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Editorial

Catarina Resende Oliveira
Centro de Neurociéncias e Biologia Celular, Faculdade de Medicina e CHUC, Universidade de Coimbra.

Este é o primeiro niimero da Sinapse ap6s termos aceite o desafio de iniciar o processo de restruturacao da revista com
o objectivo tltimo de alargar a sua base de indexacao e conseguir que lhe seja atribuido factor de impacto.

Este foi um caminho encetado ha ja alguns anos pelos editores e membros do corpo editorial da Sinapse, que levou a
sua indexacao nas bases bibliograficas EMBASE / Excerpta Médica Database e SCOPUS (Elsevier) e que agora se pretende
alargar e deste modo atrair também clinicos e investigadores de paises de expressao em lingua portuguesa. Torna-se assim
pertinente questionar o porqué desta orientagao e da sua importancia para o futuro da revista.

E indiscutivel o valor da publicacdo como forma de transmissdo duradoura do conhecimento, permitindo avaliar a re-
produtibilidade dos dados reportados e a integridade cientifica de quem publica. E assim um processo importante na
formacao e no treino de jovens médicos e de investigadores, nomeadamente, pelo facto de criar uma cultura de respeito
pelas regras éticas que devem nortear a sua actividade, responsabilizando-os pelo modo como fazem a transmissao da sua
experiéncia clinica e cientifica. A publicacdo tem assim uma dupla funcao, formativa e educativa, diria mesmo uma fungao
pedagégica que ndo pode nem deve ser menosprezada.

No entanto, o conhecimento transmitido na forma escrita sé terd impacto na comunidade cientifica, médica ou outra,
se for amplamente disseminado e tiver a capacidade de atrair a atencgao do leitor pela sua originalidade, pelo modo como é
feita a andlise do que ja se conhece, ou como é feita a integragao do novo conhecimento, ou seja, se for citado por outros. Os
trabalhos de revisao sistemadtica, em que é aplicada uma metodologia de procura, andlise e avaliacdo critica das evidéncias
cientificas disponiveis sobre uma determinada questao, ou os trabalhos de meta-anélise em que, através de uma revisao
sistemadtica da literatura, se faz uma integracao dos resultados de vérios estudos sobre uma mesma questao ou tema, tém
um enorme valor para a clinica e devem ser estimulados.

Se a publicacao é exigente para os autores, ndo o é menos para os revisores cientificos. O processo de revisao dos ma-
nuscritos submetidos para publicagdo deve de ser feito de forma rigorosa mas construtiva, mesmo quando se considere
que nao preenchem os requisitos de qualidade para serem publicados. Para tal é necessdrio ter-se identificado um corpo de
editores associados e de revisores proactivos e rigorosos. Este é um passo decisivo para que seja conseguida a atribuicao de
factor de impacto a revista, para além de ser necessdrio assegurar a manutenc¢do de um rimo constante da sua publicag¢do
anual.

Este é o momento inicial de um novo ciclo, que nao vai ser f4cil e para cujo sucesso serd necessario o esforco, empenha-
mento e determinac¢do de todos nés. A Sinapse serd o que, em conjunto, queiramos que a revista venha a ser, seguramente
o espelho de uma Sociedade activa e preocupada com as diversas vertentes formativas dos seus membros. B

Correspondéncia:

Catarina Resende Oliveira

Unidade de Inovagao e Desenvolvimento (UID), CHUC
Centro de Neurociéncias e Biologia Celular

Faculdade de Medicina da Universidade de Coimbra
Rua Larga, 3004-504 Coimbra, Portugal
catarina.n.oliveira@gmail.com
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Clinical, pathologic and genetic heterogeneity in patients with myopathies

caused by RyR1 gene mutations

Heterogeneidade clinica, patologica e molecular em doentes com miopatia

causada por mutacoes no gene RyR1

Ana Brds'*, Mariana Portela®*, Anabela Matos?, Olinda Rebelo*, Argemiro Geraldo?®, Luis Negrao®

*Coauthor; 1-Neurology Department, University and Hospital Center of Coimbra, Coimbra, Portugal; 2-Faculty of Medicine, University
of Coimbra, Coimbra, Portugal; 3-Neuromuscular Disease Unit, Neurology Department, University and Hospital Center of Coimbra,
Coimbra, Portugal; 4-Neuropathology Department, University and Hospital Center of Coimbra, Coimbra, Portugal.

Abstract

Introduction: Mutations in the ryanodine receptor 1 gene (RyR1) underlie several debili-
tating and/or life-threatening muscle conditions such as central core disease, multiminicore
disease and centronuclear myopathy and susceptibility to malignant hyperthermia.

Objective: To describe the clinical, pathological and molecular findings of a group of adult
patients with RyR1 gene mutations.

Material and Methods: The medical files of patient with myopathies caused by RyR1 gene
mutations followed at the Neuromuscular Disease Unit of the Neurology Department of Coim-
bra’s University and Hospital Center, were analyzed and demographic, clinical, pathologic and
molecular data were collected.

Results: Seven patients, three females, from five unrelated families were included. Parental
consanguinity was not present. The symptoms began at the second decade of life and were very
slowly progressive. All patients acquired and maintain independent ambulation. One of the
subjects was an asymptomatic carrier. One had symptoms of generalized weakness but neu-
rological examination was normal. Four patients complained proximal weakness. One patient
presented with malignant hyperthermia phenotype. The muscular biopsies showed central
core in two cases, multiminicores in one and increased central nuclei in the other. All patients
had a molecular study confirming the existence of a pathogenic variant in the RyR1 gene. Five
new pathogenic mutations were identified. The mutations were clustered between exon 9 - 17
(hotspot 1) and exons 90 — 99 (hotspot 3). Dominantly acting mutation was determined in five
patients and two patients were compound heterozygous.

Discussion/Conclusion: Our study provides further evidence that RyR1 related myopathies
is clinical and genetically very heterogeneous. It was also recognized that one single mutation
might be associated with more than one disease. Clinical, histopathological and molecular fea-
tures are essential to better understand genotype-phenotype correlation.

Resumo

Introducao: As mutacdes no gene do receptor da rianodina tipo 1 (RyR1) s@o responsdveis por
doengas musculares debilitantes e/ou ameagadoras da vida, tais como a doenca de cores cen-
trais, doenca de cores multiplos, miopatia centronuclear e suscetibilidade a hipertermia maligna.

Objetivos: Avaliacao clinica, patolégica e genética de um grupo de doentes adultos com mu-
tagao no gene RyR1.

Metodologia: Os processos clinicos dos doentes com miopatias por mutagao confirmada do
gene RyR1 seguidos na Unidade de Doengas Neuromusculares do Departamento de Neurologia
dos Hospitais da Universidade de Coimbra foram analisados e recolhidos os dados demografi-
cos, clinicos, patolégicos e moleculares.

Resultados: Foram incluidos sete doentes, trés do sexo feminino, de cinco familias nao re-
lacionadas e sem histéria de consanguinidade parental. Os sintomas comec¢aram na segunda
década de vida e a evolugao clinica foi lentamente progressiva. Todos os doentes apresentaram
marcha independente. Apenas um doente era assintomdtico. Um apresentava queixas de fra-
queza generalizada, mas o exame neuroldgico era normal. Quatro doentes tinham fraqueza
muscular proximal. Um doente apresentou o fen6tipo de hipertensao maligna. A biopsia mus-
cular mostrou cores centrais em dois doentes, minicores multiplos num doente e centraliza-
¢oes nucleares aumentadas noutro doente. Todos tinham um estudo genético que confirmava
a existéncia de uma mutacao patogénica no gene RyR1. Foram identificadas cinco novas muta-
¢Oes patogénicas. As mutacgoes estavam agrupadas entre os exdes 9-17 (hotspot 1) ou entre os
exdes 90-99 (hotspot 3). Cinco doentes tinham uma mutagao heterozigética dominante e dois
eram heterozigdticos compostos.

Conclusdo: O nosso estudo revela que as miopatias associadas a mutac¢ao do gene RyR1 sdo
clinica e geneticamente heterogéneas. Uma tnica mutacdo pode estar associada a mais do que
uma entidade clinica. As caracteristicas clinicas, histopatolégicas e moleculares sao essenciais
para o entendimento da correlacdo gendtipo — fenétipo.
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Introduction

Ryanodine receptors (RyRs) are the major known in-
tracellular ion channels localized on the membrane of the
sarcoplasmic and endoplasmic reticulum in cardiac and
skeletal muscle, respectively ". They are capable of rapid
releasing Ca? intracellular therefore being essential in the
excitation-contraction coupling .

RyR type 1 is mainly expressed in skeletal muscle and is
composed by two domains: membranar COOH-terminal (C-
terminal) and cytoplasmic NH2-terminal (N-terminal) 12

The RyR1 is localized in the chromosome 19q13.1 (104
exons) and mutations in this gene underlie several debili-
tating or life-threatening muscle diseases, such as central
core disease (CCD), multiminicore disease (MmD), con-
genital neuromuscular disorder with uniform fibre type 1
(CNMDU1), centronuclear myopathy (CNM), the core-rod
myopathy and susceptibility to malignant hyperthermia
(MH) 13,4561

The RyR1 gene mutations are typically located in one
of three ‘hotspot’ regions of the protein: N-terminal (exons
2-17), central region (exons 39-46) and at the C-terminal
region (exons 90-104) portions .

The diagnosis of RyR1 related myopathies require typi-
cal clinical and laboratory findings together with specific
pathologic abnormalities and a genetic testing identifying
a pathogenic mutation in the RyR1 gene.

Herein, we present the clinical, laboratory, pathologic
and molecular findings of a cohort of adult patients with
RyR1 gene mutations followed at the Neuromuscular Dis-
ease Unit of the Neurology Department of the Coimbra’s
University and Hospital Centre (CHUC).

Material and Methods

The medical files of the Neuromuscular Disease Unit
of the Coimbra University and Hospital Center were re-
viewed for patients with a diagnose of congenital myopa-
thy caused by pathogenic RyR1 gene mutations.

The following data was recorded from the medical files
of each patient: 1 - demographic and historical features:
actual age, gender, race, consanguinity, family history of
neurological disorders, family history of RyR1 gene muta-
tions, skeletal deformities present at birth (congenital hip
dislocation, scoliosis, joint contractures and ligamentous
laxity), age of walking, age of first symptoms, age of mo-
lecular genetic study, progression of the disease and asso-
ciated medical conditions including episodes of malignant
hyperthermia. 2 - Actual symptoms: muscle weakness,
cramps, exercise-induced myalgia, gait difficulties, car-
diac and respiratory complaints. 3- Clinical evaluation of
cranial muscles (ophthalmoparesis, ptosis, palate paresis
and facial palsy) and manual muscle testing (MMT) of the
limbs was performed and graded according to the MRC
scale, where 5 is normal and 0 is absence of any voluntary
muscle activation. The following movements were evaluat-
ed: neck - flexion and extension; upper limbs - abduction,
adduction, flexion and extension of the arm, flexion and
extension of the hand and fingers and finger abduction;
lower limbs - flexion and extension of the thigh, flexion

Sinapse

and extension of the leg and ankle and plantar and dorsal
flexion of the foot. Muscle tonus and bulk were evaluated
and gait was observed. The Gowers’ manoeuver was per-
formed on every patient.

Clinical Studies

1 - Laboratorial evaluation: the serum creatine kinase
level on each patient’s medical file was recorded. 2 - Medi-
cal Tests: cardiovascular and respiratory function tests
(electrocardiogram and functional respiratory evaluation).
Some patients performed electromyography (EMG) and
magnetic resonance imaging scans (MRI).

Histopathology / Muscle Biopsy Evaluation

A total of four muscle biopsies were available. They
were performed at the Neuropathology Department of the
CHUC. The technique used for processing, analyzing and
grading histopathological findings was already described
in detail previously 7.

Molecular studies

The molecular studies were performed at the Molecular
Genetics Unit of the Institute of Jacinto Magalhaes, Porto,
Portugal, according to a procedure previously explain ",

Results

Seven patients with RyR1 gene mutation were identi-
fied. Table I-V and Fig.1 summarize the demographic and
historical features, actual symptoms, clinical, histopatho-
logical and genetic data of all patients.

Three unrelated (A, E G) and four related patients (B
and C, D and E), from non-consanguineous families, were
included. All patients were adults (age range from 24 to
60 years-old), caucasian and three were female. The age
of first symptoms ranged from 15 to 20 years old and all
the symptomatic patients reported slowly progressive dis-
ease. The average age of genetic diagnosis was 36.8 years
old. Patient C had an episode of malignant hyperthermia
characterized by rhabdomyolysis, myalgia and parapare-
sis after exposure to inhaled general anesthetics. Complete
demographic and historical features are detailed in table I.

The actual symptoms and clinical evaluation are de-
scribed in table II and III, respectively. Ophthalmoparesis,
bulbar involvement or hypotonia were not observed in any
patient.

The mean CK value was 1111.25 UI/L (n=5) with signifi-
cant variability between the highest and the lowest values
(2457 UI/L and 300 UI/L, respectively). Patient C present-
ed a CK value of 22478 UI/L during an episode of MH. The
remaining clinical studies are summarized in table IV.

Four muscle biopsies were performed and revealed
three different pathologic patterns (Fig.1). CCD muscle bi-
opsy phenotype occurred in two patients, one had MmD
findings and the other showed features of CNM associ-
ated with mitochondrial disturbances. All muscle biopsies
showed marked variation in fiber-diameter with atrophy
and hypertrophy muscle-fibers.

RyR1 gene mutations were clustered between exon 9

Novembro de 2017 | N.°2 | Volume 17



Table I. Demographic and historical features

- Skeletal deformities w | 8 - g
. :>, - present at birth g g 2 g _*é
- 0 5}
e £ & &E AR IR RENE i :
- ] = o - = 9 - [} o
FC %y B ofofEE, piioRodrsli oz
= ) 5} > - == b 5| 20 = b4 ‘B P k= 2
® 2| 8 | = = | 28 | S| &§ | 22| & < 21 =% | 3.2 g k=
[-¥ 5] =1 @ = = B+ = S Q o) &_‘ o =) SEc @» O
£l 8 s E 52§83 S |85 5 v S E B | 3B £
¢ S £ 2% ¥ 8 TE 55 T 3 s F %2 5
P | 87 5| =g g |~ B z
= = < S
A |48 | M| C |No| No| No | No |No | No| No | N | 20| 36 S No i‘#lrggl?:g
Asthma, Allergic
B 27 M C No | No Yes No No | No No N 25 S No-P Rhinitis, Gastritis
C 5 | M| C|No|No| Yes | - | - |- | - | N|15| 5 | s |ye | Asthradllergic
D 24 F C | No | No | Yes No | No - - L 15 22 S No Hypertension
E |42 | F | C | No | No| Yes - - - - L | 20| 40 S | No-P Le}ggf;rrcl);a
F 33 F C | No | No | No No | Yes | No | No L 15 29 S No Allergic Rhinitis
G |60 M| C|No No|No | - | - | -| - | N|- |58 | s | No | HAstheadllergic

F: female; M: male; C: caucasian; N: normal; L: late; P: previously exposed to inhaled general anesthetics

Table Il. Actual symptoms Table Il1. Clinical evaluation
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CK: creatine kinase; FVC: force vital capacity; R: restriction; N: normal;
MRI: magnetic resonance imaging scans; A: abnormal;
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Figure 1. Muscle Biopsy Evaluation

(B) SDHase (X100) Multiple minicores, without oxidative enzi-

Patient C

(C) H-E (X200) Fibre atrophy/hypertrophy

Patient F

(E) H-E (X100) Fibre atrophy/hypertrophy; central nuclei

Patient G

(G) H-E (X200) Fibre atrophy/hypertrophy; (H) SDHase (X200) Central cores, without oxidative enzimatic
activity. (type 1 myofibers)

H-E: hematoxylin & eosin ; SDH: succinic dehydrogenase
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Table V. Genetic Study
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B AD 17 (missense) p-Arg614Cys o
c.1840C>T
C AD 17 (missense) p.Arg614Cys
c.12623A>G
D AD 90 (missense) p-GIn4280Arg
12623A>G Novel
c. >
E AD 90 (missense) p-GIn4280Arg
¢.12860_12869delinsT p-Ala4287_Ala4290delinsVal Novel
(frameshift)
F ( resﬁﬁled)* 91191
P €.12956G>A
(missense) p-Arg4319GIn Novel
p-Arg245His (missense) p.Arg245His Novel
AR
G (presumed)* 9199 p.Thr4823Met
(missense) p.Thr4823Met Novel

AD: autosomal dominant; AR: autosomal recessive; * parental testing not performed

- 17 and exon 90 — 99 (Table V). Five pathogenic variants
had not reported before. AD mutations were present in
five patients (A, B, C, D, E). Patient A had a de novo mu-
tation in one allele, but parental testing was not possible
to perform 1. Patients B and C (son and father) presented
the same mutation in a heterozygous state. This mutation
was known to be associated with malignant hyperthermia
susceptibility type 1 (MHS1) /. Patients D and E (daughter
and mother) also presented the same mutation in a het-
erozygous state.

Two patients were compound heterozygous for a
frameshift and missense novel mutation and two novel
missense mutations, both presumed of autosomal reces-
sive (AR) inheritance (parental testing was not performed).

Discussion/Conclusion

In this small case series, all patients presented a pheno-
type characterized by slowly progressive and mild to mod-
erate proximal muscle weakness, in some cases with a de-
layed attainment of motor skills and variable involvement
of facial and neck muscles. Of interest, this study agrees
with others "*11, clinical features might not correlate with
the degree and type of histological changes. It still provides
further evidence that RyR1 related myopathies have clini-
cal and genetic heterogeneity and histological variability,
even within families. Similar phenotypes and muscle bi-
opsies were related to different type of mutations. In addi-
tion, novel mutations could be associated with both domi-
nant and recessive modes of inheritance with a wild range

phenotype.
Although allergic rhinitis has a high prevalence in gen-
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eral population, this diagnosis was reported in four of
seven patients. It could possibly be a novel non-skeletal
muscle presentation of RyR1-related myopathies "2 but
that would warrant more systematic studies.

Three different patterns of pathologic findings were
found - CCD, CmD and CNM. The classical histopatholog-
ical findings of RyR1 gene mutations are cores, although
not specific #1314, Cores can appear in other muscle condi-
tions with another type of mutations in other genes such
as ACTA1, SEPN1 and MYH?7 9,

Patients C and G with a core myopathy did not present
classical CCD phenotype - slowly progressive hypotonia
and proximal muscle weakness from birth associated with
skeletal deformities >'%. Patient A showed features of MmD
in the muscle biopsy and presented a dominant RyR1 gene
mutation. Patients with MmD in muscle biopsy might pre-
sent severe axial muscle weakness (the classic phenotype
also associated with selenopotein-SEPN1 mutation), major
respiratory involvement, varying degrees of external oph-
thalmoplegia as well as antenatal onset of hip-girdle weak-
ness and arthrogryposis 1127 which did not occur in our
patient. A feature not previously described related to MmD
was the presence of generalized muscle hypertrophy pre-
sented in this patient ®. Patient F with CNM, a non-core
myopathy with a hypomorphic mutation, had tetraparesis
and bilateral facial palsy without ophamoparesis. The in-
volvement of extra ocular muscle seems to be related with
CNM 181920 "hyt that was not the case of our patient.

Molecular mechanisms associated with RyR1 mutation
are not completely understood. One widely used genetic
testing strategy is to apply the sequence analysis to the
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RyR1 gene.

When a pathogenic variant or a de novo variant is
found, AR inheritance should be excluded; both parents
should be tested for the pathogenic variant and if AR in-
heritance is suspected, next generation sequencing should
be performed to identify the pathogenic variant on the
second allele .

Patient A had a de novo mutation in one allele, but
parental testing was not performed (presumed AD). AD
mutations of CCD are frequently in C-terminal and this re-
sults in functional abnormalities with calcium release [10].
In our study, patient C and G had CCD, but only patient
C had an AD mutation and it was clustered in N-terminal
(hotspot 1).

Patients with an AR inheritance were typically com-
pounded heterozygous, with genetic variants distributed
throughout the entire gene 2192223 (patient F - both novel
mutations in hotspot 3 and patient G - one novel mutation
in hotspot 1 and another novel one in hotspot 3).

Typically, AR inherited RyR1 myopathies were caused by
one or more missense, nonsense, splice-site or frameshift
mutation ??. A novel frameshift mutation (an hypomor-
phic mutation that causes a partial loss of gene function)
was identified in a presumed AR non-core myopathy (pa-
tient F - CNM) 29,

The recessive cases often presented with variable his-
topathological and clinical features. Heterogeneity was in-
creasing among these patients ', as in our study.

Some missense pathogenic mutation in the N-terminal
portion of RyR1 gene may have a higher probability of MH
23241 Tn this cohort, patient C with a previously known mis-
sense mutation in N-terminal ®?¥ related to MHS1, had
CCD in the muscle biopsy, which supports the fact that
CCD and MH are often linked, and the same mutation can
sometimes cause both 2.

In conclusion, the novel RyR1 mutations, which were
difficult to assign pathogenicity, causing different presen-
tations and patterns of inheritance raise the difficulty to
understand genotype-phenotype correlation related to
RyR1 associated myopathies. B
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De Profundis, Valsa Lenta, by José Cardoso Pires: the unwanted

neurological exegesis
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Servico de Neurologia, Centro Hospitalar e Universitario de Coimbra, Coimbra.

Resumo

A obra De Profundis, Valsa Lenta de José Cardoso Pires é uma obra tinica no panorama lite-
rario portugués. Apresenta, em discurso direto e pela mao de um escritor, as alteracdes neuro-
l6gicas associadas a um acidente vascular cerebral. Existem indicios do compromisso de vérias
funcoes cerebrais, além da linguagem. De forma a homenagear o escritor e o prefaciador da
obra - o Professor Jodo Lobo Antunes - procedeu-se a uma revisdo do livro, inferindo a partir
das palavras do escritor, a localizagao da disfuncao cerebral. Encontram-se referéncias a alte-
racdes de memoria, processamento de emogdes, sistema visual e de linguagem. A natureza das
alteragdes faz supor o envolvimento sequencial de ramos distais das artérias cerebrais posterio-
res e cerebral média esquerda possivelmente decorrente de um mecanismo embdlico. O facto
de ser uma obra literdria e escrita a posteriori introduz um cardter de artesania e um possivel
viés de memoria, podendo o rigor semiolégico ter sido secundarizado em favor da qualida-
de artistica do texto, o que limita as suas conclusdes. Ndo obstante, o registo autopatografico
revela-se um excelente exercicio de diagnéstico topografico e uma oportunidade para conhecer
ou revisitar uma obra tinica da literatura portuguesa.

Abstract

De Profundis, Valsa Lentaby José Cardoso Pires is a unique work in the Portuguese literature.
It presents, in a professional writer’s own words, the neurological symptoms associated with
a stroke. As a tribute to the novelist, and to the author of the book’s foreword, Professor Jodao
Lobo Antunes, we reviewed the original work and inferred, from the narrator’s own words, the
stroke’s localization and pathophysiology. The author alludes to impairments in memory, emo-
tional and visual processing and language deficits. The nature of the symptoms suggests the
sequential involvement of distal branches of the posterior cerebral arteries and the left middle
cerebral artery. The work lends itself to a neurological interpretation, even though it was written
a posteriori by an author’s imaginative pen. It is, by all accounts, an unparalleled piece in both
the Portuguese and neurological literary landscapes.
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Introducao

De Profundis, Valsa Lenta (1997) do escritor José Cardo-
so Pires (JCP) (1925-1998) é um registo autopatografico de
um evento vascular cerebral. As alteracdes descritas inci-
dem essencialmente sobre a linguagem mas hé evidéncias
subtis de um défice cognitivo mais complexo. A situacao
clinica evoluiu favoravelmente até a recuperagdo comple-
ta!, sendo que este escritor portugués veio a falecer no ano
seguinte a publicacdo da obra, em 1998.

