4 anos, referenciada a consulta de
Pediatria pelas malformagdes ja descritas e um atraso no desenvolvimento motor.

Pretendemos com este trabalho, sensibilizar para a importante marcha diagnos-
tica de uma miopatia congénita e, neste caso em especifico, para o diagnédstico
precoce como crucial para a prevencao de um desfecho na maioria das vezes fatal
para estes doentes.
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Introduction

The King-Denborough syndrome is a rare congenital
myopathy, with a prevalence of I:l million, and is as-
sociated with susceptibility to malignant hyperthermia,
facial dysmorphias, and musculoskeletal abnormalities.'
Although the etiology of this disease is still unknown, in
some cases it has been associated with a mutation in the
ryanodine receptor (RYR), present at calcium releasing
channel in the skeletal muscle.??*

The most common abnormalities are a characteristic
facial appearance with palpebral ptosis, micrognathia,
and a high-arched palate; concerning the musculoskeletal
abnormalities usually present with pectus excavatum, a
barrel chest, and lumbar hyperlordosis®. Malignant hyper-
thermia is a rare, potentially lethal, pharmacogenetic syn-
drome characterized by muscle rigidity, respiratory and
metabolic acidosis, and an elevation in body temperature
after exposure to inhaled halogenated anesthetics.>*¢

In this report, we describe the first known cases of
the King-Denborough syndrome in Portugal and aim to
increase awareness of this disease. It is associated with
a high lethal reaction, after being exposed to the most
common anesthetics used during surgery, which most of
these patients are, in their early years of life, due to the
musculoskeletal deformities, and can be prevented with
a preoperative diagnosis.

Case Report

Here we describe a family with the diagnosis of King-
-Denborough syndrome (Fig. 1), which was first dis-
covered when the youngest child was referred to in-

-hospital consultation.

Figure 1. Patient (on the right) with her mother and her

brother. Here we can observe the phenotypic similarities
between the three members of the family.

We present a 4-year-old girl, born at term, after a
pregnancy with inappropriate following, with the first
appointment at 32 weeks of gestation. The blood tests
and ultrasounds were normal. Birth by elective C-sec-
tion due to breech presentation. The Apgar score was
1/3/6/10, with need for neonatal resuscitation, due to
bradycardia and hypotonia, recovering in the first mi-
nutes of life. A constellation of dysmorphias was noted,
with low set ears, micrognathism, a high-arched palate,
and a left clubfoot. There were no complications during
the perinatal period. At 2 months old she was submitted
to orthopedic surgery for correction of left clubfoot un-
der general anesthesia without any complication.

In the first pediatric evaluation, at physical examina-
tion, it was noted a characteristic facial appearance with
bilateral palpebral ptosis, hypomimia, micrognathia, malar
hypoplasia, and a high-arched palate. She also presented a
bell-shaped chest with pectus excavatum (Figs. 2 and 3),
lumbar hyperlordosis, short stature and a clubfoot (Figs. 4
and 5). At neurological exam presented global hypotonia,
proximal muscle weakness and hyporeflexia, a myopathic
gait with need for support, and positive Gowers maneuver.
Fundoscopy and ocular motricity were normal, there were
no pyramidal or extra-pyramidal signs. At development
evaluation, she had a normal cognitive development, only
with a compromise of motor development.

The hypothesis of myopathy led to several diagnostic
tests, with normal creatine kinase, thyroid function and
metabolic workup levels. The electromyography was
normal, with no muscle fiber lesion and no signs of mo-
tor or sensitive polyneuropathy. The requested cerebral
magnetic resonance imaging (MRI) showed no abnormal
findings. Finally, a NGS panels for hereditary myopathy,

Figure 2 and 3. In these two pictures we find examples of
some of the King-Denborough syndrome characteristic find-
ings: malar hypoplasia, micrognathia, pectus excavatum and a
barrel-shaped chest.
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Figure 4 and 5. Here we can notice the marked lumbar
hyperlordosis and clubfoot of the patient.

detected a heterozygotic mutation in the RYR/ gene -
(NM_00540.2)-C.7523G>A(p.(Arg.2508His).

