2018
vol. 24, nr. 3

ISSN: 2068-8040
Revista de Neurologie si Psihiatrie a Copilului i
Adolescentului din Romania

Romanian Journal of Child and Adolescent
Neurology and Psychiatry

sub egida Academiei de Stiinte Medicale din Romania si sub egida Societatii de Neurologie si Psihiatrie a
Copilului si Adolescentului din Roménia (SNPCAR)
under the aegis of Romanian Academy of Medical Sciences and under the aegis of Romanian Society of Child
and Adolescent Neurology and Psychiatry (RSCANP)
Indexati Index Copernicus si EBSCO / Index Copernicus Publish Panel and in the EBSCO Research Pub Med Database

Colegiul de redactie / Editorial Board

Redactor sef/ Editor in Chief:
Nussbaum Laura - Conf. Univ. Dr., UMF , Victor Babes” Timisoara, Disciplina Pedopsihiatrie, Sef Sectie Clinica Psihiatrie Copii si Adolescenti, Timisoara - Presedinte SNPCAR/
Prof As., PhD, UMF “Victor Babes” Timisoara, Child and Adolescent Psychiatry Discipline, Head of Department Child and Adolescent Psychiatry Clinic, Timisoara - RSCANP President

Redactori sefi adjuncti / Deputy editors:
Corcheg Axinia - Dr., Sef Sectie Clinica Neurologie Copii si Adolescenti, Timigoara - Vice-presedinte SNPCAR
MD PhD, Head of department Child and Adolescent Neurology Clinic, Timisoara, RSCANP Vice-president
Ghiran Viorel - Prof. Univ. Dr., Cluj-Napoca / Prof. PhD. Pediatric Psychiatry, Cluj-Napoca

Lupu Constantin - Dr., Psihiatrie si Neurologie Pediatrici Timisoara - Doctor in Medicind / MD PhD Pediatric Psychiatry and Neurology Timisoara
Milea Stefan - Acad. Prof. Univ. Dr., Prof. Consultant, Cl. de Psihiatrie Pediatrica Bucuregti/ Acad. Prof. PhD, Consultant, Pediatric Psychiatry Cl. Bucharest

Redactori/ Editors:

Benga Ileana - Acad. Prof. Univ. Dr., UMF ‘Tuliu Hatieganu” Cluj-Napoca / Prof. PhD,
UMF “Tuliv Hatieganu” Cluj-Napoca

Burloiu Carmen - Dr. CL. de Neurologie Pediatric, Spitalul CL. ‘AL Obregia”, Bucuresti /
MD Pediatric Neurology CL,"AL Obregia” Hospital

Ciurea Alexandru Vladimir - Acad. Prof. Univ. D, CL. de Neurochirurgie, Spitalul
“Bagdasar-Arseni”, UMF “Carol Davila” Bucuregti / Acad. Prof. PhD,

Neurosurgery Cl. “Bagdasar-Arseni” Hospital, UMF “Carol Davila” Bucharest

Craiu Dana - Prof. Univ. Dr, CL. de Neurologie Pediatrici, Spitatul C1. ‘AL Obregia”, UMF
“Carol Davila” Bucuresti / Prof., Pediatric Neurology Cl, Al Obregia” Hospital

Cristea Alexandru - Conf. Univ. Dr., CL de Neurologie Pediatrici, UMF “Tuliu Hatieganu”
Cluj-Napoca / Conf. PhD, Pediatric Neurology, UMF “Tuliu Hatieganu” Cluj-Napoca
Foisoreanu Voica - Prof. Univ. Dr,, CL. de Neurologie Pediatrics, UMF Trgu Mures /
Prof. PhD, Pediatric Neurology, UMF Targu Mures

Lupu Viorel - Conf. Univ. Dr., CL. de Psihiatrie Pediatrici UMF ‘Tuliu Hatieganu” Cluj-
Napoca / Prof. As. PhD, Pediatric Psychiatry CL. UMF “Tuliu Hatieganu” Cluj-Napoca
Migureanu Sanda - Acad. Prof. Univ. Dr,, Spitalul CL ‘Al Obregia”, UMF “Carol Davila”
Bucuresti / Acad. Prof. PhD, ,Al. Obregia” Hospital, UMF “Carol Davila” Bucharest
Roman loan - Dr., Psihiatrie si Neurologie Pediatrici, Spitalul Jud. de Urg. Baia Mare /
MD, Pediatric Psychiatry and Neurology, Baia Mare Emergency County Hospital

Stan Violeta - $. L. Dr., CL. NPCA, UMF “Victor Babes” Timisoara /

S.L., CANP Cl., UMF “Victor Babes” Timisoara

Colegiul international de redactie / International Editorial Board:

Derevensky, Jeffrey L. - Prof. Univ. Dr., Univ. McGill, Depart. de Psihiatrie,
Montreal,Canada / PhD, Professor, Dept. of Psychiatry McGill University, Montreal,Canada
Hadjiu Svetlana - Prof. Univ. Dr., USMF “Nicolae Testemitanu” Chiginiu, Republica
Moldova / Prof. As. PhD, USMF “Nicolae Testemitanu” Chisinau, Republic of Moldova
Mazet Philippe - Prof. Univ. Dr., Spitalul “Petie Salpetric” Paris, Franta / Prof. PhD,

“Petie Salpetrie” Hospital, Paris, France

Mayer Hans - Psiholog, Centrul de Epilepsie Kork, Germania / Psychologist, Kork Epilepsy
Centre, Germany

Neville Brian -Prof. Univ. Dr., Centrul National pentru Tinerii cu Epilepsie Londra, Marea
Britanie / Prof. PhD, London National Centre for Young People with Epilepsy, Great Britain
Pogancev-Knézevi¢ Marija - Prof. Univ. Dr., UMF Novi Sad, CL NPCA ,Jovan Jovanovi¢
Zmaj” Belgrad, Serbia / Prof. PhD, UMF Novi Sad, CANP Cl, "Jovan Jovanovi¢ Zmaj”
Belgrad, Serbia

Vetro Agnes - Prof. Dr,, Departamentul de Psihiatrie §i Neurologie, Szeged, Ungaria / MD
PhD, Psihiatry and Neurology Dept., Szeged, Hungary

Wiemer-Kruel Adelheid - Dr., Centrul de Epilepsie Kork, Germania / MD, Kotk
Epilepsy Centre, Germany

Secretari de redactie / Editorial Secretaries:
Adriana Cojocaru - Medic Specalist Psihiatrie Pediatric/ MD Pediatric Psychiatry, Timisoara
Traducitor autorizat / Certified translator: Adriana Botea.

Coeditare Editura Artpress Timigoara, editura acreditati CNCSIS cu nr. 154 din 2006 si Editura Academiei de Stiinte Medicale din Roménia
Co-publishing by Artpress Publishing Timisoara, accredited by NCSRHE with N° imprint. 154 of 2006 and Publishing of Romanian Academy of Medical Science




REVISTA DE NEUROLOGIE SI PSIHIATRIE A COPILULUI STADOLESCENTULUI DIN ROMANIA
THE ROMANIAN JOURNAL OF CHILD AND ADOLESCENT NEUROLOGY AND PSYCHIATRY

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Ro-
mdnia este o revisti cu access liber, supusi unui proces de recenzie care evalueazi ar-
ticole din toate domeniile preventiei, diagnosticérii, tratamentului, managementului
tulburirilor neurologice si psihiatrice ale copiilor si adolescentilor, precum si ale
sinatitii mentale, psihoterapiei, terapiei de familie, psihologiei medicale, psihoso-
ciologiei, geneticii moleculare corelate, neurogeneticii, neuroimagisticii, epileptolo-
giei, reabilitirii, patofiziologiei si epidemiologiei.

Revista se focalizeazi asupra nevoilor comunititii actuale stiintifice si de cer-
cetare si se angajeazi si publice articole originale, studii, revizuiri, rapoarte de caz
de inalti valoare si impact stiintific, care contribuie relevant in domeniu. Revista
incurajeazi cercetirile care utilizeazd metode de investigatie moderne.

Politica de Access Deschis/Liber - Revista de Neurologie si Psihiatrie a Co-
pilului si Adolescentului din Romania oferi acces liber imediat in ceea ce priveste
continutul i, pe principiul ci libera circulatie a cercetirii, disponibilitatea citre public,
contribuie la schimbul global de cunostiinte. Fiecare tip de articol publicat de citre
Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Roméania res-
pectd un format specific, precum cel detaliat in cadrul Instructiunilor pentru Autori.

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Ro-
mdnia apare trimestrial: 4 numere pe an.

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Ro-
mania aplici un sistem de recenzie.

Manuscrisele considerate potrivite pentru evaluare vor fi alocate unui numir
de trei referenti de specialitate. Referentii pot fi membri ai Colegiului de Redactie
si experti externi in domeniu.

Toate manuscrisele trimise sunt citite de personalul editorial i evaluate de cel
putin 2-3 referenti, experti cu renume in domeniul articolului. Editorii vor lua apoi
o decizie pe baza recomandrilor referentilor.

Revista Roméni de Neurologie si Psihiatrie a Copilului si Adolescentului
din Romania se angajeazi si ofere un rispuns editorial si publicarea promptd; de
aceea dorim un proces editorial eficient, respectind termenul alocat recenziei. Ne
conformim normelor anonimatului in cadrul procesului de recenzie, astfel incat
nu dezviluim identitatea referentilor, autorilor. Avantajele acestui proces, permit o
evaluare impartiald, independenti de influenta autorilor.

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Roménia
este editatd sub egida Academiei de Stiinte Medicale din Romania si a Societatii de
Neurologie si Psihiatrie a Copilului si Adolescentului din Roménia (SNPCAR).

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Ro-
mania este indexati in Baza de Date Internationale (BDI): Index Copernicus
Publish Panel din 05.08.2010 si in baza de date EBSCO Pub Med din 04.03.2012.

Revista este acreditatd de citre Colegiul Medicilor din Romania, articolele
publicate fiind creditate conform Programului National de Educatic Medicald
Continui (EMC) al Colegiului Medicilor din Romania (CMR)

ISSN (print): 2068-8040 / ISSN (on-line): 2068-8040-L

Foto coperta 1- Copyright: hetps://www.123rf.com/profile_deklofenak
Foto coperta 4 - Copyright: https.//www.123rf.com/prof ile_wavebreakmediamicro

INDEXARE
INDEX (2 COPERNICUS _ Research
Qunncs (FEEE

JOURNAL MASTER LIST Databases

Adresa de corespondenta:
Clinica de Psihiatrie §i Neurologie a Copilului si Adolescentului
Timisoara 300239 Str. Corbului nr. 7
Tel/fax: 0256/200333 site: www.snpcar.ro
e-mail: nussbaumlaura@yahoo.com axiniacorches@yahoo.com

Cotizatia anuali SNPCAR:
20 € la cursul BNR al zilei, pentru medici primari §i medici specialigti
10 € la cursul BNR al zilei, pentru medici rezidenti si profesiuni asociate

Cotizatia SNPCAR include si abonamentul la revista SNPCAR
Achitarea cozitatiei anuale se face in contul
RO39BACX0000003008620000 - Unicredit Bank, Sucursala Timigoara

Calitatea de membru SNPCAR este dovediti prin achitarea anuali a cotizatiei si
trimiterea prin pogtd sau fax a copiei chitantei de plati a cotizatiei cu numele i adresa de
corespondenti.

The Romanian Journal of Child and Adolescent Neurology and Psychiatry
is an open access, peer-reviewed journal that considers articles on all aspects of the
prevention, diagnosis, treatment, management of neurologic and psychiatric disorders
in children and adolescents, as well as Mental Health, Psychotherapy, Family Therapy,
Medical Psychology, Psychosociology, related Molecular Genetics, Neurogenetics,
Neuroimagistics, Epileptology, Rehabilitation, Pathophysiology and Epidemiology.

The journal is focused on the needs of the actual scientific and research
community and is committed to publishing original articles, studies, reviews, case
reports of high scientific value and impact, with relevant contribution in the domain.
The journal encourages researches that utilize modern investigation methods.

Open Access Policy - Romanian Journal of Child and Adolescent
Neurology and Psychiatry provides immediate open access to its content on the
principle that making research freely available to the public, supports a greater
global exchange of knowledge.

Each article type published by the Romanian Journal of Child and
Adolescent Neurology and Psychiatry follows a specific format, as detailed in the
Instructions for Authors.

The Romanian Journal of Child and Adolescent Neurology and Psychiatry
(RJCANP) appears quarterly: 4 issues a year.

The Romanian Journal of Child and Adolescent Neurology and Psychiatry
operates a peer-review system.

Manuscripts that are deemed suitable for peer-review will be assigned to
two-three expert reviewers. Reviewers may be members of the Editorial Board and
external experts in the field.

All submitted manuscripts are read by the editorial staff and peer-reviewed by
at least 3 reviewers, experts with reputation in the field of the article.

The editors then make a decision based on the reviewers’ advice.

The Romanian Journal of Child and Adolescent Neurology and Psychiatry
is committed to rapid editorial decisions and publication, this is why we ask for an
efficient editorial process, respecting the timing of the review.

We comply with the anonymity rules of the peer review process and with
the blind review, so that we don't release the reviewers’ identities to the authors.
The advantage of this blind review process is the fact that it allows for impartial
decisions free from influence by the author.

The Romanian Journal of Child and Adolescent Neurology and Psychiatry
is edited under the aegis of Romanian Academy of Medical Sciences and of the
Romanian Society of Child and Adolescent Neurology and Psychiatry (RSCANP).

The Romanian Journal of Child and Adolescent Neurology and Psychiatry
is indexed in the International Data Base (BDI): Index Copernicus Publish Panel
since 05.08.2010 and in the EBSCO Research Pub Med Database since 04.03.2012.

The journal is accredited by the Romanian Physicians College, the published
articles being credited according to the National Program of Continuous Medical
Education of the Romanian Physicians College

ISSN (print): 2068-8040 / ISSN (on-line): 2068-8040

ABSTRACTING & INDEXING
INDEX (@ COPERNICUS _ Research
N G S ERSCO G
JOURNAL MASTER LIST HOST arapases

Correspondence Address:
Clinic of Child and Adolescent Psychiatry and Neurology,
Timisoara, 300239, no 7 Corbului street,
Tel./fax: 0256/200333 site: www.snpcar.ro
e-mail: nussbaumlaura@yahoo.com axiniacorches@yahoo.com

Annual fee of RSCANP:
20 € at current exchange rates of the Romanian National Bank, for primary and sgecialist doctors
10 € at current exchange rates, for resident doctors and associated professions

The annual fee of RSCANP includes the subscription to the
Romanian Journal of Child and Adolescent Neurology and Psychiatry.
The payment of the fee will be made to the bank account
RO39BACX0000003008620000 — Unicredit Bank, Timisoara branch.

The quality of a RSCANP member is proved by the paying the annual fee and
sending (by post or fax) a copy of the receipt bearing the name anéU> address of correspondence.

Copyright 2014 © Romanian Society of Child and Adolescent Neurology an Psychiatry (RSCANP)



CUPRINS / CONTENTS

REFERATE GENERALE / GENERAL STUDIES

Taxonomia intarzierilor specifice ale deZVOLLATIL ..............cvwwmueeerrreesssiiereeeseessssnnsesesssessssssssssssssessssssssssssesssssssesssses 5
The taxonomy of specific deficiences of deVElOPMENL ............cccccvvrrerecirrrrrssierresssmnsesessneessesssnssssessnne 10
Constantin Lupu, Adriana Cojocaru, Doru Jurchescu

Mecanismele neuroinflamatorii in accidentul vascular cerebral ischemic neonatal ......................... 17
Neuroinflammatory mechanisms in neonatal ischemic Stroke ..............ccccoooccccerveerreecccccssssssssssssiinnen 2
Mariana Sprincean, Svetlana Hadjiu, Ludmila Etco, Cornelia Cilcii,

Nadejda Bejan, Vladimir Egorov, Nadejda Lupusor, Olga Tihai, Revenco Ninel

Achizitia schemei corporale din perspectiva neuropsihologiei.

Disabilitatile prin disfunctii de dezvoltare ..............ccccccccvreiceiiieineeeeeeneecceceeesssssssssssesssesssssseeeee 27
The acquisition of the corporal scheme from the neuropsychology perspective.

Disabilities through development diSEases ... 31
Doru Jurchescu, Adriana Cojocaru, Constantin Lupu

Tulburirile din spectrul autist 1a COPiii CU €PIEPSIE .......cvrcvevvieeeerrrecrsssiirernsecessssiseseeseessssisssesesscessssseen 35
Autistic spectrum disorders in children with epilepsy ... 41
Nadejda Burac, Svetlana Hadjiu, Cornelia Cilcii, Nadejda Lupusor, Corina Griu,

Ludmila Feghiu, Olga Tihai, Revenco Ninel, Sprincean Mariana

Chistul arachnoidian spinal la copil - provocare diagnostic ..........ccccccceeeerrcceeceemsssssssssseeeneeseeeneecee 49
The spinal arachnoid cyst in children — a diagnosis challenge .............c.ccoerreerrresssernssssmeeeressne 56
Eva-Maria Elkan, Ariela Elena Banu, Victorita Stefinescu, Laura Carmen Cristescu Budala,

Ginel Baciu, Violeta Sapira, Mihaela Lungu, Monica Zlati, Aurel Nechita

PREZENTARI DE CAZ/ CASE REPORTS

Aspecte contemporane asupra mecanismelor neuro-inflamator-imune

in epilepsiile copilului: consideratii in baza unui caz cnic .............ccoooiicrrcerrceccccceessrscssissinnnen 65
Modern aspects of neuroinflammatory immune mechanisms

in child epilepsy: considerations based on a clinical Case ................cccomieererneeereeecceessssssssssssisnenen 72

Svetlana Hadjiu, Lucia Andries, Victoria Sacard, Olga Schitco, Cornelia Cilcii,

Alexandr Dorif, Maxim Filipenco, Mariana Sprincean, Vladimir Egorov, Maria Ababii, Ana Antohi, Tamara Olaru,

Nadejda Lupusor, Ludmila Feghiu, Corina Griu, Nineli Revenco



Din istoria expertizelor medico-legale. Despre un dosar penal pentru un dolar ...........ccccccccererrcccccccccsssssiniinnn 81

From the history of the medical-legal expertise. About a criminal case for a dollar ... 83
Constantin Lupu

Comorbiditate paralizie cerebrala - maladia Sprengel ... 85

Comorbidity cerebral palsy - SPrengel diSEase ................ccciieieeeeerrreerecesenssssssiimisesssssseseeesessssssssssssssssessssseee 87

Ligia Robanescu, Cristina Bojan

CURRICULUM VITAE 91

Alexandru Vladimir Ciurea

INVITATIE PENTRU PARTICIPAREA LA EXPOZITIA ARTISTICA

DE LA CONGRESUL XX AL SNPCAR 93
INVITATION FOR PARTICIPATION AT THE 20™ CONGRESS

OF THE RSCANP ART EXHIBITION 94
INSTRUCTIUNI PENTRU AUTORI 95
Redactia

INSTRUCTIONS FOR AUTHORS 97
Editorial Board

FORMULAR DE INSCRIERE iN SNPCAR
REGISTRATION FORM IN RSCANP 101

FORMULAR DE INSCRIERE CONGRES SNPCAR 19-22 SEPTEMBRIE 2018, PREDEAL
REGISTRATION FORM IN RSCANP CONGRESS 19-22 SEPTEMBER 2018, PREDEAL 103




REFERATE GENERALE / GENERAL STUDIES

Taxonomia intérzierilor specifice ale dezvoltarii

The taxonomy of specific deficiences of development

Constantin Lupu !, Adriana Cojocaru?, Doru Jurchescu?

REZUMAT

AMICIE ‘
PREDEALULY, T

specialistii neuropsihiatri, psthopedagogi, psihologi, defectologi, recuperatori si specialisti in reabilitare formeazi echipa de diagnostic, de tratament, de

corectare si normalizare.

Cuvinte-cheie: copii prescolari si scolari, disfunctii cerebrale minore (DCM), leziuni cerebrale minore (LCM), clasificare, definitie, identificare,

diagnostic, bibliografie.