Para além do seu valor estético e simbdlico, De Pro-
fundis, Valsa Lenta é uma obra de particular interesse na
medida em que um escritor relata a “sua” experiéncia de
uma perturbac¢do cognitiva. Tendo em conta a natureza
mutiladora e perene da maior parte dos acidentes vascu-
lares cerebrais (AVC), sdo raras as descricdes detalhadas
em primeira pessoa. Existem indicios do compromisso de
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O binémio de Newton é tao belo como a Vénus de Milo.
O que ha é pouca gente para dar por isso.

Poesias de Alvaro de Campos. Fernando Pessoa. Lisboa: Atica, 1944

varias funcoes cerebrais, além da linguagem, atingidas em
idéntica ou maior propor¢ao. O autor alude a sentimen-
tos de despersonalizacdo, embotamento emocional, alte-
ragoes de memdria e perturbacoes visuais. Assim, face a
complexidade do caso, é possivel compreender com maior
benevoléncia o diagnoéstico de “morte cerebral” difundido
na altura pela Agéncia Lusa — diagndstico que, “ainda que
escandalosamente errado do ponto de vista médico” era
“humanamente certeiro”.! A alteracdo destas dimensdes
cognitivas foram ja relevadas numa palestra do Profes-
sor Francisco Cardoso ao VII Encontro Luso-Brasileiro do
Congresso de Neurologia em 2006.

O Professor Joao Lobo Antunes, na sua “Carta a um
Amigo-Novo” que serve de prefacio ao livro, refere querer
“fugir a exegese neurolégica” do caso de JCP. Mais tarde,
aquele edita um novo livro, em que revisita a obra e a do-
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enca do escritor.®* Com este artigo pretendemos realizar
um exercicio diagnéstico sobre o caso de JCPB inferindo das
palavras do autor a localizacdo da disfuncao cerebral. Pro-
curdmos também homenagear uma obra singular na nos-
sa literatura e contribuir para que ela seja mais difundida
entre os médicos neurologistas. Este exercicio contou com
a colaboracdo de dois especialistas nas dreas de funcoes
nervosas superiores e doencas vasculares cerebrais.

Historia da doenca

1.JCP senta-se a mesa do pequeno almoco, reconhece
Edite, Sylvie e Anténio, da os bons dias, e ainda que
calmo, trazia “uma palidez de cera”. Refere: “sinto-
-me mal, nunca me senti assim”. Vira-se para Edite e
pergunta: “Como é que tu te chamas?”. A esposa res-
ponde-lhe e retribui a pergunta a qual JCP responde:
“Parece que é Cardoso Pires”. A data era 12 de janeiro
de 1995, quinta-feira.

O quadro parece iniciar-se com um mal-estar inespe-
cifico, sendo que a linguagem (nas suas fun¢des mais es-
truturantes) parece ainda estar preservada — compreende
o que lhe é perguntado e responde adequadamente. Todo
o didlogo subsequente parece reforcar esta assercado e su-
gere novas interpretacdes. Em primeiro lugar, JCP parece
reconhecer a esposa (o pronome “tu” supde familiaridade)
e, portanto, o ndo evocar o nome de Edite devera traduzir
uma falha de nome, a partir da memdria autobiogréfica.
No nosso entender existem mais indicadores nesse senti-
do: a utilizagao da expressao “parece que” descreve a sua
propria perplexidade face ao seu conhecimento autobio-
gréfico e a omissao do nome mais pessoal (José), mas nao
dos apelidos (que no seu caso representam Cardoso Pires,
a personalidade publica), sugerem que s6 a informacao
acessivel a partir da memodria semantica estaria disponi-
vel. Finalmente, JCP oferece a sua prépria interpretacao de
uma perda de meméria autobiografica: “é outro indicio do
distanciamento provocado pelo golpe de azar que me desti-
tuira de memdria e do passado’.

2.]JCP sinaliza como “bruscamente o meu eu se transfor-
mou ali noutro alguém”; “tinha-me transferido para
um sujeito na terceira pessoa’. Edite telefona a pedir
ajuda: “jd a Edite falava aos médicos sobre esse alguém
impessoal que eu estava a comegar a ser”. “Ouvia-aem
grande serenidade... jd principiava a ouvir e a sentir s6
de passagem, sem registar”. Tenta ainda tranquilizar
Sylvie: “isto ndo vai ser nada”. Posteriormente dirige-
-se para a casa de banho e comeca a barbear-se “com
a passividade de quem estd a barbear um ausente”, e
sequencialmente a pentear-se com uma escova de
dentes. Refere que “foi ali” que se transferiu “para um
Outro sem nome e sem memoria e por consequéncia
incapaz da menor relagdo passado-presente, de ima-
gem-objeto, do eu com outro alguém ou do real com a
visdo que o abstrato contém’.

A linguagem continua aparentemente preservada. O
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sentimento de despersonaliza¢do aumenta, a par com um
defeito de memoéria anterégrada e retrégada. Na interpre-
tagao do proprio é este compromisso de memdria o res-
ponsdvel pela perda de relacao imagem-objeto. Na nossa
opinido esta acdo indicia uma nova esfera de sintomas re-
ferentes ao sistema visual (agnosia visual).

3.JCP tece consideracdes sobre o distanciamento e
apatia que esta transposicdao para o outro lhe pro-
voca. Considera que com esta separacdo perdeu ‘a
memdria’, e sem memoria ‘esvai-se o presente que
simultaneamente jd é passado morto”. Considera que
anocao do tempo é fundamental, na medida em que
este dd significado e consisténcia as “imagens do pas-
sado™ “que lhes dd a luz e o tom que as tornam signi-
ficantes”. Para que o tempo mais que “medido” pos-
sa também ser ‘sentido”. Nesta fase da doenca, JCP
admite ter ainda algum conhecimento de que estaria
doente (“que eu saiba, ele (JCP) sabia-se doente”) ou,
pelo menos, “uma percepgao limiar da impossibili-
dade com a qual convivia numa aceitagdo natural’.
Novamente refere alteracdes visuais: “ver pessoas
(figuras) através de um vidro mudo e perdé-las acto
continuo”.

Neste excerto o autor descreve “o sentir” de alguém
com uma sindrome amnéstica global (por compromis-
so da meméria episédica). E descrito o envolvimento da
memoria anterégrada (“esvai-se o presente que simultane-
amente jd é passado morto”) e da memoria retrégada, sa-
lientando-se a importancia conhecida da variavel “tempo”
(cronologia) na estruturagdo das memorias antigas (“‘gue
lhes dd a luz e o tom que as tornam significantes”). Existem
também alusdes mais breves que sugerem embotamento
emocional, anosognosia e défice visuoespacial.

4.JCP chega ao hospital. Refere a “brancura hospitalar,
murmurada e sondmbula”. Chega “um médico das
suas relagbes”, que JCP reconhece parcialmente, “sé de
figura, isolado de qualquer contexto”. Ainda mantém
discurso: o médico pergunta-lhe se o reconhece e JCP
responde: “sei, ndo me lembro é do nome”. Recusa ini-
cialmente a ideia de internamento: ‘Internado, ndo”.
No decurso dos exames (“puzzles de tecnologia clini-
ca’) o autor sinaliza novas alteracdes: “se nessa altura
ainda falava com clareza ou se jd tinha comegado a des-
mantelar as palavras com o silabar consonantico... ndo
posso dizer”; “devia ter alguma percep¢do dessa afasia
porque muitas vezes cortava a frase ou parava de se ex-
primir fazendo um gesto de desisténcia com um sorriso
de resignagdo”. Faz-se o diagnostico de AVC isquémico
com compromisso da linguagem mas sem atingimen-
to motor significativo: “do ponto de vista motor nada
que justificasse preocupagoes, o doente bastava-se a si
préprio.” Nessa altura o autor sintetiza: “incomunica-
bilidade total. Nem voz nem escrita e nem leitura tdo
pouco”. Procedeu-se, no mesmo dia, ao internamento
no Hospital de Santa Maria.
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Neste momento assiste-se a instalacdo do defeito de
linguagem - o quadro de afasia ¢ dominante, envolven-
do também a leitura e a escrita. Em relacdo ao encontro
com o médico, a expressao “so de figura, isolado de qual-
quer contexto”, exprime mais uma vez o défice de memoéria
episddica/autobiogréfico. “Sei, ndo me lembro é do nome”
— parece tratar-se da mesma situacao quando pergunta o
nome a Edite.

5. JCP segue passivamente a esposa até ao internamen-
to. Em relacdo aos companheiros de quarto, tem di-
ficuldade em lhes delinear as fei¢oes: “dois vultos a
espid-lo em duas camas”. “Assim o viam...: branco, em
luz gelada e com a mulher a cabeceira a segurar-lhe a
mdo. Preso a ela, mas todo voltado para a distdancia’.

O sistema visuoespacial continua afetado - a dificul-
dade na identificacdo visual dos companheiros de quarto
parece configurar uma prosopagnosia apercetiva. O défice
de memoria continua presente bem como o embotamento
emocional, sendo que JCP se mantém quase indiferente a
presenca da esposa.

6. Na visita médica, em relacdo as perguntas que a neu-
“... respostas prontas
e o rosto eternamente apontado para uma vastiddo
qualquer”. Continua a descrever os companheiros de
quarto como ‘“sombras espalmadas em dois leitos...”.

rologista assistente lhe fazia:

Quando lhe é pedido para nomear objetos — e JCP
percebe que estd a ser testado (“ele percebe que o es-
tdo a investigar, por mais anulado que se encontre néo
se considera tdo a margem como isso”) — reconhece
que ja nao os identifica. Estabelece um paralelismo
entre a incapacidade em atribuir significado ao que
vé e a indiferenca com que recebe os seus familia-
res: “..relogios. O Outro de mim naturalmente que os
conhece como pegas, instrumentos, sem interior, sem
razdo, mas eu diria que s6 de vista porque os isolara
de referéncias. Exatamente como lhe acontecia com as
pessoas que lhe tinham sido mais proximas’.

Nesta passagem existe uma alusdo ao compromisso de
linguagem (nomeacao) evidenciado no teste a cabeceira.
A descricao mais pormenorizada das suas dificuldades
relacionadas com o “relégio” parecem subentender uma
incapacidade mais profunda em reconhecer o objeto (ag-
nosia visual) ou de o perceber como um todo, apesar de
reconhecer as diferentes partes que o constituem, poden-
do traduzir simultanagnosia. As alterac¢oes visuais, no que
respeita ao reconhecimento de pessoas, mantém-se.

7. Acrescenta exemplos de como a linguagem estava
comprometida: “Nesse periodo, jd o disse, as pala-
vras que me chegavam vinhas cegas...”; “vdrias outras
designagoes de sentido aleatorio... pronunciava com
distorg¢oes” e “se ndo o entendiam quando perguntava
esquecia e passava adiante”; “simoso... podia ser “gi-

”, «

lete” como “6culos” ou “arrastadeira”; “cachimbo... si-
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noénimo de “chinelas”. Os testes a cabeceira ndo eram
do seu agrado. Entendia-os como “um jogo de faz-de-
-conta frustrado logo a partida”e tentava defender-se
das dificuldades com uma “sombra de ironia”, uma
“ironia coitada™ “onze menos nove quantos Sao?...
Nada, senhora doutora. Qualquer coisa noves fora é
nada”. A escrita e a leitura estdo também compro-
metidas: “desfiar de caracteres cuneiformes tracados a
desdém”; “caligrafia enlouquecida”; “sem nome e sem
assinatura” e “por cima de uma porta havia um le-
treiro que me obrigava a um soletrar intrigado. Aquilo
parecia uma grafia cirilica. Alfabeto eslavo?”. Noutra
esfera de sintomas, fixa distintamente a “marca pes-
soalissima daquela médica a correia bordada a cores
no relégio que ela usava’.

Descrevem-se, num discurso notoriamente fluente,
dificuldade de compreensao, bloqueios anémicos, parafa-
sias semanticas e neologismos. Estas alteracdes sugerem
uma afasia posterior do tipo Wernicke a que se associam as
dificuldades de leitura, grafia e também possivelmente no
célculo. A fixagdo na pulseira colorida como identificador
da sua médica parece corroborar o défice visual complexo,
indiciando conjuntamente prosopagnosia e simultanag-
nosia.

8. JCP pergunta pelos filhos: “Eu tenho filhos, nédo te-
nho?” e Edite responde: “Temos duas filhas. A Ana e a
Rita”. “Rua?” “Nao. Rita”. “Pois, Rua. (Pensava ter dito
Rita, é evidente)”. Edite adianta que tém também dois
netos, aJoana e Rui. “Rui. Que nome tdo feio”; ‘a fami-
lia e os visitantes que lhe apareciam quem eram? De
onde vinham e que ligagbes tinham com ele? O pior é
que rarissimamente se preocupava em os Situar na sua
vida... e, quando muito, punha-se a olhd-los sem ver”.
Percebe-se que ndo é capaz de os reconhecer com
clareza e de os situar na sua memoria autobiografica.

Nesta sequéncia é a alteracdo de memoéria episédica
global (anterdégrada, retrégada e autobiografica) que do-
mina, mas continua a definir-se o défice afésico do tipo se-
mantico e a sugerir-se uma dificuldade em distinguir faces
— prosopagnosia: “punha-se a olhd-los sem os ver”).

9. Ainda assim, aos sentimentos expressos pelos ou-
tros, JCP, pelo menos em um momento, ndo agiu de
forma indiferente: “A um deles, sei eu que lhe viu os
olhos toldados de ldgrimas e que teve um impensdvel
vislumbre de estranheza, o que era aquilo... — mas frio,
terrivelmente frio”.

O autor descreve de forma notavel a falta de ressonan-
cia afetiva e a alteracdo do processamento de emocaes.

10. A percepcao visual do meio envolvente era domi-
nada pelo branco: “paredes duma brancura macia”,
“sombras ndo havia numa claridade tdo absorvente”,
“uma sombra branca corrida no branco”, “paredes
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em alvura-pérola”. O Hotel Penta é transfigurado
num “paldcio de cristais dourados por cima do ar-
voredo do hospital”, uma “figuragdo cintilante” que
“se repete a qualquer momento em que se aproxime
da janela”. Enquanto deambulava pelo servigo re-
fere encontrar “trés ou quatro doentes num banco...
sempre os mesmos? e de frente para a entrada dum
elevador que nunca chega... na postura impassivel de
personagens que se ignoram entre si’, “pessoas em es-
tdatua”. Os doentes a frente do televisor “estardo todos
sem rosto”.

O predominio da cor branca ofuscante e a transfigu-
racdo do Hotel Penta numa figura cintilante constituem
mais exemplos de alteracdo do sistema visual e da perce-
¢ao da cor. Posteriormente surgem alusdes a alteracdes
visuopercetivas mais complexas: a recorréncia de imagens
do Hotel Penta e dos mesmos doentes (“figuras imutdveis
—em estdtua”) sentados no banco pode traduzir palinépsia
ou alteracgoes visuais.

11. A recuperacao total: “.. até que certa manhda acor-
do em claridade aberta, com gargalhadas a crepita-
rem a minha volta”. “Dum momento para o outro,
o sentido da presenca... tudo concreto, tudo vivo”.
Compreende que o paldcio de cristais dourados era
o Hotel Penta, vé com precisdo os companheiros
de quarto, reconhece-lhes défices, atenta em por-
menores: “.. um deles com um brago paralisado ao
longo do corpo, o outro... de auscultadores ao pesco-
co, com um walkman debaixo do leng¢ol”. Continua
dizendo: ‘acabara de me libertar de uma doenga
mais que maldita, duma cegueira ou apagamento
por onde andara sem norte e sem dias e que numa
viragem sem aviso pessoas e luz, palavras e matéria,
tudo tinha voltado a realidade”. “Eu saido da névoa’.
A data era 14 de janeiro de 1995, sabado. Em “Ouvir
com outros olhos”, o prefaciador da obra em anali-
se acrescenta: ‘o internamento durara apenas cinco
dias, e ele ressuscitara ao terceiro”.* Ap6s a recupera-
¢do, o escritor verifica que os “doentes sem rosto” ja
ndo ocupavam o banco onde os tinha visto, assim
como a sala de televisdo se encontrava “praticamen-
te sem ninguém’.

A descricao da recuperacao de JCP incide essencial-
mente sobre sintomas da esfera visual, que define como
“cegueira’, mas que se continua com alusdes a recupera-
¢do da memoria episddica (“onde andara sem norte e sem
dias”) e da linguagem (“palavras e matéria”). Isto traduz
um défice cognitivo sensorial e mnésico profundo que
descreve como ‘eu saido da névoa”. O argumento de que
o escritor terd sofrido alteracdes da esfera visual é ainda
reforcado pela constatacdo de JCP, ap6s a recuperacgao, de
que o banco e a sala de televisido estavam vazios.

12. Na noite seguinte, JCP refere acordar com um “des-
file de vozes femininas na escuriddo do corredor. En-
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fermeiras? Cantavam Forever (uma cangdo que eu
conhecera hd muitos anos...”, “... como se viessem no
rescaldo duma festa para entrarem no turno de ser-
vigo.” “Delirio?”. O epis6dio teve resolucao esponta-
nea e nao se terd repetido: “O coro amorteceu como

se fosse a afastar-se e por fim veio o siléncio”.

Este momento fica para 14 da nossa capacidade de in-
terpretacao. Fica-se em duvida sobre se alguém tera can-
tado a musica ou se terd sido uma reminiscéncia auditiva
dos défices de JCP.

13. “.. trés meses antes [do internamento]... tudo acon-
teceu... fulminante, brutal. Uma viagem solitdria de
dez horas ao volante.... horas depois o meu carro en-
fiado noutro carro... insensibilidade cerrada a seguir
a colisdo. Comportamento automdtico e memoria
‘automdtica” digamos assim, nas respostas as situ-
agbes mas tudo num aturdimento em casulo opaco:
factos, pessoas e lugares fechados ali para sempre.”

No post scriptum “Entrelinhas de uma Mem6ria”, JCP
refere este episddio que antecede em trés meses a sua ad-
missdo hospitalar em resultado do evento vascular cere-
bral em andlise. Dada a escassez de dados, optamos por
ndo analisar este evento do ponto de vista neurolégico.

14. “Intencionalmente ... ndo recorri ... a colaboragdo de
quaisquer especialistas... interessava-me apresentar
o testemunho dum homem de formagdo corrente na
sua abordagem a perda de identidade que lhe ocor-
reu em resultado dum acidente cerebral... Assim... 0s
erros, imprecisoes ou ideias feitas ... devem permane-
cer como indispensdveis a espontaneidade elemen-
tar e declaradamente pessoal que lhe pode conceder
algum direito para vir a publico. Os erros ou as im-
precisbes sdo dados que ilustram a atitude cultural
face a doenga do dito homem corrente e, juntamente
com o seu “modo de contar’, podem revelar a sintaxe
de um comportamento de crise e porventura alguns
complexos da sua interioridade”.

O autor relembra que este ndo é um texto médico e que
deve ser interpretado em relacao ao seu contexto particu-
lar de escritor-doente. Aceitamos que a liberdade poética
da narrativa é um fator que ndo se pode negligenciar na
interpretacao dos sintomas por parte de JCP. Contudo, nao
devemos subestimar o treino e acuidade de observacdo de
um escritor. Neste caso, verifica-se uma grande preocupa-
cao derigor para o qual contribuem a mintcia e a sofistica-
¢ao da linguagem descritiva. Como afirma o autor, nao se
trata de um texto de ficcdo, mas sim do “testemunho dum
homem de formagdo corrente na sua abordagem a perda de
identidade”. £ o relato objetivo de alguém que tem consci-
éncia de ter sofrido uma experiéncia perturbadora e que se
esforca por reproduzi-la completa e fielmente.
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Discussédo

O caso de JCP incide sobre alteragdes do sistema visuo-
espacial, da memdria, da linguagem e do processamento
emocional.

Lateralidade e linguagem

JCP era dextro (como atestam fotos do autor?) tendo,
por isso, uma probabilidade superior a 99% de apresentar
uma dominéncia hemisférica esquerda para a linguagem®.
O quadro de alteracao da linguagem faz supor uma afasia
fluente com uso abundante de parafasias e neologismos.
Associa-se 0 compromisso esperado de outras funcoes
verbais, como alexia, agrafia e também acalculia, sendo
possivel inferir uma lesdo a nivel do hemisfério esquerdo,
com provavel atingimento da regido temporoparietal es-
querda (giros temporal superior e regido parietal péstero-
-inferior).® Estas estruturas estdo habitualmente na de-
pendéncia de ramos da divisao inferior da artéria cerebral
média esquerda.

Alteracoes visuais

O autor relata vérios epis6dios em que parece ter difi-
culdade em identificar objetos, sugerindo um défice visual
complexo que configura simultanagnosia e/ou agnosia vi-
sual. Estas alteragoes resultam mais frequentemente de le-
soes occipitais bilaterais, existindo casos descritos de agno-
sia visual em lesoes isoladas do hemisfério dominante.” Os
“doentes sem rosto” poderao traduzir prosopagnosia. Esta
alteracdo associa-se a lesdes temporoccipitais do hemisfé-
rio direito, encontrando-se também documentada em le-
soes do hemisfério esquerdo® podendo, nestes casos, tradu-
zir um defeito no acesso a informagado seméantica associada
a face em questao (prosopagnosia associativa). As regides
potencialmente afetadas (nos lobos occipital e/ou tempo-
ral) estdo na dependéncia da artéria cerebral posterior.

Meméria

A perturbacdo da memoéria é um dos defeitos cogni-
tivos mais relevantes no quadro clinico de JCP, também
destacado pelo prefaciador como desafiador em termos
de localizagao topografica do AVC. Parece-nos configurar
uma situacdo de amnésia global, manifestado por um dé-
fice de memdria anterégrada (episédica) acompanhado
do caracteristico defeito de memoria retr6gada com um
gradiente temporal que € nitido na evocacdo de memorias
autobiograficas (o reconhecimento dos filhos e de muitos
amigos, personagens mais recentes na sua vida, estd mais
comprometido do que o da esposa). Em termos de locali-
zacao lesional parece-nos corresponder a um envolvimen-
to bilateral das regides limbicas (hipocampos). Esta locali-
zagao é coerente com a preservagao, pelo menos nas fases
mais iniciais, da memoéria semantica que tem um diferente
correlato anatémico (polo anterior do lobo temporal es-
querdo), como é sugerido pela autoidentificacdo através
do apelido (Cardoso Pires — personalidade publica).