There was no history of consanguinity. A 26-years-
-old mother, with two gestation and no history of fetal
loss, presented a very similar facial appearance, lumbar
hyperlordosis and a myopathic gait, but lesser motor
compromise. Her | |-year-old, mother side half-sibling,
was already followed for similar clinical findings, with
the same facial characteristics (palpebral ptosis, microg-
nathia, and low set ears), and also with a bell-shaped
chest, lumbar hyperlordosis and bilateral clubfoot, but
with normal intellectual development. Later a family ge-
netic test was made and revealed the same heterozygo-
tic variation as the younger sister.

Regarding therapeutic intervention, there is no pre-
sent pharmacologic intervention for the King-Denbo-
rough syndrome, it is a genetic disease and there are
no FDA-approved therapeutics for RYRI-related myo-
pathies.® Patients with this diagnosis benefit from regular
rehabilitation in order to improve motor function and
help correct the musculoskeletal abnormalities.

The importance of this diagnostic is that there is a
susceptibility to malignant hyperthermia when the pa-
tients are exposed to inhaled halogenated anesthetics,
which can be fatal and is easily forewarned if other types
of anesthetics are used.

At the time of writing, she maintains regular appoint-
ments in orthopedics and physical medicine, and motor
rehabilitation. The ophthalmologic and cardiac follow-
-ups were normal. She has a normal cognitive and social
score by Griffiths development scale assessment, her
gross motor skills have been improving, and nowadays
she has autonomous gait with no need for a deambula-

tory support system.

Discussion

The King-Denborough syndrome was first described
in 1972, by King et al, who described the case of 4 un-
related children, from Australia and New Zealand, with
a slow and progressive myopathy, the same facial cha-
racteristics and skeletal deformities. As seen in the pa-
tients we described, these boys presented with ptosis,
micrognathia, low set years, malar hypoplasia and short
stature, and after being subjected to surgery, 3 of them
died after a malignant hyperthermia reaction.®

Later McPherson et al, described a case of a | 2-year-
-old-girl, with a similar phenotype previously described
by King et al, who after a dental extraction under gene-
ral anesthesia, died of malignant hyperthermia.*

This syndrome has later been related with mutations
in the ryanodine receptor |,%* but is not an exclusive
genotype-phenotype syndrome, since it has been asso-
ciated with other myopathies, most of them with ma-
lignant hyperthermia susceptibility, but with different
phenotypes.’

The family described in this article presents almost
all of the distinct characteristics previously described
associated with the King-Denborough syndrome. The
diagnosis was only possible after the genetic testing, but
it could also have been suggested through muscle biop-
sy. In this syndrome, when abnormal, the biopsy would
show a fiber size variation, with increase in connective
tissue. The type | fibers can vary, in most cases atrophy
is noted. Sometimes clear central areas are observed, as
in central core disease.??® To note that it was not done in
our patient, due to the fact that it is an invasive procedu-
re and it would not be possible to do it in the local hos-
pital, with need to send the child to a specialized center.

The electromyogram (EMG) was normal, what is des-
cribed in some patients with this syndrome. In some ca-
ses, the needle EMG can show myopathic features (short
duration, low amplitude, polyphasic motor unit potentials
with rapid recruitment; reduced spike duration is descri-
bed as the most reliable characteristic of myopathy).®

About the described genetic mutation, it has been
previously identified as a pathogenic variant, linked to
central core disease.” Although the mother seems to
present a less severe clinical phenotype, this is described
in the literature, as members of the same family can all
have the same mutation and different manifestation of
the disease, with a presence of different phenotype with

the same genotype.?*® In most recent years, with science
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advance, some authors start to hypothesize the exis-
tence of undiscovered heterozygotic mutations even
between same family members, what could explain the
genotype-phenotype variety.?’