SUMMARY

'The authors enclose the classification of multiple clinical forms of DCM and LCM, the aspects of etiopathogenesis and the possibilities of a diagnosis of
fine-tuning in which neuropsychiatric, psychopedagogic, psychologists, defectologists, recovery and rehabilitation specialists from the diagnostic, treat-

ment, correction and normalization team.

Keywords: pre-school and school children, minor cerebral dysfunction (DCM), minor brain injury (LCM), classification, definition, identification,

diagnostic, references

Motto: O copilirie frumoasi dureazi toati viata
Constantin Lupu

O rememorare a clasificirii multiplelor forme
ale disfunctiilor cerebrale minore (DCM) incepe cu
enumerarea aspectelor genetice ale acestor intarzieri
specifice de dezvoltare. Este cunoscut ci in familii-
le copiilor cu DCM sunt situatii identice la 60% din
ascendentii paterni sau aproximativ la 33%-35% din
ascendentii materni [12]. In diagnosticele de leziune
cerebrald minori (LCM) ne orientim dupi suferinte-
le anamnestice ale copilului precum stirile cerebrale
anoxice sau hipoxice pre- intra si postnatale, stiri hi-
perpiretice severe, traumatisme craniocerebrale si alte
situatii epigenetice [7]. Aceste incadriri in DCM si
LCM se referi la limitele largi ale inteligentei cores-
punzitoare varstei, ceea ce justificd actiunile de reabi-
litare a deficientelor de dezvoltare in diferite tulburiri
de finete ale copildriei [41].

Paralel cu inventarierea taxonomicd, vom parcurge
aspecte din istoria functiilor developmentale si a
disfunctiilor cerebrale.

Profesiunile noastre neuro-psiho-medicale ne
solicitd sd cunoastem informatii multiple si mai
cuprinzitoare din istoria subiectelor abordate, cit
si despre perioadele si etapele vietii umane. Specia
noastri existent de mii de ani, a beneficiat de conditii
stimulative de dezvoltare ascendentd, parcurgind di-
ferite si multiple perioade geoclimatice la care s-a
adaptat prin inteligentd, migrare si comunicare.

Comunicarea prin sunete, gesturi si coduri arhaice,
apoi prin vorbe cu semnificatie — deci prin cuvinte,
a inceput din Paleoliticul Superior si Mezolitic, iar
in Neolitic au aparut semne grafice care notau zilele,
trofeele de vanitoare sau recoltele, incepute prin linii
zgiriate pe pietre, pe scoarta de copac sau pe tiblite de
lut intdrite la soare. Acesta a fost inceputul aritmeticii.
Cu timpul s-au format familii, triburi, populatii si
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popoare care comunicau prin limbaj verbal propriu si
specific grupului de care apartineau [27].

De la inceputuri au fost copii si adulti care au
putut si comunice verbal si prin diferite simbolu-
ri, iar altii nu au reusit si isi insuseascd semnalele
comunicirii [1].

In prezent existd in lume 176 limbi oficiale in
evidenta ONU si UNESCO, dintre acestea apro-
ximativ 58 au scriere si gramaticd proprie. In jurul
fiecdrei limbi se gisesc variante si dialecte, unele cu
vechime, altele dezvoltate mai recent ca imbiniri sau
combiniri intre limbi [16].

Se intdlnesc deseori situatii in care copiii isi
dezvoltd vorbirea si limbajul trecind prin faza de
bilingvism sau trilingvism. In unele cercetiri lingvis-
tice se recomandi ca invitarea multilingvisticd sd
inceapd cu insusirea unei limbi materne cu care copi-
lul si adultul si gindeascd toatd viata [2]. Cu timpul
utilizarea limbajelor s-a extins. Din mijlocul sec. XX,
s-au introdus studiile si utilizarea limbajului artificial
electronic. Specialistii, medici si logopezi din cadrul
Clinicii NPI Timisoara, am participat in anii 1972-
1974 la conceperea sintetizatorului de voce umani
de la Facultatea de Electrotehnici a Institutului
Politehnic din Timigoara. Cercetirile au fost con-
duse de Prof. Dr. Anton Policsek i Colectivul Cate-
drei de Cercetiri Electronice, avind colaboratori pe
Dr. C. Lupu si Log. N. Tordache [40]. S-a obtinut
un sintetizator, care a pronuntat corect litere, diftongi,
cuvinte si expresii in limba romani si limba englezi.

Acest aparat a avut succes la copiii de gradinitd fiind
introdus intr-o pdpusd cu care se jucau repetind cuvin-
tele introduse de noi. In prezent robotii jucirii produsi
in multe tiri reusesc si converseze cu copiii cu dificultiti
de exprimare in vorbire si si-i reinvete si vorbeasci pe
adultii afazici, repetind de multe ori pronuntarea corecta.

In perioada actuali cele mai folosite in lume pentru
comunicarea scrisd sunt literele scrierii latine si note-
le muzicale. Prin aceste simboluri se comunici cel mai
usor si se reproduc sunete, cuvinte si melodii. Aceste
simboluri sunt scrise de la stinga spre dreapta, dar
existd si scrieri de la dreapta spre stinga sau pe verticald.

Inventariem in continuare existenta si continui-
tatea comunicarii prin limbajul semnelor dedicat co-
piilor si adultilor cu surditate, avind dubli deficientd,
cu diagnostic de surdomutitate. Comunicarea prin
semne este folositd de peste doud milenii: primele
intrebuintiri ale semnelor pentru surzi existau in ve-
chile hieroglife ale Egiptului antic.

Fondatorul limbajului semnelor prin litere si cifre
este socotit francezul Charles de I'Epee care a reali-
zat in sec. XVII alfabetul acestui limbaj. Se folosesc
gesturi normale ale mainilor, degetelor si ale mimicii.
Comunicarea surdomutilor a evoluat spre labiolecturd
combinatd cu limbajul gestual corporal si al maini-
lor. Conform legislatiei UE televiziunile nationale
sunt obligate si asigure transmiterea stirilor in limbaj
mimico-gestual [46].

In sec. XIX, in plind dezvoltare mondiald, au fost
inventate incd doud limbaje internationale actuale si
in prezent. In anul 1825 Louis Braille a lansat alfa-
betul pentru nevizitori bazat pe o matrice de sase
puncte in relief citite prin simt tactil: degetele de la
maini si picioare, tegumentele nasului, functii ale lim-
bii etc. [16]. Cu aceste simboluri se realizeazi 63 de
combinatii posibile, incadrate in sistemul de citire,
matematici, logicd, muzici, etc. cu extindere in seg-
mente pentru diferite limbi. Existd si un segment
“Romanian Braille” adaptat limbii romane.

Un limbaj international a fost lansat in anul 1887
de Ludovic Lazar Zamenhof (1859-1907) oftalmolog
si filolog-lingvist polonez. El a creat limba universald
ESPERANTO preluand cuvinte latine, ridicini
din limbile germane, slave, ebraici etc. Inventia lui
Zamenhof are gramatica simpld, astfel ci este folositd
mult in USA, Europa, China si alte tiri asiatice cu
dorinta de a se realiza comunicarea intre popoarele
lumii. In Esperanto se scrie cu litere latine [46].

Toti utilizatorii acestor limbaje au deficiente deve-
lopmentale in insusirea comunicirilor, respectiv avind
obstacole in sincronizarea simturilor existente cu pa-
tologia senzoriald specifici.

Desenele si creatiile in culori ale copiilor prescolari
sunt foarte diferite de la copil la copil. Progresele in
executie se constatd prin jocul de folosire a culorilor la
intimplare, la trecerea spre forme simple colorate: cerc,
triunghi, s.a. Se urmireste depistarea copiilor si elevilor
cu probleme oftalmologice, in special a daltonistilor.

Continuim cu rememorarea unor date impor-
tante ale intririi in utilizarea generald a termenilor
disfunctiilor developmentale.

Dupi 10 ani de activitate (1965-1975), Colectivul
Centrului NPI din Timisoara a hotirit si initieze o
intrunire profesionald, cu scopul de a forma o traditie,
dupid ce colegii din Iasi anuntau prima consfituire
in 1956. Astfel a fost organizati in anul 1976 a II-a
Consfituire de Neuropsihiatrie Infantili din Romania
cu temele:
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A.Principii de asistentd in Neuropsihiatria Infan-
tojuvenild cu referate prezentate de Dr. Eliza Io-
nescu si Dr. Margareta Stefan;

B. Analiza nevrozelor infanto-juvenile.

Important ci la aceastd consfituire au participat
210 medici, psihologi, logopezi, sociologi si pedago-
gi din unititi NPI: cabinete, sectii de spital, clinicile
din cele cinci centre universitare medicale existente
in tard, din marile spitale NPI, din leagine de copii
si din scoli ajutitoare. Organizarea acelei intruniri a
dovedit prin interesul multor specialisti, cd este ne-
voie de astfel de consfituiri cu schimb de experientd
si pentru obtinerea de informatii, perioada respectivd
fiind privati de orice surse din alte tiri. A fost folositi
o noud titulaturd a specialititii NPI, inspiratd din me-
dicina francezd, numindu-se neuropsihiatrie infanto-
juvenild. Au fost discutate timid tulburirile de co-
municare la copii, cu referate dedicate ‘deficientelor
instrumentale’ — tulburiri de vorbire si de scris (dis-
grafii) cu utilizarea termenilor introdusi de Dr. Flo-
rica Bagdasar si psihopedagog Florica Ionescu in
1968 3] (fig. 1).

Au urmat consfituiri cu diferite teme, iar la a VIII-
a Consfituire din 26-28 sept.1985 de la Timisoara,
temele au fost “Aspecte clinice, genetice, psihologice
si psthopatologice ale sindroamelor LCM si DCM, a
disfunctiilor si disabilitatilor de invitare, psihopato-
logia schemei corporale, a disgnoziilor si disfunctiilor
de dezvoltare, inclusiv a sindromului hiperkinetic”. La
aceastd consfituire au fost introduse la noi in tari dia-

gnosticele LCM si DCM (fig. 2).

Directia Sanitara a Judetului USS.m
EEFIEM S E

Tulburirile developmentale ale copiliriei, dezbi-
tute la aceastd Consfituire Nationaldi a NPCA, au fost
prezentate de citre C. Lupu in publicatia: ‘Leziunile
si disfunctiile cerebrale minore’, Edit. Universitatea
de Vest Timisoara, din anul 1988 (fig. 3).

La Congresul SNPCAR din sept. 2018 sunt prezen-
tate la propunerea membrilor societitii noastre si subie-
ctele tulburirilor developmentale prin prezentul referat,
care pe langa descrierile tulburdrilor clasice, prezinta si
noutitile teoretice si clinice in aceste domenii.

Prin examinarea clinici pentru depistarea micro-
simptomelor neurologice, prin investigatiile biochimi-
ce, EEG, prin investigatii computerizate, tomografice,
prin diagnostice psihologice si logopedice, ct si prin
experienta profesionald ne putem pronunta cu destuld
exactitate despre copiii cu intrzieri in dezvoltare [4].

Apreciem cd prima incadrare in diagnosticul de
intarziere specifici developmentala este certificatd de
diferentele mari intre probele verbale/nonverbale - si
prin cele care le sesizim din observatiile familiei si ale
cadrelor didactice [37].

Decdi, pentru diagnosticul unor intarzieri develop-
mentale sunt pretentii clinice si paraclinice serioase. In
fapt stabilind la timp diagnosticul corect al unor intar-
zieri specifice, aducem contributia noastrd in domeniul
sdnititii mintale a copiilor, deci a viitorilor adulti [29].

Specialistii NPCA vor face diagnosticul diferential
al acestor constatiri cu diferitele forme de autism, cu
sindroame fruste extrapiramidale, cu sindroame cere-
beloase genetice, cu tremorul esential, cu tulburdrile
oftalmologice si ale auzului, iar pentru multiplele
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forme de tulburiri de vorbire ne orientim in dia-
gnosticul diferential cu tulburirile de respiratie, cu
bolile cardiorespiratorii, cu deficiente senzoriale sau
cu diferite forme de balbism, pentru evitarea falselor
incadriri [1].

Este necesar si reamintim ci in terminologia
europeand franco-germand dinaintea DSM III, intér-
zierile developmentale erau incadrate in capitolul
tulburdri ‘instrumentale’. Termenul respectiv se re-
ferea la instrumentele de adaptare si comunicare ale
copilului in dezvoltare: comunicare corporali, orien-
tare spatio-temporald, abilititi motorii ale corpului si
mimicii. Cand DSM III si DSM 1V au impus seman-
ticile americane, toti profesionistii medici, psihologi,
pedagogi si recuperatori au preluat definitiile de din-
colo de Oceanul Atlantic [9].

Copiii cu aceste tulburiri ale dezvoltarii vor fi vii-
torii analfabeti si neindeménateci reprezentind cca
40% din elevii descoperiti la bacalaureate in sistemul
de scriere latind si chirilicd, dar mult mai multi in
scrierile asiatice prin ideograme.

Este important si necesar ca orice copil si fie in
evidentd cu un dosar medical care contine datele
AHC, ale sarcinii, nasterii si evolutiei postnatale. In
acest dosar sunt inregistrate aspecte si diagnostice so-
matice si psihologice, care si fie inscrise in cardul de
sdndtate, iar actele medicale sd fie pastrate de familie.

Cunoagtem ci ritmurile developmentale sunt pre-
stabilite genetic, astfel cd putem si prevedem care va fi
cresterea si dezvoltarea copilului respectiv. Vom reuni
informatiile auxologice — antropologice cu cele psiho-
developmentale pentru o viziune completd despre
formarea inteligentelor multiple [20].

Auxologia ne edifici in studiul cresterii fizice
umane sub toate aspectele [5]. In context, ansamblul
dezvoltirii va prelua datele sociofamiliale si economi-
ce cu care se completeazi dinamica devenirii [7].

Dificultitile si intdrzierile in insusirea si
cunoasterea schemei corporale, disarmoniile neurop-
sthologice din dispraxii, ale functiilor adaptative nece-
sare vietii, sunt semnalate de simptomele tulburérilor
de comunicare:

- verbali prin limbaj vorbit: alalia, dislalia, dislogia;

- ale limbajului semnelor prin desen: dispintura;

- alelimbajuluiscris: agrafia, disgrafia, disortografia;

- tulburirile insusirii si comunicdrii prin semne,

simboluri aritmetice, inclusiv deficitul de
utilizare a cifrelor si operatiilor de socotire de tip
acalculie — discalculie;

- ale disfunctiilor muzicale care constau in
nerecunoasterea si incapacititile de a reda
melodii, numite amuzie si dismuzie (fig. 4,5).
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Fig. 4. Delank H.W., Neurologie, 1988
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Fig.5.B.D. 8 ani, Cls.IIa. Dislalie cu tahilalie, disgrafie,
dislexie severa

Problemele disgrafiei-disortografiei le intilnim
si la multi adulti: intelectuali, functionari, medici,
profesori etc. Disgraficii isi cunosc aceste deficiente.
De multe ori nu-si pot descifra nici ei, scrisul rea-
lizat recent. In aceste situatii este important si se
cunoascd posibilitatea evitirii din copilirie prin
exercitii de caligrafie si mai ales prin depistarea
disgrafiei, dar si posibilitatea corectirii la diferite
varste a deficientelor de comunicare prin scris. In
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tot mai multe tiri s-au introdus obligatiile scrierii
corespondentelor, a actelor oficiale si a datelor medi-
cale prin sistemele computerizate.

Amintim si dificultitile in recunoasterea fetelor
umane din mediul proxim adici prosopagnozia (apro-
sopagnozia sau disprosopagnozia).

Memoria spatiald si temporald este localizatd in
girusul temporal posterosuperior [1]. Aceastd functie
importanti este primordiali la copilul mic avind lo-
calizare in emisferul nonverbal si conexiunile sale.

Functia spatiald este asociati cu functia prosopagno-
ziei si de manifestirile emotionale proprii sau a celor
din jur; dar si cu alte functii nonverbale. Remarcim ci
dezvoltarea filogenetici a functiilor temporo-spatiale —
in special a celor spatiale — sunt anterioare filogenetic
tunctiilor verbale din emisferul dominant. invi’;area si
memorarea timpilor se realizeazd ontogenetic si filo-
genetic, derivind din ereditatea bioritmurilor speciilor
anterioare speciei umane.

Sunt frecvente si tulburirile specifice de adaptare
spatiald, temporo-spatiald, de neadaptare la ritmurile
orare numite discronie, urmate de inversarea ritmuri-
lor somn-veghe.

Alte capitole importante ale dezvoltirilor spe-
cifice, dar si a disfunctiilor se referd la tulburirile
indemanarilor, ale gesturilor, mimicii si ale mersu-
lui, incadrate tot in grupa disabilititilor somato-
psihice [17]. Asociat acestor disabilititi, putem
constata neindemdniri — disabilitati concomiten-
te care se referi la manuirea obiectelor din tim-
pul jocului, disabilitati care pot fi corectate prin
colaborarea si imitarea altor copii. Intotdeauna se
recomandi in aceste situatii controlul oftalmologic
si audiologic pentru evitarea falselor incadriri.

Noi am constatat ci sesizarea oriciror nesigurante
si disfunctii poate fi relatatd de pirinti, dar in prin-
cipal depinde de psihologi, psihopedagogi si medici
specialisti instruiti, cunoscitori si dedicati acestor di-
sarmonii pediatrice fine.

intreaga dezvoltare motorie si afectivd a co-
pilului depinde de prezenta adultilor dedicati
comunicdrii pozitive, cea mai importantd fiind
prezenta femining, in special a mamei, insotitd de
alte prezente umane: tatil, rude, doica care pot sti-
mula copilul prin relatii favorabile mimico-gestuale
si afective. In conditii de parenting pozitiv [12],
sugarul si copilul evolueazi spre recunoasterea pro-
priei existente cu constientizarea eului propriu [9].
Acesta este drumul spre personogenezi, deci spre

calitatea identitard, afectivd si empaticd a viitoru-
lui adolescent si adult. Stim cd in fiecare zi copi-
lul aspird informatii si isi insuseste cunostinte si
abilititi de la cei din jur.

Diferite forme de institutionalizare sau izolare in
care copilul mic este imobilizat si privat de modele
de comunicare interumani (tactili, motorie, mimici,
verbald) conduc la insingurare, stereotipii, stagnare si
regres cognitiv-afectiv [15].

Astfel se instaleazd intarzierea specifici de dezvol-
tare psihomotorie de tip hospitalism, cu sechele pe
tot parcursul vietii. In continuare prezentim unele
disfunctii emotional-afective.

Lexitimia este o functie genetici si gnozicd umani,
care se referd la capacitatea psihicd de intelegere, citire,
insusire si exprimare (exteriorizare) a stirilor timice-
emotionale existente la copii, adolescenti si adulti in
relatiile cu propriile tréiri, cit si cu a celor din jur, deci
cu a altor fiinte vii [31].

Termenul lexitimie provine din limba greaci (le-
xie, lexis = citire §i timeyos = emotivitate). Astfel lexi-
timia este una din functiile necesare copilului pentru
a parcurge o dezvoltare normala.

Absenta capacitatilor de a simti, de a prelua si
de a “citi” starea timicd-emotionald proprie sau a ce-
lor apropiati este Alexitimia. Aceastd disfunctie de
dezvoltare o intdlnim sub diferite grade de severitate,
formele simple si corectabile educational fiind inca-
drate in Dislexitimie, iar formele severe evolueazi
spre “analfabetismul” emotional [20].

Din triirile lexitimice se dezvoltd si functiile em-
patice care insotesc permanent viata umand.

Copiii cu pozitie si gandire lexitimicid si afectivi-
tate pozitivd, vor putea fi antrenati pentru prietenie
empatici. Ei se vor apropia in general de prieteni de
varste apropiate si de ambele sexe — si vor beneficia de
legiturile si atasamentul reciproc cu acestia [35].