Mais uma vez é de supor que o leito arterial envolvido
corresponda ao de ambas as artérias cerebrais posteriores.
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Embotamento afetivo e Despersonalizaciao

A alteracdo emocional e o embotamento emocional/
afetivo neste enquadramento sintomdético poderao ser
atribuiveis a disfuncao do sistema limbico e particular-
mente ao envolvimento da amigdala. Por outro lado, a
despersonalizacdo é uma sensagdo com grande destaque
na obra, estando presente desde o inicio do quadro agudo
do autor (“bruscamente o meu eu se transformou ali noutro
alguém”), sendo motivo de multiplas metaforas e imagens
(“estar-se assim numa ilha de ndufragos”). Numa descri¢ao
comparavel, Jill Taylor, neurocientista, descreve com gran-
de pormenor a sensacao de despersonalizacdo apds uma
lesdao hemisférica esquerda.’ De acordo com a DSM-1V, a
“despersonalizacao” é a alteracdo na perce¢do do “eu” na
qual um individuo se sente como se fosse irreal, com um
sentimento de estranheza ou distanciamento de si pré-
prio, constituindo um disttrbio dissociativo.'®

A despersonalizacao é um fenémeno neuropsicoldgico
complexo, para o qual concorrem alteracdes do processa-
mento sensorial (sensacdo de perda de pertenca do pré-
prio corpo), embotamento afetivo, perda de autocontrolo
(sense of agency), alteracdes no processamento emocional
subjetivo de recordagdes autobiograficas e alteracdes na
percecdo visual.! E também de salientar a sua natureza
“inenarravel”, em que “mesmo pessoas cultas usam habitu-
almente metdforas”, relatando a separacao do seu “eu” pela
interposicdo de “uma cortina” ou de “uma bolha” (Mayer-
-Gross, 1935)'2. O uso da expressao ‘as if” (“como se”) é
igualmente frequente'': “Como se acabasse de dar inicio a
um processo de despersonalizagdo, eu tinha-me transferido
para um sujeito na terceira pessoa’.!

As estruturas envolvidas no sindrome de despersona-
lizacdo incluem estruturas do lobo parietal, jun¢do tem-
poroparietal, cértex insular posterior, cértex pré-frontal e
o sistema limbico."* Ndo se encontra descrito um centro
anatémico isolado e bem definido para a despersonali-
zagao, pelo que esta nao contribui de forma significativa
para o diagndstico topogréafico da lesdo de JCP.

A possibilidade de as manifesta¢cdes descritas corres-
ponderem a uma disfuncao cerebral respeitando um ter-
ritério arterial Unico afigura-se-nos improvével. O qua-
dro deficitdrio inicial parece atender o territério distal de
ambas as artérias cerebrais posteriores, sendo plausivel
assumir o compromisso funcional de regides corticais de-
pendentes de alguns dos seus ramos, possivelmente das
artérias temporal anterior, comum ou temporal posterior.
Mais tarde surgem sinais e sintomas que sugerem uma le-
sdo na dependéncia de ramos da divisao inferior da artéria
cerebral média esquerda, possivelmente da artéria angu-
lar, temporal posterior ou, menos provavelmente, da arté-
ria parietal posterior.

Pela sequéncia de eventos narrados, JCP comeca com
uma sensac¢do de mal-estar pouco definida e palidez (sin-
tomas e sinais disautonémicos, de localizacdo imprecisa),
seguida de alteragdes da memoria episédica (envolvimen-
to dos hipocampos) e das emocdes/despersonalizagao
(amigdalas) e, quase simultaneamente, perturbagdes visu-
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ais (disfuncao dos lobos occipitais e mais especificamente
da juncao temporoccipital e giro fusiforme). A linguagem
parece ser afetada num segundo tempo, coincidente com
a admissao hospitalar, e apresentando-se clinicamente
como a manifestacao deficitdria dominante. Esta interpre-
tacdo torna plausivel admitir a implicagao de um mecanis-
mo embdlico nos compromissos neurolégicos analisados.

Conclusdes

De Profundis, Valsa Lenta € um dos raros registos auto-
biograficos da experiéncia de uma afasia de Wernicke. A
literatura é particularmente reduzida no que toca a este
tipo de registos pelo facto de habitualmente nao se assistir
arecuperagao completa da linguagem.

O prefaciador, o Professor Joao Lobo Antunes, num li-
vro recente de ensaios? revisita a obra de JCP e partilha de-
talhes do processo clinico do doente, referindo tratar-se de
um “AVC isquémico da artéria cerebral média esquerda”.

No registo interpretativo aqui efetuado sao valorizados
adicionalmente aspetos subtis da esfera visual, da memo-
ria e das emocdes. E com base neste défice cognitivo mais
complexo que se propdem algumas consideracoes topo-
gréficas.

O facto de ser uma obra literdria e ser escrita a posterio-
ri introduz um caréter de artesania e um possivel viés de
memodria, podendo o rigor semioldgico ter sido secundari-
zado em favor da qualidade artistica do texto, o que limita
as conclusoes. Nao obstante, o registo autopatografico re-
vela-se um excelente exercicio de diagnéstico topogréfico
e uma oportunidade para conhecer ou revisitar uma obra
Gnica da literatura portuguesa.
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Immune Mediated Necrotizing Myopathy: a poorly studied and misdiagnosed

entity
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Abstract

Introduction: Immune-mediated necrotizing myopathies (IMNM) are recognized as a sub-
group of idiopathic inflammatory myopathies (IIM). They are distinguishable from dermato-
myositis (DM) and polymyositis (PM) on clinical and pathological grounds, requiring a specific
myopathological pattern on muscle biopsy for diagnosis. Acquired necrotizing myopathy (NM)
may occur as a paraneoplastic disorder or in association with toxins and infections. Case Re-
port: The authors present a case of a 66 year-old woman complaining of muscle weakness,
myalgia and fatigue, associated with elevated serum levels of creatine kinase and myoglobin.
She had symmetrical proximal muscle weakness, mainly in the lower limbs, compatible with
myopathic pattern in the electromyography. Infectious, toxic, thyroid and parathyroid diase-
ases were excluded. Antinuclear antibodies, myositis-associated autoantibodies and myositis-
specific autoantibodies were all negative. Muscle biopsy showed discrete inflammatory infil-
trate associated with necrotic and regenerating muscle fibres, typical of IMNM. Discussion:
Although the immune study of our patient was negative, the histologic changes on muscle bi-
opsy were specific of IMNM, indicating that its etiology is not completely understood. There
may be other autoantibodies involved. We reinforce the need to distinguish this entity from
other myopathies, for proper guidance and treatment.

Resumo

Introducdo: As miopatias necrotizantes de mediacdo imune (MNMI) sdo reconhecidas
como um subgrupo das miopatias inflamatérias idiopaticas. Sdo distintas da dermatomiosite
e polimiosite em termos clinicos e fisiopatolégicos, necessitando de um padrdao miopatolé-
gico especfifico na biépsia muscular para se chegar ao diagnéstico. As miopatias necrotizan-
tes adquiridas podem ocorrer como sindrome paraneopldsico ou em associacdo com toxinas
e infecoes. Caso Clinico: Os autores descrevem o caso de uma mulher de 66 anos de idade
com queixas de diminui¢do da for¢a muscular, mialgias e fadiga, associada a elevacdo marca-
da de creatina quinase e mioglobina. Apresentava diminuicao simétrica e proximal da forca
muscular, de predominio nos membros inferiores, compativel com padrao miopético na elec-
tromiografia. Foi excluida patologia infeciosa, toxica, tiroideia e paratiroideia. Os anticorpos
antinucleares, anticorpos associados e especificos da miosite foram negativos. A biépsia mus-
cular mostrou discreto infiltrado inflamatério associado a fribras musculares necréticas e em
regeneracao, caracteristico das MNMI. Discussao: Apesar do estudo imunolégico da nossa do-
ente ser negativo, as alteracoes histoldgicas na biépsia muscular eram especificas das MNMI,
indicando que a sua etiologia ainda ndo estd totalmente esclarecida, podendo existir outros
autoanticorpos implicados. Reforcamos a necessidade de distinguir esta entidade de outras
miopatias para tratamento dirigido e melhor orientacdo.

Introduction

The inflammatory myopathies are a group of disorders
sharing the common features of immune-mediated mus-
cle injury. The subtypes of IIM encompass PM, DV, inclu-
sion body myositis IBM) and IMNM!. The diagnosis is
based on clinical presentation with skeletal muscle weak-
ness, elevated serum levels of creatine kinase (CK), the
myopathic triad on electromyography (fibrillations with
sharp positive waves, polyphasic motor units with low
amplitude and short duration and spontaneous high-fre-
quency discharges), together with characteristic histologic
changes on muscle biopsy"?. IMNM are characterized by
predominant muscle fibre necrosis and regeneration but

Case Report

Novembro de 2017 | N.°2 | Volume 17

Informacdes:

Caso Clinico, publicado em
Sinapse, Volume 17, Ntimero 2,
Novembro de 2017.

Versao eletronica em
www.spneurologia.com

© 2017 Sociedade Portuguesa
de Neurologia. Todos os direi-
tos reservados.

Key-words:

Necrotizing myopathy
Immune-mediated necrotizing
myopathy

Autoantibodies

Palavras-chave:
Miopatia necrotizante
Miopatia necrotizante de
mediagao imune
Autoanticorpos

Correspondéncia

com o autor:

Ana Aradjo

Avenida Artur Ravara
3810-501 Aveiro, Portugal
anarafa.araujo@gmail.com

with little or no associated inflammation®. NM can also be
secondary to drugs, malignancy, connective tissue disease
or viral infections*!. The two main antibodies associated
with MNIM are the anti-3-hydroxy-3-methylglutaryl-co-
enzyme A reductase (HMGCR) and anti-signal recognition
particle (SRP) antibodies®.

A 66-year-old woman was admitted to our Internal
Medicine Unit due to a twelve-month history of progres-
sive symmetrical proximal muscle weakness, associated
with myalgia and fatigue with progressive disability for
daily routine activities. She had a past history of obsessive
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compulsive disorder medicated with clomipramine. She
denied other regular medication, including lipid-lowering
drugs or toxic contact. No relevant family history was re-
ported. She had no complaints of fever, dermatologic alter-
ations, arthralgias, weight loss, eye, mouth and respiratory
symptoms. Her neurologic examination was remarkable
for weakness (according to Medical Research Council) of
neck flexors (4), arm abductors (4), elbow flexors (4+), hip
flexors (3), knee extensors (3), and knee flexors (3). She had
a mild waddling gait and could not rise from a sitting po-
sition with her arms crossed. The remaining physical ex-
amination was normal. Laboratories studies showed CK of
6931 U/L (normal value < 211U/L), myoglobin of 1320 ng/
ml (normal value < 110ng/ml), aldolase of 68U/L (normal
value < 10U/L), lactate dehydrogenase of 1221U/L (normal
value < 246U/L), aspartate transaminase of 90U/L (normal
value < 40U/L) and alanine transaminase of 128U/L (nor-
mal value < 49U/L). Creatinine (0,84 mg/dL), erythrocyte
sedimentation rate (19mm/h) and C-reactive protein (0.27
mg/dl) were normal. No haemogram, electrolyte or lipid
profile alterations were found. Thyroid and parathyroid
function, thyroid autoantibodies, glycated hemoglobin,
complement markers, serum immunoglobulins and pro-
tein electrophoresis were normal. Urine testing had no
alterations. The screening for HIV, hepatitis B and C was
negative. Testing for other viral and bacterial antibodies
were also negative (herpes, Epstein-Barr virus, cytomeg-
alovirus, Treponema pallidum, Mycoplasma pneumoniae
and zoonotic bacteria such as Borrelia burdgoferi). Man-
toux test (< 15mm) and interferon-gamma release assay
(IGRA) were negative. Antinuclear antibodies (ANA) and
immunodiagnostic tests for myositis-associated autoanti-
bodies (MAA) and myositis-specific autoantibodies (MSA)
were all negative (Table I).

Electromyography (EMG) showed short, small, poly-
phasic motor units potentials, fibrillations, positive sharp
waves and high-frequency repetitive discharges. Nerve
conduction studies were normal. The patient had no
respiratory or cardiac involvement (electrocardiogram,
echocardiogram, functional respiratory testing, arterial
blood gas and chest computed tomography (CT) revealed
no relevant alterations). The workup for malignancy was
negative, with breast and endovaginal ultrasound, upper
and lower endoscopy and thoracic-abdominal-pelvic CT
showing no alterations.

A left deltoid muscle biopsy was performed, demon-
strating necrotic and regenerating muscle fibres (Figs 1
and 2), discrete inflammatory infiltrate (Fig. 2), consisting
predominantly of macrophages, that are invading the ne-
crotic myofibers and strong major histocompatibility com-
plex (MHC) class 1 expression on necrotic fibres and mild
expression on non-necrotic ones. Immune-histochemical
stains for the dystrophies were negative (preserved dysfer-
lin expression). Perifascicular atrophy, ragged fibers and
vacuoles were absent. The patient was diagnosed with
IMNM and started immune therapy with oral predniso-
lone (1 mg/kg/day). Clinical symptoms began to improve
after three weeks, with progress in proximal muscle streng-
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ht. Azathioprine was added to treatment as a corticoster-
oid sparing agent. After seven months of treatment normal
values of CK and aldolase were attained. Inmunosuppres-
sive teraphy was tapered over a year, with sustained clini-

cal and analytical improvement.

Table I. Results of myositis-specific, myositis-associated autoantibod-
ies and other tested autoantibodies

Autoantibodies Results
Myositis-specific autoantibodies

Anti-JO-1 negative
Anti-PL-7 negative
Anti-PL-12 negative
Anti-EJ negative
Anti-OJ negative
Anti-Mi-2 negative
Anti-MDA5 negative
Anti-SAE negative
Anti-NPX-2 negative
Anti-SRP negative
Anti-HMGCR negative
Myositis-associated autoantibodies

Anti-PM-Scl negative
Anti-U1RNP negative
Anti-Ro60 negative
Anti-Ro52 negative
Anti-Ku negative
Other autoantibodies

Antinuclear autoantibodies negative
Anti-ds-DNA negative
Anti-SSB negative
Anti-Scl70 negative
Anti-ANCA negative

Figure 1. Necrotic fibres and regenerating fibres with basophilic cyto-
plasm (Haematoxylin-eosin staining; x200).
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Figure 2. Necrotic and regenerating fibres with minimal inflamma-
tory infiltrate (Haematoxylin-eosin staining; x200).

Discussion

IMNM are characterized by shared features of adult
DM or PM of subacute or insidious onset of symmetric
proximal weakness, elevated serum CK levels, typical EMG
abnormalities, as well as exclusion criteria for IBM, DM
(typical rash), toxic myopathy, endocrinopathy, muscular
dystrophy and motor neuropathies®’. Patients with IMNM
have unique muscle biopsy and serologic features®. Abun-
dant necrotic fibers invaded or surrounded by macrophag-
es with sparse lymphocytic infiltrates are the predominant
histological feature®.

Because of our patient’s clinical picture, systemic in-
flammatory disease-associated myopathies and metabolic
myopathies were considered. The patient had no fever, no
complaints of joint, lung, heart or renal involvement and
the inflammatory serum markers, hormonal, electrolyte
and infection laboratory parameters were normal. Our
patient fulfilled the inclusion criteria for IIM. We contin-
ued the workup based on clinical history, time of disease
progression, type of muscle involvement, muscle enzyme
levels, electromyographic findings, muscle-biopsy analy-
sis, and search of certain autoantibodies

DM was excluded because of the absence of skin lesions
and of perifascicular atrophy and significant perivascular
inflammation on muscle biopsy. The lack of endomysial
infiltrate, invasion of non-necrotic muscle fibers by CD8 T
cells and ubiquitous MHC-I expression, allowed the exclu-
sion of PM. The absence of rimmed vacuoles and ragged
red or blue fibres excluded IBM"®. Although necrotizing
myopathies can be drug induced, our patient had no sta-
tin exposure, as well as no relevant epidemiological context,
making toxic myopathy unlikely. The histologic features of
NM are nonspecific and also compatible with muscular
dystrophy®. However, the subacute onset of weakness with
non-prolonged evolution, the absence of family history
of myopathy, the preserved dysferlin expression and the
early clinical response to immunotherapy, ruled out the
possibility of muscular dystrophy*®. NM should prompt a
search for underlying malignancy'. It was excluded by the
patient’s laboratory results and by breast and endovaginal
ultrasound, upper and lower endoscopy and thoracic-ab-
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dominal-pelvic CT witch were all normal. The mechanisms
responsible for the initiation and maintenance of autoim-
munity in IMNM are not understood®. Whether IMNM are
triggered by unrecognized endogenous myotoxins or they
are antibody-mediated diseases remains unknow?. Never-
theless, the presence of MSA and the lack of inflammatory
infiltrate suggests a humoral immune response leading to
antibody-mediated disease, in which antibodies may re-
cruit cytotoxic immune effector cells. Some MSA, such as
anti-SRP and anti-HMGCR are involved in the pathogenesis
of the NM*!'. Myopathy associated with anti-SRP tends to
be rapidly progressive, accompanied by marked CK eleva-
tion and extramuscular involvement is more common"'.
Anti-HMGCR antibodies are present in statin-naive pa-
tients, although they are considered substantially specific
for NM5. Our patient was not tested for anti-HMGCR an-
tibodies since testing was not available. Despite the patient
had negative MSA and MAA testing, we considered its ne-
crotizing myopathy of immune etiology. In fact, one third of
IMNM patients do not exhibit any known autoantibody®!'.
These patients may have unknow autoantibodies, as in our
patient, that could be implicated in IMNM pathogenesis''.
Immunosuppressive treatment with corticosteroid and az-
athioprin was started with clinical and analytical improve-
ment, strongly supporting the IMNM hypothesis.

IMNM are often misdiagnosed as DM or PM, compro-
mising the optimal therapeutic approach and thus pa-
tient’s prognosis. Whenever we are able to exclude exog-
enous toxic contact as well as other aetiologies previously
mentioned, even in the absence of autoantibodies, we
must try an immunosuppressive treatment, based on the
hypothesis of an immune-mediated myopathic injury. B

Os autores declaram nado haver conflito de interesses no artigo em
questdo, nem qualquer fonte de financiamento.
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Introducdo

Resumo

Introducdo: A paquimeningite hipertréfica é uma doenca inflamatéria crénica rara, carac-
terizada por espessamento das meninges. Pode ser decorrente de um processo infeccioso, in-
flamatério/auto-imune, neopldsico ou idiopético. Descric@o do caso clinico: Relatamos o caso
de um adolescente do sexo masculino com histdria de cefaleias holocranianas, perda de visao
progressiva do olho direito com quatro anos de evolucao e crises tonico-clénicas generalizadas.
A ressondncia magnética cranio-encefalica revelou espessamento e refor¢co de sinal paquime-
ningeo com gadolinio da dura-mdter dos seios cavernosos com extensdo aos dpex orbitdrios
e base do cérebro. A extensa avaliacao laboratorial realizada nao revelou doenca sistémica. O
estudo anatomopatoldgico, ap6s bi6psia meningea, identificou processo inflamatorio cronico
compativel com paquimeningite hipertréfica idiopdtica craniana. Conclusdes: Este caso evi-
dencia os desafios associados a abordagem diagnéstica da doenca e a importancia do diag-
néstico precoce, de forma a evitar sequelas permanentes que podem ocorrer se esta nao for
reconhecida e tratada atempadamente.

Abstract

Introduction: Hypertrophic pachymeningitis is a rare disorder characterized by meningeal
thickness, that can be caused by infection, tumoral infiltration, inflamatory disorders or idio-
pathic. Case report: We report a case of an adolescent who presented with four year-old history
of headache and progressive bilateral visual loss. He also had history of tonic-clonic seizures.
Cranial magnetic resonance imaging revealed diffuse dural thickness with reinforcing pachy-
meningeal sign with gadolinium of the dura-mater of the cavernous sinus with extension to
orbitary apex. Extensive investigation did not reveal any systemic condition. Histopathological
study after meningeal biopsy disclosed a chronic inflammatory process compatible with idi-
opathic hyperthrophic pachymeningitis. Conclusion: This case emphasizes how difficult is the
management of this disease and the importance of early diagnosis to avoid permanent sequel
that can occur if the disease is not rapidly recognized.

Doenca sistémica

A paquimeningite hipertréfica (PH) é uma doenca in-
flamatéria crénica rara, caracterizada por um espessamento
difuso ou localizado da dura-mater craniana e/ou medular.
Pode resultar de um processo inflamatério infecioso, auto-
imune ou neoplasico (Tabela I). Ap6s exclusao destas causas
pode considerar-se o processo como idiopético®.

As manifestacoes clinicas mais comuns da paquimen-
ingite hipertréfica idiopdtica craniana (PHIC) sdo a cefa-
leia crénica e as neuropatias cranianas maultiplas.

Relativamente ao tratamento, a resposta aos corticéides
é varidvel, sendo por vezes necessdrio recorrer a firmacos
imunossupressores®?.

Tabela I. Causas de paquimeningite hipertréfica

Infecdo

Tuberculose

Sifilis

Doenca de Lyme

Infecdo fangica (Cryptococcus, Histoplasma, Coccidioides)
Cisticercose

Infecao a HTLV-1

Infecdo a Pseudomonas

Sinapse

Granulomatose de Wegener
Artrite reumatoéide
Sarcoidose

Sindrome de Sjogren

Arterite de Takayasu

Arterite temporal

Doencas do tecido conjuntivo
Pseudotumor orbitdrio
Mucopolissacaridose
Sindrome Tolosa-Hunt

Neoplasia

Carcinomatose dural

Doenca metastatica (melanoma)
Meningioma

Linfoma

Hipotensao intracraniana

Pé6s colocacao de sistema de derivacao
ventriculo-peritoneal

Pés administracdo de terapéutica intra-tecal

Idiopatica

Adaptado de Sylaja PN, Cherian PJ, Das CK, et al. Idiopatic Hyper-
throphic cranial pachymeningitis. Neurol India. 2002; 50:53-9.
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Caso clinico

Descrevemos o caso de um adolescente do sexo mascu-
lino, 14 anos, raca negra, natural e residente em Luanda,
com antecedentes familiares e pessoais irrelevantes. Evac-
uado por quadro clinico, com quatro anos de evolucao,
caracterizado por cefaleias holocranianas, didrias, inten-
sas, diplopia na posi¢do horizontal do olhar e diminuicao
progressiva da acuidade visual do olho direito, com pos-
terior perda irreversivel da mesma trés anos apos o inicio
dos sintomas. Neste periodo, apresentou trés crises toni-
co-clénicas generalizadas, sem aparente focalizacao ini-
cial. Previamente, ndo havia referéncia a historia de crises
ou equivalentes.

No hospital de origem realizou tomografia computori-
zada cranio-encefdlica no ano anterior a sua transferéncia
para Portugal, que revelou lesdo ocupando espaco parasse-
lar direita, condicionando erosao do dorso da sela, com cer-
ca de 24mm de diametro. Foi medicado com acetazolamida
(250mg, 12/12h) e dexametasona (4mg/dia) durante um
més com melhoria sintomdtica do quadro de cefaleias.

A admissdo em Portugal foi objetivada amaurose do
olho direito secunddria a atrofia 6ptica total, com exotro-
pia ndo parética deste globo ocular por privagao sensorial,
e defeito temporal do olho esquerdo na campimetria. A
ressondncia magnética cranio-encefdlica (RM-CE) revelou
espessamento e reforco de sinal paquimeningeo com gad-
olinio da dura-madter dos seios cavernosos com extensao
aos dpex orbitdrios e base do cérebro (Fig. 1) favorecendo o
diagnoéstico de PH. Realizou também ressonancia magné-
tica cervical e eletroencefalograma, ambos sem alteracdes.