This report aims to bring attention to the proper
work-up study and to persist investigation with genetic
testing, when the diagnosis of a congenital myopathy is
highly probable. The new era of molecular biology ad-
vances has proven to be of crucial importance, in cases
of difficult diagnosis. Furthermore, we want to reinfor-
ce that in cases that need an early surgical intervention,
the recognition of syndromes associated with malignant
hyperthermia is of extreme importance, since it is a

mostly fatal reaction, that can be easily avoided. B
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The eye-of-the-tiger sign is the neuroradio-
logic hallmark of neurodegeneration with brain
iron accumulation (NBIA) type I, a clinically
heterogenous genetic condition caused by mu-
tations in pantothenate kinase 2 (PANK2) gene,
characterized by extrapyramidal manifestations
(dystonia, chorea, bradykinesia, tremor, rigid-
ity, gait abnormalities) as well as other features
including cognitive impairment, corticospinal
tract involvement and optic atrophy.'

We report the case of a 72-year-old woman
with a 4-year history of slowness of movement,
symmetric upper limb resting tremor and gait
impairment with postural instability. Dopamin-
ergic therapy had been started 6 months after
symptom onset, without benefit. Her gait pro-
gressively worsened, with frequent falls, and
she became wheelchair-bound 3 years after
disease onset. More recently, she developed
apathy, loss of interest in her nursing home ac-

tivities, mild urinary incontinence, and dyspha-

Figure 1a. Axial T2-weighted re-
vealing diffuse hypointensity with
an anteromedial area of high sig-
nal intensity of the globus pallidus,
(the eye-of-the-tiger sign sign)

Figure 1b. Coronal T2-weighted
revealing diffuse hypointensity with
an anteromedial area of high signal
intensity of the globus pallidus, (the
eye-of-the-tiger sign sign)

gia. Family history was positive for tremor in
the patient’s mother.

Neurologic examination showed hypomim-
ia, eyebrow furrowing, eyelid retraction, se-
verely reduced eye blinking, ocular fixation
instability with frequent square-wave jerks, sac-
cadic pulses and moderate hypometria of verti-
cal more than horizontal saccades. Speech was
mildly hypophonic without dysarthria. A rela-
tively symmetrical upper and lower extremity
rigidity and bradykinesia were observed as well
as tremor of the chin and tongue, mild intermit-
tent thumb flexion/extension resting tremor,
mild symmetrical upper limb postural tremor
and mild intentional tremor on finger-to-nose
testing. A dystonic posturing of the left foot
was evident. Gait was hypokinetic and unsta-
ble, only possible with assistance. The pull test
was markedly positive as the patient tended to
fall backwards. There were no upper motor

neuron signs. The levodopa challenge test was

Figure 1c. SWI showing accumu-
lated iron in the affected regions
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negative with a Movement Disorders Society-Unified
Parkinson’s Disease Rating Scale (MDS-UPDRS) mo-
tor score of 70 off-medication and 63 one hour after
200 mg of levodopa. On brief cognitive assessment, she
presented slowed processing, reduced verbal fluency
and executive dysfunction (Montreal Cognitive Assess-
ment= | |/30; Frontal Assessment Battery=7/18).

T2-weighted brain magnetic resonance imaging
(MRI) sequences revealed diffuse hypointensity with an
anteromedial area of high signal intensity of the globus
pallidus, i.e., the eye-of-the-tiger sign (Fig. 1a, b). More-
over, T2*-weighted and SWI sequences showed accu-
mulated iron in the affected regions (Fig. 1c). 1231-23-
carbomethoxy-3[3-(4-iodophenyl)-N-(3-fluoropropyl)
nortropane (FP-CIT) dopamine transporter SPECT
(DaTSCAN) revealed bilaterally, relatively symmetrical,
decreased dopamine transporter availability in the puta-
men (Fig. 2). Genetic testing for NBIA including PANK2,
FTL and CI90RF 12 was negative.