In tulburirile de dezvoltare ale tunctiilor afectiv-
emotionale, ale lexitimiei se constatd absenta
capacititii de a simti, de a recepta si a intui stirile
timice-emotionale a fiintei apropiate: persoane
vesele, zambitoare sau triste sau necomunicative
etc. Aceste tulburdri sunt definite prin termenele
DISLEXITIMIE sau ALEXITIMIE, care le pu-
tem observa si constata atit la persoanele adulte din
jurul copiilor: la mami, rude sau doici, cat sila copiii
sau adolescentii care nu sesizeazi, nu intercepteazi
si nu participd la manifestirile afective din mediul

proxim [35].
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Deci Dislexitimia si Alexitimia se referd la absenta
competentei emotionale bidirectionate si reciproce:
copil == copil, mama == copil, apartinitori == copil [42].

In prezentarea noastrd sustinem ca Dislexitimia
si Alexitimia sunt tulburiri DCM i LCM care se
referd la sciderea sau absenta competentei emotionale
multidirectionate.

Din functiile developmentale ale intelectului
(IQ) si ale emotiilor (EQ) corecte se vor dezvolta si
competentele inteligentei sociale (IS), inteligentele ar-
tistice (IA) apoi a inteligentelor culturale si spirituale.

Aceste inteligente multiple sumate contribuie la
dezvoltarea identititii noastre [42].

Din punct de vedere neuropsihologic in aceste
definitii se incadreazi si functiile comunicirii intre
fiintele din aceleasi specii si uneori intre diferite specii,
care-si transmit semnale si stiri timice prin bioundele
electromagnetice ale neuronilor cerebrali [31].

CONCLUZII

Rigorile rationamentului medico-neuropsihic
ne-au indreptat si definim cit mai aminuntit i mai
punctual, descrierea simptomelor LCM si DCM
pentru precizia diagnosticelor noastre, dar oferim si
informatii din istoria acestor subiecte.

Tulburirile specifice de dezvoltare somaticd si
psihicd au fost identificate si studiate in perioada
recenti a stiintelor moderne. Autorii realizeazd o enu-
merare a acestor deficiente, oferind profesionistilor
medici, psihologi, recuperatori, sociologi si pedagogi,
posibilitatea si identifice tulburdrile de dezvoltare,
care sunt specifice copiilor sau adolescentilor. Este
necesard o individualizare a fiecdrei situatii. Avind
diagnosticul acestor tulburidri de dezvoltare putem si

Motto: A beautiful childhood lasts for a lifetime
C.Lupu

A remembrance of the classification of multiple
forms of minor cerebral dysfunction (DCM) begins
with the enumeration of the genetic aspects of these
specificdevelopmental delays.Itisknown thatin DCM
children's families, identical situations are in 60% of
paternal ascendants or approximately 33% -35% of
maternal ascendants [12]. In minor brain injury
diagnoses (LCM), we focus on the child's anamnestic
anomalies such as pre-and postnatal anoxic or hypoxic

implementim misuri specifice de stimulare — recupe-
rare, care pot corecta dizabilitatile de dezvoltare.

Mic dictionar al termenilor preluati din limbile clasice
cu semnificatiile respective in textul nostru.

Din limba greaca:

A (a) = negatie, inexistent, fird: afazie, alexie, etc.;

Afazie = aphasia: amutire, pierderea vorbirii;

Dis = riu, rea, gresit, defect, deosebit;

Grafie = graphos, graphicos: scriere, pictare;

Logo, lalios, logos = cuvant, vorbire;

Mezolitic = mesos: de la mijloc;

Neolitic =neo = nou: perioadi din istoria comunei
primitive;

Pictus = picto = picturd/pictographie = sistem pri-
mitiv de picturd cu exprimarea ideilor prin
desene figurative sau simbolice;

Pictura = pintos;

Taxonomia = taxis = aranjare, nomos = lege; ta-
xonomia este stiinta legilor clasificirii dupa
multiple criterii;

Tonus = contractie, incordare in stare de repaos
(distonie);

Din limba lating:

Agramat = agrammatos = fird culturi;

Calculus = numdrare, socotire cu cele patru operatii
aritmetice; acalculie, discalculie;

Cuvant = conventum si vorba;

Dezvoltare (developare — developmental) = trecere
de la o stare anterioari la una nous;

Vorba = verb, verbus = unitate de bazi a vocabu-
larului.

states, severe hyperpyretic conditions, craniocerebral
trauma, and other epigenetic conditions [7]. These
DCM and LCM frames refer to the broad range of
age-appropriate intelligence, which justifies actions
to rehabilitate developmental deficiencies in various
childhood disorders [41].

Parallel to taxonomic inventory, we will explore
aspects of developmental history and brain dysfunction.

Our neuro-psycho-medical professions require us
to know more and more comprehensive information
in the history of the topics being approached and
about the periods and stages of human life. Our
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existing species, for thousands of years, has benefited
from upward development stimulating conditions,
covering different and multiple geoclimatic periods
to which it has adapted itself through intelligence,
migration and communication.

The communication through sounds, gestures and
archaic codes, then through meaningful words-that
is, by words, began from the Upper Paleolithic and
Mesolithic, and in the Neolithic, there were graphic
signs stating the days, the hunting trophies or the
harvests, started by lines scraped on stones, on tree
bark or clay-cured sheets. This was the beginning of
arithmetic. Over time, families, tribes, populations,
and peoples were formed who communicated through
their own verbal and specific language to the group
they belonged to [27].

From the beginning, there were children and
adults who were able to communicate verbally and
with different symbols, and others could not get the
signals of communication [1].

There are currently 176 official languages in
the UN and UNESCO records, of which about 58
have their own writing and grammar. Around every
language there are variants and dialects, some of them
old, others developed more recently as combinations
or languages [16].

Children often experience situations where develop
their speech and language through bilingualism
or trilingualism. In some linguistic research it is
recommended that multilingual learning begin with
the acquisition of a mother tongue with which the
child and adult can think of their whole life [2]. With
time, the use of languages has expanded.

From the middle of the century. XX studiesand use of
artificial electronic language have been introduced. The
doctors and logoped specialists of the NPI Timisoara
Clinic participated in the design of the human voice
synthesizer at the Faculty of Electrotechnics of the
Polytechnic Institute of Timisoara in the years 1972-
1974. Research was conducted by Prof. M.D. PhD.
Anton Policsek and the Department of Electronic
Research, with collaborators M.D. PhD. C. Lupu and
Log. N.Iordache [40]. A synthesizer, who pronounced
correctly letters, diffongs, words and expressions in
Romanian and English, was obtained.

This appliance was successful in bringing the
kindergarten children into a doll with which they
played repeating the words we introduced. At present,
toy robots produced in many countries manage to talk

with children with speech difficulties and invite them
to talk to aphasic adults, often repeating the correct
pronunciation.

In the current period, the most used in the world for
written communication are the letters of Latin writing
and musical notes. These symbols communicate the
easiest and reproduce sounds, words and melodies.
These symbols are written from left to right, but there
are also writings from right to left or vertically.

We further inventory the existence and continuity
of sign language communication for children and
adults with deafness, having a double deficiency with
a diagnosis of deaf-mute. Signal communication has
been used for over two millennia: the first use of signs
for deaf people existed in the ancient hieroglyphs of
ancient Egypt.

The founder of sign language by letters and
numbers is considered the French Charles de I'Epee
who made the alphabet of this language in the XVII
century. Normal gestures of your hands, fingers and
mimics are used. The communication of deaf-mute
peoples has evolved towards labiolecture combined
with body gesture and hand gestures. According to
EU legislation, national televisions are obliged to
ensure the transmission of news in mimic-gestural
language. [46].

In the 19* century, world-wide development,
two more current international languages have been
invented and still are existing today. In 1825 Louis
Braille launched the alphabet for blind people
based on a matrix of six relief points read by tactile
sense: toes and toes, nose teeth, language functions,
etc. [16]. With these symbols, there are 63 possible
combinations in the reading system, math, logic,
music, etc. with extension to segments for different
languages. There is also a Romanian Braille segment
adapted to the Romanian language.

An international language was launched in 1887
by Ludovic Lazar Zamenhof (1859-1907) Polish
ophthalmologist and philologist. He created the
universal language ESPERANTO taking Latin
words, roots from the German, Slavic, Hebrew
languages, etc. Zamenhof's invention has simple
grammar, so it is much used in the US, Europe,
China and other Asian countries with the desire
to communicate between the peoples of the world.
Esperanto is written in Latin letters [46].

All users of these languages have developmental
deficiencies in the acquisition of communications,
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and have obstacles in synchronizing existing senses
with specific sensory pathology.

Drawings and colorings of preschool children are
very different from child to child. The progress in
execution is found in the game of random color use,
when moving to simple colored forms: circle, triangle,
and so on. The aim is to find children and pupils with
ophthalmic problems, especially the Daltonists.

We continue with remembering some important
dates of entering the general use of the terms of
developmental dysfunctions. After 10 years of activity
(1965-1975), the staff of the NPI Center in Timisoara
decided to initiate a professional meeting in order to
form a tradition after the colleagues in lasi announced
the first meeting in 1956. Thus was organized in 1976
the 2" Infant Neuropsychiatry Meeting in Romania
with the themes:

A.Principles of Assistance in Infantile
Neuropsychiatry with papers presented by MD.
Eliza Ionescu and MD. Margareta Stefan;

B. Infant-juvenile neurosis analysis.

It is important that 210 physicians, psychologists,
speech therapists, sociologists and pedagogues from
npi units: cabinets, hospital departments, clinics from
the five medical university centers in the country, from
the big NPI hospitals, children's leeches and schools
helpful. The organization of that meeting has proven by
the interest of many specialists that such exchanges of
experience and information are needed, and that period
is deprived of any source from other countries. A new

title of the NPI specialty was used, inspired by French

—
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‘ anatatii
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Fig. 2. A VIII-a Consfaturire Nationali
de Neuropsihiatrie a Copilului
si Adolescentului

medicine, called infant-juvenile neuropsychiatry. There
were shy discussions about children's communication
disorders, with papers dedicated to “instrumental
deficiencies” - speech and writing disorders (discurses)
using the terms introduced by Florica Bagdasar and
psycho-pedagogue Florica Ionescu in 1968 [3] (fig. 1).

Several themes were followed, and at the VIII
Meeting of 26-28 September 1985 in Timisoara
the themes were "Clinical, genetic, psychological
and psychopathological aspects of LCM and DCM
syndromes, learning disabilities and disabilities,
psychopathology of body shape, developmental
dysfunctions and dysfunctions, including hyperkinetic
syndrome." At this meeting the LCM and DCM
diagnostics were introduced in our country (fig. 2).

The developmental disorders of childhood,
discussed in this NPCA National Conference, were
presented by Constantin Lupu in the publication:
“Minor Brain Diseases and Dysfunctions”, Edit.
West University of Timisoara, since 1988 (fig. 3).

At the SNPCAR Congress in September 2018
are presented at the proposal of the members of our
society, the subjects of the developmental disorders
through the present report, which besides the
descriptions of the classical disorders, presents the
theoretical and clinical novelties in these domains.

Clinical examination for the detection of
neuroscience microsimptoms, biochemical
investigations, EEG, computerized, tomographic,
psychological and logopathic ~ diagnostics and

professional experience can be very accurate with

|

FEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEE
Dr. C.LUPY /

IMIS

Lucrarile = Consfatuirii de
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Fig. 3. Publicatia ,Leziunile si
disfunctiile cerebrale minore”
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children with delays in development [4]. We appreciate
that the first placement in the development-specific
delay diagnosis is certified by the large differences
between the verbal / non-verbal tests and those that we
notice from the family and teacher observations [37].

So, for the diagnosis of developmental delays,
there are serious clinical and paraclinical claims. In
fact, setting the correct diagnosis of specific delays in
time, we bring our contribution to the mental health
of children, so to future adults [29].

CANP specialists will make a differential diagnosis
of these findings with different forms of autism,
with extrapyramidal frustrating syndromes, genetic
cerebellar syndromes, essential tremors, ophthalmic
and hearing disorders, and for many forms of speech
disorders we are focusing on differential diagnosis
with breathing disorders, with cardio-respiratory
diseases, with sensory deficiencies or to avoid false
frames, with various forms of stuttering [1].

It is necessary to recall that in the Franco-
German European terminology before DSM III,
developmental delays were included in the chapter of
‘instrumental’ disorders. The term concerned adaptive
and communication tools of the developing child:
body communication, spatio-temporal orientation,
motor skills of the body and mimics. When DSM 1I1
and DSM IV imposed US semantics, all physicians,
psychologists, pedagogues, and recovery practitioners
took over the definitions beyond the Atlantic Ocean[9].

Children with these developmental disorders will
be the future illiterate and unindemanate, representing
about 40% of students found in baccalaureate in the
Latin and Cyrillic writing system, but much more in
Asian writings through ideograms.

It is important and necessary for every child to be
aware of with a medical file containing HCA data,
pregnancy, birth and postnatal development. In this
file are recorded somatic and psychological aspects
and diagnoses, to be entered in the health card, and
the medical records to be kept by the family.

We know that developmental rhythms are
geneticallypredetermined,sowe can predict the growth
and development of the child. We will bring together
the auxological and anthropological information to
the psychodevelopmental for a complete vision of the
formation of multiple intelligences [20].

Auxology builds on us in the study of human
physical growth in all its aspects [4]. In the context,
the development ensemble will take over the

socio-familial and economic data that completes the
dynamics of becoming [7].

Ditficulties and delays in learning and knowing
body shape, neuropsychological disarmonies in
dysprax, adaptive functions necessary for life, are
signaled by the symptoms of communication
disorders:

- verbal speech: alalia, dislalia, dislogia;

- sign language through drawing: dispintura;

- of the written language: agraphy, disgraphy,

disortography;
- disturbances of  self-knowledge and
communication  through signs, arithmetic

symbols, including the deficiency in the use of
digits and accalculation-discalculatory operations;

- musical dysfunctions consisting of unrecognition
and inability to play songs, called amusical and
dismusical dysfunctions (fig. 4, 5).

72 2. Teil: Neurologische Syndrome a
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i Kontralat. sensible Ausfille
e sensible Jackson Anfﬁllg
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Autotopagnosie
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spast. Lihmung. Déviation
conjuguée. Mot. Jackson-
oder Adversivanfille
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Ko ité
nvexitit Okzipitalhirn-
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Gesichtsfeld-
ausfille
Stérungen der
Augenmotorik
optische Agnosie

Antriebs - und
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motorische
Aphasie

Orbitalhirn
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Enthemmung
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depressiv-hypochondr.

Verstimmung

Abb.40 Topische Zuordnung von Hirnrindenstérungen

Fig. 4. Delank H.W., Neurologie, 1988

The problems of disgraphy-disortography are
also encountered by many adults: intellectuals,
functionaries, doctors, teachers, etc. The peoples with
this problems know these deficiencies. Often they
can not even read what recently writing. In these
situations, it is important to know the possibility of
avoiding childhood through calligraphy exercises
and especially by detecting the disgraphy, but also
the possibility of correcting at different ages the
deficiencies of communication through writing. In
more and more countries the obligations to write
correspondences, official documents and medical data
through computerized systems were introduced.
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We also recall the difficulties in recognizing the
human faces in the proximal environment, namely
prosopagnosis (aprosopagnosis or disprosopagnosis).

Spatial and temporal memory islocated in postero-
superior temporal gyrus [1]. This important function
is essential to the little child with localization in the
nonverbal hemisphere and its connections.

The spatial function is associated with the
prosopagnosis  function and the emotional
manifestations of oneself or others; but also with other
nonverbal functions. We note that the phylogenetic
development of temporo-spatial functions - especially
spatial functions - are phylogenetic prior to the verbal
functions of the dominant hemisphere. Learning
and memorizing time is done ontogenetically and
phylogenetically, deriving from the heredity of
biorhythms of species prior to the human species.

There are also frequent specific disturbances of
spatial, temporospace adaptation, non-adjustment to
hourly rhythms called discrony, followed by reversal
of sleep-wake rhythms.

Otherimportant chapters of specific developments,
as well as of dysfunctions, relate to the skills, gestures,
mimics and walking disorders, also included in
the group of somato-psychiatric disabilities [17].
Associated with these disabilities, we can observe
uninvitedness - concomitant disabilities that refer
to the manipulation of objects during the game,
disabilities that can be corrected by collaborating and
imitating other children. It is always recommended

in these situations to check the ophthalmological and
audiological way to avoid false framing.

We have found that the notification of any unsafe
and dysfunctional can be reported by parents, but
mainly depends on psychologists, psychopedagogues
and specialists trained, knowledgeable and dedicated
to these fine pediatric disarmons.

The whole child's motoric and affective
development depends on the presence of adults
dedicated to positive communication, the most
important being the female presence, especially the
mother, accompanied by other human presentations:
father, relatives, nurse who can stimulate the child
through favorable gestational and emotional
relationships. In positive parenting conditions
[12], the infant and the child are evolving towards
recognizing their own existence with the awareness of
their own self [9]. This is the road to personogenesis,
so to the identity, emotional and emotional quality
of the future adolescent and adult. We know that
every day the child aspires information and acquires
knowledge and skills from others.

Different forms of institutionalization or isolation
in which the young child is immobilized and
deprived of models of inter-human communication
(tactile, motoric, mimic, verbal) lead to insurrection,
stereotypes, ~stagnation and  cognitive-affective
regression [15].

Thus, the specific delay of psychomotor
development of hospitalism, with lifelong sequelae,
is established. Here are some emotional-emotional
dysfunctions.

Lexitimia is a genetic and human gnostic function,
which refers to the psychic ability to understand,
read, assimilate and express (exteriorize) the existing
emotional and emotional states in children, adolescents
and adults in relationships with their own lives, as well
as those in jue, so with other living beings [31].

The lexitimia term comes from Greek (lexis, lexis
= reading and timeyos = emotivity). Thus lexitimia is
one of the functions necessary for the child to undergo
a normal development.

Absence of the ability to feel, to take and
to’read" your own emotional or emotional state is
ALEXITIMIA. This developmental dysfunction
is encountered under varying degrees of severity,
the simple and corrective educational forms being
embedded in DISLEXITIMITY, and the severe

forms evolving towards emotional "illiteracy" [20].
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Of the lexitimate feelings, the empathic functions
that constantly accompany human life also develop.

Children with lexithic position and lexitimate
thinking and positive affectivity will be trained for
empathic friendship. They will generally come close
to close - same-age friends and both sexes - and
will benefit from their ties and attachment to each
other [35].

In the developmental disturbances of the emotional
and emotional functions of the lexitimity we find
the absence of the ability to feel, to receive and to
understand the emotional and emotional states of the
close being: sad smiling or sad or noncommunicative
people, etc. These disorders are defined by the terms
Dyslexitimia or Alexitimia, which we can observe and
observe in adult adults around children: in mother,
relatives or nurse, as well as in children or adolescents
who do not notice, intercept and participate in affective
manifestations in the proximate environment [35].

So, Dyslexitimia and Alexitimia refer to the
absence of emotional bi-directional and reciprocal
competence: child == child, mother == child, family
members == child [42].

In our presentation we argue that Dysleximia and
Alexitimia are disorders of DCM and LCM that
refer to the decrease or absence of multidirectional
emotional competence.

From the developmental functions of intellect
(IQ) and correct emotions (EQ), the competences of
social intelligence (SI), artistic intelligence (AI) and
cultural and spiritual intelligence will also develop.

These multiple intelligent sums contribute to the
development of our identity [42].

From a neuropsychological point of view
these definitions also include the functions of
communication between the beings of the same
species and sometimes between different species,
which transmit their signals and timed states
through the electromagnetic bones of the cerebral
neurons.

CONCLUSIONS:

Rigors of medical-neuropsychological reasoning
have directed us to define as thoroughly and
punctually as possible the description of LCM and

DCM symptoms for the accuracy of our diagnostics,
but we also provide information in the history of
these topics.

Specific  disorders of somatic and mental
development have been identified and studied in the
recent period of modern science. The authors make an
enumeration of these deficiencies, offering physicians,
psychologists, sociologists and pedagogues, the
opportunity to identify developmental disorders that
are specific to children or adolescents. It is necessary
to individualize each situation. Having diagnosed
these developmental disorders, we can implement
specific stimulation-recovery measures that can
correct developmental disabilities.