Figura 1. Ressondncia magnética cranio-encefdlica realizada a data do
diagnéstico. (A e B) cortes axiais em ponderacao T1 ap6s admin-
istragao de gadolinio e (C e D) cortes sagitais evidenciando espes-
samento e reforco de sinal da dura-mater dos seios cavernosos com
extensao aos dpex orbitarios e a base do cérebro.

Foi efetuada investigacdo para exclusao de etiologia
secunddria (Tabela II), que se revelou negativa. Realizou-
se biépsia meningea cujo estudo histopatolégico revelou
processo inflamatério crénico compativel com PHIC.

Novembro de 2017 | N.°2 | Volume 17

Tabela Il. Resultados da investigacao realizada

Liquor Resultado

Citoquimico Sem alteracoes
Serologia Doenca de Lyme (anticorpos :
1gG e IgM anti-Borrelia burgdorferi) Negativa
Serologia sifilis (VDRL) Negativa
Pesquisa de antigénio para Cryptococcus Negativo
Exame bacterioldgico: cultural, direto e N .

. : L egativo
pesquisa de micobactérias
Exame micoldgico: direito e cultural Negativo

Sangue
Velocidade de sedimentagao 110 mm
Enzima conversora de angiotensina Normal
Serologias: sifilis (VDRL), toxoplasmose, .
VIH, VHC e VHB Negativas
Hormonas do eixo hipotdlamo-hip6fise:
LH, FSH, FT3, FT4, prolactina, ACTH, Normais
GH, IGF1 e cortisol
Auto-imunidade: anticorpos anti-
citoplasma (c-ANCA, MPO), anticorpos Negativos
anti ds-DNA, anticorpos anti-nucleares
Radiografia de t6rax Sem alteracoes

Iniciou terapéutica com prednisolona (dose inicial de 40
mg/dia durante seis meses que foi posteriormente diminui-
da para 10 mg/dia) e carbamazepina (10mg/kg/dia) tendo-se
mantido clinicamente estdvel e sem novos episddios convul-
sivos nos primeiros dois anos de seguimento. Apresentou
melhoria clinica do quadro de cefaleias. Repetiu a RM-CE,
dezoito meses apds a realizacdo da primeira, tendo-se veri-
ficado resolucao do espessamento e realce paquimeningeo
frontal direito e reducao discreta do espessamento e do re-
alce das paquimeninges tentoriais e retroclivais, dos liga-
mentos petro-clinoideus e dos seios cavernosos (Fig. 2).

¥ 3 Al T < Y
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Figura 2. Ressondncia magnética cranio-encefdlica realizada com
dezoito meses de seguimento. (A e B) cortes axiais em ponderacdo T1
ap6s administragao de gadolinio e (C e D) cortes sagitais evidenciando
redugao discreta do espessamento e do realce das paquimeninges
tentoriais e retroclivais, dos ligamentos petro-clinoideus e dos seios
€avernosos.

Sinapse

21



22

Discussédo

A PH é uma doenca inflamatéria rara e progressiva
que se caracteriza pelo espessamento difuso ou locali-
zado da dura-maéter cerebral. Descrita pela primeira vez
por Charcot e Joffroy em 1869, foi inicialmente atribuida
a sifilis®. No entanto, foram jd reportados mltiplos casos
secunddrios a doencas inflamatérias sistémicas.

Devido a variabilidade e inespecificidade da apresen-
tacdo clinica, a eventualidade de ocorréncia desta enti-
dade deve ser considerada, tendo em mente a dificuldade
em identificar a sua etiologia.

Asuspeita de PH em exames de imagem obriga a realizacao
de uma ampla investigacao etiolbgica para exclusdo de causas
infecciosas, auto-imunes e neoplasicas. Quando nao é pos-
sivel identificar a causa, a condicao é definida como PHICY.

O estudo histopatolégico reveste-se de fundamental
importancia na confirmacgao do diagndstico. A presenca de
intensa fibrose e infiltrado inflamatério, com predominio
de linfécitos T e plasmdcitos, é o padrdo histopatolégico
caracteristico na PHIC, a que se podem somar possiveis
alteracoes vasculares e granulomatosas®”. O exame cito-
quimico do LCR pode nao revelar alteracdes, como no
caso reportado, ou evidenciar discreta pleocitose, com
predominio de linf6citos e aumento da concentragdo pro-
teica, na sua maioria imunoglobulinas®.

No caso descrito a investigagao realizada pretendeu so-
bretudo excluir causas infeciosas e auto-imunes, tendo o
diagndstico definitivo sido obtido apds realizacao de bi6p-
sia meningea e respetivo exame anatomo-patolégico.

Na RM-CE, a PHIC caracteriza-se pela presenca de
um espessamento linear ou nodular da dura-mater, que
se mostra isointensa ou hipointensa em T2 com realce
intenso apés administracdo de gadolinio, alteragdes pre-
sentes no caso descrito. Nas imagens ponderadas em T2,
as lesdes podem ser hipo ou hiperintensas dependendo
do grau de fibrose e de inflamacdo ativa. E comum ocorrer
um realce periférico da lesdo na fase inflamatéria da doen-
¢a, enquanto que a hipointensidade pode ser atribuida a
fibrose®.

Os achados obtidos na RM-CE sdo igualmente impor-
tantes na previsdo da resposta ao tratamento médico.
Hatano et al ¥ sugerem que lesdes com realce dural cor-
respondem a uma inflamacao mais discreta associada a
hipervascularizacgao e infiltragao celular e respondem mel-
hor ao tratamento com corticosterdides. Por outro lado,
lesdes de padrao nodular sdo geralmente decorrentes de
reacdo fibrética dural intensa ou de tecido inflamatério de
granulacgao localizado e, estes casos, sao mais refractarios
a terapéutica®”. A PHIC atinge ambos os sexos, com discre-
to predominio no sexo masculino (3:2)?. E mais frequente
na idade adulta, com um pico na quinta década de vida.
Até a data apenas foram reportados na literatura quatro
casos em idade pediatrica®.

Os sintomas mais comuns sao a cefaleia, decorrente da
inflamacdo da dura-méter ou do aumento da pressao in-
tracraniana e neuropatia craniana isolada ou mdltipla. O
VIII par craniano é o mais frequentemente afectado.

Manifestacdes menos frequentes tais como hidroce-
falia, ataxia, epilepsia, diabetes insipidus e hipopituita-
rismo também podem ocorrer®.

A perda de visdo associada a PHIC nao € infrequente e
pode resultar de trés processos distintos: papiledema créni-
co devido a hipertensdo intracraniana; envolvimento do
nervo 6ptico intracraniano ou envolvimento do nervo 6pti-
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co na 6rbita’?. No caso descrito, a perda de visao parece ser
secunddria ao envolvimento/compressdao do nervo éptico
pelo espessamento meningeo no dpex da 6rbita.

A ocorréncia de crises epilépticas pode ser atribuida
a presenca de edema parenquimatoso e/ou a extensao
do processo inflamatério ao parénquima cerebral®!.
No caso reportado nao é possivel afirmar com seguranca
a etiologia das crises, dado que a RM-CE nao identificou
nenhuma destas alteracges.

O uso de corticoterapia em dose imunossupressora é
a terapéutica de primeira linha, dado que a maioria dos
doentes apresenta uma resposta inicial satisfatéria. A re-
cidiva ou recorréncia da doenga esté geralmente associada
auma rdapida redugdo ou suspensao precoce da corticotera-
pia, pelo que, nalguns casos pode ser necessdrio realizar
terapéutica durante periodos de tempo mais prolongados
ou em associacdo a outros firmacos imunossupressores?.

O tratamento cirdrgico é pouco utilizado na PHIC. A
colocacdo de um sistema de derivacdo ventriculo-perito-
neal pode ser uma alternativa nos casos associados a hi-
drocefalia refratdria a terapéutica médica®.

A evolugao natural da doenca ndo é totalmente conhe-
cida, existindo casos descritos de resolu¢do espontanea?.
No nosso caso o doente apresentou boa resposta a corti-
coterapia mantendo-se clinicamente estavel. Contudo,
devido a atrofia do nervo 6ptico jé instalada, o doente nao
recuperou a visao do olho direito.

Realcamos a necessidade de manter o seguimento
clinico e imagioldgico, dada a incerteza da evolucdo da
doenca. Salientamos também a importancia do diagnés-
tico precoce para evitar sequelas permanentes.

Em resumo, apresentamos um caso de PHIC em idade
pediétrica que evidencia os desafios no diagnéstico desta
patologia rara e a necessidade de instituicdo de terapéu-
tica precoce. ®
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Summary

Introduction: McArdle disease is the most common muscle glycogenosis. It is an autosomal
recessive metabolic myopathy with significant molecular heterogeneity caused by homozygous
or compound heterozygous mutations in the muscle glycogen phosphorylase gene (PYGM).
Most people have a definite diagnosis in the second or third decade, although symptoms are
often reported retrospectively from childhood. Objective: The purpose of our study is to report
the clinical and genetic findings of patients with McArdle disease followed in a Neuromuscular
Disease Unit of a Portuguese tertiary neurology centre. Methods: We used the database of the
Neuromuscular Disease Unit of the Neurology Department of a Portuguese tertiary centre. In
all cases the diagnosis was made with a confirmatory molecular result and/or absence of my-
ophosphorilase staining in the muscle biopsy. The clinical history of those patients was then
analysed. Results: We report 12 patients with muscle symptoms beginning in childhood with a
mean age at diagnosis of 43.0 years. There was one case of parental consanguinity (8.3%) and
a positive family history was present in 2 of the 12 patients (16.7%). Clinically, exercise intoler-
ance and fatigue were frequent (75.0%) and, less frequently, patients complained of cramps or
subjective discomfort in the lower limbs (58.3%). All the patients presented high serum creatine
kinase (CK) levels. Ten patients underwent muscle biopsy which revealed myophosphorilase
deficiency. Genetic testing confirmed the diagnosis in 9 patients, who carried compound het-
erozygous (56%) and homozygous (44%) mutations in PYGM gene. Five types of mutations have
been identified. Conclusion: McArdle disease is a benign muscle disease with diagnosis be-
ing made more easily in recent years, as a consequence of more accessible muscle biopsy and
molecular testing. As the symptoms are usually mild and the daily activities are rarely compro-
mised, this clinical entity might remain underdiagnosed in clinical practice. However, it should
be suspected in patients with unexplained muscle symptoms and elevated CK levels, prompt-
ing muscle biopsy and appropriated genetic studies.

Resumo

Introduc@o: A doenca de McArdle € a glicogenose muscular mais frequente. Esta miopatia apre-
senta transmissao autossomica recessiva com uma significativa heterogeneidade molecular, sendo
causada por mutacdes homozigoticas ou heterozigéticas compostas no gene da glicogénio-fosforila-
se muscular (PYGM). A maioria dos doentes é diagnosticada na segunda ou terceira décadas de vida,
contudo, sao frequentemente descritos sintomas com inicio na infancia. Objetivo: O objetivo deste
estudo foi relatar os achados clinicos e genéticos dos doentes com doenca de McArdle seguidos numa
Unidade de Doencas Neuromusculares de um centro portugués tercidrio. Métodos: Foi utilizada a
base de dados da Unidade de Doencas Neuromusculares do Servigo de Neurologia de um centro por-
tugués tercidrio. Em todos os casos o diagnéstico foi feito com recurso a exame molecular confirmato-
rio e / ou auséncia de marcagao para miofosforilase em biépsia muscular. A informacao clinica desses
doentes foi posteriormente analisada Resultados: Relatamos 12 doentes com sintomatologia muscu-
lar com inicio na infancia, com uma idade média ao diagnéstico de 43,0 anos. Registdmos um caso
de consanguinidade (8,3%) e uma histéria familiar positiva em 2 dos 12 doentes (16,7%). Em termos
clinicos, a intolerancia ao exercicio e a fadiga foram frequentes (75,0%) e, menos frequentemente, os
doentes apresentavam caibras ou sensagao de desconforto nos membros inferiores (58,3%). Todos os
doentes apresentavam valores aumentados de creatina-cinase (CK) sérica. Em 10 casos foi realizada
biépsia muscular que revelou deficiéncia de miofosforilase em todos eles. O estudo genético confir-
mou o diagnéstico em 9 doentes, que apresentavam mutagdes em heterozigotia composta (56%) e
homozigotia (44%) no gene PYGM. Foram identificados 5 tipos de mutac¢des. Conclusdo: A doenca de
McArdle é uma doenga muscular benigna cujo diagnéstico tem sido feito mais eficazmente nos tlti-
mos anos em consequéncia do maior acesso a biépsia muscular e aos testes moleculares. Como a sin-
tomatologia é habitualmente ligeira e as atividades de vida didria ndo costumam ser comprometidas,
esta condi¢ao pode permanecer subdiagnosticada na prética clinica. Contudo, este diagndstico deve
ser suspeitado em doentes com sintomas musculares ndo explicados de outra forma e niveis elevados
de CK sérica, incitando a realizacao de bidpsia muscular e estudo genético apropriado.
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Introduction

McArdle disease or glycogen storage disease type V
(muscle phosphorylase deficiency, glycogenosis Type V) is
the most common muscle glycogenosis, with an estimated
prevalence of 1:100.000-1:167.000.%? Tt is a rare autosomal
recessive metabolic myopathy with significant molecular
heterogeneity caused by homozygous or compound het-
erozygous mutations in the muscle glycogen phosphory-
lase gene (PYGM) located at chromosome 11q13.%% The
most common mutation in Northern European and North
American people is the nonsense mutation at R50X (pre-
viously referred to as R49X).® However, many different
mutations have been identified. PYGM gene encodes the
skeletal muscle isoform of glycogen phosphorylase 2 and,
as the liver and heart isoforms of glycogen phosphorylase
are unaffected, McArdle’s disease presents as a pure myo-
pathy.®®

The majority of patients are diagnosed in the second or
third decade, although symptoms are often reported ret-
rospectively from childhood. The diagnosis is suspected
by the clinical history and the finding of a raised plasma
creatine kinase (CK) activity. The most commonly used
methods for diagnosis is muscle immune-histochemistry
and mutation analysis in PYGM gene, if the muscle biopsy
findings are suggestive of the diagnosis.

The purpose of our study is to report the clinical and
genetic findings of 12 patients with McArdle disease diag-
nosis followed in a Portuguese tertiary neurology centre.

Methods

We used the database of the Neuromuscular Disease
Unit of the Neurology Department of a Portuguese tertiary
centre. The diagnosis was based on clinical suspicion sup-
ported either with a confirmatory molecular result or ab-
sence of myophosphorilase staining in the muscle biopsy.
The clinical history of those patients was then analysed.

Results
In the last 19 years, 12 patients were diagnosed with

Table 1. Clinical and demographic findings

McArdle disease in the Neuromuscular Disease Unit of the
Neurology Department of Coimbra Hospital and Univer-
sity Centre.

There were 7 females (58.3%) and the mean age was
49.9 years. The most important clinical findings are re-
ported in Table 1. The symptoms began in most of the
patients in childhood and the mean age at diagnosis was
43.0 years. Only in two cases a positive family history was
reported and, in another family, there was parental con-
sanguinity (the parents were cousins). Clinically, exercise
intolerance and fatigue were frequent (75.0%) and, less
frequently, cramps or subjective discomfort in the lower
limbs (58.3%). Diffuse myalgia was not consistently re-
ported. Myoglobinuria was reported only in one patient
and an acute renal failure was not a frequent complication
(reported only in another case). The “second wind” phe-
nomenon was clinically suggested in seven patients.

At clinical examination, there was no significant dis-
turbances on muscle strength or, if present, these distur-
bances were mild and mainly in the lower limbs. Muscu-
lar atrophy was seen in only one case, in which it was also
documented a mild proximal paraparesis (grade 4+/5).

Ancillary investigations and muscle biopsy

All patients had documented, at least once, raised plas-
ma CK levels. As shown in Table 2, there were several cases
where the CK serum values were very high (maximum of
18 492 mg/dl). Electromyography was performed in 8 pa-
tients and in one case it was suggestive of myopathy and it
was normal in the others.

Nine patients underwent a muscle biopsy (performed
in the deltoid muscle) and all were compatible with my-
ophosphorilase deficiency.

Genetic testing

The results of the genetic tests performed are showed
in Table 3. The mutation analysis in PYGM gene identified
pathogenic mutations in nine patients, in homozygous
(44.4%) or compound heterozygous states (55.6%), result-

nl(lj:lllslfel‘ Gender Age Sy(r)tllgte?m diggg(a)l;is E/F C/D Fl?lsn:g;a;,r Cons. sw
1 M 65 7 62 + + - + +
2 F 38 5 28 + + + - +
3 F 39 8 35 + + - - +
4 F 38 10 36 + + - - +
5 F 58 15 55 + - - - -
6 F 73 NA 65 + - + - NA
7 F 61 NA 56 + - - - NA
8 M 74 10 55 - - - - ¥
9 M 41 9 35 + + - - +
10 M 33 11 18 - + - B i
11 M 27 8 19 - + - - +
12 F 52 5 52 + - N - i}

Legend: M — male; F - female; E/F - Exercise intolerance/fatigue; C/D - Cramps/lower limbs discomfort; Cons. — Consanguinity; Mb — Myoglobinuria;

«,» « u

+” - present; “-“ —not present; SW — Second-wind; NA - not available.
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Table 2. Clinical investigations and treatment of patients with the diagnosis of McArdle’s disease

alase | Mb ARF MW Atr. Bx EMG Tx CK max

1 - - Mild/LL/fixed + + - Losartan, CHrD 6719
2 - - Mild/LL/not fixed - ND NA - 9204
3 - - - - + - - 14091
4 - - - - + - - 10298
5 - - - - + - - 5602
6 NA - - - + - - 3398
7 NA - - - ND NA losartan 5732
8 - + - - + ND Candesartan 8450
9 - - Mild/LL/not fixed - + +* Ramipril 18492
10 - - - - + - - 4746
11 + - - - + - Complex B vitamins NA

12 - - Mild/UL/ not fixed - + ND - 3046

Legend: “+” - present; “-“ — not present; ARF - acute renal failure; MW — Muscle weakness; EMG - electromyography; Tx — Treatment; CK max — maxi-

mum registered CK value (mg/dl); LL - Lower limbs; UL - Upper limbs; Atr. — Atrophy; Bx - biopsy; +* - muscular fiber lesion on EMG; ND —not done;

CHID - carbohydrate-rich diet; NA — not available.

Table 3. Genetic testing of patients with the diagnosis of McArdle’s disease

n S;slfe . Genetic testing Produced proteins
1 Homozygote: c.148C>T R50X
2 Heterozygous: ¢.280C>T and ¢.613G>A R94W and G205S
3 Homozygote: ¢.2392T>C W798R
4 Homozygote: ¢.280C>T R94W
5 Heterozygous: ¢.148C>T and ¢.2392TX R50X and W798R
6 ND ND
7 PYGM mutation* NA
8 Homozygote: ¢.2392T>C W798R
9 Heterozygous: ¢.148C>T and c.1827G>A R50X and K609K
10 ND ND
11 Heterozygous: c.148 C>T and ¢.2392T>C R50X and W798R
12 Heterozygous: c.148 C>T and ¢.2392T>C R50X and W798R

Legend: ND —not done; NA — not available; * - patient 7 had the information about a mutation in PYGM gene which was compatible with McArdle

disease, however, the result was not available.

ing in a positive molecular diagnosis for this recessive dis-
ease. Of note, the most common mutation was the p.R50X
mutation, which was presented in 55.6% of patients in het-
erozygous or homozygous state.

Treatment

All patients were instructed about the type of exercise
recommended and the “second-wind” phenomenon. As
generally stated, the disease was a mild and well-tolerated
and there was no need for a specific treatment. However,
some treatments have been tried, throughout the years,
as illustrated in Table 2. Some patients received ramipril,
vitamin supplements and were advised to perform a car-
bohydrate-rich diet (preferentially with carbohydrates of
slow absorption), in some circumstances.

Discussion
McArdle disease should be suspected when the fol-
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lowing clinical features and laboratory abnormalities are
present: exercise intolerance, myalgias, the “second wind”
phenomenon and high serum level of total CK activity.

In our cohort, the majority of the patients reported ex-
ercise intolerance with myalgia, and fatigue (75.0%), be-
ginning in childhood, with or without fixed muscle weak-
ness at the time of evaluation.”®

Another classic feature, which was also present in our pa-
tients, is a high serum level of total CK activity, with a maxi-
mum registered CK value of 18 492 mg/dl. These high CKlev-
els can be observed after intense exercise, but also at rest (in
the absence of heavy exercise in the previous hours or days).

The “second wind” phenomenon, as described in a 12
minute walking test and 15 minute cycle test, is known to
be pathognomonic for McArdle disease and its identifica-
tion in the clinic can aid diagnosis.® In spite of this clini-
cal test had not been performed in our study, a suggestive
pattern compatible with this phenomenon has been de-
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scribed in seven of our patients (70.0%). This symptom is
extremely helpful in the clinical identification of patients
with McArdle disease.

Ten of our patients underwent a muscle biopsy which
was positive for myophosphorilase deficiency in all of
them. In the remaining 2 patients, the diagnosis was sup-
ported on genetic testing. Taking the 12 patients in ac-
count, the genetic testing was performed in 9 of them, and
it was compatible with this clinical diagnosis in all of the
tested patients.

The mutation analysis of the PYGM gene revealed five
previously reported mutations in heterozygous or ho-
mozygous state, of which p.R50X appeared as the most
prevalent one (55.6%), in accordance with other studies.®

Although McArdle disease is not usually associated with
significant disability, there are cases with severe muscle
pain and weakness. It has been reported that myoglobinuria
occurs in about 50% of patients after intense exercise and
about 50% of these patients also develop acute renal failure,
which is almost always reversible but requires emergency
treatment.’” However, in our population these complica-
tions were rare. Only one patient reported myoglobinuria
and another one was admitted for acute renal failure.

There are no high quality clinical trials to conclude
about the correct treatment of this condition. A recent
Cochrane meta-analysis found low quality evidence of
significant improvement in some clinical parameters with
low-dose creatine, oral sucrose, a carbohydrate-rich diet
and ramipril. However, none these measures were suffi-
cient to indicate significant clinical benefit."'V Besides the
lack of evidence, the most common interventions for these
patients combine aerobic conditioning and ensuring that
sufficient blood glucose is constantly available to patients’
working muscles during the daytime. This is achieved by
adopting a diet with a high proportion of complex carbo-
hydrates and a low proportion of fat. Only four of our pa-
tients were under some kind of treatment for their condi-
tion, with minor impact on their muscle symptoms.

This study illustrated the importance of a detailed clini-
cal history, muscle biopsy and genetic analysis in patients
with elevated CK levels. McArdle disease is still a relatively
rare diagnosis, even in a tertiary reference centre. As the
symptoms are usually mild and the daily activities are rarely
compromised, this clinical entity may remain underdiag-
nosed in clinical practice. However, McArdle disease has the
potential to develop life-threatening complications, which
should be prevented. All the patients who present with typi-
cal symptoms and elevated CK levels, must perform a mus-
cle biopsy and genetic testing (starting with the most com-
mon p.R50X mutation) to confirm the McArdle disease. B
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Abstract

Apolipoprotein E (APOE) is a lipid-transport protein expressed in almost all tissues, includ-
ing the brain. In addition to lipid delivery, brain APOE also regulates amyloid beta clearance
and aggregation. In humans, there are three main isoforms, APOE2, APOE3 and APOE4, with
structural differences that influence protein function. APOE4 is the most important genetic risk
factor for Alzheimer’s disease and Dementia with Lewy bodies.