FigurE 2. DaTSCAN revealing bilaterally, relatively symme-
trical, decreased dopamine transporter availability in the
putamen.

This case qualifies as suggestive of progressive supra-
nuclear palsy (PSP)? given the presence of symmetrical
parkinsonism, repeated unprovoked falls within 3 years,
and a frontal cognitive presentation, in a patient older
than 40 years with gradual symptom progression. More-
over, [123I]FP-CIT SPECT showed a relatively symmet-
rical decrease in radiotracer uptake. On the other hand,
the diagnosis of NBIA was less likely: NBIA disorders
usually present early in life; DaTSCAN is typically nor-
mal®; and no related pathogenic mutations were found.

This case demonstrates that true eye-of-the-tiger sign
can be found in PSP challenging the “pathognomonic
feature” of this radiological finding in NBIA.*> Further
studies are needed to confirm this association and eluci-
date the anatomical and pathological reasons for its ap-

pearance on MRI of PSP patients. B
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We present a 38-year-old patient with inter-
mittent neck pain for one year, especially in the
right, and is more pronounced upon awakening.
The pain improves with dipyrone and does not
present alterations in chewing and speech. On
physical examination she has a hard mass right
above the hyoid bone. The x-ray demonstra-
tes prolongation of the styloid process and os-
sification of the stylohyoid ligaments bilaterally

Figure 1. X-ray in the anteroposterior view de-
monstrating prolongation of the styloid process
and ossification of the stylohyoid ligaments bilate-
rally (white arrows).

(Fig. 1), confirmed by computed tomography
(Fig. 2), characterizing Eagle syndrome. The
patient was treated with nonsteroidal anti-in-
flammatory medications as she refused surgery.

Eagle’s syndrome is probably underdiagno-
sed pathology characterized by elongation of
the stylohyoid processes or ossification of the
stylohyoid ligaments, which can be unilateral or
bilateral.'? It occurs in about 4% of the popu-
lation, with only 0.16% symptomatic and has
a female predilection, being very rare in young
patients.> The mean age of diagnosis is usually
in the 3™ and 4% decades of life.> Manifesta-
tions are varied, including dysphagia, recurrent
sore throat, otalgia, foreign body sensation in
the pharynx, headache, neck pain and possible
facial paralysis due to compression of cranial
nerve VII.2

The normal styloid process length is 2.5 to
3.0 cm - a 3 cm or longer process is conside-
red anomalous.? Eagle’s syndrome has multiple
differential diagnosis, as head tumors, neck tu-

mors, cranial nerve neuralgias, temporo-man-

Figure 2. CT scan in the axial view in A and with
3D reconstruction in B demonstrating prolongation
of the styloid process and ossification of the stylo-
hyoid ligaments bilaterally (white arrows).
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dibular joint disease, pharyngotonsillitis, migraine, otitis,
psychosomatic, and inflammatory and neoplastic disea-
ses of the orofacial region.* Its etiology is still uncertain
— the main theories depend on embryology, heredity,
proliferation of granulation tissue after trauma, degene-
rative alterations, metaplasia and compression of cranial
nerves V, VII, IX and X.2

Eagle s syndrome has two classifications: the clas-
sic type, the scar tissue underneath the tonsillar fossa
after tonsillectomy compresses the V, VI, IX, and X
cranial nerves and the carotid artery type, which has an
inflammation of the sympathetic nerve plexus and has
symptomatology characterized by headache and nerve
problem.?