Small dictionary of terms taken from the classical
languages with the respective meanings in our text.

From Greek:

- A (a) = negation, nonexistent, without: aphasia,
alexia, etc .;

- Afazie = aphaasia: amulet, loss of speech;

- Bad, bad, wrong, defective, special;

- graphs = graphos, graphicos: writing, painting;

- Logo, luminous, logos = word, speech;

- Mesolithic = mesos: from the middle;

- Neolithic = neo = new: the period in the history
of the primitive commune;

- Pictus = picto = painting / pictographie = primitive
system of painting with expression of ideas
by figurative or symbolic drawings;

- painting = pintos;

- taxonomy = taxis = arrangement, nomos = law;
taxonomy is the science of classification
laws according to multiple criteria;

- Tonus = contraction, resting tension (dystonia);

From Latin:

- Agramat = agrammatos = no culture;

- Calculus = counting, counting with the four
arithmetic operations; acalculia, discalculia;

- Word = conventum and word;

- Development (development) = transition from
previous state to new;

- Speech = verb, verbus = basic vocabulary unit.
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Mecanismele neuroinflamatorii in accidentul vascular cerebral
ischemic neonatal

Neuroinflammatory mechanisms in neonatal ischemic stroke

Mariana Sprincean'?, Svetlana Hadjiu ', Ludmila Etco '?, Cornelia Cilcii ',

Nadejda Bejan ', Vladimir Egorov *, Nadejda Lupusor !, Olga Tihai %, Revenco Ninel '

REZUMAT

Mecanismele neuroinflamatorii in accidentul vascular cerebral ischemic neonatal in baza studiului bibliografic sunt abordate in lucrare. Accidentul vascular
cerebral (AVC) este o boald rard la copii, cu o incidentd estimatd intre 2-13/100000 si un impact semnificativ asupra morbidititii si mortalititii. AVC
ischemic cel mai des apare in perioada prenatald si in primele 28 de zile cu o frecventd de 1:4000 de nou-niscuti vii. Neuroinflamarea reprezintd unul
dintre principale mecanisme care stau la baza aparitiei si dezvoltirii AVC. In acest context, este actuali si importanti studierea markerilor inflamatorii
responsabili pentru debutul si patogeneza AVC la copii. In lista biomarkerilor inflamatorii mentionati in articol sunt: citokinele proinflamatorii, cum ar fi
IL-6,IL-1p, dar si alte molecule si factori biologici, incluzind factorul vascular endotelial de crestere (VEGF), factorul ciliar neurotrofic (CNTF), prote-
ina S100B, endoglina CD 105, anticorpii antifosfolipidici (AAF). Sinteza datelor literaturii denotd ci AVCI este definit prin pierderea functiei cerebrale
cauzate de diminuarea fluxului sanguin cerebral in aria afectatd. Dupi ce se produce AVCI, aportul de singe la tesutul cerebral afectat este redus, ceea
ce duce la privarea de oxigen in celulele creierului. Angiogeneza apare in creierul uman dupi AVC suportat. Ischemia induce o crestere semnificativi a
densititii microvasculare, un semn al angiogenezei, in penumbra infarctului cerebral. Cunoasterea mecanismelor neuroinflamatorii responsabile de debutul
si patogeneza AVCI neonatal este importantd pentru aprecierea rispunsurilor inflamatorii dupd AVCI la copii. Concluzii: Stabilirea etiologiei AVC la
copii este un domeniu foarte important, fiind cauzat de factorii etiologici multipli, diferiti fatd de adult. Variatele aspecte etiopatogenetice ale AVC la
copii sunt concepute, preponderent, prin prisma factorilor de risc. Neuroinflamarea constituie mecanismul patogenetic principal care sti la baza dezvoltirii
AVC la copii. Nivelul periferic al markerilor inflamatorii responsabili pentru debutul si patogeneza AVC este important pentru aprecierea rispunsurilor
inflamatorii aparute dupd un AVC la copii.

Cuvinte-cheie: accident vascular cerebral ischemic neonatal, copii, neuroinflamarea etiopatogeneza

SUMMARY

Neuroinflammatory mechanisms in neonatal ischemic stroke based on the bibliographic study are approached in the article. Stroke is a rare disease in

children with an estimated incidence between 2 to 13 for 100000 of population and has a significant impact on morbidity and mortality. Ischemic stroke
most often occurs during prenatal and first 28 days with a frequency of 1: 4000 live births. Neuroinflammation is one of the main mechanisms underlying
development of stroke. In this context, it is important to study the inflammatory markers responsible for the onset and pathogenesis of stroke in chil-
dren. Among the inflammatory biomarkers mentioned in presented study are: proinflammatory cytokines such as IL-6, IL-1p, but also other biological
molecules and factors including vascular endothelial growth factor (VEGF), ciliary neurotrophic factor (CNTF), 51008 protein, CD105 endoglin,
antiphospholipid antibodies (aPL). Synthesis of literature data shows that ischemic stroke is defined by the loss of brain function which is caused by di-
minished cerebral blood flow in the affected area. After ischemic stroke is occurred, the blood supply in the area of the affected brain tissue is diminished,
which leads to oxygen deficiency in the brain neurons. Angiogenesis occurs in the human brain after the stroke. Ischemia induces a significant increase in
microvascular density which is a sign of angiogenesis that occurs after cerebral infarction. Knowing the neuroinflammatory mechanisms responsible for
development and pathogenesis of neonatal ischemic stroke is important for assessing the inflammatory responses. Conclusions: Determining the etiology
of stroke in children is a very important issue, being caused by multiple etiological factors, different from the adult. Various etiopathogenetic aspects of
stroke in children are determined mainly by risk factors. Neuroinflammation is the main pathogenetic mechanism underlying the development of stroke in
children. Levels in serum of inflammatory markers responsible for the onset and pathogenesis of stroke is important for assessing inflammatory responses
after stroke in children.

Keywords: neonatal ischemic stroke, children, neuroinflammation, etiopathogenesis
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Accidentul vascular cerebral (AVC) ischemic cel
mai des apare in perioada prenatald si in primele 28
de zile cu o frecventd de 1:4000 de nou-niscuti vii [7].
AVC-ul poate avea loc in timpul sarcinii sau imedi-
at dupd nastere, firi simptome marcante [7, 8]. AVC
ischemic neonatal ridici numeroase aspecte datoritd
morbidititii semnificative care dezvolti deficite ne-
urologice si cognitive severe pe termen lung, inclusiv
paralizie cerebrald, epilepsie, tulburiri neuropsiholo-
gice si tulburdri de comportament.

Neuroinflamarea reprezinti unul dintre principale-
le mecanisme care stau la baza aparitiei si dezvoltirii
AVC. In acest context, este actuald si importantd studi-
erea reviewului literaturii privind markerii inflamatori
responsabili pentru debutul si patogeneza AVC la co-
pii [8, 13]. Studiile clinice si investigatiile cercetitori-
lor din domeniu au aritat ci rispunsurile inflamatorii
dupi AVC la copii sunt diferite fati de adulti [6].

De la actualizarea crescindi a literaturii stiintifice
biomoleculare, biomarkerii in AVCI au atins o re-
vizuire remarcabili in ultimii ani. In afari de rolul
diagnostic si prognostic al unor markeri inflamatori,
multe alte molecule si factori biologici au fost addugati
in listd, incluznd citokine derivate din tesuturi, mo-
lecule asemanitoare factorului de crestere, hormoni si
micro ARN [6]. Panid in prezent, biomarkerii repre-
zintd o posibild provocare in diagnosticarea si evalua-
rea prognostici a debutului, patogenezei si recuperirii
AVC. Multe molecule sunt incd in curs de investigare
si pot deveni biomarkeri promititori si incurajatori.
Cercetarea experimentald si clinicd ar trebui sd spo-
reascd aceastd listd si sd promoveze noi descoperiri in
acest domeniu, pentru a imbunititi diagnosticul si
tratamentul AVC pediatric [7].

Datele din literatura stiintifici biomoleculard pun
in evidentd rolul major al biomarkerilor in diagnosti-
carea, evaluarea prognosticului neurologic, patogene-
zei si recuperirii AVC la copii. In lista biomarkerilor
sunt inclusi unii markeri inflamatori: citokinele pro-
inflamatorii, cum ar fi IL-6,IL-1B, dar si alte mole-
cule si factori biologici, incluzind factorul vascular
endotelial de crestere (VEGF), factorul ciliar neuro-
trofic (CNTF), proteina S100B, endoglina CD 105,
anticorpii antifosfolipidici (AAF) etc. [1,10,13,14].

Pe langi rolul diagnostic si prognostic al unor
markeri inflamatori, cum ar fi IL-6, TNF-a sau IL-
1B, multe alte molecule si factori biologici in com-
partimentul seric sau plasma au fost addugati pe list,
citokine (miocine, adipokine), molecule de tip factor

de crestere, hormoni si micro ARN. Neuroinflama-
rea reprezintd mecanismul principal care std la baza
aparitiei si dezvoltirii AVC, iar nivelul periferic al fac-
torilor imuno-solubili si al celulelor imune trebuie si
dea dovadi fie pentru debutul si patogeneza AVC, fie
pentru recuperarea acestuia [6,7,8].

Endoglina (ENG, cunoscutd si ca CD105) este
un receptor asociat cu factorul de crestere p (TGFp),
fiind necesard atit pentru vasculogenezi, cit si pen-
tru angiogenezi [5]. Angiogeneza este importanti in
dezvoltarea vascularizirii cerebrale si in patogeneza
bolilor vasculare cerebrale. ENG este o componen-
td esentiald a complexului de activare a sintezei de
oxid de azot endotelial. Studiile la animale au aritat
cd deficienta ENG afecteazd recuperarea acciden-
tului vascular cerebral. Deficienta ENG afecteazi,
de asemenea, reglarea tonusului vascular, care are o
contributie in patogeneza malformatiilor arteriove-
noase cerebrale si a vasospasmului [11].

Studiile efectuate de Choi E.J., Walker EJ. si
altii au ardtat ci ENG a fost foarte exprimati in re-
giunea de penumbri lezionali a AVC uman, unde a
fost gisitd o crestere a angiogenezei [5]. Rolul ENG
in AVC este extrem de complex. Astfel ci, expresia
ENG amplifici semnalizarea factorului tumoral de
crestere (T'GFp) si promoveazi remodelarea noului
perete vascular [8]. Supraexpresia ENG protejeazi,
de asemenea, celulele endoteliale impotriva apoptozei
induse de TGFp. Reducerea apoptozei celulelor vas-
culare dupd hipoxie imbunititeste aportul de singe
la tesutul ischemic. Cresterea expresiei ENG in celu-
lele endoteliale ar putea fi, de asemenea, periculoasi,
deoarece permeabilitatea barierei hematoencefalice
poate fi crescutd in unele dintre capilarele care expri-
mi un nivel ridicat de ENG, fiind insotita de infiltra-
rea celulelor mononucleare in tesutul cerebral adia-
cent [7]. Aceste constatiri sugereazd ci supraexpresia
pronuntati a ENG ar putea afecta integritatea perete-
lui vasului. In acelasi timp, lipsa expresiei ENG poate
indica daune vasculare severe [5]. ENG este implicati
in patogeneza leziunilor cerebrale post-ischemice la
om. Anormalitatea ENG ar putea conduce la deterio-
rarea neurologici pe termen lung sau aparitia tulburi-
rilor cognitive dupd un AVCI acut [11].

Factorul de crestere endotelial vascular (VEGF)
a fost asociat recent cu BDNF ca biomarker al AVC,
desi cu unele critici [4]. La modelele animale, facto-
rul neurotrofic (CNTF), care este reglat endogen in
cadrul unui debut de AVC, mediazi neurogeneza si
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procesele antiinflamatorii [11]. Pind in prezent nu
existd dovezi cu privire la rolul CNTF plasmatic in
AVC, desi nivelurile circulante ale acestei neurotro-
fine au beneficiat de mult mai multd importantd in
studiul pacientilor cu sclerozi amiotrofici laterali [5].
Factorii de crestere vasculari endoteliali (VEGF)
s-au dovedit a participa la aterosclerozi, arterioge-
nezd, edem cerebral, neuroprotectie, neurogenezi,
angiogenezd, fenomene postischemice cu repararea
ulterior a vaselor, avind impact si asupra efectelor ce-
lulelor stem transplantate in AVC experimental. Cele
mai multe dintre aceste procese implici VEGF-A si
receptorul acestuia, VEGFR-2. Astfel ci VEGF-B,
factorul de crestere placentard si VEGFR-1 au fost
implicate doar in unele cazuri. Ciile de semnaliza-
re VEGF reprezinti obiective potentiale importante
pentru tratamentul acut si cronic al AVC [4, 5].
VEGF-A este un mediator principal al angioge-
nezei cerebrale, care are valori crescute dupi AVC la
rozitoare si la oameni [4]. Angiogeneza creierului
este un proces bine controlat, fiind reglat de factorii
de crestere derivati neuroectodermici care se leagi la
receptorii tirozinkinazelor exprimati pe celulele en-
doteliale [5]. In creierul de sobolan, angiogeneza este
completd in jurul zilei postnatale 20. Cu toate acestea,
in creierul adult in conditii patologice cum ar fi hi-
poxia / ischemia si cresterea tumorii cerebrale, celulele
endoteliale pot prolifera. Dovezile actuale sugereazi ci
angiogeneza fiziologici in creier este reglat prin me-
canisme similare, la fel ca si in angiogeneza patologici
indusd de tumori sau de hipoxie/ischemie. Mitogenul
celular endotelial de inductie in hipoxie, factorul de
permeabilitate vasculard si VEGF pare si joace un rol
esential in majoritatea acestor procese [4]. VEGF se
exprimi atunci cind angiogeneza este crescutd, ca si
in neuroectodermul embrionar, in glioblastoame si in
jurul infarctului. Insi, se exprimi prin niveluri scazute
in absenta angiogenezei, la fel ca in neuroectodermul
adult. Pe de altd parte, inducerea angiogenezei prin
factori de crestere (proangiogenezi) se poate dovedi
afi o terapie rationald pentru pacientii cu AVC [4, 5].
Proteina S100B este cel mai bine studiat biomar-
ker in AVC. Aceasta posedi proprietiti intracelulare
si extracelulare. Intracelular, proteina S100B este par-
te a homeostazei calciului, transferand astfel semnale
de la mesagerii secundari [1]. Aceastd proteind este
implicati in diferentierea celulard si progresia ciclului
celular avind si efectul de inhibarea apoptozei daci
este aplicatd in conditii experimentale. Extracelular,

atit in fiziologia normald, cit si in conditii traumatice,
proteina S100B stimuleazi neurogeneza si plasticita-
tea neuronal, are efect neuromodulator si intensificd
procesele implicate in memorie si invitare [2]. Majo-
rarea nivelelor extracelulare ale proteinei S100B s-a
dovedit a duce la disfunctie neuronala sau la moartea
celulelor datoritd unui rispuns inflamator care sti-
muleazi astrocitele si microglia pentru ca acestea si
recruteze si si producd citokine proinflamatorii, cu
cresterea ulterioard a nivelelor extracelulare de calciu si
activarea oxidului de azot, cu efecte diunitoare. Unele
studii evidentiazi diferite efecte ale proteinei S100B
ce depind de receptorul pentru produse endoglicante
avansate, care este reglat de nivelele crescute ale pro-
teinei S100B si care poate provoca activarea genelor
proinflamatorii [1, 2].

Sinteza datelor literaturii denoti ci AVCI este
definit prin pierderea functiei cerebrale cauzate de
diminuarea fluxului sanguin cerebral in aria afectati.
Dupi ce se produce acest accident, aportul de singe
la tesutul cerebral afectat este redus, ceea ce duce la
privarea de oxigen a celulelor creierului. Angiogeneza
apare in creierul uman dupi AVC suportat. Ischemia
induce o crestere semnificativd a densititii microvas-
culare, un semn al angiogenezei, in penumbra infarc-
tului cerebral [3, 14]. Gradul de crestere al densititii
vaselor in penumbra ischemici este corelat pozitiv cu
rata de supravietuire a pacientilor cu AVC [1]. In plus,
angiogeneza crescutd a fost asociati cu ameliorarea
rezultatelor functionale atit la modelele animale, ct
si la pacientii cu AVC [13].

Cercetitorii Clémence Guiraut s.a. au demonstrat
ci in urma AVC cresc nivelele de citokine ca urmare
a cresterii productiei de celule inflamatorii, gliale si
neuronale cu IL-1, IL-6, IL-10, factorul de necrozi
tumorali-alfa (TNF-a) si factorul de crestere trans-
formator-beta (TGF-), acesta fiind cel mai studi-
at in AVC [9]. IL-1B si TNF-o au fost asociate cu
exacerbarea leziunilor in cadrul AVC, in timp ce s-a
constatat ci IL-6, IL-10 si TGF-B au efecte neuro-
protective [8] (fig. 1).

Inflamatia si coagularea sunt procese strins lega-
te in mod bidirectional. De exemplu, trombina, care
este un activator al cascadei de coagulare, este, de
asemenea, capabild si inducid expresia citokinelor si
chemokinelor proinflamatorii de citre celulele endo-
teliale. Trombocitele nu numai ci sunt implicate in
coagulare pentru a proteja organismul de deteriorarea
peretelui arterial dar sunt implicate si in captarea si
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Fig. 1 Raspunsul inflamator in AVC neonatal (Clémence Guiraut .a., 2016)

eliminarea agentilor bacterieni. Prin urmare, procesul
trombotic este asociat cu migrarea la locul de leziune
a celulelor imune, ceea ce poartd denumirea de proces
imunotrombotic [2]. Trombocitele activate au un rol
important in imunotrombozi; acestea contribuie la
migrarea neutrofilelor si monocitelor, aderenta si ac-
tivarea acestora induce rdspuns proinflamator. Aceste
celule imune ar putea induce o inflamatie devasta-
toare in interiorul peretelui unei artere trombozate,
ceea ce ar declansa o ocluzie si trombozi ulterioard,
asa cum s-a observat in coagularea intravasculard di-
seminatd ulterior sepsisului. Prin urmare, procesele
imunotrombotice care apar in interiorul lumenului
si procesele inflamatorii ar putea face parte dintr-
un cerc vicios care relevd fiziopatologia AVC-urilor
ischemice neonatale, chiar si in cadrul unui proces
embolic primar care declanseazi inflamatia peretelui
arterial.

Pe baza constatirilor clinice si preclinice de mai sus,
AVC ischemic neonatal rezulti in urma mecanismelor
ce combind inflamatia perinatali si ischemia hipoxicd
(TH). In contrast cu TH sau inflamatia postnatali care
apare cu cel putin 24 de ore inainte de IH, in cadrul
studiilor preclinice s-au demonstrat a fi neuroprotecti-
ve, inflamatia prenatald sensibilizeazi creierul imediat
la leziuni postnatale de tip IH [8]. La nou-niscuti, o
astfel de expunere inflamatorie prenatali (de exemplu

din cauza corioamnionitei) ar putea fi implicati in
agravarea leziunilor IH. Ciile inflamatorii implicate
in IH si infectia/inflamatia caracteristice AVC-urilor
ischemice neonatale sunt prezentate mai jos.