In this review, we will focus on the genetic variability of APOE and its association with differ-
ent diseases (mainly neurodegenerative, psychiatric and lipid-related). Despite the increasing
number of studies, the association of APOE genetic variants with other neurological conditions
beyond Alzheimer’s disease and Dementia with Lewy bodies is still far from clear.

We will also discuss the association of different structural and functional aspects of APOE
with different diseases, particularly the amyloid beta-dependent and -independent mecha-
nisms, such as tau-mediated neurodegeneration, associated with Alzheimer’s disease patho-
genesis.

As the most significant genetic risk factor for Alzheimer’s disease, APOE has a central role in
the risk assessment of this disease. Consequently, a better understanding of the impact of com-
mon and rare APOE variants will not only contribute to a more accurate risk management of
these patients, but it will also clarify the potential of APOE as a therapeutic target.

Resumo

A apolipoproteina E, usualmente denominada como APOE, é uma proteina essencial no
transporte de lipidos com expressao na maioria dos tecidos. No cérebro, para além do seu en-
volvimento no metabolismo dos lipidos, contribui também para a eliminacgdo e agregacdo da
proteina beta amil6ide. No organismo humano existem vdrias isoformas da APOE, sendo as iso-
formas APOE2, APOE3 e APOE4 as mais frequentes. As diversas isoformas apresentam diferen-
¢as estruturais com consequéncias na fungao proteica. A isoforma APOE4 tem sido identificada
por consecutivos estudos como o principal factor de risco genético para a doenga de Alzheimer
e para a deméncia com corpos de Lewy.

Neste artigo de revisdo iremos focar-nos na variabilidade genética do gene APOE e na sua
associa¢do com diferentes doencas: doencas neurodegenerativas, psiquidtricas e associadas ao
metabolismo lipidico. Apesar do crescente niimero de estudos realizados, a influéncia das va-
riantes genéticas do gene APOE na maioria destas doencas ainda nao é totalmente conhecida,
com excepcao da doenca de Alzheimer e da deméncia com corpos de Lewy.

Serd também destacada a relacdo entre as diferencas estruturais e os aspectos funcionais da
APOE em diferentes patologias, em particular nos mecanismos dependentes e independentes
de beta amil6ide, como a neurodegeneracao associada a proteina tau, envolvidos na patogéne-
se da doenca de Alzheimer.

Sendo o factor de risco genético mais significativo para a doenca de Alzheimer, o gene APOE
tem potencialmente um papel central na avaliagao do risco desta doenca. Consequentemente,
uma melhor compreensao do impacto das variantes neste gene nao s6 contribuird para uma
avaliacdo de risco de doenga mais assertiva, como também ajudara a esclarecer o potencial da
APOE como alvo terapéutico.

Introduction
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Apolipoprotein E (APOE) was first described in 1973 by
Shore and Shore®, but it was only in 1975 that Utermann
and collaborators decided to denominate this glycopro-
tein as APOE®. APOE is an amphipathic protein that be-
longs to the family of apolipoproteins®. In humans, three
major APOE isoforms exist with different properties®. In
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the early 90s, the association between the APOE4 isoform
and Alzheimer’s disease (AD) was discovered® and since
then multiple studies have been performed to understand
the impact of APOE in AD pathogenesis. In addition, the
impact of APOE genotype has also been shown in other
neurological conditions®. In this article we review the
genetics of APOE, its relation with protein structure and
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function and association with diseases. We focus essential-
ly on neurological conditions, particularly in AD, and how
the information obtained from the genetic study of APOE
can improve the risk assessment of these patients.

Gene and locus

The APOE gene is located on chromosome 19q13.32, it
includes 4 exons separated by three introns and comprises
3,646 bp™. Exon 1 and the beginning of exon 2 correspond
to the 5’ untranslated region (UTR), while the last portion
of exon 4 encodes the 3’-UTR (Figure 1). The APOE gene
is in close proximity to other apolipoprotein genes, such
as APOC1, APOC4, and APOC2. Strong linkage disequilib-
rium (LD) was observed between variants located in APOE
and those in surrounding genes spanning 50 Kb®. Using
21 APOE single nucleotide polymorphisms (SNPs), Yu and
collaborators identified 35 different haplotypes in Cau-
casian individuals, with five haplotypes corresponding to
over 75% of the haplotypic distribution, and 13 haplotypes
corresponding to over 95%. Furthermore, different ethnic
groups showed distinct LD patterns®. Regarding methyla-
tion status, APOEhas a CpG island located in the 3’ coding
region (exon 4) and CpG sites are hypo or hypermethylated
according to the genomic location®. CpG sites in the pro-
moter and in exon 4 were shown to be hypermethylated,
while CpG sites in the first two exons and introns exhibited
hypomethylation. The genotype of specific variants influ-
ences the methylation level. The allele A of the promoter
variant -219T/G (rs405509) increases the methylation in
some CpG sites, reducing gene expression and the three
main APOE alleles (APOE ¢2, APOE ¢3 and APOE &4) also
have different methylation levels with the presence of
more CpG sites in the APOE ¢4 allele?.

Chr19:45,360,000-45,460,000 (GRCh37/hg19)

C =) = =) > [=3
PVRL2 TOMM40  APOE APOC1 APOC1P1 APOC4- CLPTM1
APOC2
B
s U L ¥
Exon 1 Exon 2 Exon 3 Exon 4

Figure 1. APOE locus, gene and protein.

In the middle panel (gene) the light blue areas represent untranslated
regions 5’ and 3’, while the dark blue areas correspond to the coding
region of the exons. The protein (bottom panel) is divided in three
regions: N-terminal region (blue) containing the receptor-binding do-
main (red), the hinge region (between amino acids 168 and 205), and
the C-terminal region (green) with the lipid-binding domain (yellow).
The two polymorphisms, in positions 112 and 158 of the protein, that
distinguish the three more common APOE isoforms (APOE2, APOE3
and APOE4) are located in the N-terminal region. Adapted from®.

Expression
APOE production and secretion occurs in most human

Sinapse

tissues. Plasmatic APOE is mainly synthesised by hepato-
cytes (up to 75%). Moreover, other cells and tissues such
as macrophages, adipocytes, spleen, and kidney are also
important sources of APOE®V. In the brain, APOE is mainly
produced by astrocytes, but also by neurons and microglia
in stress situations!'?, and cerebrovascular pericytes!?.

Proximal and distal regulatory binding sites are involved
in the complex process of regulation of APOE transcription
that takes place in a cell-specific manner. Several transcrip-
tion factors bind to APOE promoter, such as AP2, LXRa/
RXRo and LXRB/RXRa™. In hepatic cells two enhancers
were identified, HCR.1 and HCR.2, that control the APOE/
APOCI/APOC4/APOC2 gene cluster expression®”; while in
macrophages and adipose tissue two multi-enhancer re-
gions have been identified: ME.1 and ME.219).

Protein

The translated APOE product is a 36.2 KDa protein
composed of 317 amino acids. This precursor protein has
asignal peptide of 18 amino acids on the N-terminal that is
removed cotranslationally. Subsequently, in the Golgi ap-
paratus, APOE suffers O-linked glycosylation and sialyla-
tion and finally the 34 KDa glycoprotein is secreted?.

In 2011, Chen and collaborators revealed, for the first
time, the full structure of APOE. Using nuclear magnetic
resonance, the authors reported an helix-bundle struc-
ture with three domains: an N-terminal domain (residues
1-167) containing antiparallel four-helix-bundle, a hinge
domain (residues 168-205) with two helices that regulates
the interaction between N- and C-terminals, and a C-ter-
minal domain (residues 206-299) composed by three heli-
ces (Figure 1). A salt-bridge between Lys95 and Glu255 and
an H-bond between Arg61 and Thr194 promote the inter-
action of both terminals"®.

Functions

APOE is a glycoprotein mainly involved in the transport of
lipids and cholesterol throughout the body. APOE is an im-
portant constituent of lipoproteins such as very low density
lipoproteins (VLDL) synthesised by the liver and chylomi-
crons generated in the intestine from dietary fat and choles-
terol™. The lipid ligation occurs through the lipid binding
domain located in the C-terminal (residues 244-272). Moreo-
ver, APOE also has a receptor binding region located in the N-
terminal (residues 136-150), allowing this protein to function
as a ligand in receptor-mediated endocytosis of lipoprotein
particles. APOE binds to cell surface receptors culminating
in the internalization of transported lipids by hepatic and
extrahepatic cells. Low density lipoprotein receptor (LDLR),
LDLR-related protein 1 (LRP1), VLDL receptor (VLDLR), and
APOE receptor 2 (APOER2) are the major APOE receptors.
The binding affinity to these receptors depends on APOE li-
pidation status and isoform. In addition, APOE can also bind
to cell surface heparan sulfate proteoglycan?. APOE secret-
ed by macrophages and present in high density lipoprotein
(HDL) particles participates in reverse transport of choles-
terol, redirecting excess cholesterol produced by peripheral
tissues to the liver for elimination®.
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In the brain, APOE has an important role in neuroplas-
ticity. It is the predominant apolipoprotein of HDL in the
central nervous system®". Lipidated APOE binds to LDL
receptor family members and is endocytosed. The released
cholesterol is used in synaptogenesis and maintenance of
synaptic connections, while APOE can be recycled back to
cell surface or be degraded®?. APOE also acts as a chaperone
protein required in amyloid § (Af) clearance®. According
to the classical view, when lipidated, APOE binds to Af and
the AB-APOE complex is internalized by LRP1 in the blood
brain barrier (BBB) and brain cells®. It also influences the
aggregation and deposition of AB®?. However, Verghese
and collaborators argue that the physical interaction be-
tween soluble A and APOE observed in previous studies
just occurred due to an overload of soluble A compared
to APOE lipoprotein. The authors concluded that in physi-
ological ratios soluble Af does not bind to lipidated APOE.
The alternative model proposes that soluble Ap and APOE
compete for the receptor LRP1, and consequently APOE
impairs soluble A clearance®”. Supporting this theory was
the observation of an increase in Af clearance in the pres-
ence of reduced APOE levels® and a direct clearance of A
through LRP1®. Despite these evidences, the direct bind-
ing of APOE to Af can not be completely ruled out, since
APOE is present in plaques®”. Furthermore, APOE was also
shown to be involved in the regulation of inflammation, tau
phosphorylation, actin polymerization and long-term po-
tentiation (LTP), as described later in this review.

Isoforms and genetic variants

Three major isoforms are described for APOE: APOE2,
APOE3 and APOE4. The three isoforms differ at positions
112 and 158 of the protein. APOE4 is the ancestral isoform
and has the amino acid arginine in positions 112 and 158
of the protein. The APOE3 isoform is derived from APOE4
and presents a cysteine in position 112 and an arginine in
residue 158 of the protein. APOE2 contains cysteines in
both positions”. At the gene level, these isoforms corre-
spond to three alleles: APOE €2, APOE €3 and APOE ¢4 that
are associated with two SNPs, rs429358 and rs7412, corre-
sponding to the previously described amino acid changes
at positions 112 and 158, respectively.

APOE &3 is the most frequent allele (77.9% in Cauca-
sians) followed by APOE ¢4 (13.7%) and APOE €2 (8.4%)
with slight differences between distinct ethnic groups®®.
In Portugal, the allele frequencies fit within the range of
values obtained for other European populations: 83.6%-

88.2% for APOE €3, 7.4%-10.0% for APOE ¢4 and 4.4%-6.4%
for APOE€2#-3V, A study performed with 126 healthy unre-
lated individuals born in the Azores also obtained similar
allele frequencies: 83.7%, 9.5% and 6.8% for alleles APOE
€3, APOE ¢4 and APOE ¢2, respectively®?. Eisenberg and
collaborators found a lower APOE ¢4 frequency in popu-
lations living in regions with moderate latitude and tem-
peratures compared to populations that live in extreme
environments. This difference may be related to higher
metabolic rates in the individuals living in extreme en-
vironments, which requires higher cholesterol levels. In
accordance, APOE ¢4 carriers were found to have higher
cholesterol levels®?.

The two polymorphisms confer different properties to
the three isoforms. A higher molecular stability was found
for APOE2, while APOE4 is the isoform with the lowest sta-
bility®?. Consequently APOE2 is the most abundant isoform
in plasma and CSF®>%. Also, due to the presence of two cyto-
sine nucleotides in the variants rs429358 and rs7412, APOE
¢4 has more CpG sites and was found to be hypermethyl-
ated comparatively to APOE ¢2'%. APOE4 has more affinity
to VLDL particles, but APOE2 and APOE3 preferentially as-
sociate with small HDL particles®”. Affinity to the receptors
is also influenced by the isoform: both APOE3 and APOE4
have similar affinity to the LDL receptor, but the affinity to
this receptor is less than 2% for APOE2¢¢39_ These variations
are associated with structural differences between the iso-
forms. In APOE2 the cysteine residue at position 158 alters
the conformation of the receptor binding region, between
residues 136 and 150, leading to a defective binding to the
LDL receptor. APOE4 has a closed conformation (a molten
globule state) due to the Arg112 residue. This arginine leads
to the formation of a salt bridge between Arg61 and Glu255
residues, culminating in a different C-terminal with an in-
creased affinity to lipids“*2.

There are other genetic variants located in the pro-
moter, exons and introns, but almost all of these are rare
(minor allele frequency (MAF) <1%). In fact, in the large
gnomAD database (http://gnomad.broadinstitute.org/)
containing variants from over 123,000 exomes and 15,000
genomes there are only 6 SNPs reported with a MAF > 1%:
the two SNPs associated with alleles €2, €3 and ¢4, and four
intronic variants (Table I).

Table 1. APOE variants with alternative allele frequency > 1% present in the gnomAD database. Positions are given according to GRCh37/hg19,
NM_000041.3 transcript and NP_000032.1 protein. *Protein positions are relative to the translated protein containing the signal peptide signal of 18
amino acids. Global AAF represents alternative allele frequencies for the global population and were obtained from the gnomAD database (http://
gnomad.broadinstitute.org/). Chr: Chromosome; AAF: alternative allele frequencies.

. . European
. . Transcript Protein Global
Chr | Position rsID Reference | Alternative Consequence | Consequence Type AAF Fin Iglfs%l;hA .
19 | 45409579 | 1769448 C T intron | 0.02034 0.03342
p-Argl158Cys .
19 45412079 1s7412 C T c.526C>T (p.Arg176Cys®) missense | 0.06538 0.07669
19 | 45410002 | rs769449 G A intron | 0.09179 0.1145
p.Cys112Arg .
19 | 45411941 | rs429358 T C c.388T>C (p.Cys130Arg¥) | Mmissense 0.14254 0.14893
19 | 45410444 | 15769450 G A intron | 0.39341 0.40434
19 | 45409167 | rs440446 C G intron | 0.62118 0.63565
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APOE and disease
APOE and Alzheimer’s disease

Alzheimer’s disease is the most common form of de-
mentia and is neuropathologically defined by the com-
bined presence of extracellular AB plaques and intracellu-
lar neurofibrillary tangles of phosphorylated tau protein®®
in the brain of patients. APOE ¢4 is the main genetic risk
factor for AD, being associated with a semi-dominant
inheritance of late onset AD (LOAD)“*, The impact of
APOE ¢4 in AD was reported for the first time in 1993® and
since then APOE has been a constant hit in case-control
association studies and, more recently, in genome wide
association studies (GWAS) when studying AD samples
from different populations“9. In the Portuguese popula-
tion, Fernandes and collaborators® as well as Rocha and
collaborators®" also demonstrated that APOE &4 is more
frequent in AD patients when compared to controls. The
latter obtained an odds ratio of 5.93 for the association of
APOE ¢4 with the risk of developing AD®V.

The risk for LOAD is dose related: it is 2-3-fold higher in in-
dividuals carrying one APOE«4 allele and increases to 12-fold
if carrying two copies of APOE £4%%2. APOE ¢4 also reduces
the age of onset in a dose dependent manner®®. Contrary to
APOE ¢4, the APOE ¢2 allele has been shown to be associated
with a reduced risk and increased age at onset of AD85459,

The exact mechanism through which APOE &4 influ-
ences AD pathogenesis is still not fully known. APOE and
Ap were found co-localised in senile plaques, in amyloid
deposits located in vessel walls and in neurofibrillary
tangles of AD patients®®. APOE ¢4 carriers have a higher
amyloid load in their brains than non-carriers®”. Several
studies have associated APOE with A metabolism, aggre-
gation and deposition. Recently, Huang and collaborators
showed that APOE binding to APOE receptors activates the
DLK-MKK7-ERK1/2 cascade, followed by cFos phospho-
rylation and stimulation of transcription factor AP-1, cul-
minating in APP transcription and Ap production (Figure

APOER2 VLDLR

NMDAR LRP1

f
/‘"V
> \ L
m - @ (=

Reduced tau Actin
phosphorylation polymerization

AID and BDNF

Anti-i mﬂammatory transcription  APP transcription

Neuroprotection AR production

Figure 2. Signaling pathways affected by APOE4.

APOE binds to different receptors leading to the activation of several
pathways and receptor endocytosis. The presence of APOE4 leads

to lower levels of APOE receptors and NMDAR in the membrane.
This results in more inflammation, tau hyperphosphorylation, actin
depolymerization, increased LTP and reduced levels of neuroprotec-
tive molecules. In addition, APOE4 stimulates the production of APP,
leading to higher levels of Ap in the brain. All these factors contribute
for the development of AD.
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2). Activation of this pathway was stronger for APOE4 than
for APOE3 or APOE2®9. It has also been shown that lipi-
dated APOE binds to soluble Ap in an isoform-dependent
manner (APOE2 > APOE3 >> APOE4)®Y. It also promotes
Ap clearance by different mechanisms, such as uptake
and degradation by astrocyte, microglia and neurons®,
clearance through the BBB®? and extracellular proteolytic
degradation®, in the same isoform-dependent manner,
which leads to a reduced clearance in the presence of the
APOE4 isoform®. APOE is known to promote A fibrilliza-
tion, aggregation and deposition in an opposite isoform-
dependent manner (APOE4 >> APOE3 > APOE2) to that
mentioned for Af clearance®-6%.

APOE4 also contributes to AD pathogenesis indepen-
dently of AB. It has been shown to: increase tau phospho-
rylation and neurofibrillary tangle formation®*?; disrupt
mitochondrial function due to lower levels and activity
of mitochondrial respiratory enzymes®”; reduce cerebral
glucose metabolism®”; be associated with a less efficient
transport of lipids and cholesterol required for membrane
repair and synaptic plasticity”; increase the levels of iron
in the brain”; reduce the anti-inflammatory properties of
APOE™ and compromise vascular integrity and function,
related with accelerated pericyte loss™.

These receptors interact with PSD95 and NMDAR
leading to Ca* influx increasing LTP@". The Ca*" in-
flux also leads to ERK1/2 phosphorylation that activates
CREB. CREB promotes transcription of AID and BDNF,
which provide broad-spectrum neuroprotective ef-
fects". In addition, APOER2 and VLDLR are two reelin
and APOE receptors also involved in tau phosphoryla-
tion and actin polymerization regulation. Reelin inhibits
tau hyperphosphorylation through the DAB1-PI3K-AKT
pathway that inactivates GSK3p, required for tau phos-
phorylation and LTP increase. PI3K activated by reelin
also activates LIMK1 that inhibits cofilin, reducing co-
filin actin-depolymerizing activity, which leads to actin
polymerization and dendritic spine growth increase™-%.
However, Ap oligomers have the opposite effect of reelin
activation leading to GSK3p activation and LIMK1 block-
age®82. As a consequence of APOER2 and VLDLR reten-
tion due to APOE4, the reelin pathway is blunted and
loses its capacity to inhibit tau phosphorylation, to pro-
mote LTP and actin polymerization and dendritic spine
growth. These receptors also regulate JNK activation®,
through JIP1/2®. JIP1/2 inhibits JNK signalling, a protein
that contributes to inflammation®. In the presence of
APOE4 this pathway is impaired leading to a lower APOE-
mediated anti-inflammatory effect™.

More recently, it was also shown that APOE contrib-
utes to the changes in microglia phenotypes observed in
neurodegenerative diseases. APOE present in lipoproteins
or bound to apoptotic neurons binds to TREM2 leading
to their phagocytosis. After this, APOE mediates a switch
from a homeostatic to a neurodegenerative microglia phe-
notype®®. No APOE isoform-dependent differences in
binding affinity between TREM2 and APOE were found®#%
and further studies will be required to understand the
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impact of the different APOE isoforms in the changes of
microglia phenotypes. However, TREM2 expression was
found to be reduced in the presence of APOE4 compara-
tively to APOE3®?.

In addition to the role of APOE2, APOE3 and APOE4 iso-
forms in AD, the effect of other variants in the gene has also
been studied. Three promoter polymorphisms, -491A/T
(rs449647), -427T/C (rs769446), and -219T/G (rs405509),
have been extensively studied but the results regarding
an association with AD risk have not been consistent. In
1998, Lambert and collaborators, after studying 49 LOAD
patients and 45 controls, reported an increased risk of oc-
currence of AD associated with the T allele of the -219T/G
polymorphism, a decreased risk associated with the T al-
lele of the -491A/T polymorphism and no association with
AD for the -427T/C polymorphism®". Limon-Sztencel and
collaborators also found a protective effect of the G allele
of -219T/G polymorphism®. However, in a more recent
meta-analysis carried out by Xiao and collaborators the C
allele of -427T/C was associated with an increased risk of
AD, while the other two polymorphisms did not show as-
sociation with the disease®?. The intronic polymorphism
+113G/C (rs440446) was found in linkage with the APOE ¢4
allele®, and further studies did not find an independent
association with AD®*%). The intronic rs769449 was found
to be associated with reduced levels of AB,, and increased
levels of tau and ptau, ,, levels in CSF®>%).

In 2014, Medway and collaborators reported the impact
of p.Leu28Pro, p.Arg145Cys and p.Val236Glu in LOAD risk.
The authors concluded that p.Leu28Pro was in complete
LD with APOE €4, not representing an independent asso-
ciation with LOAD risk; the p.Arg145Cys was too rare to be
analysed, but p.Val236Glu was associated with a decreased
risk of LOAD (OR = 0.10) independently of APOE 2, APOE
€3 and APOE ¢4 haplotypes®”.

APOE and other neurological diseases

The association between APOE and Dementia with
Lewy bodies (DLB) has been repeatedly demonstrated.
In fact, APOE is the strongest genetic risk factor for DLB.
APOE ¢4 is associated with increased risk for DLB with an
APOE ¢4 allele frequency established within 24% and 32%
in DLB patients in comparison to 7%-15% in controls®¢-102.,
Recent studies revealed that the APOE4 isoform confers a
shorter disease duration and earlier age of death®!0310%,
Similarly to AD, the APOE ¢2 allele reduces the risk for the
development of DLB and delays the onset of disease.

In a recent study with patients with Parkinson’s disease
(PD), Mengel and collaborators did not find APOE ¢4 affect-
ing cognitive performance®, contradicting previous results
where this allele was associated with worse cognitive perfor-
mance"?"!%, In 2004, a meta-analysis showed a positive asso-
ciation between APOE ¢2 and sporadic PD"%, which was not
replicated in recent genome-wide association studies.