The diagnosis is performed from an intraoral exam
where it is possible to palpate the styloid process in
the region of the tonsillar fossa and confirmed with
imaging exams.® Eagle’s syndrome can be diagnosed by
plain films, but computed tomography is more useful to
demonstrate the location and extent of the elongated
styloid process.*

Treatment of Eagle syndrome can be surgically or
pharmacologically. Non-surgical treatments contain re-
assurance, nonsteroidal anti-inflammatory medications,
and steroid injections in the anterior pillar of the ton-
sillary fossa.* The surgical excision of the styloid pro-
cess and/or the mineralized ligament can be performed
through two techniques.* The transpharyngeal techni-
que was employed for one of our cases and delivers
better cosmetic results.* An external technique is easier
to execute and decreases hemorrhagic and cervical in-

fection but causes a cutaneous scar.*
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A 42-year-old male with penetrating cervical
trauma after a suicide attempt. The initial com-
puted tomography (CT) angiography revealed
an acute thrombus in the right carotid bifurca-
tion due to traumatic laceration. The thrombus
extended close to the superior thyroid artery
origin, with no vascular occlusion detected.
There was also an upper right thyroid hypo-

density, with short-term resolution', compati-

Figure 1. Axial (A) and coronal (B) enhanced neck
CT angiography (CTA) demonstrating signs of pe-
netrating right cervical trauma with a knife (not
shown) with extensive edema of the myo-adipose
planes and acute intraluminal thrombus in the right
carotid bifurcation.

A

Figure 2. Sagittal MIP (A and B) and Sagittal Volu-
me Rendering (C) neck CTA reconstructions. The
thrombus (green asterisks) extended close to the
origin of the superior thyroid artery (STA - red arro-
ws), which was patent. The anterior glandular (AGB
— red asterisks) and posterior glandular (PGB - red
asterisks) branches of the STA were also patent un-
til the upper thyroid gland.

Figure 3. Coronal MIP (A), Sagittal MIP (B) and
Axial MIP (C) neck CTA reconstructions. Hypoden-
se area with irregular borders and “geographic”
appearance in the posterosuperior aspect of the
right thyroid lobe (blue dashed arrows). Axial MIP
(D) 1 week follow-up.

ble with transient hypoperfusion.

Thyroid gland transient hypoperfusion is a
rare complication, with only 2 cases described
to our knowledge. The mechanisms would be
occlusion, distal thromboembolism, or vasos-
pasm?. Our case is probably due to the last two
hypotheses, given the patency of the proximal
arteries.

The recognition of this entity is important
and must not be missed in the report. The
inflammatory reaction generated by this vas-
cular abnormality - which can be transient as
in this case or definitive with installed infarct —
causes releasing of thyroid hormones into the
bloodstream, and the patient may evolve with
thyrotoxicosis. Fortunately, our patient did not
present these laboratory or clinical changes,
probably because the involved area was relati-

vely small and rapidly reversible. B
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Gastric cancer frequently spreads to the re-
gional lymph nodes, liver and lungs following
surgery or late in the clinical course. Bone me-
tastasis is usually recognized as parallel disease
recurrence following surgery or progression
during follow-up and occurs in the late stage of
the disease. Initial (or simultaneous) presenta-
tion of bone metastasis, particularly in asympto-
matic gastric cancer, is extremely rare.

A 65-year-old woman presents to the emer-
gency department with a five-month history of
muscular weakness and reduced sensitivity in

lower limbs and constipation.

On physical examination, there was a de-
crease in muscular strength, grade 2 in the left
lower limb and grade 3 in the left upper limb,
level of sensitivity in D3, aquiline and patellar
reflex abolished and Babinski sign bilaterally.

She performed magnetic resonance imaging
of the neural axis, that showed a infiltrative lesion
centered on the body of D3, with an exuberant
associated soft tissue component, infiltrating the
vertebral body, destroying the posterior wall,
expanding the posterior pedicle and arch to the
left, the anterior aspect of the canal, deforming
the medulla laterally and mainly to the left, still
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Figure 1. a-d sagital plane a: T2 FSE a: STIR c: T1 FSE d: T1 FSE w7contrast e - h axial plane e/f: T2 FSE g: T1
FSE h: T1 FSE w/contrast

Soft tissue mass with mild heterogeneous enhacemente that infiltrates D3 vertebral body and the vertebral posterior elements on
the left extensive paravertebral and intracanalar component with contralateral deviation and compression of the spinal cord; slight
spinal edema. Infiltration of the posterosuperior left D4 vertebral body; extension to D2-D3 and D3-D4 left foramina with D2 and
D3 roots deviated/involved by the lesion.
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infiltration of the posterior superior slope of the body of
D4 and posterior inferior of D2 a massive retroperitoneal
conglomerates of lymph nodes (Fig. 1).