Prima fazi a leziunii in AVCI neonatal are loc intre
0 si 6 ore dupi expunerea la hipoxie-ischemie (HI)
sau infectie/inflamatie plus HI [12]. Aceastd fazi se
caracterizeazd prin diferite tipuri de moarte celulard,
incluzand necroza si necroptoza. Leziunile celulare
primare vor induce activarea mai multor cascade in-
flamatorii. Expunerea la lipopolizaharide (LPS) si la
HI duce la activarea diverselor mecanisme de rispuns
celular in interiorul neuronilor, ceea ce duce la o supra-
expresie a IL-1B, sinteza factorului de necroza tumo-
rali (TBF-a) indusi de factorul nuclear-kB (NFxB),
activarea inflamasomului. Aceste fenomene vor duce
in continuare la activarea celulelor gliale si cresterea
inflamatiei prin eliberarea de specii reactive de oxigen
(SRO) si a mai multor molecule inflamatorii [10].
Stresul celular neuronal asociat cu AVC ischemic se
datoreazi in principal combinatiei dintre insuficientd
energeticd, excesului de Ca2 + intracelular si a elibera-
rii glutamatului, precum si a dezechilibrului ionic si a
stresului oxidativ. Toate aceste mecanisme determini
moartea celulelor neurale. Moartea celulard, necroza si
necroptoza apar intre 0 si 6 ore dupa expunerea la IH
sau alte mecanisme patogenetice in combinatie cu IH.
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Fig.2. Mecanismele neuroinflamatorii in AVC ischemic neonatal (Antoine Giraud s.a., 2017)

Cercetitorii Antoine Giraud s.a. au constatat ci
expunerea la lipopolizaharide si IH duce la formarea
unui cerc vicios in care are loc autodistrugerea neu-
ronald, fiind mediatd de mediatorii inflamatiei: IL-
1B, TNF-a, se atestd producerea speciilor reactive de
oxigen (ROS) si apoptoza indusi de protein kinazele
mitogen-activate (MAPK) [8]. Lipopolizaharidele
combinate cu IH duc la activarea gliald si sinteza
moleculelor neurotoxice, precum metaloproteinaza
matriciald indusi de IL-1B, oxidul nitric (NO) si
NO sintaza inductibili (iNOS). Atunci cind cre-
ierul este expus la actiunea lipopolizaharidelor si
IH, NO si IL-1p isi potenteazi efectul si contribu-
ie la distrugerea barierei hematoencefalice (BHE)
prin degradarea laminei vaselor intracerebrale. In
urma acestei leziuni mediatorii proinflamatori
si/sau neurotoxici pot pitrunde liber prin BHE.
Necroptoza reprezinti moartea celulard precoce si
este declansatd de mediatorii inflamatori TNF-a si
receptori din familia TNF (TNFR): TNFR-1, FAS
si TLR (preponderent TLR-3 si TLR-4). Necrozo-
mul este un complex care necesitd prezenta recep-
torului activat ce interactioneazd cu protein kinaze
(RIP-1, RIP-3) si a pseudo-kinazei (MLKL) pentru
a executa necroptoza. Toate mecanismele prin care
MLKL induce moartea celulard nu sunt complet
elucidate. S-a demonstrat ci expresia cerebrald a
TNF-a a fost declansati sub actiunea lipopolizaha-
ridelor si expunerea la IH [6].

Faza secundara apare intre 24 si 72 de ore dupa
AVCI neonatal si include procese precum apoptoza
celulari, anoikizisul si autofagia. In ansamblu, aces-
te procese vor induce activarea endoteliului vascular
cerebral i, in continuare, posibil cu lezarea barierei
hematoencefalice si infiltrarea leucocitelor in creier.
Studiile preclinice au aritat ci mecanismele apoptoti-
ce au rol neuroprotectiv [8] (fig. 2).

Este cunoscut ci mecanismele mortii celulare prin
apoptozi si autofagie se intersecteazd si cd autofagia
poate bloca apoptoza prin sechestrarea mitocondri-
ilor. Inducerea autofagiei imediat dupd IH neonatal
poate fi un mecanism neuroprotector care va limita
apoptoza. Pe de alti parte, autofagia pare si fie impli-
cati in moartea celulard indusi de TH. In plus, o alti
formi de apoptozi — anoikizis, ar putea urma expune-
rii la IH si/sau inflamatie [9].

CONCLUZII

Stabilirea etiologiei AVC la copii este un domeniu
foarte important, el fiind cauzat de factori etiologici
multipli, diferiti fatd de adult. Variatele aspecte etio-
patogenetice ale AVC la copii sunt concepute, prepon-
derent, prin prisma factorilor de risc. Neuroinflamarea
constituie mecanismul patogenetic principal care sti
la baza dezvoltirii AVC la copii. Nivelul periferic al
markerilor inflamatorii responsabili pentru debutul si
patogeneza AVC este important pentru aprecierea ris-
punsurilor inflamatorii aparute dupd un AVC la copii.
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Ischemic stroke (IS) most often occurs during
the prenatal period and in the first 28 days with a
frequency of 1:4000 live newborns [7]. Stroke can
occur during pregnancy or immediately after birth,
without any marked symptoms [7, 8]. Neonatal IS
is very important due to significant complications
associated with long-term severe neurological and
cognitive deficits, including cerebral palsy, epilepsy,
neuropsychological and behavioral disorders.

Neuroinflammation is one of the main mechanisms
underlying the occurrence and development of stroke.
In this context, it is relevant and important to carry
out the review of literature on inflammatory markers
responsible for the onset and pathogenesis of stroke
in children [8, 13]. Clinical studies and investigations
in the field have shown that features of inflammatory
responses after stroke in children are different from
adults [6].

Due to rapid growing the volume and number of
scientific literature sources in the field of molecular
biology, biological markers of IS were remarkable
reviewed in recent years. In addition to the role of
inflammatory markers in diagnosis and prognosis,
many other markers and biological factors were added
to the field of interest, including cytokines derived
from tissues, molecules similar to growth factor,
hormones and micro RNA [6]. So far, biomarkers
represent a possible challenge in diagnosing and
predicting the prognosis of appearance of pathology,
pathogenesis and recovery in stroke. Many substances
are still being investigated and its role as biological
markers can become promising and encouraging.
Experimental and clinical research should increase
this spectrum and promote new discoveries in this
area in order to improve the diagnosis and treatment
of pediatric stroke [7].

Data from literature on molecular biology
highlights the major role of biomarkers in diagnosing
and evaluating of neurologic prognosis, as well
as in elucidating the pathogenesis and recovery
in children with stroke. In the list of biomarkers
are included some inflammatory markers, i. e.,
proinflammatory cytokines, such as IL-6, IL-1p,
together with other substances and biological factors,
including endothelial growth factor (VEGF), ciliary
neurotrophic factor (CNTF), S100B protein, CD105

endoglin, antiphospholipid antibodies (aPL), etc.
[1,10,13,14].

In addition to the role of inflammatory markers,
such as IL-6, TNF-A or IL-1B, in diagnosis and
prognosis, many other substances and biological
factors in the serum or plasma have been reviewed
as candidate markers, as cytokines, i. e., miocine,
adipokine, substances related to growth factor,
hormones and micro RNA. Neuroinflammation
represents the main mechanism underlying the
occurrence and development of stroke, and level of
soluble immune factors and immune cells can be used
as evidence of the occurrence and pathogenesis of
stroke as well as recovery process [6-8].

Endoglin (ENG, also known as CD105) is a
receptor associated with tumor growth factor P
(TGFB), which is necessary for vasculogenesis as
well as angiogenesis [5]. Angiogenesis is important
for cerebral vascularization and for the pathogenesis
of cerebral vascular diseases. ENG is an essential
component of the activation complex of nitric oxide
by endothelium. Animal studies have shown that
ENG deficiency have an impact on the recovery
after the stroke. ENG deficiency also affects the
regulation of vascular tonus, which has a contribution
in the pathogenesis of cerebral vascular anomalies and
vascular spasm [11].

Choi E.].,Walker E.]. et al. showed that ENG was
very expressed in the ischemic zone of human stroke,
where an increase of angiogenesis was found [5]. The
role of ENG in stroke is extremely complex. Thus,
exaggerated ENG expression is amplify the signaling
of tumor growth factor (TGFB) and promotes
the reshaping of the new vascular wall [8]. ENG
overexpression also protects endothelial cells against
apoptosis induced by TGFp. Reducing vascular
cell apoptosis after hypoxia improves blood intake
to ischemic tissue. Increasing ENG expression in
endothelial cells could also be dangerous because
the permeability of the blood brain barrier can be
increased in some of the capillaries where the level
of ENG expression is high, being accompanied by
the infiltration of mononuclear cells in adjacent
cerebral tissue [7]. These findings suggest that ENG
overexpression could affect the integrity of the vessel’s
wall. At the same time, the lack of ENG expression may
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indicate severe vascular damage [5]. ENG is involved
in the pathogenesis of post-ischemic cerebral lesions
in humans. ENG abnormality could lead to long-
term neurological deterioration or the emergence of
cognitive disorders after an acute IS [11].

Recently vascular endothelial growth factor
(VEGF) was associated with Brain-derived
neurotrophic factor (BDNF) as biomarker of stroke
despite some controversies [4]. In animal models,
ciliary neurotrophic factor (CNTF), which is
endogenously regulated during a stroke onset,mediates
neurogenesis and anti-inflammatory processes [11].
So far there is no evidence of the role of serum CNTF
in stroke, although the levels of this neurotrophine
in peripheric blood are much more important for
the patients with amyotrophic lateral sclerosis [5].
Vascular endothelial growth factor (VEGF) have been
shown to play role in atherosclerosis, arteriogenesis,
cerebral edema, neuroprotection, neurogenesis,
angiogenesis, postischemic events with subsequent
repair of vessels, having an impact on the effects of
transplanted stem cells in experimental stroke. Most
of these processes involve VEGF and its receptor,
VEGFR-2. Thus, VEGF-B, the placental growth
factor and the VEGFR-1 were involved only in some
cases. VEGF signalling pathways represents potential
objectives for treatment of stroke in acute and chronic
stages [4, 5].

VEGF-A is a primary mediator of cerebral
angiogenesis, which levels have elevated after stroke in
rodents and humans [4]. Brain angiogenesis is a well-
controlled process, being regulated by derivatives on
neuroectoderm that bind to tyrosin kinase receptors
expressed on endothelial cells [5]. In the brain of rat
angiogenesis is complete approximately at the age of
20 days. However, in the adult brain under pathological
conditions such as hypoxia/ischemia and growth of
brain tumor, endothelial cells may proliferate. Current
evidence suggests that physiological angiogenesis
in the brain is regulated by similar mechanisms, as
in pathological angiogenesis induced by tumors or
hypoxia/ischemia. Cellular endothelial mitogen is
activated in hypoxia, and vascular permeability factor
or VEGF seems to play a key role in most of these
processes [4]. VEGF is expressed when angiogenesis
is increased, as in embryonic neuroectoderm, in
glioblastomas and in myocardial infarction. However,
the expression is decreased in the absence of
angiogenesis, as well as in neuroectoderm in adults.

On the other hand, the induction of angiogenesis by
growth factors, i. e., proangiogenesis, may prove to be
an effective therapy in patients with stroke [4, 5].

S100B protein is the best studied biomarker in
stroke. It possesses intracellular and extracellular
properties. Intracellular, S100B plays role in
homeostasis of calcium, thus transferring signals from
secondary messengers [1]. This protein is involved in
cell differentiation and the progression of the cellular
cycle having the effect of inhibiting apoptosis if applied
under experimental conditions. Extracellular, both in
normal physiology and in traumatic conditions, S100B
protein stimulates neurogenesis and neural plasticity,
has neuromodulation effect and intensifies the
processes involved in memory and learning [2]. Was
showed that extracellular increasing the level of S100B
protein lead to neural dysfunction or to the death of
cells due to an inflammatory response that stimulates
astrocytes and microglia, as for these processes
produce proinflammatory cytokines, with subsequent
increasing the extracellular levels of calcium and
activation of nitric oxide with harmful effects. Some
studies emphasize different effects of S100B protein
that depend on the receptor for advanced endoglycan
products, which is regulated by the elevated levels of
the S100B protein and which can cause the activation
of the proinflammatory genes [1,2].

The synthesis of literature data shows that IS is
defined by deterioration of cerebral function caused
by diminishing cerebral blood flow in the affected
area. After this accident occurs, the blood intake to
the affected brain tissue is reduced, leading to oxygen
deficiency in the brain cells. Angiogenesis occurs in
the human brain after the stroke. Ischemia induces
a significant increase in microvascular density,
a sign of angiogenesis, in the focus of cerebral
infarction [3,14]. The increase in the density of
vessels in the ischemic focus is positively correlated
with the survival rate of patients with stroke [1]. In
addition, increased angiogenesis was associated with
improving functional results both in animal models
and in patients with stroke [13].

Clémence Guiraut et al. showed that after the
stroke increases cytokine levels as a result of increasing
the production of inflammatory, glial and neural
cells with IL-1, IL-6, IL-10, tumour necrosis factor
alpha (TNF-a) and transforming growth factor beta
(TGF-B), which were best studied in stroke [9].IL-1p

and TNF-o were associated with exacerbation of
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Fig. 1 Inflammatory responce in neonatal stroke (Clémence Guiraut et al., 2016)

lesions in stroke, while it was found that IL-6, IL-10
and TGF-P have neuroprotective effects [8] (fig. 1).
Inflammation and coagulation are closely related
processes in mutual manner. For example, thrombin,
which is an activator of the coagulation cascade, is
also able to induce the expression of cytokines and
proinflammatory chemokines by endothelial cells.
Platelets involved not only in clotting to protect the
bodyfrom damage of arterial wallbutalsoin the capture
and elimination of bacterial agents. Therefore, the
thrombotic process is associated with the migration to
the lesion site of the immune cells, which process can
be called also as “immunothrombotic” [2]. Activated
platelets have animportantrole inimmunothrombosis,
as it is contribute to the migration of neutrophils and
monocytes, their adhesion and activation induces
proinflammatory response. These immune cells could
induce devastating inflammation within the wall of a
thrombosis artery, which would trigger a subsequent
occlusion and thrombosis, as observed in intravascular
coagulation disseminated after sepsis. Therefore, the
imunotrombotice processes occurring inside the
lumen and inflammatory processes could be part of
a vicious circle that reveals the pathophysiology of
neonatal ischemic strokes, even in a primary embolic

process that it triggers the inflammation of the
arterial wall.

Based on above mentioned clinical and preclinical
findings, neonatal ischemic stroke results from
mechanisms combining perinatal inflammation and
hypoxic ischemia (HI). In contrast to HI or postnatal
inflammation occurring at least 24 hours before HI,
preclinical studies showed a neuroprotective role of
prenatal inflammation which occurs immediately
after to postnatal HI lesions [8]. In newborns, such
prenatal inflammatory exposure, e. g., caused by
corionamnionitis, could be involved in the worsening
of HI lesions. Inflammatory pathways involved in HI
and in infection or inflammation which is characteristic
for neonatal ischemic stroke are given below.

The first phase of the lesion in neonatal IS occurs
between 0 and 6 hours after starting of hypoxic-
ischemic (HI) event or infection/inflammation
accompanied by HI [12]. This phase is characterized
by different types of cellular death, including necrosis
and necroptosis. Primary cell lesions will induce the
activation of several inflammatory cascades. Exposure
to lipopolysaccharide (LPS) and HI leads to the
activation of various cellular response mechanisms
inside the neurons, leading to an overexpression
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of IL-1 B, to the synthesis of tumor necrosis factor
(TBF-a) induced by the nuclear factor kappa B (NF-
kB), activating inflammasomes. These phenomena
will lead to the activation of glial cells and increased
inflammation by releasing reactive oxygen species
(ROS) and several inflammatory substances [10]. The
neural cellular stress associated with ischemic stroke is
mainly due to the combination of energy insufficiency,
the excess of intracellular Ca* ions and release of
glutamate, as well as ionic imbalance and oxidative
stress. All these mechanisms determine the death of
neurons. Cellular death, necrosis and necroptosis occur
between 0 and 6 hours after occurring of HI or other
pathogenetic mechanisms in combination with HI.
Antoine Giraud et al. showed that exposure to
lipopolysaccharides and HI leads to the formation
of a vicious cycle in which occurs the neural self-
destruction through the mediators of inflammation,
i. e., IL-1B, TNF-a, which show the production of
reactive oxygen spesies (ROS) and apoptosis induced
by mitogen-activated protein kinase (MAPK) [8].
Lipopolysaccharides combined with HI lead to
the activation of glia and synthesis of neurotoxic
substances, such as matrix metalloproteinase induced
by IL-1B, nitric oxide (NO) and inducible nitric
oxide synthase (INOS). When the brain is exposed
to lipopolysaccharides and HI, NO and IL-1B
potentiates effect and contributes to the destruction

of the blood-brain barrier (BBB) due to degradation

of lamina of intracerebral vessels. As a result of this
injury, proinflammatory agents and/or neurotoxins
can penetrate freely through BBE. Necroptosis
represents early cellular death and is triggered by the
inflammatory TNF-o mediators and tumor necrosis
factor receptor superfamily (TNFR), i. e., TNFR-
1, FAS and TLR (mostly TLR-3 and TLR-4).
Necrosome is a complex that requires the presence
of activated receptor that interacts with receptor-
interacting protein kinases, i. e., RIP-1, RIP-3, and
pseudo-kinase, i. e., MLKL, to carry out necroptosis.
All the mechanisms by which MLKL induce cellular
death are not completely elucidated. Was showed fact
that cerebral expression of TNF-a is triggered by
exposing of lipopolysaccharides and HI [6].

The secondary phase occurs between 24 and 72
hours after neonatal IS and includes processes such
as cell apoptosis, anoikis and autophagy. As a whole,
these processes will induce activation of cerebral
vascular endothelium and probably damage of blood
brain barrier and infiltration of leukocytes into the
brain. Preclinical studies have shown that apoptotic
mechanisms have a neuroprotective role [8] (fig. 2).

It is known that the mechanism of cellular
death by apoptosis and autophagy intersects and
that autophagy can block apoptosis by blockage of
mitochondria. Inducing of autophagy immediately
after neonatal HI can serve as a neuroprotective
mechanism that will limit apoptosis. On the other
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hand, autophagy appears to be involved in the cell
death induced by HI. In addition, another form of
apoptosis, 1. e., anoikis, could develop after HI and/
or inflammation [9].

CONCLUSIONS

The establishment of stroke etiology in children is
a very important area, implicating multiple etiologic
factors, which are different from the adult. Various

etiopathogenic aspects of stroke in children are
mainly related to risk factors. Neuroinflammation
constitutes the main pathogenetic mechanism
underlying stroke development in children. Serum
level of inflammatory markers responsible for the
onset and pathogenesis of stroke is important for the
assessment of inflammatory responses occurring after
a stroke in children.
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Achizitia schemei corporale din perspectiva neuropsihologiei.
Disabilititile prin disfunctii de dezvoltare

The acquisition of the corporal scheme from the neuropsychology perspective.
Disabilities through development diseases

Doru Jurchescu ', Adriana Cojocaru ?, Constantin Lupu *

REZUMAT

Descoperirea si constientizarea functiilor motorii, senzoriale si cognitive ale propriei scheme corporale se realizeazd printr-o serie de comenzi genetice

urmate de achizitii embriofetale si postnatale de neuromotricitate si psihomotricitate. Aceste achizitii sunt incadrate in sistemul de dezvoltare a nou-nis-
cutului si copilului. Abordim etapele de cunoastere si utilizare a schemei corporale prin perspectiva neuropsihologiei, considerind ci definitivarea acestor
mecanisme depinde de genele specific speciilor vertebrate, dublati de dezvoltarea in conditiile mediului proxim de stimulare, invitare, imitare si colaborare.
In aceste conditii ale dezvoltirii se realizeazi puntea ontogenetici dintre neuromotricitate si psihomotricitate, care conduce la insusirea, dezvoltarea si uti-
lizarea schemei propriului corp. Existd deci o continuitate intre ontogenia, filogenia si sociogenia acestei achizitii, precum si a altor elemente ale dezvoltarii.
Aspectele DCM si LCM ne conduc la descrierea tulburirilor de utilizare a schemei corporale, ale orientirii spatiale, ale indemandrilor si altor aspecte
disarmonice.

Cuvinte cheie: schemi corporald, ontogenie — filogenie — sociogenie, utilizarea schemei corporale in etapele vietii, disabilititile datorate patologieit DCM
si LCM, durabilitatea folosirii constiente a scheme corporale

SUMMARY

The discovery and awareness of the motor, sensory and cognitive functions of one's own body scheme is accomplished through a series of genetic
commands followed by embryo-postnatal acquisition of neuromotricity and psychomotricity. These acquisitions are embedded in the newborn and child
development system. We approach the stages of knowledge and use of the body scheme through the perspective of neuropsychology, considering that the
finalization of these mechanisms depends on genes specific to vertebrate species, coupled with development in the conditions of the near environment of
stimulation, learning, imitation and collaboration.