The role of APOE in frontotemporal dementia (FTD) re-
mains unclear too. Like for AD, APOE2 has been suggested
to have a protective effect while APOE4 has been associ-
ated with an increase in risk®'*''2. However, other studies
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presented APOE2 as a risk factor for FTD"3. Authors ar-
gued that the presence of an APOE association with clini-
cal FTD cases is most likely due to the inclusion of cases
misdiagnosed as FTD that are in fact AD cases"'¥. Small
studies found APOE4 carriers to show a more severe brain
atrophy in specific regions!'.

Cerebrovascular disorders are influenced by APOE iso-
forms as APOE4 is known to disrupt the BBB by reducing
the blood flow, increasing its leakiness and incorporating
neurotoxic proteins™!9. APOE polymorphisms are signif-
icantly associated with susceptibility to vascular demen-
tia®?. For ischemic stroke, APOEA4 is a risk factor as well,
especially in Asian populations, but APOE2 does not seem
to be protective'®12 In an association study of hemor-
rhagic stroke cases, strong independent hits were found
for both APOE2 and APOE4!2V.

The role of APOE in schizophrenia is not completely
clear. In 1995, Harrington and collaborators found an in-
creased frequency of the APOE ¢4 allele in schizophrenic
patients, considering this allele as a risk factor for the dis-
ease!'?”. Another study demonstrated that female patients
carriers of APOE ¢4 alleles presented an earlier age of onset
and a higher risk of suffering from the negative syndrome
subtype of disease when compared to schizophrenic
women non-carriers of APOE €412, However, subsequent
studies did not replicate this association'?*'?". The APOE
e2 allele and genotype £2/¢3 were less frequent in patients
with this disease, suggesting that the ¢2 allele might have
a protective effect!?®, but other studies showed contradic-
tory results. A recent study by Al-Asmary and collaborators
found higher frequencies of APOE ¢2 allele and genotypes
€2/€¢3 and €2/¢4 in patients when compared to controls.
Interestingly, the authors also found that the frequency
of the ¢4 allele was significantly higher in patients with
positive symptoms. In this study lower frequencies were
also obtained for APOE &3 allele and £3/¢3 genotype!??,
which was found by others too". A study performed in
60 Mexican families found an increase of female carriers
with APOE €3, whereas the APOE promoter variant -219G
was preferentially transmitted in males®V. These conflict-
ing results may be associated with the number of samples,
ethnicity of the studied cohorts or environmental factors.
Increased APOE levels were also found in cerebral regions
implicated in schizophrenia®313%.

The impact of APOE genotypes has also been studied
in bipolar disorder. Early onset bipolar patients presented
a higher APOE ¢4 allele frequency compared to late onset
patients or controls"*¥ and this allele was also associated
with worse performance in executive tasks performed by
young non-treated patients"3®. Similarly to what was de-
scribed for schizophrenia conflicting results have also
been seen for bipolar disease, with other authors not
finding differences in APOE allele frequencies between
bipolar disorder cases and controls®*¢37. In this disease a
decreased plasmatic expression of APOE was reported*®
and APOE expression in the brain was also found to be re-
gion specific®®.

The APOE¢2 allele was reported to have a protective ef-
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fect in major depressive disorder in Taiwanese patients®*?.
A meta-analysis performed in 2008 confirmed the same
result in Caucasians'?. However, no association between
APOE and major depressive disorder was found in 17,507
British adults"%? and in Russian patients!*¥. Again, some
studies have shown an association between late-life de-
pression and APOE ¢4 allele"*?, while others did not show
a significant association between APOE genotype and this
disease*.

Several studies have also been carried out to under-
stand the impact of APOE in multiple sclerosis (MS)®49,
but the conclusions remain controversial. Some studies
have reported APOE &4 as a risk factor for MS or associ-
ated with progression of cognitive deficits"‘"!*¥. However,
absence of association was also found®**!%%. Studies in the
Portuguese population did not identify any correlation be-
tween APOE genotype and MS®5:152),

APOE and other diseases

The impact of APOE in non-neurological conditions
has also been recognised decades ago. Due to APOE2 re-
duced capacity to bind to LDL receptors, the presence of
two APOE &2 alleles is associated with the recessive form
of type III hyperlipoproteinemia. However, this allele does
not have a complete penetrance: its presence is necessary
but not always sufficient to induce the disease. Further-
more, several rare APOE mutations have been described
as causative of a dominant form of type III hyperlipo-
proteinemia and the majority of these mutations involve
substitutions of arginine or lysine residues located in the
receptor-binding region">**¥. Other APOE mutations are
causative of lipoprotein glomerulopathy, a dominant dis-
order with incomplete penetrance involving the kidney.
In this disease, the most common APOE mutations are lo-
cated in the LDL-receptor binding domain"*1%%. APOE ¢4
has been associated with increased LDL cholesterol levels
and consequent increased cardiovascular risk, including
in Portuguese individuals®".

APOE genotypes have also been associated with vi-
ral infections. Carriers of the APOE ¢4 allele were shown
to develop more recurrent cold sores caused by HSV-1150)
and higher rate of oral herpetic lesions"*”. The offspring of
APOE4 mice female progenitors were found to have higher
HSV-1 levels in the brain comparatively to those of APOE3
female progenitors®®. APOE e4/e4 genotype was also
found to be associated with an accelerated HIV infection
and progression to death when compared with the APOE
€3/¢3 genotype™. Other studies did not confirm the asso-
ciation between APOE genotype and time of death caused
by HIV1%, APOE is also known to be necessary for HCV as-
sembly and releaseV. In this case, and contrary to HSV-1
and HIV, studies suggest that APOE &4 allele has a protec-
tive role in HCV infection162163),

Clinical implications of APOE genotype in AD

The genetic risk prediction of complex LOAD is not
straightforward. Although APOE ¢4 is the main LOAD ge-
netic risk factor, it is neither necessary nor sufficient to

Sinapse

cause LOAD and its testing is largely not recommended
in a clinical setting due to the absence of current effective
therapies or preventive options. Additionally, different fac-
tors such as sex, ethnic group, environmental exposure
and genetic modifier variants may influence APOE &4 risk
and complicate the interpretation of results®®!6Y. More
recently it has been shown that the combination of non-
APOE alleles improves LOAD risk prediction over APOE
alone. These different genetic variants can be combined
into a polygenic risk score to improve predictive ability.
The results also improve when considering other charac-
teristics such as family history of disease, age at onset and
biomarkers. However, so far, this has not yet achieved the
values of sensitivity and specificity required for clinical
use(1657167J.

Clinical trials have been conducted to reduce Ap pro-
duction or aggregation, or to facilitate Ap clearance. The
genetic study of individuals included in these trials may
contribute to better results. In the TOMORROW trial the
risk prediction for LOAD includes APOE and TOMM40
genotypes'®®. Furthermore, a clinical trial using an anti-
Ap antibody did not reveal a significant efficacy, but poten-
tial differences were found between APOE ¢4-negative and
APOE e4-positive individuals, suggesting that individuals
without the APOE ¢4 allele had a better response to the
antibody and, consequently, that this drug could be more
useful for these patients'®. Together these data indicate
that genetic information of cohorts included in clinical tri-
als should be taken into account and suggest the utility of
genetic stratification.

Therapeutic options based on APOE have also been ex-
plored. Some examples are the modulation of the structure
of APOE4 in order to make it similar to that of APOE3; regu-
lation of APOE levels; inhibition of APOE aggregation and
proteolysis; use of APOE-mimetic peptides; gene therapy
directed towards APOE; blockage of the APOE/Ap interac-
tion; and modulation of the APOE lipidation state9%.

Conclusions

Two common polymorphisms in APOE produce three
isoforms with structural differences. As a consequence the
three isoforms have different functions in lipid transport,
in brain homeostasis and neuronal plasticity. It is clear
that the ¢4 allele of APOE is the major genetic risk factor
for AD and DLB. However, the exact mechanisms involved
in the pathogenesis of these diseases are not known yet,
but seem to include Ap-dependent and -independent
pathways. Other neurological conditions have also been
associated, in some studies, with APOE genotype. Howev-
er, in these cases, the results have been inconsistent over
the years and the role of APOE in these conditions remains
largely inconclusive. The APOE &2 allele and rare variants
are associated with lipidic disorders, sometimes, with car-
diovascular consequences.

With the increase in the number of sequencing stud-
ies being performed, novel variants are being identified in
known and new diseases. This will allow for a better under-
standing of the role of APOE in disease as well as the impact
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of the different variants in risk prediction and penetrance.

In AD, the genetic study of APOE already allows for the
identification of individuals with high risk for the develop-
ment of the disease and can, in the future, permit early-life
interventions. Given the important genetic role of APOE
in this disease, it should not only be considered in clini-
cal trials, but should also be the focus of new therapeutical
strategies. B
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15 de novembro de 2017 - 42 feira

08:30 Abertura do Secretariado
SALA A SALA B SALA C/ SALA ALFAMA
09:00-13:00 6° SIMPOSIO DE ENFERMAGEM CURSO DE INTRODUGCAO A CURSO
10:00-13:00(C) EM NEUROLOGIA NEUROSSONOLOGIA NEURO-OFTALMOLOGIA
13:00-14:30 Almoco
14:30-17:00(A) 6° SIMPéSIO DE ENFERMAGEM CURSO DE |NTR°DUCA° A CURSO
14:3018:00(B) EMINECROTOGIA NEUROSSONOLOGIA NEURO-OFTALMOLOGIA
14:00-20:00(C)
20:00 Afixagdo de Cartazes
16 de novembro de 2017 - 52 feira
07:30 Abertura do Secretariado
PO 1- Doencas Neuromusculares
08:00-08:30 PO2 - Neurologia do Comportamento, Cognicdo e Deméncias
PO3 - Doencas Genéticas, Metabdlicas e Outras
. Cco1 CO2 - Neurologia do Comportamento, CO3 - Doencas Genéticas,
08:30-10:00 sz P o
Doencas Neuromusculares Cognicao e Deméncias Metabélicas e Outras
10:00-10:30 Café
LCEElRAREoD Grupo de Neurologia do Comportamento Neurotoxicologia

CONFERENCIA

12:00-13:00 OCT e Esclerose Muiltipla - Eric Eggenberger
13:00-14:30 Almoco
14:30-16:00

Investigacdo Clinica durante o Internato
SESSAO INAUGURAL

16:00-17:00 Alteracdes Climaticas: da génese aos impactos - Jodo Carlos Andrade Santos
17:00-17:30 Café
e iZ800 'O Novo Jogo do Luso”
2 1930 MS NEWS
S 17 de novembro de 2017 - 62 feira
> 07:30 Abertura do Secretariado
§ PO4- Doencas Vasculares Celebrais
2 08:00-08:30 POS5 - Doencas Desmielinizantes
T PO6 - Neuro-Oncologia e Neuropatologia
w
e 08:30-10:00 co4 Cco5 CO6 - Cefaleias, Neuro-Oncologia e
] ’ : Doencas Vasculares Cerebrais Doencas Desmielinizantes Neuropatologia
g 10:00-10:30 Café
© . o
2 OBl Esclerose Multipla Sociedade Portug de Neuropatologia
2
S 15:00-13-
o |EUOERID MS innovation: Beyond the obvious
& 13:00-14:30 Almoco
Nl
[ AN AL,
§ |REEIOAIHEY Acidente Vascular Cerebral Cefaleias
© . 17
£ 16:00-17:00 A Esclerose Multipla na atualidade: 400 metros barreiras ou corrida com estafetas?
& 17:0017:30 Café
a
o L 0 que aprendemos apés quase dois anos de utilizacdo de Safinamida na pratica clinica espanhola?
£ 18:3049:30 CONFERENCIA
=4 : : Health and Climate Change: 25 years of inaction, to a global transition for public health - Nick Watts
§ 19:30-20:00 Assembleia geral da SPN
o

21:.00

icagdes

MAVENCLAD: Momento de Mudanga na Abordagem a Esclerose Multipla

18 de novembro de 2017 - sabado

c

E 07:30 Abertura do Secretariado

8 PO7- Ataxias e Doengas do Movimento
2 08:00-08:30 PO8 - Epilepsia e Patologia do Sono
el PO9 - Cefaleias e Doencas Infeciosas
3 08-30-10- co7 cos

3 Qoo Ataxias e Doencas do Movimento Epilepsia e Patologia do Sono

& 10:00-10:30 Café

(&) r

- 102010+ SESSAO SPN

g Jozonlzie Casos Clinicos

]

8 19:00-13-

% LEHVIeRE ALY Estudo Euro-Esli: Highlights 32° Congresso Internacional de Epilepsia
g 13:00-14:30 Almoco

AT

u . AL

5)"3 (220D Doencas do Movimento Epilepsia

cl> 16:00-16:30 Entrega de Prémios e Encerramento
o

Novembro de 2017 | N.°2 2| Volume 17 Sinapse 39



40

Curso Avancado
de Cefaleias

Modulo 2 - Cefaleias trigémino-autonémicas,
nevralgias cranianas e algias faciais

Centro Hospitalar do Porto, 15 e 16 de dezembro

Programa

Sexta-feira, dia 15 de dezembro

14h00- 14h30 Introducao NEVRALGIAS CRANIANAS E ALGIAS FACIAIS

José Barros Moderadores: Manuel Correia e Manuela Palmeira

08h30-09h00 Clinica da Nevralgia do trigémio (NT)
Isabel Luzeiro

Moderadores: José Pereira Monteiro e Carlos Fontes Ribeiro 09h05-09h25 Anatomofisiologia e etiopatogenia da NT

Filipe Palavra

CEFALEIAS TRIGEMINO-AUTONOMICAS (CTA)

14h35-15h05 Perfis temporais e cronobiologia
Ragquel Gil Gouveia 09h30-09h50 Neuroimagem da NT

Goreti Sa

09h55-10h20 Tratamento médico da NT
Livia Diogo Sousa

10h25-10h50 Tratamento cirargico da NT
Alfredo Calheiros

10h55-11h20 Intervalo
11h50-12h10 Nevralgias do glossofaringeo, intermediario

15h10-15h40 Cefaleias em salva
Isabel Pavao Martins
15h45-16h10 Cefaleia hemicrania paroxistica, SUNCT
e SUNA
José Pereira Monteiro
16h15-16h35 Formas cronicas de CTA
Paula Salgado

e occipital
16h40-17h10 Intervalo Antoénio Campos
17h15-17h30 Discusséao 12h15-12h35 Neuropatias trigeminais dolorosas e
17h35-17h55 Fisiopatogenia de CTA sindromes dolorosas para-orbitarias
Carlos Andrade

Liliana Pereira

18h00-18h20 Epidemiologia e genética de CTA e BuiUbIsoussso

Carolina Lemos 13h15-14h30 Almogo
18h25-18h55 Tratamento médico de CTA

Carlos Fontes Ribeiro Moderadores: Antonio Jorge e Jorge Machado
19h00-19h20 Cirurgia e neuroestimulagdo em CTA 14h45-15h05 Arterite temporal

Miguel Rodrigues Paulo Coelho
19h25-19h40 Discussao 15h10-15h30 Diagnéstico diferencial da CTA,

das nevralgias cranianas e algias faciais
Elsa Parreira

15h35-15h55 CTA, nevralgias cranianas e algias faciais
em criancas e adolescentes
Inés Carrilho

16h00-16h20 Discussao

16h30-17h00 Avaliagao
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Curso Avancado
de Cefaleias

Médulo 2 - Cefaleias tri

2

lgia e algias faciai

Centro Hospitalar do Porto, 15 e 16 de dezembro

E MODERADORES

Dr. Alfredo Calheiros
Assistente Graduado de Neurocirurgia e Diretor do Servigo de
Neurocirurgia do Centro Hospitalar do Porto

Dr. Anténio Campos
Interna de formag&o especifica de Neurologia do Centro Hospitalar
Vila Nova de Gaia/ Espinho.

Dr. Antonio Jorge
Assistente Graduado Sénior de Neurologia e Diretor do Servigo de
Neurologia do Centro Hospitalar Vila Nova de Gaia/ Espinho

Dr. Carlos Andrade
Assistente de Neurologia e Responsavel pela Consulta de
Cefaleias do Centro Hospitalar do Porto

Prof. Doutor Carlos Fontes Ribeiro

Professor de Farmacologia da Faculdade de Medicina da
Universidade de Coimbra; Investigador do Instituto de Imagem
Biomédica e Ciéncias da Vida da Universidade de Coimbra

Prof. Doutora Carolina Lemos

Investigadora de Genética do Instituto de Biologia Molecular e
Celular do i3S da Universidade do Porto; Professora convidada do
Instituto de Ciéncias Biomédicas Abel Salazar da Universidade do
Porto

Dr.? Elsa Parreira
Assistente Graduada de Neurologia e Responsavel pela Consulta
de Cefaleias, Hospital Fernando da Fonseca, Amadora

Dr. Filipe Palavra

Assistente de Neurologia do Hospital Pediatrico do Centro
Hospitalar e Universitario de Coimbra; Assistente Convidado da
Faculdade de Medicina da Universidade de Coimbra

Dr.? Goreti Sa
Assistente Graduada de Neurorradiologia do Centro Hospitalar do
Porto

Dr.? Inés Carrilho
Assistente Graduada de Neuropediatria do Centro Materno-Infantil
do Norte Dr. Albino Aroso do Centro Hospitalar do Porto

Dr.° Isabel Luzeiro
Assistente Graduada de Neurologia e Responsavel pela Consulta
de Cefaleias do Centro Hospitalar e Universitario de Coimbra

Prof. Doutora Isabel Pavao Martins

Professora da Faculdade de Medicina da Universidade de Lisboa;
Responsavel pela Consulta de Cefaleias do Centro Hospitalar de
Lisboa-Norte; Investigadora do Instituto de Medicina Molecular da
Universidade de Lisboa

Inscrigcoes

Dr. Jorge Machado
Neurologista, Aimada

Prof. Doutor José Barros

Assistente Graduado Sénior de Neurologia, Diretor do Departa-
mento de Neurociéncias e Diretor Clinico do Centro Hospitalar do
Porto; Professor convidado do Instituto de Ciéncias Biomédicas
Abel Salazar da Universidade do Porto

Prof Doutor José Pereira Monteiro

Consultor de Neurologia e coordenador da Unidade de Cefaleias e

Algias Faciais do Hospital da CUF, Porto; Investigador honorario do
Instituto de Biologia Molecular e Celular, i3S, Universidade do Porto

Dr.? Liliana Pereira
Assistente de Neurologia do Hospital Garcia de Orta, Aimada

Dr.? Livia Diogo Sousa

Assistente Graduada Sénior de Neurologia do Centro Hospitalar e
Universitario de Coimbra; Assistente Convidada da Faculdade de
Medicina da Universidade de Coimbra

Prof. Doutor Manuel Correia

Assistente Graduado Sénior de Neurologia, Diretor do Servigo de

Neurologia do Centro Hospitalar do Porto; Professor convidado do
Instituto de Ciéncias Biomédicas Abel Salazar da Universidade do
Porto

Dr.? Manuela Palmeira
Neurologista, Covilha

Dr. Miguel Rodrigues
Assistente Graduado de Neurologia e Diretor de Servigo de
Neurologia do Hospital Garcia de Orta, Aimada

Dr.? Paula Salgado
Interna de formagéo especifica de Neurologia do Centro Hospitalar
do Porto

Dr. Paulo Coelho
Assistente de Neurologia da Unidade Local de Saude de
Matosinhos

Prof. Doutora Raquel Gil-Gouveia
Assistente Graduada de Neurologia e Responsavel pela Unidade
de Neurologia do Hospital da Luz, Lisboa

Exclusivamente para médicos, admitidos por ordem de efetivagéo da inscrigao.
A pré-inscrigao faz-se enviando os seguintes dados para enxaqueca.sec@gmail.com:

nome completo, especialidade, grau, hospital ou ACeS, telemovel

As instrucdes para inscricdo definitiva serdo enviadas por correio eletrénico aos pré-inscritos.

Informacgdes e atualizagdes: www.cefaleias-spc.com/
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Pré-congresso

08:30 Abertura do Secretariado

09:00

09:30

11:30

12:00

13:00

Almoco
14:30

14:30

15:30

16:30

SELl) 60 SIMPOSIO DE ENFERMAGEM EM NEUROLOGIA

SESSAO DE ABERTURA
SPN, Prof. Dr. Manuel Correia | CA CHLN, EPE, Enf. Catarina Batuca |
CO do Simpésio, Enf. Célia Rato

MESA | - DOENTE NEUROLOGICO NA COMUNIDADE
Moderador: Enf. Supervisora, Ana Paula Fernandes (CHLN)

Planear a Alta: o encontro de vdrias maos

Enf. Elisabete Chibante (CHLN)

Um Caminho de Oportunidade

Enf. Vera Castanheira (Clinica Sdo Jodo de Avila)

Permanecer em Casa

Enf. Maria José Cabrita (ECCI Consigo-ACES Lisboa Ocidental/Oeiras)
Barreiras Arquitecténicas

Arg. Rui Teixeira (Porto)

Paradigma do Doente crénico (neurolégico)

Dr. Pedro Pereira (Viana do Castelo)

SALA A

Coffee-Break

MESA Il - COMUNICAQGES LIVRES E POSTERS
Moderador: Prof. Luis Sousa (Universidade Atlantica)

IZELN 60 SIMPOSIO DE ENFERMAGEM EM NEUROLOGIA

MESA IIl - A PESSOA COM ALTERACOES DA COGNICAO
Moderador: Enf. Chefe Delfim Oliveira (CHSJ - Porto)

Viver com a Deméncia: um projecto de intervencdo na comunidade para
pessoas com deméncia
Enf. Rita Costa (UCC - Senhora da Hora)
(Es)Tar com a Deméncia: programa de capacitacao para cuidadores
familiares de pessoas com deméncia a residir no domicilio
Enf. Lia Sousa (CHSJ - Porto)

N SALA A
MESA IV - A PESSOA COM DEPENDENCIA NO AUTOCUIDADO
Moderador: Enf. Chefe Conceicao Figueiras (CHSJ - Porto)

Cuidar da pessoa para além das fronteiras do hospital - 2 casos de
sucesso

Enf. Patricia Aratjo (CHSJ - Porto)

InCare - programa de intervencao para cuidadores informais de pessoas
idosas ap6s um AVC

Enf. Odete Araujo (ESEUM - Braga)

ENTREGA DE PREMIOS | SESSAO DE ENCERRAMENTO
Comissdo Cientifica | Comissdo Organizadora
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CURSO DE INTRODU(}AO A NEUROSSONOLOGIA
Organizacdo: Sociedade Portuguesa de Neurossonologia | Sociedade Portuguesa de Neurologia

A. NEUROSSONOLOGIA NAS DECISOES TERAPEUTICAS |

09:00 Principios fisicos e técnicos gerais

09:20 Eco-Doppler na patologia ateromatosa extracraniana

09:40 Eco-Doppler na patologia extracraniana nao-ateromatosa

10:00 Doppler transcraniano na oclusdo/estenose intracraniana

10:20 DTC na hemorragia subaracnoideia e outras sindromes de vasoconstricdo
cerebral

ALA B
10:40 Discussao >
11:00 Intervalo
B. NEUROSSONOLOGIA NAS DECISOES TERAPEUTICAS II
11:30 DTC em UCI: hipertensao intracraniana e morte cerebral
11:50 Monitorizacao: pesquisa de FOP, detecao de émbolos
12:10 Ecografia dos ganglios da base
12.30 Neurossonologia nas decisdes do doente com AVC
12:50 Discussao
13:00
Almocgo
14:30
CURSO DE INTRODUGCAO A NEUROSSONOLOGIA
B. PRATICA NEUROSSONOLOGICA HANDS-ON
(grupos com rotacao nas 4 técnicas)
1. Eco-Doppler cervical
2. Eco-Doppler transcraniano
3. Eco-Doppler: integracdo cervical e transcraniana
4. Doppler transcraniano manual e monitorizacdao com estudo de
vasorreatividade SALA B

16:30 Intervalo
17:00 Avaliacao escrita
D. CONFERENCIA

17: 30 Estudo ultrassonografico venoso na patologia cerebrovascular:
principios e aplicagdes

44  Sinapse Novembro de 2017 | N.°2 | Volume 17



CURSO NEURO-OFTALMOLOGIA

10:00 Introducdo e Boas-vindas | Jodo Lemos, Manuel Correia

10:10 Neuropatias opticas inflamatédrias | Eric Eggenberger

10:35 Neuropatias 6pticas isquémicas | Pedro Fonseca

11:00 Hipertensdo intracraniana idiopatica | Eric Eggenberger SALA
ALFAMA

11:25 Intervalo

11:40 “Imitadores"” de neuropatias épticas adquiridas | Pedro Fonseca
12:05 Distlrbios dos campos visuais | Jodo Lemos
12:30 Disturbios pupilares | Wayne Cornblath

13:00
14:00

Almoco
CURSO NEURO-OFTALMOLOGIA

14:00 Miastenia ocular | Wayne Cornblath

14:25 Parésias oculares motoras | Eric Eggenberger

14:50 Disturbios supranucleares e internucleares dos movimentos oculares |
Jodo Lemos

15:15 Casos clinicos | Eric Eggenberger, Wayne Cornblath

16:15 Intervalo

16:30 Hands-on
Estacdo 1. Acuidade visual, Visdo cromatica, Visdo estereoscépica,
Campos visuais
Miguel Raimundo
Estacao 2. Motilidade ocular, Avaliacao do estrabismo

Eric Eggenberger SALA
Estacdo 3. Registo de movimentos oculares, Avaliagdo vestibular ALFAMA
Jodo Lemos

Estacao 4. Avaliacdo das pupilas, Fundoscopia directa
Wayne Cornblath

Estacdo 5. Lampada de fenda, Exame externo

Pedro Fonseca

Estacdo 6. Perimetria computorizada, OCT, Retinografia
Dora Teixeira

(Intervalo 18:00-18:15)

19:45 Consideracoes finais | Jodo Lemos

19:55 Fim do curso

Patrocinios: Biogen, Sanofi-Genzyme, Merck, Teva, Novartis
vlololo)] Equipamento gentilmente cedido por: Medizin, Mundinter, Taper, Zeiss

20:00 Afixacao de Cartazes
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Congresso

08:00-08:30

Sinapse

07:30

PO1.