This patient was submitted to urgent radiotherapy
with slight improvement of the deficits.

Histopathological examination showed metastasis
of adenocarcinoma. A gastrointestinal endoscopic exa-
mination was performed, and a proliferative mass was
found in the gastric antrum. Multiple biopsies were
taken, and the histopathological results were tubular
(intestinal) adenocarcinoma.

In summary, the present case indicates that gastric
cancer exhibits a variety of clinical features with regard
to bone metastasis, particularly in the initial clinical pre-
sentation of the disease. In addition, the case indicated
the importance of the detection of potential gastric can-
cer in patients with an initial presentation of bone me-

tastasis.'> H
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Material and methods
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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.
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para escrevé-lo. Um convite para submissao nao garante aceitagdo.

O:s 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
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das evidéncias e andlise. 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 se¢des: 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 inclusdo 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 omissdo de dados cientificamente irrele-
vantes é aceitavel, mas a alteracdo desses dados ndo o é.

Editoriais

O:s Editoriais sao da responsabilidade do grupo editorial, solicitados por
convite do Editor-Chefe, e constituiraio comentarios sobre tépicos actuais
ou sobre artigos publicados na revista. Nao devem exceder as 1200 pala-
vras, com um maximo 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 ndo devem exceder 600 palavras e 10
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referéncias bibliograficas e podem conter uma figura ou tabela. Nao tém

resumo.

Imagens em Neurologia

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

Uma imagem visual de uma observagao neuroldgica 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 secgdo 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 consideragao editorial as candidaturas
espontdneas para publicacao. Pode abranger uma ampla diversidade de t6-
picos importantes em biomedicina, satide publica, investigacdo, descoberta,
prevencao, ética, politica de satde ou lei de saide. Um Autor que deseje
propor um manuscrito nesta sec¢do 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 recomendagdes 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. Citagdo 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 sao citados no texto.
As referéncias a comunicacdes pessoais e dados nao publicados devem
ser feitas diretamente no texto e nao devem ser numeradas. As comuni-
cagbes pessoais devem estar devidamente autorizadas pelo emissor das
comunicagdes, assumindo os autores a responsabilidade pela autorizagao.
A citacao 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 publicacao, 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 seccao 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'\\/gi)c(is Eagbulreesé 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 Atrticle 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- Up to 6 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 Upto 6 Unstructured 600 Total up Up to 10
Portuguese to 1
and English
Current Perspectives None Upto 6 Unstructured 1200 Total up Up to 10
Portuguese to 2
and English
Guidelines Max. 350 words; un- Up to 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

172

Il. Formato

Uma descricao 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:
l.
- 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 JD, 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 informacéo, se conhecida (nomes de
autor, datas, referéncia a uma publicagao 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 seccao é possivel agradecer a
todas as fontes de apoio, quer financeiro, quer tecnolégico ou de consulta-
doria, assim como contribuigdes 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
utilizacao, por extenso, logo seguido pela abreviatura entre parénteses. A
menos que a sigla seja uma unidade padrao de medicdo. 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 mdltiplos
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decimais. As temperaturas devem ser dadas em graus Celsius (°C) e a pres-
sdo arterial em milimetros de mercurio (mmHg), e a hemoglobina em g/dL.
Todas as medi¢ées hematoldgicas ou bioquimicas serao referidas no sistema
métrico de acordo com o Sistema Internacional de Unidades (Sl).

Nomes de Medicamentos e Dispositivos Médicos

Identifique com precisao todos os medicamentos e produtos pela de-
nominacdo 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 Niimeros 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 niimero de acesso completo (e nimero da versao,
se apropriado) deve ser fornecido na se¢do 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 identificacéo.