Under these conditions of development, the ontogenetic bridge between neuromotricity and psychomotricity is realized, which leads to the acquisition,
development and use of the body of his own body. There is a continuity between the ontogeny, philogenia and sociogenesis of this acquisition, as well as
other elements of development.

The aspects of DCM and LCM lead us to the description of disorders of body shape, spatial orientation, skill and other disharmonic aspects.

Keywords: body schematics, ontogeny - phylogeny - sociogenesis, the use of life-style body schematics, disabilities due to DCM and LCM pathology, the

sustainability of conscious body use

Geneza functiei schemei corporale incepe prin
comenzi genetice inscrise si transmise in ADN-ul
uman [1] si continud in cursul dezvoltirii intraute-
rine. In cursul embriogenezei celulele formatoare me-
zenchimale si ectodermale migreazi spre sediul final.
Aceasti migrare continud si in perioadele urmitoare.
Este cunoscut ci orice deficientd de migrare a acestor

celule stem (intarzieri, stagniri, opriri in zone diferite)
datorate stirilor febrile prelungite materne, a consu-
mului de substante toxice, in special alcool, sau medi-
camente teratogene, diferite radiatii, etc. — pot altera
plasarea, mielinizarea si contactele dintre sinapsele
neuronilor cu organele corpului: viscere, muschi si
centrii autonomi neurovegetativi [2].

! Medic pediatru si specialist medicin familiei, Fundatia Pentru Voi Timigoara

2 Medic specialist Psihiatria Copilului si Adolescentului, secretar SNPCAR,
Timisoara

3 Medic primar Neurologia si Psihiatria Copilului si Adolescentului, Fondator

al SNPCAR, Timisoara

Adresa de corespondenti:
Doru Jurchescu, e-mail: djurchescu@yahoo.com

MD Pediatric Family Medicine specialist, Timisoara
2 MD Pediatric Psychiatry, Secretary General of SNPCAR, Timisoara
3 MD, Ph.D.Pediatric Neurology Psychiatry, Founder of the SNPCAR,

Timisoara

Corresponding Author:
Doru Jurchescu, e-mail: djurchescu@yahoo.com

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Roménia - Septembrie 2018 - vol. 24 -nr. 3 27



Doru Jurchescu * Achizitia schemei corporale din perspectiva neuropsihologiei

REFERATE GENERALE

Mecanismele agresive sunt multiple si apar in di-
ferite etape ale dezvoltirii prenatale sau postnatale.
Achizitiile motorii intrauterine prin care fitul incepe
sd se miste in mediul acvatic al lichidului amniotic
redau parcursul ontogenetic al speciei [3].

Etapele descoperirii si constientizirii existentei
functiilor motorii, senzoriale si cognitive ale propriei
organiziri corporale incep prin actiunea comenzilor
genetice ale speciei. Lichidul amniotic are rol trofic
si de reducere a efectelor blocante ale gravitatiei si ale
undelor gravitationale.

Dupi 36 de saptimani, noul-ndscut incepe si re-
spire si apar miscirile care conduc la recunoasterea
partilor corpului. In continuarea dezvoltirii, copiii cu
tulburiri ale insusirii schemei corporale pot evolua in
adolescentd apoi si ca adulti spre dispraxii si/sau apra-
xii motorii ori dispraxii ideomotorii.

Localizarea acestor tulburiri este identificatd ima-
gistic, aflindu-se in structurile cerebrale ale emisferei
dominante: zona Wernicke, zona operculum parietale,
fascicolul arcuat, cortexul asociativ cu nucleii subcor-
ticali si cu fasciculele comisurale care realizeazi co-
municarea interemisferici [4] (fig. 1).

LMAC RMAC
(g
LMC .)2 4 \\\RMC
1
W 1a
VC +VAC

Fig. 1. K. Poeck, Neurologie, 1990

Aceste descrieri ale inceputurilor formirii functiei
schemei corporale le-am considerat necesare, inainte

de prezentarea etapelor din literatura dedicatd acestui
subiect.

Folosind informatiile genetice, prenatale si post-
natale am reusit si reconstruim etapele ontogenetice
si filogenetice de initiere si aparitie a primelor misciri
deci a formirii functiilor schemei corporale.

Considerdm ci schema corporald este axul princi-
pal al functiilor gnozice si de comunicare ale copilului
si adultului [5].

Dezvoltarea si constientizarea imaginii corporale
la copil este un proces care se desfisoard in timp si
parcurge o serie de etape. Jean Lhermite a oferit o
prezentare a unor factori pe care ii enumerdm in con-
tinuare.

Factorul esential al constituirii imaginii corporale
este dotareasenzio-motricd, insotitd de constientizarea
existentei propriului corp si a primului segment care
oferd senzatii dureroase. Durerea contribuie in mod
evident la diferentierea partilor corpului, la reperarea
eu-lui si la diferentierea de non-eu, ceea ce reprezinti
insisi baza personalititii copilului [6].

Aspectele psihanalitice ale acestei etapiziri se
referd si la instinctul de joc (ludic) care conduce la
activititi cinetice ale copilului. Aceastd motricitate
instinctiva contribuie la formarea reprezentirii corpo-
rale, la care se adaugd reprezentirile vizuale si auditive.

Deci prima etapd propusd de J. Lhermite, Wer-
nicke, Storch si Schilder [7] se referi la senzatiile
proprio si exteroceptive, si la activititile motrice care
elaboreazi schemele senzorio-motorii de explorare a
propriului corp si a mediului inconjurdtor. Motricita-
tea este sustinutd de instinctul de joc, ludic al fiecirui
copil. Datoritd edificirii schemei corporale, copilul
devine constient organizind si dezvoltind primele
sale acte voluntare [8].

Acestei enumeriri i adugim contributia primei
dureri triite de sugar si de copilul mic care poate fi
tradusd prin intelegerea ci “durerea este a mea, eu am
o durere localizatd” intr-o zond, deci exist si sufdr intr-
un loc al corpului meu care face parte din descoperirea
unei pirti a schemei corporale. S nu uitim in aceastd
achizitie, i rolul invitat al recunoasterii in oglinda si
a existentei partilor corpului este important.

Urmitoarele etape stabilite de Jean Lhermite
se dezvoltd la copiii cu integritate somato-neuro-
psihologici.

Etapaa doua incepe prin aparitia functiei semiotice
si a Insusirii limbajului verbal; copilul isi insugeste
denumirea diferitelor pirti ale corpului, etapd in care
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se dezvoltd imitatia si imaginea mintald a corpului,
descoperitd la el si la cei din jur [7].

Pornind de la imaginea mintald a corpului, apar pe
la 2 - 2 % ani, cele dintdi desene ale omuletului in-
fantil. Putem afirma c4 in continuarea insusirii sche-
mei corporale se dezvoltd functia imaginii corporale
urmind etapele urmitoare.

A treia etapd este caracterizati prin fixarea
lateralitatii si se pun bazele orientirii topologice in
spatiu. Este etapa desavarsirii identititii corporalitatii.

In a patra etapi apar posibilititile de organizare si
orientare in spatiul abstract, operdndu-se cu puncte de
reper conventionale si formale [9].

Etapele achizitiilor la gemenii monozigoti
si dizigoti sunt diferite fatd de nasterile unice.
Datoritd reducerii spatiului intrauterin cit si redu-
cerii nutritiei utero-placentare, gemenii sunt expusi
la perioade hipoxice care pot fi urmate de intir-
zieri in dezvoltarea somatici si ale SNC. In majo-
ritatea cazurilor nasterile gemelare sunt premature
si subponderale. Studiile gemelalogice ne aratd ci
rezilienta gemenilor este buni in conditii prena-
tale aparte de crestere si dezvoltare, deci existd o
rezistentd la dificultiti prenatale in sarcinile supra-
numerare [10].

Posesiunea schemei corporale ca functie senzorio-
motrici se completeazi prin dezvoltarea comunicirilor
cu emisferele cerebrale care conflueazi cu o noui
functie, cea a adaptirii spatiale si temporale.

La realizarea adaptirilor primare temporo-
spatiale, studiile moderne implicd lobul temporal din
emisferul nedominant in conexiune cu formatiile an-
cestrale ale hipocampusului omonim (Milner 1968 si
Gui 1972 citati de Corsy) [8].

Fried si Colab., 1982 precizeazi ci memoria si
adaptarea spatio-temporald este localizatd in girusul
temporal posterior superior si conexiunile sale fiind
asociate cu functia prosopagnoziei si cu manifestirile
altor functii emotionale non verbale. Retinem ci ere-
ditatea, dezvoltarea, invitarea si memorarea crono-
comportamentelor si a spatialitatii sunt functii onto-
genetice, anterioare functiilor de comunicare verbald
din emisferul dominant.

Cu toate aceste achizitii developmentale copilul
nu poate inci sa execute mersul pind ce nu se initiazd
mielinizarea ciilor cortico-periferice. Acest proces
este mai lent, astfel cd partea mielinizatd timp de un
an, va permite copilului si paseascd cu sprijin, apoi
singur.

Din perspectiva neuropsihologiei, schema corpo-
rald realizeazi puntea ontogeneticd dintre neuromo-
tricitate si psihomotricitate.

Subliniem ci schema corporali odati achizitionati
este axul principal al functiilor gnozice, de comunicare
si comportamente [5].

Complexitatea functiondrii schemei corpora-
le se realizeazi prin existenta structurilor medulare
avind o topografie a sensoriului continuati in trun-
chiul cerebral si nucleii subcorticali. Se realizeaza o
structurare care aminteste prin ordinea repartitiei,
structura extero si interoceptivd a somel. In nucleii
talamici si in cortexul senzorial si motor, se realizeazi
conexiuni datorate aparatului megasinaptic. Astfel se
intalnesc codurile ereditare cu informatiile vizuale,
cerebelo-auditive si vegetative, toate contribuind la
functionarea schemei corporale [8].

Sistematizarea tulburirilor si disabilitatilor de uti-
lizare a schemei corporale a fost descris in materialul
publicat in 1988 de citre D.Ciumigeanu, C.Lupu si
V.Gulyas [7]. Acestia au catalogat disfunctiile sche-
mei corporale in patru grupuri:

I. Tulburiri neuropsihologice si fiziologice:

- Dizabilititi tactile, musculare si artrokinetice;

- Disabilitati perceptive vizuale;

- Tulburiri neuromotorii ale muschilor voluntari;

- Tulburiri ale aparatului labirintic-vestibular;

- Carente afective materne in copildria mici;

- Disabilitati de a se juca in oglinda;

I1.Tulburiri in cunoasterea schemei corporale:

- Disabilititi in recunoasterea si denumirea

partilor propriului corp;

- Disabilitati de a arita si denumi pértile corpului

la altul, pe viu, pe desene sau pe mulaje si papusi;

- Disabilitati de imitare a gesturilor si posturilor

dupd model;

- Disabilititi de a elabora gesturi si pozitii la cerere;

- Nu se poate exprima mimic §i pantomimic;

- Nu poate asambla din pirti corpul uman sau

animal;

- Disabilitati la desenul omului;

III. Tulburiri de lateralitate si orientare spatiali:

- Disabilititi ale recunoasterii si denumirii partilor

perechi (mdini, ochi) la propriul corp;

- Disabilitati de numire a pirtilor perechi la altul;

- Nu poate identifica notiuni spatiale: sus-jos, in

fati-in spate etc.;

- Disabilitati in organizarea topologici a spatiului

in afara propriului corp;

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Roménia - Septembrie 2018 - vol. 24 -nr. 3 29



Doru Jurchescu * Achizitia schemei corporale din perspectiva neuropsihologiei

REFERATE GENERALE

IV. Tulburidri de orientare si organizare a spatiului
abstract:

- Dificultiti in manuirea busolei, sextant etc.;

- Disabilitati in orientarea intr-un spatiu plan sau

spatiu montan;

- Disabilitati si dificultiti in citirea si utilizarea

hirtilor si a figurilor geometrice.

Enumerarea acestor disabilititi ale schemei corpo-
rale pot fi folosite pentru diagnostic si pentru masuri
de recuperare [8].

In viziunea piagetiand, schema corporald cuprin-
de cunosterea corpului propriu si a altor topografii
corporale, subintelegind in mod constant experienta
corporald globali [8].

Insugirea schemei corporale consti in contributia
mogtenirii genetice, urmati de invitarea si insusirea in
primii doi ani ale partiilor corporale exterioare: facies,
corp, membre, degete, etc.

Aceastd insusire dezvoltd indemanirile si abilititile
copilului. Dar, existd diverse functii care se achizitio-
neazd mai repede la unii copii sau se instaleaz cu intér-
ziere in cursul dezvoltdrii, iar unele disabilitati pastran-
du-se in continuare. Toate disfunctiile dezvoltirii sunt
tulburiri ale comunicirii copilului si adolescentului.

Adolescentul stipaneste corpul siu, iar aceastd
achizitie definitivati devine ceea ce neuropsihologul

numeste SOMATOGNOZIE, intelegind astfel per-
ceptia, cunoasterea si stipanirea corporald, mioartoki-
netici si viscerald.

Un specialist atent va constata ci fiecare copil sau
tandr cu unele dificultiti de cunoastere si comunica-
re are particularititile sale in care rolul nostru este si
personalizim disabilittile individuale si si le rezolvim.

CONCLUZII

Prezentim sursele si etapele achizitiei si folosirii
imaginilor schemei corporale si orientdrii spatiale.
Incepem cu dotarea genetici a fiecirui copil inscrisa
in ADN-ul speciei si cu preexistenta sensorio-
motricitdtii, cu aparitia miscirilor intraamniotice,
urmate de dezvoltarea sugarului si copilului mic.
Fiind o functie primard necesari etapelor urmitoare
ale cresterii si dezvoltarii, sunt prezentate si cerintele
sustinerii, stimuldrii, invitdrii si utilizdrii schemei
corporale la virstele copiliriei.

Ne ocupim si de dezvoltirile disarmonice din ca-
drul disfunctiilor imaginii corporale, care devin aspect
si interventii recuperatorii a acestor dizarmonii.

Retinem ci functiile achizitiei schemei corporale
cat si utilizarea acestor functii au rol de bazi in struc-
turarea si dezvoltarea personalititii copilului — adoles-
centului — adultului.
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The genesis of body function begins with
genetic commands written and transmitted into
human DNA [1] and continues during intrauterine
development. During embryogenesis mesenchymal
and ectodermal forming cells migrate to the final
site. This migration continues in the coming periods.
Any deficiency of migration of these stem cells
(delays, stagnation, stops in different areas) due to
prolonged febrile maternal states, the consumption
of toxic substances, especially alcohol, or teratogenic
drugs, different radiation, etc. is known. - can alter
the placement, myelination and contacts between
neurons synapses with body organs: viscera, muscles
and autonomic neurovegetative centers [2].

Aggressive mechanisms are multiple and occur in
different stages of prenatal or postnatal development.
Intrauterine motor acquisitions by which the fetus
begins to move into the aquatic environment of
amniotic fluid give way to the ontogenetic path of the
species [3]. The stages of discovering and awareness
of the existence of the motor, sensory and cognitive
functions of one's own body organization begin with
the action of the genetic commands of the species.
Amniotic fluid has a trophic effect and reduces the
blocking effects of gravity and gravitational waves.

After 36 weeks, the newborn begins to breathe and
the movements that lead to the recognition of body
parts appear. In further development, children with
impaired bodily pattern may develop in adolescence
then in adults to dysprax and / or motor apraxis
or ideomotor dyspraxia. The localization of these
disorders is identified by imaging, located in the brain
structures of the dominant hemisphere: the Wernicke
area, the parietal operculum area, the arcuate beam,
the cortex associative with the subcortical nuclei, and
the comissional fascicles that make the inter-spherical
communication [4].

These descriptions of the beginnings of the
formation of the function of the body scheme we
considered necessary before presenting the stages in
the literature dedicated to this subject.

Using genetic, prenatal and postnatal information,
we have succeeded in rebuilding the ontogenetic and
phylogenetic stages of initiation and appearance of
the first movements, thus forming the functions of
the bodily scheme.

We consider that body shape is the main axis of
the gnostic and communication functions of the child
and the adult [5].

The development and awareness of the body image
in the child is a process that takes place over time
and goes through a series of stages. Jean Lhermite
provided a presentation of some of the factors that I
will enumerate below.

The essential factor in building body image is
sensory-motoring, accompanied by awareness of the
existence of its own body and the first segment that
offers painful sensations. Pain clearly contributes to
the differentiation of body parts, to self-referencing
and differentiation by non-myself, which is the very
basis of the child's personality [6].

The psychoanalytic aspects of this stage also
refer to the playful (playful) instinct that leads to the
child's kinetic activities. This instinctive motricity
contributes to the formation of body representation,
plus visual and auditory representations.

So the first stage proposed by J. Lhermite, Wernicke,
Storchand Schilder [7] refers to the own and exteroceptive
sensations, and to the motor activities that develop
sensory-motor schemes to explore their own body and
the environment. Motricity is supported by the playful,
playtul instinct of every child. Due to the development of
the body's scheme, the child becomes aware of organizing

and developing his first voluntary acts [8].
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Fig. 1K. Poeck, Neurologie, 1990
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To this enumeration we add the contribution of
the first pain suffered by the baby and the little child
that can be translated by understanding that <pain is
mine, I have a localized pain> in an area, so there is
and I suffer in a place of my body that does part of the
discovery of a part of the body's scheme. Not to look
at this acquisition, the learned role of recognizing the
mirror and the existence of body parts is important.

The following stages set by Jean Lhermite develop
in children with somatoneuro-psychological integrity.

The second stage begins with the appearance of the
semiotic function and the acquirement of the verbal
language; the child assumes the name of the different
parts of the body, the stage in which the imitation and
the mental image of the body, discovered to him and
to others, develops [7].

Starting from the mental image of the body, the
first two - and - a - half years old, the first children 's
paintings appear. We can assert that the body image
function develops further in the body image following
the following steps.

The third stage is characterized by the fixation
of the laterality and the bases of the topological
orientation in the space. It is the stage of perfecting
body identity.

In the fourth stage, the possibilities of organization
and orientation in the abstract space arise, working
with conventional and formal landmarks [9].

The stages of acquisitions of monozygotic and
dizigito twins are different from single births. Due
to the reduction of the intrauterine space and the
reduction of utero-placental nutrition, the twins are
exposed to hypoxic periods that can be followed
by delays in somatic and CNS development. In
most cases, geminular births are premature and
underweight. Gemelographic studies show that
the resilience of twins is good in prenatal pre-natal
growth and development, so there is resistance to
prenatal difficulties in over-counting tasks [10].

The possession of the body scheme as a sensory-
motor function is complemented by the development
of communications with cerebral hemispheres that
confuse with a new function, that of spatial and
temporal adaptation.

In the temporospace primary adaptations,
modern studies involve the temporal lobe of the non-
dominant hemisphere in connection with the ancestral
formations of the homonymous hippocampus (Milner

1968 and Gui 1972 quoted by Corsy) [8].

Fried et al., 1982 states that memory and spatio-
temporal adaptation is located in the upper temporal
gyrus and its connections are associated with the
function of prosopagnosis and the manifestations of
other non-verbal emotional functions. We note that
heredity, development, learning and memorizing
time and space are ontogenetic functions, prior to
the verbal communication functions of the dominant
hemisphere.

With all these developmental acquisitions, the
baby can not still go on until the myelinization of the
cortical and peripheral pathways is initiated.

This process is slower, so that the myelinated part
for one year will allow the child to walk with support,
then alone.

From the perspective of neuropsychology, the body
schematics realizes the ontogenetic bridge between
neuromotricity and psychomotricity.

We underline that the body schema once acquired
is the main axis of gnostic, communication, and
behavioral functions [5].

The complexity of the body's functioning is
accomplished by the existence of medullary structures
with a topography of the sensory continuum in the
cerebral trunk and the subcortical nuclei. There is a
structure that reminds by order of distribution, the
extero and interceptive structure of some. In the
thalamic nuclei and in the sensory and motor cortex,
connections are made due to the megasinaptic device.
Thus, the hereditary codes meet visual, cerebellar and
vegetative information, all contributing to the body's
functioning [8].