PO2.

PO3.

PO4.

PO5.

PO6.

PO7.

PO8.

PO9.

PO11.

PO12.

PO13.

PO14.

Abertura do Secretariado
Posters 1 JUNTO AOS POSTERS

Tema: Doencas Neuromusculares
Moderadores: Luis Santos | Marcio Cardoso | Simdo Cruz

Idiopathic ocular neuromyotonia as a potential mimicker of ocular myasthenia

Ana Inés Martins, Ana Bras, Anabela Matos, Joao Lemos

Neurology Department, Coimbra University and Hospital Centre, Coimbra, Portugal

Oftalmoplegia externa progressiva associada a uma variante no gene da paraplegina (SPG7)

Sara Duarte!, Manuel Melo Pires?, Ricardo Taipa?, Isabel Alonso®*, Ernestina Santos!

1-Servico de Neurologia, 2-Unidade de Neuropatologia, Hospital de Santo Anténio — Centro Hospitalar
do Porto; 3-UnIGENe e CGPP Instituto de Biologia Molecular e Celular (IBMC) — Universidade do Porto;
4-Instituto de Investigacao e Inova¢do em Satide (i3S) — Universidade do Porto

Sindrome anticorpo anti-GQ1b: apresentacdo aguda de oftalmoparésia flutuante, ataxia da marcha e
disautonomia sem arreflexia

Linda Azevedo Kauppila!, Ana Catarina Franco!, Diana Aguiar de Sousa*?, Filipa Falcao!, Luisa Albu-
querque?®

1-Servico de Neurologia, Departamento de Neurociéncias e Satide Mental, Hospital Santa Maria, Centro
Hospitalar Lisboa Norte, Lisboa; 2-Instituto de Medicina Molecular de Lisboa, Lisboa; 3-Faculdade de
Medicina da Universidade de Lisboa, Lisboa

Manifestacoes clinicas e electrofisiolégicas associadas a hipercaliémia secundéria

Joana Jesus-Ribeiro, Inés Correia, Joana Ribeiro, Luciano Almendra, Luis Negrao, Anténio Freire Gongal-
ves

Servico de Neurologia, Centro Hospitalar e Universitdrio de Coimbra, Coimbra

Mononeuropatia do nervo peronial: caso clinico de etiologia compressiva por quisto gangliénico in-
traneural

Ana André, Ana Félix, Helena Machado, Miguel Milheiro, Joao Raposo, Motasem Shamasna

Servico de Neurologia do Centro Hospitalar Universitario do Algarve

Paresia de cordas vocias: uma apresentacao rara de miastenia gravis - caso clinico e revisdo da litera-
tura

Vera Montes, Catia Carmona, Rui Guerreiro, Fernando Pita

Hospital de Cascais Dr. José de Almeida

Neuropatia hereditdria com suscetibilidade as paralisias de pressdao por mutacido pontual no gene
PMP22

Renata Silva, Juliana Castelo, Catarina Silva Santos

Servico de Neurologia, Centro Hospitalar de Entre o Douro e Vouga, Santa Maria da Feira
Polineuropatia sensitiva hereditaria e tosse crénica - descricdo de duas familias portuguesas

Ana Brés', Joana Parra’, Pedro Carvalho?, Jodo Laffon?, Joana A. Ribeiro!, Luciano Almendra!, Argemiro
Geraldo!, Luis Negrao'!, Anabela Matos!

1-Servigo de Neurologia, 2-Servigo de Reumatologia, 3-Servigo de Otorrinolaringologia, Centro Hospita-
lar e Universitario de Coimbra, Coimbra, Portugal

Doenca de Hirayama - patologia a reconhecer também no Ocidente

Francisco Antunes!, Ligia Neves?, Pedro Pereira’

1-Servico de Neurologia, 2-Servico de Neurorradiologia, Hospital Garcia de Orta, Almada

Paralisia periédica hipocaliémica — uma familia portuguesa revisitada

Tiago Teofilo!, Teresa Aguiar®

1-Servico de Medicina Fisica e de Reabilitacao, 2-Servico de Neurologia - Hospital Central do Funchal
Pupillary involvement in Miller Fisher syndrome

Pedro Lopes, Ana Inés Martins, Joana Jesus Ribeiro, Mdrio Sousa, Ana Novo, Luciano Almendra, Anabela
Matos, Jodo Lemos, Luis Cunha

Servico de Neurologia, Centro Hospitalar e Universitdrio de Coimbra, Coimbra, Portugal

Mao em Garra, uma apresentacao atipica do Sindrome de Guillain-Barré

Pedro Lopes', Rui Aratjo’, Luis Negrao!, Manuel Salgado®

1-Servico de Neurologia, 2-Servico de Reumatologia, Centro Hospitalar e Universitdrio de Coimbra,
Coimbra, Portugal

Sindrome Guillain-Barré como manifestacio atipica de um carcinoma esofagico

Raquel Rocha', Maria Duarte?, Filipe Correia'

1-Servico de Neurologia, Hospital Pedro Hispano, Unidade Local de Satide de Matosinhos; 2-Servico de
Medicina Interna, Centro Hospitalar P6voa de Varzim - Vila do Conde
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Envolvimento respiratério grave num doente da Guiné-Bissau com distrofia muscular das cinturas
tipo 2A associada a uma nova mutacao patogénica

Miguel Oliveira Santos'?, Rafael Roque’, Isabel Conceic¢do'?

1-Instituto de Fisiologia. Instituto de Medicina Molecular. Faculdade de Medicina da Universidade de
Lisboa, Portugal; 2-Departamento de Neurologia. Departamento de Neurociéncias. Hospital de Santa
Maria, Centro Hospitalar Lisboa Norte, Portugal

Tratamento sintomatico com fampridina num doente com sindrome miasténica Lambert-Eaton
Vanessa Oliveira!, Ernestina Santos'*, Jodo Chaves!, Mércio Cardoso?, Ana Paula Sousa?, Maria Inés Cos-
ta®, Raquel Samoes!

1-Servico de Neurologia, 2-Servico de Neurofisiologia, 3-Servico de Pneumologia, Centro Hospitalar do
Porto - Hospital de Santo Anténio (CHP-HSA); 4-Unidade Multidisciplinar de Investigacdao Biomédica
(UMIB), ICBAS/UP

Polirradiculopatia lombossagrada motora pura aguda associada a infecdo VIH

Paula Salgado', Sueila Martins?, Maria Jodo Gongalves?, Sofia Pina®, Mércio Cardoso?, Carlos Andrade!
1-Servico de Neurologia, 2-Servico de Doenca Infeciosas, 3-Servico de Neurorradiologia, 4-Servico de
Neurofisiologia, Hospital de Santo Anténio, Centro Hospitalar do Porto

HiperCKemia — um caso de sarcoglicanopatia ‘oculta’

Claudia Lima', Argemiro Geraldo', Anabela Matos!, Olinda Rebelo'?, Rosdrio Santos®, Luis Negrao!
1-Servico de Neurologia, 2-Servico de Neuropatologia, Centro Hospitalar e Universitario de Coimbra;
3-Instituto de Genética Médica Doutor Jacinto Magalhées, Centro Hospitalar do Porto

Neuropatia do trigémio secunddria a Doenca Mista do Tecido Conjuntivo

Fabio Carneiro, Pedro Pereira

Servico de Neurologia, Hospital Garcia de Orta

Ganglionopatia e doenca associada a imunoglobulina G4 - uma manifestacao rara

Inés Laranjinha!, Jodo Neves?, Andrea Mateus?, Mariana Branddo?, Manuel Pires®, Ricardo Taipa®, Ana
Paula Sousa*, Teresa Coelho*

1-Servico de Neurologia, 2-Servico de Medicina Interna, 3-Unidade de Neuropatologia, 4-Servico de
Neurofisiologia — Centro Hospitalar do Porto — Hospital de Santo Anténio (CHP-HSA)

Doenca do neurénio motor: o percurso até ao diagnéstico — estudo retrospectivo de 7 anos

Pedro Bras, José Rosa, Manuel Machado, Andreia Fernandes, Margaridas Dias, Helena Aguas, Manuel
Manita

Servico de Neurologia, Centro Hospitalar de Lisboa Central

Miastenia gravis e miosite - sindrome de sobreposicao ou entidades distintas?

Ana Catarina Franco!, Cristiana Silva!, Filipa Sotero!, Rui Barreto', Rafael Roque'?, Ana Patricia Antu-
nes!, Filipa Falcdo', Luisa Albuquerque’

1-Servico de Neurologia, Departamento de Neurociéncias e Saiide Mental, 2-Laboratério de Neuropato-
logia, Servico de Neurologia, Departamento de Neurociéncias e Saide Mental, Hospital de Santa Maria,
Centro Hospitalar Lisboa Norte

Diparésia facial com parestesias — uma variante incomum da sindrome de Guillan-Barré

Paula Salgado!, Inés Laranjinha'!, Angelo Carneiro?, Marcio Cardoso®, Luis Maia'

1-Servico de Neurologia, 2-Servico de Neurorradiologia, 3-Servico de Neurofisiologia, Centro Hospitalar
do Porto

Miastenia gravis associada a timoma invasivo numa doente com muiltiplos marcadores paraneoplasicos
Mariana Valente Fernandes!, Daniela Garcez', Margarida Silveira?, Jodo Nunes', Emanuel Gouveia®
1-Servico de Neurologia, 2-Servico de Patologia Clinica, 3-Servigo de Oncologia, Instituto Portugués de
Oncologia de Lisboa

Mononeuropatia aguda isolada como apresentacio de Doenca de Lyme

Leonor Rebordao!, Jodo Passos?, Simao Cruz!

1-Servico de Neurologia, Hospital Prof. Doutor Fernando Fonseca, Amadora/Sintra; 2-Servigo de Neuro-
logia, Instituto Portugués de Oncologia de Lisboa

Incontinéncia fecal e diarreia associadas a distrofia mioténica tipo 1

Miguel Oliveira Santos!?, Catarina Falcdo de Campos', Mamede de Carvalho'?

1-Instituto de Fisiologia, Instituto de Medicina Molecular, Faculdade de Medicina da Universidade de
Lisboa, Portugal; 2-Departamento de Neurologia. Departamento de Neurociéncias e de Satide Mental
Hospital de Santa Maria, Centro Hospitalar Lisboa Norte, Portugal

Distrofia facio-escapulo-umeral tipo 1 e miocardiopatia dilatada: uma associacdo rara

Jodo Durdes', Rui Aratijo!, Ana Vera Marinho?, Luis Elvas?, Purificagdo Tavares®, Anabela Matos', Argemi-
ro Geraldo!, Luis Negrao!

1-Servico de Neurologia, 2-Servico de Cardiologia, Centro Hospitalar e Universitdrio de Coimbra; 3-CGC
Genetics Porto

Sindrome de Guillain-Barré fulminante — quando o sistema nervoso central se desliga do periférico
Margarida Lopes', Eduardo Freitas"?, Alvaro Machado, Ricardo Maré!, Jodo Pinho'

1-Servico de Neurologia, Hospital de Braga, Braga; 2-Servico de Neurologia, Hospital de Santa Luzia,
Viana do Castelo

Sindrome de Guillain-Barré apés cirurgia da coluna vertebral

Filipa Dourado Sotero!, Cristiana Silva!, Ana Catarina Franco!, José Hip6lito-Reis?, Rui Barreto!, Ana Pa-
tricia Antunes'?, Filipa Falcao!, Luisa Albuquerque!**

1-Servigo de Neurologia, Departamento de Neurociéncias e Satide Mental, 2-Servico de Neurocirurgia, De-
partamento de Neurociéncias e Satide Mental, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte;
3-Faculdade de Medicina da Universidade de Lisboa, Lisboa; 4-Instituto de Medicina Molecular, Lisboa
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Perturbacdo da marcha no doente idoso: uma etiologia incomum

Daniela Ferro!, André Duarte?, Carolina Lopes'?, Joana Guimaraes'*

1-Servico de Neurologia, 2-Servico de Medicina Fisica e de Reabilitacao, Centro Hospitalar de Sao Joao,
Porto; 3- Faculdade de Medicina da Universidade do Porto, Porto

Posters 2 JUNTO AOS POSTERS

Tema: Neurologia do Comportamento, Cognicao e Deméncias
Moderadores: Ana Verdelho | Celso Pontes

Escala de Avaliacdo da Doenca de Alzheimer - subescala cognitiva: estudos recentes para a populacgéo
portuguesa.

Joana Nogueira', Sandra Freitas?, Diana Duro®, Beatriz Santiago?, Isabel Santana®

1-Mestre em Psicogerontologia Clinica, Centro de Investigacao do Ntcleo de Estudos e Intervencao Cog-
nitivo-Comportamental (CINEICC), Faculdade de Psicologia e de Ciéncias da Educacdo da Universidade
de Coimbra (FPCEUC); 2-Neuropsicéloga e Investigadora - Centro de Investigacdo do Nucleo de Estudos e
Intervencao Cognitivo-Comportamental (CINEICC); Centro de Neurociéncias e de Biologia Celular (CNC.
IBILD); PsyAssessmentLab., Faculdade de Psicologia e de Ciéncias da Educagao — Universidade de Coimbra;
3-Neuropsicéloga, Centro Hospitalar e Universitdrio de Coimbra (CHUC); 4-Neurologista, Centro Hospi-
talar e Universitario de Coimbra (CHUC); 5-Neurologista, Centro Hospitalar e Universitario de Coimbra
(CHUQ). Professora Associada da Faculdade de Medicina da Universidade de Coimbra (FMUC)
Fenémeno de Alien Limb como apresentacdo da Doenca de Creutzfeldt-Jakob

Bruna Meira', Marco Fernandes', André Caetano!, Ana Sofia Correia'?, Miguel Viana Baptista'?
1-Servico de Neurologia, Hospital Egas Moniz, Centro Hospitalar Lisboa Ocidental; 2-CEDOC - Nova Me-
dical School, Universidade Nova de Lisboa

Semiologia visual e nao visual num caso de atrofia cortical posterior de provavel etiologia ndo-Alzheimer
Miguel Pinto, Marlene Saraiva, Claudia Borbinha, Luisa Alves, Maria Rita Pelejao

Servico de Neurologia, Hospital Egas Moniz, Centro Hospitalar de Lisboa Ocidental, Lisboa

Psicose e sindrome demencial rapidamente progressivas - apresentacéo de hidrocefalia de pressido
normal

Paula Salgado!, Vasco Sa Pinto?, Ricardo Taipa®, Alexandre Mendes'

1-Servico de Neurologia, 2-Servico de Neurocirurgia, 3-Servico de Neuropatologia, Hospital de Santo
Antonio, Centro Hospitalar do Porto

Leucodistrofia metacromdtica como diagnéstico diferencial de sindrome demencial com inicio em
idade jovem

Eduardo Freitas'?, Margarida Lopes?, Leandro Marques?, Jodo Fernandes®, Sofia Rocha®

1-Servico de Neurologia, Hospital de Santa Luzia, Viana do Castelo; 2-Servigo de Neurologia, 3-Servico de
Neurorradiologia, Hospital de Braga

Deméncia talamica no contexto de fistula dural artério-venosa

Jodo Pedro Marto', Marco Fernandes', Joana Graga?, Ana Sofia Correia', Miguel Viana-Baptista'®
1-Servico de Neurologia, 2-Servico de Neurologia, Hospital Egas Moniz, Centro Hospitalar Lisboa Oci-
dental; 3-CEDOC - Nova Medical School, Universidade Nova de Lisboa

Quando a reducdo de AB 1-42 no LCR nao se associa a um diagnéstico de doenca de Alzheimer: dois
casos clinicos

Filipa Ladeira!, Gongalo Cacdo? Ana Paula Correia?, Pedro S. Pinto®, Sara Cavaco®, M. Melo-Pires®, Isabel
Alonso®’, Ricardo Taipa®®

1-Servico de Neurologia, Hospital de Egas Moniz, Centro Hospitalar Lisboa Ocidental; 2-Servigo de Neu-
rologia, 3-Servico de Neurorradiologia, 4-Unidade de Neuropsicologia, 5-Unidade de Neuropatologia,
Hospital Santo Anténio - Centro Hospitalar do Porto; 6-Portuguese Brain Bank, Neuropathology Unit,
Hospital Santo Ant6nio;7-UnIGENe and CGPP, Instituto de Biologia Molecular e Celular (IBMC), Univer-
sidade do Porto; 8-Instituto de Investigacao e Inovacao em Satide, Universidade do Porto

Forma inflamatéria de Angiopatia Amil6ide Cerebral: apresentacado de dois casos clinicos e revisao da
literatura

Rita Martins!, Carlos Casimiro?, Ana Valverde'

1-Servico de Neurologia, 2-Servico de Neurorradiologia, Hospital Prof. Doutor Fernando Fonseca, EPE,
Amadora

A importancia da neuroimagem no diagnéstico da Doenca de Creutzfeldt-Jakob

Teresa P. Morais!, Diana Melancia?, Ana Filipa Freitas®, José Rosa?, Luis Cerqueira!, Manuel Manita?
1-Servico de Neurorradiologia, 2-Servigo de Neurologia, Centro Hospitalar Lisboa Central, Lisboa; 3-Cen-
tro Hospitalar Psiquiétrico de Lisboa, Lisboa

O homem que confundiu a mulher com...uma amante
Mariana Carvalho Dias!, Carolina Maruta®, Ana Verdelho
1-Servico de Neurologia, Hospital Santa Maria, Centro Hospitalar Lisboa Norte, Lisboa; 2-Faculdade de
Medicina da Universidade de Lisboa;3-IMM; 4-Laboratério dos Estudos de Linguagem, Faculdade de
Medicina, Universidade de Lisboa

Siderose Superficial como manifestacdo de Angiopatia Amiléide Cerebral

Angela Abreu!, Lia Leitdo!, Daniela Garcez?, Amélia Nogueira Pinto!, Sara Machado*

1-Servico de Neurologia, Hospital Professor Fernando Fonseca, Amadora, Portugal; 2-Servigo de Neuro-
logia, Intituto Portugués de Oncologia de Lisboa, Portugal.
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Sindrome de Gerstmann: um paradigma em mudanca

José Rosa', Diana Melancia', Manuel Machado', Ary de Sousa', Luis Cerqueira?, Margarida Dias', Manuel
Manita’

1-Servico de Neurologia, 2-Servico de Neurorradiologia — Centro Hospitalar de Lisboa Central
Aprendizagem e meméria na Doenca de Alzheimer e na Deméncia Frontotemporal

Claudia Pinto*3, Inés Monteiro'?3, Joana Fernandes %3, Filomena Gomes!*3, Alexandra Gongalves!*?,
Eduarda Almeida'*?3, Ricardo Taipa®®, Sara Cavaco'??

1-Unidade de Neuropsicologia, Servico de Neurologia, Centro Hospitalar do Porto - Hospital Santo An-
toénio (CHP-HSA); 2-Laboratério de Neurobiologia do Comportamento Humano, CHP-HSA; 3-Unidade
Multidisciplinar de Investigacdo Biomédicas (UMIB), ICBAS/UP; 4-Servico de Neurologia, CHP-HSA;
5-Unidade de Neuropatologia, CHP-HSA.

Posters 3 JUNTO AOS POSTERS

Tema: Doencas Genéticas, Metabélicas e Outras
Moderadores: Carlos Andrade | Patricia Antunes

Intoxicacdo por cantaridina — manifestacdes neurolégicas

Vera Montes, Cdtia Carmona, Rui Guerreiro, Fernando Pita

Hospital de Cascais Dr. José de Almeida

Encefalopatia aguda secunddria a té6xicos pouco comuns

Michel Mendes, Vera Espirito Santo, Rita Raimundo, Andreia Veiga, Ana Graga Velon

Servico de Neurologia, Centro Hospitalar Trds-os-Montes e Alto Douro, Vila Real

Mutacao AG no DNA mitocondrial: dois espectros clinicos

Daniela Vieira!, Daniela Alves?, Manuela Grazina®, Carmo Macério*

1-Servico de Neurologia, Centro Hospitalar e Universitdrio de Coimbra; 2-Servico de Medicina Interna,
Unidade Local de Satide de Castelo Branco; 3-Centro de Neurociéncias e Biologia Celular da Universida-
de de Coimbra

Sindrome de encefalopatia mitocondrial, acidose lactica e epis6dios stroke-like (MELAS)

Ana Arraiolos, Rita Simdes, Nuno Canas, Tania Lampreia, José Vale

Servico de Neurologia do Hospital Beatriz Angelo

Sindrome de Gordon-Holmes: uma das muitas faces do PNPLA6

Vanessa Carvalho, Jodo Martins

Unidade Local de Satide de Matosinhos/Hospital Pedro Hispano

Paraparésias espasticas: dificuldade de diagnéstico

Mafalda Seabra'?, Joana Guimaries'?