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

Figura: Quando referida no texto é abreviada para Fig., enquanto Tabela
nao é abreviada. Nas legendas ambas as palavras sao 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 relacao aos graficos deve ser explicito se a informacao inclui valores
individuais, médias ou medianas, se ha representacdo do desvio padrao e
intervalos de confianga 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: *, T, £, §, | |, T, **, t1, $f .

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

As ilustragdes coloridas sao reproduzidas gratuitamente.

Principios gerais:

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

¢ Forneca as legendas das ilustracdes separadamente.

* Dimensione as ilustragdes préximas das dimensoes desejadas da ver-
sao publicada.

* Envie cada ilustracdo em ficheiro separado.

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

A submissdo deve ser feita separadamente do texto, conforme as ins-
trugdes da plataforma.

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

A publicacao de ilustragdes 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
(xls) deve ser também submetido em formato Portable Document
Format (.pdf) dada a possivel desformatacdo quando abertos em com-
putadores e programas sob diferentes definices.

Permissao para publicacao: No caso de publicacdo 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-
cao, e terao 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 publicacdo 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, descrigdes 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 férmulas e equagdes em apéndices devem ser numeradas separada-
mente: Eq. (A.1), Eq. (A.2), etc .; Em apéndice posterior, a Eq. (B.|) 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? edicdo (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 revisio | | 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 classica 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 Doencas 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 Mdiltipla

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

A SINAPSE é uma revista internacional com revisdao por pares, para
médicos que tratam pessoas com doencas neuroldgicas e para outros pro-
fissionais de satde interessados na estrutura e fungao do sistema nervoso
normal e doente. O publico-alvo da revista inclui médicos, enfermeiros,
nutricionistas, farmacéuticos, psicdlogos, fisioterapeutas, epidemiologistas,
investigadores clinicos, outros especialistas envolvidos nos cuidados de sau-
de (incluindo a area da gestao e administracao) 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 so.

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 contetido editorial da revista. A Sociedade Portuguesa de
Neurologia, enquanto proprietaria da SINAPSE, nao interfere no processo
de avaliagdo, selecgao, 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-
blicacao as Recomendagées 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 Apresentacio 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/1741-
7015/11/80)

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

* Os autores de revisdes 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 aceitacao para todos os trabalhos sdo a qualidade e
originalidade da investigacao 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 andnimos, pelo menos. A aceitagdo ou
rejeicdo final cabe ao Editor-Chefe, que se reserva o direito de recusar qual-
quer material para publicagdo.

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 contetido cientifico,
o Editor-Chefe reserva-se o direito de modificar os textos para eliminar a
ambiguidade e a repeticdo, e melhorar a comunicagao entre o autor e o lei-
tor. Se forem necessarias alteragoes extensivas, o0 manuscrito sera devolvido
a0 autor para revisao.

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

Critérios de Autoria e Formulario de Autoria

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

Declaragao 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 nao cumpram os quatro critérios para autoria mas que tenham contri-
buido para o estudo ou manuscrito, deverao ser reconhecidos na secgao 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 contelido 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 contribuicdo intelectual substancial, direta, no desenho e
elaboragéo do artigo,

2) Participam na andlise e interpretacao dos dados;

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

critica do contelido; aprovagao da versao final;

4) Concordam que séo 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 obtengio 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 alteracdo na autoria apds a submissao deve ser aprovada por
escrito por todos os autores.

Nao serdo consentidas alterages a autoria ou a ordem dos autores apds
aceitagdo do manuscrito para publicacao.

Se um medical writer esteve envolvido na redacgao 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 secgao “Agradecimentos”. A revista SINAPSE exige uma
declaracéo assinada pelo medical writer indicando em que este da permissao
para ser nomeado na seccio “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 publicagao. Também é responsavel por assegurar todos
os requisitos administrativos da SINAPSE (fornecimento de detalhes de au-
toria; aprovagao 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, descricdes
detalhadas ou em exames imagioldgicos, mesmo apés tentativa de ocultar
a respectiva identidade. Nomes, iniciais ou outras formas de identificagao
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 identificacdo 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 aprovagao
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 ndo aceita material previamente publicado em forma im-
pressa ou eletrénica, ou manuscritos em consideracao simultdnea noutra
revista.