The systematization of disorders and disabilities
in the use of the body's scheme was described in
the material published in 1988 by D.Ciumageanu,
C.Lupu and V.Gulyas. pp.60-64 [ 7]. They categorized
body dysfunctions in four groups:

I. Neuropsychological and physiological disorders:

- Tactile, muscular and arthrokinetic disabilities;

- Visual perceptual disabilities;

- Neuromotor disorders of volunteer muscles;

- Labyrinth-vestibular disorders;

- Maternal affective disorder in young childhood,

- Disabilities to play in the mirror;

II. Disturbances in knowing body shape:

- Disabilities in recognizing and naming the parts

of your own body;

- Disabilities to show and name body parts to

another, live, drawings or molds and dolls;
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- Disabilities to imitate gestures and posts by model;

- Disabilities to develop gestures and positions on

demand;

- It can not express mimic and pantomime;

- Can not assemble parts of the human or animal

body;

- Disabilities in the drawing of man;

III. Side-to-side and spatial disturbances:
- Disabilities of recognizing and naming the pairs
(hands, eyes) to their own body;

- Disabilities of pairing to another;

- Can not identify spatial notions: top-down,

front-to-back, etc.;

- Disabilities in the topological organization of

space outside of one's own body;
IV. Disorders of orientation and organization of
abstract space:

- Difficulties in handling compass, sextant, etc.;

- Disabilities in orientation in a plan or mountain

space;

- Disabilities and difficulties in reading and using

maps and geometric figures;

The enumeration of these disabilities of the
body scheme can be used for diagnosis and recovery
measures [8].

In Piagetian vision, body schematics include
knowing the body and other body topographies,
constantly undermining the global body experience [8].

The acquisition of the bodily scheme consists of
the genetic inheritance contribution, followed by the
learning and acquisition in the first two years of the
external body parts: face, body, limbs, fingers, etc.

This acquisition develops the child’s skills and

abilities. But there are various functions that are

purchased faster in some children or are installed late
in the development course, and some disabilities are
still being maintained. All developmental dysfunctions
are child and adolescent communication disorders.

The teenager masters his body, and this definitive
acquisition becomes what the neuropsychologist
calls, SOMATOGNOSIS, thus understanding
the body perception, knowledge and domination,
mioartokinetic and visceral.

A careful specialist will find that every child or
young person with some difficulties in knowing and
communicating has its peculiarities in which our role
is to personalize individual disabilities and solve them.

CONCLUSIONS

We present the sources and stages of the
acquisition and use of body image images and spatial
orientation. We begin with the genetic endowment
of each child enrolled in the species DNA with
the preexistence of sensorio-motricity, with the
appearance of intramniotic movements, followed by
the development of the baby and the small child. As
a primary function necessary for the next stages of
growth and development, there are also presented the
requirements of sustaining, stimulating, learning and
using the body scheme at the age of childhood.

We also deal with disharmonic developments
in the body image dysfunctions, which become the
appearance and recovery of these disharmons.

We note that the functions of acquiring the body
scheme and the use of these functions play a key role
in structuring and developing the personality of the
child - adolescent - adult.

Fig. 2. Steluta Gutiu, Interferente, 2017

Romanian Journal of Child and Adolescent Neurology and Psychiatry - September 2018 -vol. 24 -nr. 3 33



Doru Jurchescu * The acquisition of the corporal scheme from the neuropsychology perspective

GENERAL STUDIES

BIBLIOGRAFIE / REFERENCES:

Covic M, Stefanescu D., Sandovici 1., Gorduza GE.: Genetica me-
dicala. Ed.Polirom Iasi 2017;

Brinisteanu D.D.: Tulburiri de crestere. Ed. Polirom Iasi. 2011;

Cristodorescu D.: Genetica disabilititilor specifice de invitare si
altor tulburiri developmentale. Conferinta Nationald Neuro-Psi-
hiatrie copii si adolescenti, Timisoara, sept. 1985;

Poeck Klaus: Neurologie. Springer-Verlag, Berlin, Heidelberg
1990;

Lupu C.: Schema corporali din perspectiva neuropsihologiei.
Puntea ontogeneticd dintre neuromotricitate si psihomotricitate
in realizarea schemei corporale. Leziunile si disfunctiile cerebrale
minore. Ed. Universititii de Vest Timisoara, 1988, pag.57-60;

Stan V. si colab: Functiile achizitiei schemei corporale in structu-

10.

rarea §i dezvoltarea personalititii copilului. Leziunile §i disfunc-
tiile cerebrale minore. Ed. Universititii de Vest Timisoara, 1988,
pag.65-68;

Ciumigeanu D., Lupu C., Gulyas V.: Tulburirile si disabilititile
de utilizare a schemei corporale in orientarea spatiald. Leziunile si
disfunctiile cerebrale minore. Ed. Universititii de Vest Timisoara,
1988, pag.60-64;

Lupu C.: Leziunile i Disfunctiile Cerebrale Minore. Ed. Univer-
sitatii de Vest Timisoara, 1988;

Mussen PH., Conger ]J.J., Kagan J.: Readings in Child Develop-
ment and Personality. Sec. Edition 1971,

Lupu C. si colab.: Particularititi in achizitia schemei corporale la
gemenii monozigoti si dizigoti. Leziunile si disfunctiile cerebrale
minore. Ed. Universititii de Vest Timisoara, 1988, pag.159-163;

34

Romanian Journal of Child and Adolescent Neurology and Psychiatry — September 2018 —vol. 24— nr. 3



REFERATE GENERALE Tulburirile din spectrul autist la copiii cu epilepsie * Nadejda Burac

Tulburirile din spectrul autist la copiii cu epilepsie

Autistic spectrum disorders in children with epilepsy
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REZUMAT

Actualitatea temei. Tulburirile din spectrul autist (TSA) si epilepsia sunt patologii cu incidentd crescind in ultimii ani. Prevalenta TSA este de circa
14,7 121000 copii. TSA si epilepsia adesea se prezintd concomitent, ceea ce se determind in 20-25% cazuri. Datele din alte surse estimeazi ci 44% dintre
copiii cu T'SA au fost diagnosticati cu epilepsie, iar 54% dintre copiii cu epilepsie au fost diagnosticati ulterior cu TSA. Aceste patologii sunt multifactori-
ale, poligenice si se suprapun frecvent. Ultimele cercetiri au demonstrat implicarea mecanismelor genetice in patogenia acestor boli, de exemplu: reglarea

transcriptiei genice, cresterea celulard, functia si structura canalelor sinaptice. Scopul constd in incercarea de a cerceta si a descrie mai multe tulburiri
genetice (TG) in care TSA si epilepsia se suprapun, cu scop de ameliorare a diagnosticului acestor patologii. Materialul de studiu constd in cercetarea si
analiza datelor din literatura de specialitate sugestive pentru epilepsie si TSA. Rezultate. Am analizat sursele bibliografice privind interconexiunea dintre
TSA si epilepsie in cadrul mai multor tulburiri genetice si am gisit cele mai specifice gene implicate in patogeneza TSA si epilepsiei. Datele din literaturi
sugereazd ci existd numeroase afectiuni genetice asociate cu TSA si epilepsia. Dintre acestea putem mentiona duplicatia 15¢11-q13 mostenitd pe cale
maternd — cea mai frecventd aberatie cromozomiali raportati la copiii cu TSA (0,5-3%). Mai multe gene care codifici subunititile receptorului GABA
sunt situate in aceastd regiune, prin urmare, mutatiile in aceste gene sunt asociate cu epilepsia. Una dintre cele mai frecvente tulburiri genetice - sindromul
Down (SD), intruneste criteriile din cadrul TSA in 5-9%, iar epilepsia se intalneste in 8-13% cazuri. Mutatiile in gena DYRK1A localizati pe cromozo-
mul 21 (21¢22.13) cauzeazi fenotipul TSA si prezintd un interes sporit in patogenia SD. Sindromul X fragil este una dintre cele mai frecvente tulburdri
monogenice asociate cu TSA. Aceastd afectiune se dezvoltd datoritd unei mutatii dinamice ce constd in expansiunea nucleotidelor CGG, astfel are loc
inactivarea genei FMR1. Epilepsia este raportatd in circa 10-20% in randul copiilor cu sindrom X Fragil. Alte gene sunt de asemenea implicate in pato-
genia TSA, de exemplu genele responsabile de reglarea transcriptiei (MECP2, MEF2C, FOXG1), de cresterea celulard (T'SC1, TSC2, PTEN), canalele
sinaptice (SCN2A) si structura sinaptici (CASK, CDKLS, FMR1, SHANK3). Concluzii. TSA si epilepsia se suprapun frecvent, insi mecanismele care
stau la baza acestei interactiuni sunt vaste si inci neclare. Geneticianul si neurologul trebuie si lucreze in echipi si si recunoasci principalele caracteristici
din cadrul TSA (deficite in comportamentele sociale, interesele restrinse, modelele de comportament repetitive) si epilepsie. Datele din literaturd sugerea-
zi ci afectiunile poligenice si monogenice, dar si mutatiile "de novo" pot provoca TSA si epilepsie. Datoritd progreselor din acest domeniu, in curind, va
fi mai accesibild efectuarea secventierii spectrului de gene, totodati i secventierea exonicd in scopul prevenirii acestor patologii. Continuarea cercetirilor
in acest sens vor contribui la o mai buni intelegere a acestor tulburiri din punct de vedere genetic, stabilirea unui diagnostic precoce, introducerea noilor
terapii si prevenirea aparitiei TSA si epilepsiei.

Cuvinte-cheie: Tulburiri din spectrul autist (TSA), epilepsie, tulburiri genetice (TG)

SUMMARY

'The actuality of the subject. Autistic spectrum disorders (ASD) and epilepsy are pathologies with increasing incidence during the last years. The preva-
lence of ASD is about 14.7 per 1000 children. ASD and epilepsy often occur simultaneously, which is determined in 20-25% of cases. Data from other
sources estimates that 44% of ASD children were diagnosed with epilepsy, and 54% of children with epilepsy were subsequently diagnosed with ASD.
These pathologies are multifactorial, polygenic and overlap frequently. Recent research has demonstrated the involvement of genetic mechanisms in the
pathogenesis of these diseases, for example: regulation of gene transcription, cell growth, function and structure of synaptic channels. The purpose of this
study is to investigate and describe more genetic disorders in which ASD and epilepsy overlap; with the aim of improving the diagnosis of these patholo-
gies. The study material consists in researching and analyzing data from the academic literature suggestive for epilepsy and ASD. Results. We analyzed
the bibliographical sources referred on the interconnection between ASD and epilepsy in several genetic disorders and found out the most specific genes
involved in the pathogenesis of ASD and epilepsy. Data from literature suggests that there are many genetic conditions associated with ASD and epilepsy.
Among these we can mention the duplication 15q11-q13 maternally inherited - the most common chromosomal aberration reported in children with
ASD (0.5-3%). Several genes encoding the GABA receptor subunits are located in this region, therefore mutations in these genes are associated with
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epilepsy. One of the most common genetic disorders - Down syndrome (DS), meets the ASD criteria in 5-9%, and epilepsy occurs in 8-13% of cases.
Mutations in the DYRK1A gene located on chromosome 21 (21¢22.13) cause the ASD phenotype and has an increased interest for DS pathogenesis.
Fragile X syndrome is one of the most common monogenic disorders associated with ASD. This disease develops due to a dynamic mutation consisting
in expansion of CGG nucleotides, thus inactivating the FMR1 gene. Epilepsy is reported in about 10-20% among children with Fragile X Syndrome.
Other genes are also involved in ASD pathogenesis, for example: genes responsible of transcription regulation (MECP2, MEF2C, FOXG1), cell growth
(TSC1,TSC2,PTEN), synaptic channels (SCN2A) and synaptic structure (CASK, CDKL5, FMR1, SHANK3). Conclusions. ASD and epilepsy overlap
frequently, but the mechanisms underlying this interaction are still unclear. The geneticist and neurologist should work in a team and recognize the main
features of ASD (deficits in social behaviors, restricted interests, repetitive behavior patterns) and epilepsy. Data from the literature suggest that polygenic
and monogenic disorders, as well as de novo mutations, can cause ASD and epilepsy. Due to the last advances in this field, soon, will be easier to perform
sequencing of the gene panels, as well as exon sequencing with the aim to prevent these pathologies. Continuing research into this field will help scientists
and doctors better understand these genetic disorders, establish an early diagnosis, introduce new therapies, and prevent the onset of ASD and epilepsy.

Keywords: Autistic spectrum disorders (ASD), epilepsy, genetic disorders (GD)

INTRODUCERE

Tulburirile din spectrul autist (TSA) sunt caracte-
rizate prin deregliri de neurodezvoltare cel mai des din
fragedi copilirie, manifestindu-se prin deficiente in
interactiunea sociald, comunicare limitatd cu alte per-
soane, prezenta unui comportament repetitiv si actiuni
stereotipe. TSA afecteazi aproximativ 1 din 68 copii si
este de 3-4 ori mai des intalnit la biieti decit la fete [8].
TSA se manifesti in mod obisnuit inainte de varsta de
3 ani si persistd toatd viata. Epilepsia este o afectiune
definitd prin aparitia a doud si mai multe crize con-
vulsive neprovocate, recurente, din cauza descircirilor
neuronale excesive si dezordonate [15]. Asocierea TSA
si epilepsiei nu este pe deplin elucidatd, insd conform
datelor literaturii prevalenta epilepsiei la copiii cu TSA
variazd de la 5% péni la 46% [18]. Jokiranta si co-
lab. au constatat ci 44% dintre copiii cu TSA au fost
diagnosticati ulterior cu epilepsie, iar 54% dintre copiii
cu epilepsie au primit un diagnostic ulterior de TSA.
Virsta de debut a epilepsiei la acesti copii este distri-
buitd bimodal, cu un varf intre virsta de 2-5 ani si altul
in adolescentd. Deficientele intelectuale reprezintd un
factor de risc pentru a dezvolta epilepsie in cadrul TSA.
Numirul pacientilor cu TSA si deficiente de intelect ce
suferd de epilepsie este aproximativ de trei ori mai mare
comparativ cu cei la care intelectul este pistrat [5].

In prezent, sunt putine date referitor la diferentele
in fenotipul autismului la copiii cu si fird epilepsie.
Aparitia crizelor convulsive poate duce la modificiri
ulterioare ale functiei cerebrale la copiii cu TSA, care
va sterge simptomele clinice de bazi ale autismului.
Astfel, este dificil de a elabora managementul
pacientilor cu un tablou clinic vag. Intr-un studiu,
Cuccaro si colab. au cercetat mai multe grupuri de copii
ce suferd de TSA. Grupul cu cea mai mare rati a epi-
lepsiei a fost caracterizat prin debutul precoce al TSA,
utilizarea repetitivi a obiectelor, interese senzoriale

neobisnuite si deficiente de coordonare motorii. Cer-
cetitorii au constatat ci aceste simptome reflectd o in-
tarziere semnificativd in dezvoltarea sistemului nervos
la pacientii examinati [18]. Acumularea cunostintelor
si experientei referitor la fenotipul TSA-epilepsie in
asociere cu progresul mecanismelor genetice va des-
chide noi orizonturi in tratamentul acestor patologii.

SCOPUL STUDIULUI

Consti in incercarea de a cerceta si a descrie mai
multe tulburiri genetice (T'G) in care TSA si epilep-
sia se suprapun.

MATERIALUL

Materialul de studiu consti in cercetarea si analiza
datelor din literaturd de specialitate sugestive pentru
epilepsie si TSA, cu scop de ameliorare a diagnosticu-
lui acestor patologii.

REZULTATE SI DISCUTII

TSA si epilepsia sunt patologii multifactoriale,
poligenice si se suprapun frecvent. Datele din litera-
turd sugereazd ci existd numeroase afectiuni genetice
asociate cu aceste patologii. Ultimele cercetiri au de-
monstrat ci numeroase gene sunt de asemenea impli-
cate in patogenia TSA, de exemplu, genele respon-
sabile de: reglarea transcriptiei (MECP2, MEF2C,
FOXG1), cresterea celulard (TSC1, TSC2, PTEN),
genele care codifici sinteza structurilor sinaptice
(CASK, CDKL5, FMR1, SHANK3) si canalelor si-
naptice (GABR, SCN2A) [8]. In acest articol, vom
descrie mai multe tulburdri genetice in care TSA si
epilepsia decurg concomitent.

Sindromul X fragil (SXF) este cea mai frecventd
tulburare genetici X-dominanti cu dizabilititi inte-
lectuale care in circa o treime din cazuri decurge in
paralel cu autismul. Prevalenta SXF se estimeazd a fi
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circa 1 din 4000 de biieti [8]. La persoanele cu SXF se
atestd prezenta unei mutatii dinamice in gena FMR1
ce constd in repetitia tripletului CGG peste 200 ori.
La acesti indivizi se atestd metilarea expansiunii re-
petate CGG si a promotorului genei FMR1, ceea ce
duce la lipsa produsului proteic. Aceasti metilare din
regiunea Xq27.3 duce la constrictia cromozomului X
care apare "fragil" sub microscop, de unde si vine nu-
mele sindromului [10]. La soarecii de laborator SXF
s-a depistat dereglarea formirii sinapselor excitatorii,
reducerea expresiei subunititilor receptorului GABA
si receptorilor N-metil-D-aspartat (NMDA) [3].
SXF se caracterizeaza prin fenomenul de anticipare,
astfel in anul 1985 a fost descris paradoxul Sherman
care mentioneazd ci generatiile viitoare sunt afectate
cu o frecventd mai mare comparativ cu parintii, care
sunt purtitori de mutatii. La femei aceastd patolo-
gie este mult mai rard, insd cele ce prezintd mutatii
complete in gena FMR1 pot avea un fenotip mai usor

......

zomului X [10].

SXF este consideratd principala tulburare mono-
genici asociatd cu TSA, conform datelor literaturii
15-60% dintre pacienti cu SXF prezintd si TSA. As-
pectul fizic al acestor pacienti se caracterizeazd prin
fata lungi si ingustd, macrocefalie, urechi mari, degete
hiperflexibile si testicule mari. Indivizii ce suferd de
SXF manifestd hiperactivitate, anxietate si dificultiti
de socializare. S-a constatd ci prezenta indiferentei
si tendintelor de evitare la pacientii cu SXF sunt un
prezicitor al instaldrii TSA. Cand autismul decurge
in paralel cu SXF se observd un deficit de limbaj mai
pronuntat si un IQ mai scizut in comparatie cu copiii
ce suferd doar de SXF [10].

Persoanele cu SXF au un risc mai mare de a dezvol-
ta crize convulsive, ceea ce se atestd in 10-20% cazuri.
Acestea tind si fie partiale, in general, nu sunt frec-
vente si sunt supuse tratamentului medicamentos [5].
In urma cercetirii a unui lot de 13 persoane cu SXF si
convulsii, la 10 pacienti au fost raportate trasee EEG
anormale si la 6 - traseele EEG au aritat varfuri ca-
racteristice epilepsiei focale benigne din copilrie. In
plus, 23% dintre persoanele cu SXF, dar fird convulsii
monitorizate clinic prezentau EEG anormale [15].

Duplicarea regiunii cromozomiale 15¢q11.2-g13.1,
mostenitd pe cale materni, este cea mai frecven-
td aberatie cromozomiali in rindul pacientilor cu
TSA (0,5-3%). Deletia acestei regiuni este caracte-
risticd pentru sindroamele Prader-Willi si Angelman.

Pacientii cu duplicarea 15q11.2-q13.1 prezintd de-
regliri de intelect, au o incidentd mare a spasme-
lor infantile si la unii copii a fost raportat prezenta
sindromului Lennox-Gastaut. In regiunea duplicatd
15q11.2-q13.1 sunt localizate mai multe gene care
codifici subunititile receptorului GABA,, ceea ce
sugereazd ci dereglirile sinapselor inhibitorii stau la
baza patogeniei TSA si epilepsie [8].