1-Servico de Neurologia, Centro Hospitalar de Sao Joao, Porto; 2-Departamento de Neurociéncias Clini-
cas e Satide Mental da Faculdade de Medicina da Universidade do Porto

Atrofia Musculo-Espinal: desafios das novas terapéuticas

Vanessa Carvalho, Jodo Martins

Servico de Neurologia, ULS Matosinhos/ Hospital Pedro Hispano, Matosinhos

Investigacao de fatores interferentes na idade de inicio da doenca de Huntington em individuos bra-
sileiros afetados

Luciana de Andrade Agostinho'?* Iane dos Santos®, Thays Apolynario®, Carmen Liicia Antdo Paiva®
1-Fundacao Cristiano Varella; 2-Centro Universitario de Minas - UniFaminas; 3-Universidade Federal do
estado do Rio de Janeiro - UNIRIO

Telethoninopathy: Limb-Girdle Muscular Dystrophy or Congenital Muscular Dystrophy?

Vanessa Carvalho, Jodo Martins

Servico de Neurologia, ULS Matosinhos/ Hospital Pedro Hispano, Matosinhos

Mielorradiculopatia aguda secundaria a bloqueio subaracnoideu

Lia Leitdo', Angela Abreu', Sara Machado', Tiago Baptista?, Elsa Parreira', Amélia Nogueira Pinto'
1-Servigo Neurologia, 2-Servico de Neurorradiologia, Hospital Professor Doutor Fernando da Fonseca
Golpe de calor como causa de lesdo neurolégica grave e irreversivel

José Rosa, Ary de Sousa, Manuel Machado, Diana Melancia, Margarida Dias, Manuel Manita

Servico de Neurologia - Centro Hospitalar de Lisboa Central

Oftalmopatia tiroideia recorrente em doente eutiroideu

Ana Isabel Gongalves!, Diogo Cavalheiro?, Jodo Figueira Coelho®, Angela Timéteo!

1-Servico de Neurologia, Hospital Beatriz Angelo, Loures; 2-Unidade de Oftalmologia, 3-Unidade de Me-
dicina Interna, Clinica CUF Alvalade

Comunicacoes Orais 1 SALA A

Tema: Doencas Neuromusculares
Moderadores: Isabel Conceicdo | Mamede Carvalho

Seasons and ALS time of death

Mamede de Carvalho'?, Susana Pinto!

1-Instituto de Medicina Molecular and Instituto de Fisiologia, Faculty of Medicine, University of Lisbon,
Lisbon, Portugal; 2-Department of Neurosciences and Mental Health, Hospital de Santa Maria-CHLN,
Lisbon, Portugal
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International Survey of ALS Experts about Critical Questions for Assessing Patients with ALS.
Miltenberger Miltenyi Gabriel', Ryczkowski Adam®, Andersen Peter?, Gromicho Marta!, Grosskreutz Ju-
lian®, Kuzma-Kozakiewicz Magdalena®’, Petri Susanne®, Piotrkiewicz Maria®, De Carvalho Mamede!?
1-Institute of Physiology, Instituto de Medicina Molecular, Faculty of Medicine, University of Lisbon, Lis-
bon, Portugal; 2-Department of Neurosciences and Mental Health, Hospital de Santa Maria-CHLN, Lis-
bon, Portugal; 3-Department of Neuromuscular System Engineering, Nalecz Institute of Biocybernetics
and Biomedical Engineering, Polish Academy of Sciences, Warsaw, Poland; 4-Institute of Pharmacology
and Clinical Neuroscience, Umed University, Umed, Sweden; 5-Hans Berger Department of Neurology,
Jena University Hospital, Jena, Germany; 6-Department of Neurology, Medical University of Warsaw,
Warsaw, Poland; 7-Neurodegenerative Disease Research Group, Medical University of Warsaw, Warsaw,
Poland; 8-Department of Neurology, Hannover Medical School, Hannover, Germany.

Biomarcadores Respiratérios na Abordagem Clinica da Esclerose Lateral Amiotréfica

Ana Catarina Pronto-Laborinho!, Marta Gromicho!, Mariana Pereira!, Catarina S. Lopes!, Nuno C. San-
tos, Filomena A. Carvalho!, Mamede de Carvalho'?

1-Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, Lisboa, Portugal;
2-Servico de Neurofisiologia, Hospital de Santa Maria, Centro Hospitalar Lisboa Norte, Lisboa, Portugal
Epidemiologia da neuropatia periférica na drea de referéncia de um centro terciario

Catarina Falcdao de Campos', Isabel Conceigdo'?

1-Servico de Neurologia, Departamento de Neurociéncias e Satide Mental, Hospital de Santa Maria, Cen-
tro Hospitalar Lisboa Norte; 2-Instituto de Fisiologia, Instituto de Medicina Molecular, Faculdade de Me-
dicina, Universidade de Lisboa

Agulha concéntrica e monopolar para determinacao do jitter no orbicularis oculi

Miguel Oliveira Santos'?, Michael Swash*?, Mamede de Carvalho'?

1-Instituto de Fisiologia. Instituto de Medicina Molecular. Faculdade de Medicina da Universidade de Lis-
boa, Portugal; 2-Departamento de Neurologia. Departamento de Neurociéncias e de Saiide Mental. Hospi-
tal de Santa Maria, Centro Hospitalar Lisboa Norte, Portugal; 3-Departments of Neurology and Neuroscien-
ce. Barts and the London School of Medicine, Queen Mary University of London, London, United Kingdom.
Utilidade diagnéstica de bi6psia muscular em doentes com HiperCKemia pauci-sintométicos

Raquel Barbosa', Paula Salgado®, Luis Fontdo?, Manuel Melo Pires*, Ricardo Taipa*

1-Servico de Neurologia, Hospital Egas Moniz, Centro Hospitalar Lisboa Ocidental; 2-Servico de Neuro-
logia, Centro Hospitalar de Entre o Douro e Vouga, EPE; 3-Servico de Neurologia, 4-Unidade de Neuro-
patologia, Departamento de Neurociéncias, Centro Hospitalar do Porto — Hospital Santo Anténio
Envolvimento miocdrdico em doentes com défice de disferlina

Mario Sousa', Luciano Almendra', Ana Novo!, Argemiro Geraldo'!, Paulo Donato?, Maria Jodo Ferreira®,
Anabela Matos!, Luis Negrao!

1-Unidade de Doengas Neuromusculares, Departamento de Neurologia, 2-Departamento de Imagem Mé-
dica, 3-Departamento de Cardiologia, Centro Hospitalar e Universitdrio de Coimbra, Coimbra, Portugal
Miastenias congénitas numa subpopulacido do norte de Portugal

Ana Luisa Sousa’, Ernestina Santos!, Jodo Martins?, Ana Paula Sousa®, Mércio Cardoso®, Fernando Silvei-
ra®, Goreti Nadais*, Ricardo Maré®, Teresa Coelho®, Manuela Santos®

1-Servico de Neurologia do Centro Hospitalar do Porto; 2-Servico de Neurologia do Hospital Pedro His-
pano - Unidade Local de Satide de Matosinhos; 3-Servico de Neurofisiologia do Centro Hospitalar do
Porto; 4-Servico de Neurologia do Centro Hospitalar de Sao Jodo; 5-Servico de Neurologia do Hospital de
Braga; 6-Servico de Neuropediatria do Centro Hospitalar do Porto - Centro Materno Infantil do Norte
Electromiografia Laringea: a experiéncia do nosso centro hospitalar

Anténio Martins de Campos!, Isabel Gomes Pinto?, Eugénia Castro?, Eugénia Macedo'?

1-Servico de Neurologia, 2-Servigo de Otorrinolaringologia, 3-Departamento de Neurofisiologia, Servico
de Neurologia, Centro Hospitalar Vila Nova de Gaia/Espinho

Transplante hepéatico sequencial e Polineuropatia Amiloidotica Familiar adquirida - experiencia do
Hospital Santo Anténio/Centro Hospitalar do Porto

Paula Salgado?, Cristina Alves®, Isabel Fonseca'®, Ana M Silva>®, Marcio Cardoso®, Katia Valdrez®, Hel-
der Ferreira®, Helena Pessegueiro®*®, Jorge Daniel*, Sofia Ferreira®®, Judit Gandarra*®, Vitor Lopes®S, ]
Barbas-Amaral’, Rui Moreira’, Ricardo Taipa®, Anténio Guimaraes®, Manuel M Pires®8, Teresa Coelho®
1-EpiUnit-Instituto satide publica da Universidade do Porto; 2-ISPUP-Instituto Satide Ptblica da Univer-
sidade do Porto; 3-ICBAS-Instituto de Ciéncias Biomédicas Abel Salazar; 4-Servigo de Neurologia, 5-Uni-
dade Corino de Andrade, 6-Unidade de Transplante Hepético e Pancredtico, 7-Servico de Maxilo-Facial e
Estomatlogia, 8-Servigo de Neuropatologia, Hospital de Santo Anténio, Centro Hospitalar do Porto.

Comunicacoes Orais 2 SALA B

Tema: Neurologia do Comportamento, Cognicao e Deméncias
Moderadores: Claudia Guarda | Martin Lauterbach

Prevaléncia e causas de défice cognitivo ligeiro e deméncia numa coorte de base populacional
Mariana Branco!, Luis Ruano*3, Natdlia Aradjo®®, Rui Barreto?, Sandra Moreira!, Ricardo Pais®?, Vitor
Tedim Cruz>°, Nuno Lunet*?, Henrique Barros®®

1-Servico de Neurologia, Centro Hospitalar de Entre o Douro e Vouga, Santa Maria da Feira; 2-Departa-
mento de Ciéncias da Saude Publica e Forenses e Educacao Médica, Faculdade de Medicina, Universi-
dade do Porto; 3-EPIUnit - Instituto de Satde Publica, Universidade do Porto; 4-Servico de Neurologia,
Centro Hospitalar de Lisboa Norte; 5-Servico de Neurologia, Unidade Local de Satide de Matosinhos.
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Co12.

CO13.

CO14.

CO15.

Co1e6.

CO17.

CO18.

CO19.

C020.

08:30-10:00

CO021.

C0o22.

C023.

Serd a exposicao ambiental a elementos potencialmente téxicos um fator de risco para o declinio cognitivo?
Sandra Freitas"?%, Marina Cabral-Pinto®>*°, Mario Rodrigues Simdes!?, Paula Marinho-Reis®, Agostinho
Almeida®, Carlos Ordens’, Paula Moreira*®, Paula Pinto®, Teresa Condesso de Melo®

1-Centro de Investigacdo do Nucleo de Estudos e Intervencao Cognitivo Comportamental (CINEICC);
2-Centro de Neurociéncias e Biologia Celular (CNC.IBILI); 3-PsyLabAssessment - Faculdade de Psico-
logia e de Ciéncias da Educagdo da Universidade de Coimbra; 4-Departamento de Ciéncias da Terra da
Universidade de Coimbra; 5-Centro Geobiotec - Departamento Geociéncias da Universidade de Aveiro;
6-Lab Quimica Aplicada - Departamento Ciéncias Quimicas da Faculdade de Farmdcia da Universidade
do Porto; 7-University College London Australia, Adelaide, Australia; 8-Faculdade de Medicina da Uni-
versidade de Coimbra; 9-Instituto Superior Técnico Universidade de Lisboa

Correlation between sleep patterns and cerebrospinal fluid biomarkers in the spectrum of Alzheimer’s disease
Ana Margarida Novo', Jodo Facas?, Inés Baldeiras>**, Diana Duro'?, M Jodo Leitao***, Miguel Tabuas-
-Pereira', Marta Martins?, Catarina Oliveira®®*, Isabel Santana'**

1-Neurology Department, Centro Hospitalar e Universitdrio de Coimbra (CHUC); 2-Faculty of Medicine,
University of Coimbra; 3-Neurochemistry Laboratory, Neurology Department, CHUC; 4-Center for Neu-
roscience and Cell Biology, University of Coimbra

Caracterizacdo neuropsiquidtrica da sindrome de Sjogren primario

Carlota Vicente Cunha!, Mariana Brand4o®?, Inés Moreira®, Ernestina Santos'®, Sara Cavaco'*, Ana Mar-
tins da Silva'®

1-Servico de Neurologia, 2-Servico de Medicina Interna, 3-Unidade de Imunologia Clinica, 4-Unidade de
Neuropsicologia, Centro Hospitalar do Porto, Porto; 5-Unidade Multidisciplinar de Investigacao Biomé-
dica (UMIB), 5-Instituto Ciéncias Biomédicas Abel Salazar-Universidade do Porto (ICBAS-UP), Porto
Paramnésia reduplicativa: que mecanismos fisiopatolégicos?

Margarida Lopes!, Eduardo Freitas'?, José Manuel Araijo!, Ana Sofia Costa!, Ana Filipa Santos', Jodo
Pinho', Carla Ferreira’

1-Servico de Neurologia, Hospital de Braga, Braga; 2-Servico de Neurologia, Hospital de Santa Luzia,
Viana do Castelo

O simbolismo “sinistro” na doenca neurolégica funcional

Jodo Peres’, Rita Martins', Sara Castro?®, Ana Valverde', Jodo Carlos Melo?

1-Servico de Neurologia, 2-Servico Psiquiatria, Hospital Professor Doutor Fernando Fonseca

Andlise qualitativa do Judgement Line Orientation na doenca de Parkinson

Eduarda Almeida?3, Alexandra Gongalves">%*, Inés Moreira'??, Claudia Pinto'?3, Filomena Gomes'*?3,
Bruno Silva3, Nuno Vila-Cha**, Alexandre Mendes?, Sara Cavaco®*3

1-Unidade de Neuropsicologia, 2-Servico de Neurologia, 3-Laboratério de Neurobiologia do Comporta-
mento Humano, Centro Hospitalar do Porto; 4-Faculdade de Medicina da Universidade do Porto

Efeito da ansiedade no desempenho mnésico de doentes com Esclerose Miiltipla

Inés Moreira'?, Alexandra Gongalves">**, Eduarda Almeida'?, Cldudia Pinto"?3, Filomena Gomes'?3,
Inés Ferreira?, Bruno Silva?, Joana Fernandes?, Raquel Samdes!, Ana Paula Sousa!, Ernestina Santos!?3,
Ana Martins Silva"*?, Sara Cavaco'?3

1-Servico de Neurologia, Centro Hospitalar do Porto — Hospital de Santo Anténio (CHP-HSA); 2-Labora-
tério de Neurobiologia do Comportamento Humano, CHP-HSA; 3-Unidade Multidisciplinar de Investi-
gacdo Biomédicas (UMIB), ICBAS/UP; 4-Faculdade de Medicina Universidade do Porto (FMUP)
Disfuncdao mnésica na Esclerose Miiltipla e na Doenca de Parkinson: semelhancas e diferencas
Alexandra Gongalves"?**, Inés Moreira'?, Eduarda Almeida'?, Claudia Pinto"??, Filomena Gomes"??,
Inés Ferreira®, Bruno Silva?, Joana Fernandes?, Nuno Vila-Chal***, Ernestina Santos'*%, Ana Martins Sil-
va'?3, Alexandre Mendes'?, Sara Cavaco'*3

1-Servico de Neurologia, 2-Laboratério de Neurobiologia do Comportamento Humano, Centro Hospita-
lar do Porto — Hospital de Santo Anténio (CHP-HSA); 3-Unidade Multidisciplinar de Investigagdo Biomé-
dicas (UMIB), ICBAS/UP; 4-Faculdade de Medicina Universidade do Porto (FMUP)

Lewy Body dementia is associated with an increased risk of atrial fibrillation

Miguel Tdbuas-Pereira, Jodo Duraes, José Coelho, Diana Duro, Beatriz Santiago, Isabel Santana

Servico de Neurologia, Centro Hospitalar e Universitdrio de Coimbra

Comunicacoes Orais 3 SALAC

Tema: Doencas Genéticas, Metabélicas e Outras
Moderadores: Fernando Pita | Maria Carmo Macario

Sindrome de défice de creatina cerebral — a experiéncia de um centro do diagnéstico ao tratamento
José Beato-Coelho', Jodo Durdes', Laura Vilarinho?, Carmo Macério'

1-Servico de Neurologia, Centro Hospitalar e Universitario de Coimbra; 2-Instituto Naciona de Satde
Doutor Ricardo Jorge, Porto

Prevaléncia de parkinsonismo e suas caracteristicas numa coorte de doentes com CADASIL

Anténio Martins de Campos, Helena Felgueiras, Pedro Carneiro

Servico de Neurologia, Centro Hospitalar Vila Nova de Gaia/ Espinho

Paraparésia espdstica familiar 10 - variabilidade fenotipica na mesma familia

Ana Sardoeira!, Isabel Alonso®, Mércio Cardoso?, Raquel Samdes!, Jorge Sequeiros®, Teresa Coelho?, Joa-
na Damasio'

1-Servigo de Neurologia, 2-Servico de Neurofisiologia, Centro Hospitalar do Porto; 3-UnIGENe, Instituto de
Biologia Molecular e Celular; Instituto de Investigacao e Inovagao em Satide (i3S), Universidade do Porto

Novembro de 2017 | N.°2 2| Volume 17 Sinapse

51



C024.
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10:30-12:00
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11:00-11:15

11:15-11:45

11:45-12:00

10:30-12:00

10:30-11:00

11:00-11:15

11:15-11:45

11:45-12:00
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Novel ocular motor findings in two siblings with Ataxia with Oculomotor Apraxia type 4.

Joana Afonso Ribeiro!, Miguel Tdbuas-Pereira', Bruno Silva', José Eduardo Mateus?, Jodo Fonseca?, Filipe
Sobral!, Jodo Lemos!, Cristina Januério!

1-Servico de Neurologia, 2-Servico de Medicina Interna, Centro Hospitalar e Universitario de Coimbra,
Coimbra, Portugal

Estudo retrospectivo dos doentes com encefalite autoimune num centro terciario, entre Janeiro de
2014 e Agosto de 2017

Bruno Silva, Ana Brés, Helena Gens, José Barbosa

Servico de Neurologia do Centro Hospitalar e Universitdrio de Coimbra

0 envelhecimento é caracterizado por uma perda de equilibrio entre os mecanismos centrais e perifé-
ricos do controlo cerebrovascular

Sofia Teixeira!, Jodo Madureira', Elsa Azevedo"??, Pedro Castro"??3

1-Departmento de Neurociéncias Clinicas e Satiide Mental, Faculdade de Medicina, Universidade do Por-
to, Porto, Portugal; 2-Unidade de Investigagdo e Desenvolvimento Cardiovascular, Faculdade de Medi-
cina, Universidade do Porto, Porto, Portugal; 3-Servico de Neurologia, Centro Hospital Sao Joao, Porto,
Portugal

Estudo prospectivo da sindrome de Guillain-Barré: prognéstico a longo prazo

Célia Machado!, José Aratijo’, Ivone Soares?, Jodo Cerqueira®, Esmeralda Lourenco!, Ricardo Maré’,
Jodo Pinho!

1-Servico de Neurologia, 2-Servigo de Medicina Fisica e Reabilitacdo, Hospital de Braga, Braga; 3-Escola
de Medicina, Universidade do Minho, Braga

Neuropatia periférica no contexto de vasculites sistémicas e outras doencas autoimunes: a importan-
cia da caracterizacdo etiolégica

Rita Rodrigues', Mariana Branco!, Marta Lopes', Luis Fontao!, Hor4cio Scigliano?, Ricardo Taipa®, Ma-
nuel Melo Pires®, Catarina Santos'

1-Servico de Neurologia, Centro Hospitalar Entre Douro e Vouga, Santa Maria da Feira; 2-Laboratério de
Anatomia Patolégica UNILABS, Santa Maria da Feira; 3-Servico de Neuropatologia, Centro Hospitalar do
Porto, Porto

Expansao do espectro clinico-patolégico das miopatias associadas ao gene MYH7

Miguel Pinto!, Edoardo Malfatti?, Norma Romero?

1-Servico de Neurologia, Hospital Egas Moniz, Centro Hospitalar de Lisboa Ocidental, Lisboa; 2-Unité de
Morphologie Neuromusculaire, Institut de Myologie, Groupe Hospitalier Universitaire La Pitié-Salpétrie-
re, Paris, France

Heterogenia clinica em doentes com mutacdes no gene SPG11

Inés Rosdrio Marques, Teresa Barata, Pedro Pereira

Servico de Neurologia, Hospital Garcia de Orta

MESA REDONDA SALA A
Grupo de Neurologia do Comportamento
Moderadoras: Elia Baeta | Isabel Luzeiro

Bilingualism and cognitive reserve
Thomas Bak
Discussdo

Cognicao e habitos de sono
Rita Peralta
Discussdo

MESA REDONDA SALA B
Neurotoxicologia
Moderador: Mario Miguel Rosa

Neurotoxicidade de Medicamentos e Quimicos Ambientais:
identificacdo ndo clinica e ambiental

Beatriz Lima

Discussao

Toxicidade ambiental e profissional - desafios para o neurologista na Europa

Mario Miguel Rosa
Discussao

Novembro de 2017 | N.°2 | Volume 17



12:00-13:00

12:00-12:30

12:30-13:00
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15:30-16:00

16:00-17:00

17:30-19:00

19:30-20:30

19:30-19:35

19:35-19:47

19:47-19:59

19:59-20:11

20:23-20:30
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CONFERENCIA SALA A

OCT e Esclerose Mdultipla

Eric Eggenberger

Neuro-oftalmologia e Esclerose multipla

Painel de discussdo: Eric Eggenberger | Wayne Cornblath | Luis Cunha | Jodo Lemos

Com o apoio de bolsa sem restricoes da Sanofi Genzyme

SESSAO - INTERNOS E JOVENS ESPECIALISTAS
Investigacdo Clinica durante o Internato
Moderador: Filipe Palavra

SALA A

A visao de “fora"”

José Barros

A Visdo de “dentro”

Ana Luisa André | Diana Aquiar de Sousa | Diogo Fitas | Luis Ruano
A visao de todos

Mesa e assisténcia

SESSAO INAUGURAL
Direcdo da Sociedade Portuguesa de Neurologia

SALA A

Conferéncia: “Alteracdes Climaticas: da génese aos impactos”
Jodo Carlos Andrade Santos

TORNEIO DE NEUROLOGIA

"0 Novo Jogo do Luso"

Organizadores: Carlos Andrade | Madalena Pinto | Rui Aratjo | Jodo Cerqueira
Apresentadores: Livia Sousa | Joaguim Pinheiro

SALA A

SIMPOSIO
Sanofi Genzyme

SALA ALFAMA (Piso -2)

MS NEWS
Chair: Luis Cunha

Boas-vindas e Introducao
Luis Cunha

Actualizacdo cientifica Highlights #MSParis2017
Teriflunomida: Resultados do registo de gravidez
Jodo Cerqueira

Resultados de eficacia e seguranca do estudo TOPAZ
(Dados dos estudos de extensdo CARE MS a 7 anos)
Livia de Sousa

Alemtuzumab