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

Politica de Plagio

Seja intencional ou ndo, o plagio é uma violacdo grave. Definimos plagio
como reprodugdo 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 refutagao. Se os argumentos nao forem considerados satisfaté-
rios, o manuscrito sera retratado e o autor sancionado pela publicagdo de
trabalhos por um periodo a ser determinado pelo Editor-Chefe. O Editor-
-Chefe podera ainda decidir informar as instituicoes de afiliagao 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
publicacdo.

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 revisio acelerada e publicacdo. O
Editor-Chefe, com apoio dos Editores Associados ou Conselho Editorial,
decidira se o manuscrito é adequado para publicagdo rapida e comunicara
a sua decisdo 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
revisao rapida sera feita dentro de cinco dias (teis.

Se o manuscrito for aceite para publicacdo, a SINAPSE tera como objec-
tivo publica-lo electronicamente em |6 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
sao obrigados a respeitar a confidencialidade do processo de revisao pelos
pares e ndo revelar detalhes de um manuscrito ou sua revisao, durante ou
apds o processo de revisdo por pares. Se os revisores desejam envolver um
colega no processo de revisao, devem primeiro obter permissao do Editor.

O:s critérios de aceitacdo para todos os trabalhos sio 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 aceitagao ou rejeicao final recai sobre o Editor-Chefe,
que se reserva o direito de recusar qualquer material para publicagao.

A SINAPSE segue uma rigorosa revisao cega por pares. A SINAPSE en-
viara 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 instrugdes 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 serdo avaliadas pelo Conselho Edito-
rial, mas também poderao ser solicitadas revisdes externas.

Na avaliagdo, os manuscritos podem ser:

A) Aceite sem alteracdes

B) Aceite, mas dependendo de pequenas revisdes

C) Reavaliar apés grandes alteracoes

D) Rejeitado

Apbds a rececao do manuscrito, se estiver de acordo com as instrucoes
aos autores e cumprir a politica editorial, o Editor-Chefe ou Editor Associa-
do por este incumbido de fazer a gestiao do processo de revisao 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 sugestao de aceitagao, revisao ou rejeicao do trabalho. Dentro de 10
dias, o Editor-Chefe tomara uma decisao 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; rejeigao.

Quando sao propostas alteragdes 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 decisado sobre a nova versao:
rejeitar ou aceitar a nova versao, ou encaminha-la para uma nova apreciagao
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 contetido (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
publicacdo 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 revisdao em funcao das necessidades de publicacao da SINAPSE.
A revisdo deve ser aprovada pelo autor correspondente. Os autores dis-
pdem de 48 horas para a revisao do texto e comunicacao de quaisquer erros
tipograficos. Nesta fase, os autores nao podem fazer qualquer modificacao
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 servicos da SINAPSE.

Erratas

A SINAPSE publica alteragbes, emendas ou retracdes a um artigo an-
teriormente publicado, se, apés a publicacao, forem identificados erros ou
omissdes que influenciem a interpretacao de dados ou informacao. Quais-
quer alteragdes posteriores a publicagdo assumirao 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 preocupagao, procurara esclarecimento
junto da instituicao patrocinadora do autor e/ou instituicio empregadora.
Consequentemente, se estes considerarem o artigo publicado como frau-
dulento, a SINAPSE procedera a retratacao. Se este método de investiga-
¢3o nao obtiver uma conclusao satisfatéria, o Editor-Chefe pode optar por
conduzir a sua prépria investigacdo, e pode optar por publicar uma nota de
preocupacao 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 tera de estar de acordo com a legis-
lacao geral, bem como das disposicoes legais especificas da area 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/
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