GABA, receptorii (GABA R) sunt canale de clor
heteropentamerice, esentiale in mentinerea tonusului
inhibitor. Insi, s-a constatat ci transmisia GABAer-
gici in dezvoltarea precoce are caracter excitator [15].
Trecerea de la transmisia de tip excitator la cea de tip
inhibitor este asociati cu expresia K*/Cl-cotranspor-
tatorului (KCC2), care provoaci o scidere semnifica-
tivi a Cl intracelular. Acest echilibru excitator/inhi-
bitor reprezintd un proces complex, fiind reglementat
de activarea GABA,R.

Mutatiile in genele GABA,R (GABRA1-AS6,
GABRB1-B3, GABRG1-G3, GABRD) modifici
tunctiile GABAergice, astfel sunt asociate cu epilep-
sia. Aceasta are loc prin doud mecanisme:afectarea
asambldrii sau transportului prin canal sau modifi-
carea functiei receptorului (cineticd, de legare sau in-
chidere a canalului). Numeroase studii au descris mai
multe polimorfisme uninucleotidice ale genei GABR
asociate cu aparitia TSA. Gena GABRB3 a fost pri-
ma care a fost asociatid cu sindromul Angelman prin
analiza dezechilibrului de inlintuire in cadrul regiu-
nii 15q11-13. Mai mult decit atit, polimorfisme ale
unui nucleotid au fost identificate in trei gene GABR

(GABRB3, GABRG3 si GABRAS) cu loci pe acest
cromozom. Alele genelor GABRB3 si GABRAS
sunt asociate cu un risc sporit pentru TSA si epilep-
sie [4]. Delahanty si colab. au raportat ci polimorfis-
mul P11S din gena GABRB3 este asociat cu epilep-
sia de tip absenti si autism. Gena GABRB3 codifici
sinteza subunititii f3 a canalului de clor ce serveste in
calitate de receptor pentru acidul gama-aminobutiric.
Astfel, polimorfismul dat va duce la sinteza scizuti a
subunititii B3 pe suprafata celulard in urma procesarii
intracelulare defecte [16].

Deletia 2g24.2-24.3 care contine gena SCN2A4
a fost identificatd pentru prima dati la un copil cu
TSA si dizabilititi intelectuale. Prezenta mutatiilor
in aceastd gend este asociatd cu hiperexcitabilita-
tea cerebrali [18]. Gena SCN2A codifici sinteza
subunititii alfa din structura canalelor de sodiu vol-
taj-dependente ce sunt responsabile de generarea si
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propagarea potentialelor de actiune in neuroni si ce-
lulele musculare. Canalele isi schimbi conformatia
si formeazd un canal pentru transportul selectiv al
ionilor de sodiu care sunt transportati in conformi-
tate gradientului electrochimic. Variantele alelice ale
acestei gene sunt asociate cu prezenta convulsiilor si
TSA. S-a constatat ci prezenta mutatiilor nonsense
ce duc la formarea unui STOP codon prematur sunt
asociate cu cele mai severe fenotipuri [8].

La o femeie de origine japonezi in varsti de 29
de ani cu debut intarziat al encefalopatiei epileptice
infantile timpurii, Kamiya si colab. au identificat o
mutatie punctiformi (tranzitie) de novo 304C>T in
gena SCN2A, ce a rezultat cu formarea unui STOP
codon in locul argininei (R102X), determinind opri-
rea sintezei proteinei inainte de primul siu segment
transmembranar. Pacienta a manifestat convulsii pen-
tru prima data la vérsta de 1 an si 7 luni, dupi care a
fost diagnosticatd cu autism. La EEG initial nu s-au
observant schimbiri patologice, insi au apirut spike-
uri dupi 3 ani. Crizele epileptice au persistat pe parcur-
sul copilariei si nu se supuneau tratamentului. Pacienta
prezenta retard psthomotor sever. La RMN cerebral
se observa o atrofie difuzi moderati a creierului, iar in
cadrul studiilor electrofiziologice s-a depistat ci pro-
teina mutantd R102X nu era functionald [6]. Intr-un
alt caz clinic Tavassoli si colab. au raportat prezenta
unei mutatii de novo in structura intronilor la un biiat
de 7 ani cu TSA si epilepsie de tip absente. Mutatia
raportatd era localizatd in intronul numarul 4, si anu-
me c.476 + 1G>A, ceea ce afecta splicingul ulterior
(cici enzimele nu mai erau capabile si recunoasci sec-
venta GU din cadrul intronului si si-1 inliture). Ana-
lizind secventa cADN s-a constatat ci exonii 3 si 4
in urma splicingului defect au fost inliturati, ceea ce a
schimbat faza de lecturd a ARN-ului mesager si a dus
la formarea precoce a unui STOP codon. Clinic, biia-
tul prezenta un comportament compulsiv, inchidea si
deschidea usile in continuu, bitea adesea din palme,
nu tolera si fie atins, prezenta un interes deosebit fatd
de juciriile ce emit sunete. Pacientul prezenta retard
verbal sever, a inceput si pronunte unele cuvinte sim-
ple de la 4 ani [17]. Aceste raporturi confirmi faptul
ci mutatiile genei SCN2A constituie un factor de risc
pentru TSA, dar si epilepsie.

Sindromul Down (SD) este una dintre cele mai
frecvente anomalii cromozomiale, fiind cauzati de
cromozomul 21 supranumerar. Incidenta trisomiei 21
constituie circa 1:700 nou-niscuti, astfel reprezintd

o tulburare genetici de o actualitate majord. Desi
pacientii cu SD se considerd prietenosi, circa 5-9%
dintre indivizii cu SD se incadreazi conform crite-
riilor in categoria pacientilor cu TSA [8]. Diagnos-
ticarea TSA la copiii cu SD este dificild si rimane o
provocare pentru medici din cauza dizabilititilor in-
telectuale coexistente. La copiii diagnosticati cu TSA
si SD se atestd o functie scizutd a creierului, dar si un
risc sporit de a dezvolta convulsii [15].

Prevalenta epilepsiei la pacientii cu SD este apro-
ximativ 8-13% [8]. Tabloul clinic la pacientii cu SD
si epilepsie este foarte variat, astfel, au fost raportate
cazuri de epilepsie mioclonicd progresivd asociatd cu
dementa, spasme infantile (sindromul West) si sin-
dromul Lennox-Gastaut [5].

Patogenia SD ce tine de dezvoltarea creierului
riméne incertd, insd existd un interes sporit fatd de
activitatea proteinei DYRK1A, care reprezinti o ti-
rozin-kinazi cu specificitate dubli. Aceasta se autofo-
sforileazi in urma interactiunii cu resturile de serina/
treonind si tirozind. Ea are un rol semnificativ in re-
glarea proliferdrii si diferentierii celulare. DYRK1A
este implicatd in dezvoltarea creierului si in patogenia
retardului mental si bolii Alzheimer. Gena DYRK1A
este localizatd pe cromozomul 21 (21q22.13) si este
consideratd o gend candidat in defectele de invitare
asociate cu SD [7]. In plus, in urma secventierii ge-
nomului s-au identificat mutatii in gena DYRK1A la
mai multi copii cu TSA si microcefalie.

Scleroza tuberoasa (ST) este o tulburare multisis-
temica caracterizatd prin hartoame ale creierului, ini-
mii, plimanilor, rinichilor si pielii si rezultd in urma
mutatiilor in genele TSC1 si TSC2. Produsele lor
proteice, hamartina si tuberina formeaza impreund un
complex proteic implicat in reglarea ciii de semnaliza-
re a tintei rapamicinei la mamifere (mTOR). Aceste
proteine sunt supresori ale cresterii tumorale si regleazd
proliferarea si diferentierea celulelor. ST este o pato-
logie autozomal dominanti care se caracterizeaza prin
expresivitate variabild si penetrantd incompletd [8].

Manifestirile neurologice ale ST sunt variate, si
includ: epilepsia, TSA, dizabilititi intelectuale, dar
si diverse malformatii ale creierului, precum nodu-
lii subependimali si astrocitoamele celulelor gigante
subependimale. Circa 80-90% dintre pacientii cu ST
suferd si de epilepsie. Tipurile de convulsii variazi si
sunt adesea refractare la tratamentul farmacologic. In
terapia medicamentoasd de viitor prezintd un interes

deosebit preparatele mTOR inhibitoare [5]. TSA se
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estimeazd a fi prezente la 20-60% dintre persoanele
cu ST. Conform unelor surse bibliografice se consi-
derd ci deficientele intelectuale, spasmele infantile si
prezenta leziunilor lobului temporal sunt factori de
risc pentru TSA la persoanele cu ST [18].

PTEN este o gend supresoare de tumori care co-
difici o fosfatazi ce stopeazi faza G1 a ciclului ce-
lular si inhibd calea PI3K/AKT/mTOR. Produsul
proteic al genei PTEN are un rol semnifictaiv si in
metabolismul energetic celular, contribuind la accele-
rarea sintezei ATP-ului [8]. Mutatiile in aceastd geni
contribuie la cancerogenezi, cel mai caracteristic fiind
cancerul mamar, al gladei tiroide si cancerul endome-
trial. La unii copii cu macrocefalie si TSA s-a depis-
tat prezenta mutatiei in gena PTEN. S-a raportat si
prezenta convulsiilor la pacientii cu mutatii in gena
PTEN, in care se include si un numir de pacienti cu
displazie corticald focald. Epilepsia se consideri a fi
o parte a fenotipului pacientilor cu megaloencefalie
si dereglarea cdii PI3K/AKT/mTOR, dar rolul exact
al mutatiilor in gena datd in patogenia convulsiilor si
TSA nu este inci elucidat [15].

Mutatiile in gena MECP2 localizati pe cromo-
zomul Xq28 sunt asociate cu Sindromul Rett. Pre-
ponderent sunt afectate femeile si tabloul clinic se
caracterizeazd prin dizabilititi intelectuale, micro-
cefalie, deregliri de limbaj si misciri stereotipice ale
mainilor [8]. Produsul proteic al genei MECP2 este
implicat in reglarea transcriptiei, si anume prim me-
tilarea promotorului altor gene. Persoanele cu tulbu-
riri legate de gena MECP2 prezinti TSA, anomalii
ale aparatului respirator, tulburiri de mers si diverse
complicatii cardiace. Dintre pacientii cu deficiente ale
MECP2, circa 50-90% au convulsii. Severitatea aces-
tora obicei decade dupi adolescentd. Au fost identi-
ficate doud mutatii in gena MECP2 asociate cu epi-
lepsia, si anume p.T158M si p.R106W (T-treonina,
M-metionina, R-arginina, W-triptofan) [19].

FOXGlIeste o proteind implicatd in neurogenezi,
si anume a telencefalului si este un factor represor al
transcriptiei. Mutatiile in locusul acestei gene(14q12)
au fost asociate cu sindromul Rett. Supraexpresia
FOXGT1 in regiunea frontald a creierului este asociatd
cu ingrosarea neuroepiteliului, iar datele recente suge-
reazd ci este implicatd in diferentierea celulelor neu-
roprogenitoare[8]. Copiii cu duplicatia genei FOXG1
pe cromozomul 14q12 frecvent suferd de spasme in-
fantile. Desi majoritatea se supun tratamentului me-
dicamentos si se observi remisia bolii cu normalizarea

EEG, pacientii prezinta trisituri din spectrul autist.
In contrast, copiii cu deletia 14q12 care include
mutatii ale genei FOXG1 prezintd microcefalie, hi-
poplazie a corpului calos si misciri coreiforme. S-a
constatat cd la pacientei cu deletia locusului genei
FOXG1 se atestd debutul epilepsiei la circa 22 luni,
iar la cei cu duplicatia acestei regiuni - la varsta de 7
luni. Mecanismele prin care mutatiile in aceastd gend
duc la epilepsie si la deregliri de neurodezvoltare nu
sunt cunoscute la moment [2].

La pacientii cu mutatii in gena MEF2C localizatd
pe cromozomul 5q14.3 au fost depistate dizabilititi
intelectuale severe, epilepsie si misciri stereotipice.
De asemenea, a fost descris fenotipul ce prezenta
trasaturi autiste si au fost depistate unele asemandri
cu tulburirile asociate genei MECP2 [19]. Produsul
proteic al acestei gene (polipeptida MEF2C) este un
enhancer al transcriptiei. Joacd un rol esential in pro-
cesul de invitare si rispunde de memoria dependenti
de hipocamp. Este crucial in dezvoltarea neuronald
normald si activitatea electrici a neocortexului [8].
Persoanele cu mutatii in gena MEF2C prezinta un
tablou clinic variat legat de evolutia si tipul epilep-
siei. Astfel, 20% dintre pacienti prezinti spasme in-
fantile, 33% - epilepsie mioclonici cu debut infantil,
24% - epilepsie generalizati si circa 23% - fird epi-
lepsie. Motivul acestei variabilititi clinice nu este pe
deplin elucidat, dar s-a constatat ci pacientii cu deletii
partiale ale MEF2C sunt mai putin susceptibili de a
dezvolta epilepsie [9].

Sindromul Phelan-McDermid se caracterizeazi
prin deletia 22q13.3 ce contine gena SHANK3. Ma-
nifestirile fenotipice ale acestui sindrom includ: hi-
potonie, intdrzierea dezvoltirii si a vorbirii, TSA, lim-
fedem si diverse stigme dismorfice [11]. Prevalenta
epilepsiei la pacientii cu deletia regiunii 22q13.3 nu
este cunoscutd. Unii au raportat o evolutie benigni
a convulsiilor generalizate tonico-clonice sau mio-
clonice [14]. Gena SHANKS3 codifici o proteini din
structura scaffoldului situati postsinaptic, care reglea-
zi expresia mGIuRS5 (Glutamate metabotropic recep-
tor 5). Deletia genei SHANK1 si prezenta mutatiilor
in gena SHANK2 au fost depistate la pacientii cu
TSA [13].

Gena CDKLS5 codifici sinteza unei Ser/Thr pro-
tein kinase. Tulburdrile asociate cu mutatiile in gena
CDKL5se caracterizatd prin debutul precoce al epi-
lepsiei, spasme infantile, microcefalie, lipsa limba-
jului verbal si misciri stereotipice ale mainilor [8].
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S-a observat cd pacientii cu mutatii in gena CDKLS5
au multe trisituri comune cu TSA (interactiuni so-
ciale anormale, prezenta miscirilor repetitive si ab-
senta limbajului). Ins3, la copiii la care se depisteazi
atit TSA, cat si epilepsia, boala decurge mult mai
grav [19]. Archer si colab. au investigat prezenta
mutatiilor in gena CDKL5 intr-un grup de 73 de
pacienti cdrora li sa indicat aceastd analiza. Din lo-
tul de 73 de pacienti, 49 (67,1%) au prezentat crize
epileptice in primele 6 luni de viatd. La 7 pacienti de
sex feminin dintre cei 49 au fost identificate prezenta
mutatiilor in gena CDKLS5, ceea ce constituie 9,58%
din lotul initial. Toti pacientii cu mutatii prezentau
retard in dezvoltare. Informatiile clinice suplimentare
au relevat la 6 pacienti prezenta TSA, si la un pacient
semne sugestive sindromului Rett [1].

Mutatiile genei CASK localizatd pe cromozomul
Xp11.4 au fost descrise la pacienti ce prezentau micro-
cefalie severd si hipoplazie pontocerebelard (prepon-
derent la fetite) si dizabilititi intelectuale si deregliri
oculomotorii (preponderent la biieti). Absenta lim-
bajului vorbit si TSA s-au observat preponderent la
fetele cu microcefalie. Aproape toti pacientii de sex
feminin cu mutatii in gena CASK prezintd tulburiri
in dezvoltarea intelectuald. Pacientii prezinti un
comportament stereotipic si isi provoaci leziuni prin
muscdturi. Nu se cunosc date privitor la prevalenta
TSA la persoanele cu astfel de deregliri. Este dificil
de a diagnostica TSA din cauza tabloului clinic vag.
Prezenta epilepsiei se atestd la mai mult de jumitate
dintre pacientii de sex feminin. Se consideri ci feno-
tipul pacientilor de sex masculin este de obicei mai
putin afectat [5, 8].

La o fetiti din SUA de 8 ani, diagnosticati cu re-
tard mental si microcefalie cu hipoplazie pontina si
cerebelard, Moog si colab. au identificat o substitutie
de tip tranzitie 1639C>T in exonul 17 al genei CASK,
ce a rezultat in sinteza unui STOP codon in locul
glutaminei (Q547X, Q-glutamina, X- STOP codon).
Pacienta prezentd microcefalie, convulsii, retard sever
de dezvoltare, hipotonie, strabism g7 scoliozd [12].

Gena CASK codificd sinteza unei proteinkinaze
serice calciu/calmodulin dependenti expresatd in cre-
ier. Aceste proteine sunt asociate scaffoldului si sunt
localizate in sinapsele tesutului cerebral. Se leagd de
alte proteine de pe suprafata celulard, dintre care pro-
teina precursoare amiloidului, neurexine si sindecani,
ceea ce constituie o punte de legiturd intre matricea
extracelulard si citoschelet. Astfel, produsul proteic

al genei CASK are un rol important in formarea si
functionarea normali a sinapselor, in dezvoltarea cor-
ticald, in migratia cristelor neurale si in formarea
structurilor post-sinaptice [8].

Astfel: TSA gi epilepsia adesea decurg concomi-
tent, insd mecanismele patogenetice care stau la baza
acestei asocieri sunt inci neclare. Din cauza tabloului
clinic vag este greu de diagnosticat la timp prezenta
ambelor tulburdri, iar numdrul mic de pacienti nu
permite de a elabora concluzii bine definite. S-a con-
statat ci IQ-ul scizut este un factor de risc major pen-
tru TSA la copiii cu epilepsie. TSA si epilepsia sunt
adesea comorbide si prezinti grade diferite de retard
psihomotor, dizabilititi de invitare, intelectuale si
probleme de comportament, toti acesti factori creeazid
confuzii in stabilirea diagnosticului, care cel mai des
este 0 adeviratd provocare pentru clinicieni.

Prezenta istoricului familial de TSA si/sau epi-
lepsie, a stigmelor disembriogenetice, micro-/macro-
cefalie, dizabilititi intelectuale din start avertizeazd
medicul despre probabilitatea existentei unei tulbu-
riri genetice ce se poate asocia TSA si/sau epilepsiei.
Prezenta fenotipului caracteristic g7 a istoricului fami-
lia va impune efectuarea testelor genetice cu scop de a
pune diagnosticul corect.

Strategiile de testare geneticd atat pentru epilepsie
cit si pentru TSA sunt similare si implicd efectuarea
cariotipdrii — cu scop de a evalua aberatiile cromozo-
miale, testului FISH - pentru a evidentia sindroamele
microdeletionale, testarea panelelor de gene specifice
TSA si/sau epilepsiei, iar in cazul in care toate acestea
sunt negative se indicd secventierea intregului genom.
Costurile semnificative ale acestor teste reduc drastic
corectitudinea diagnosticului si tratamentului, ceea ce
scade calitatea vietii pacientului.

In acest articol au fost elucidate un sir de gene impli-
cate in reglarea transcriptiei, cresterea celulard, functia si
structura canalelor sinaptice. Acestea fiind doar unele
elemente din patogenia TSA in asociere cu epilepsia.

Astfel, putem sugera ci pacientii suspecti de SXF
trebuie testati genetic la prezenta mutatiilor in gena
FMRI. La toate fetitele cu TSA trebuie testatd gena
MECP2, iar la totii copiii cu macrocefalie se reco-
mandi testarea genei PTEN. Cercetarea ulterioari
a celor mai specifice gene TSA/epilepsiei va permite
perfectionarea panelului de gene necesar investigirii
la astfel de pacienti. Insi, prezenta mutatiilor de novo
mereu vor crea dificultiti in practica medicului gene-
tic, astfel, cercetarea continud si lucrul in echipd cu

40 Revista de Neurologie i Psihiatrie a Copilului si Adolescentului diin Roménia - Septembrie 2018 —vol. 24 -nr. 3



GENERAL STUDIES

Autistic spectrum disorders in children with epilepsy * Nadejda Burac

medicul neurolog sunt prerogativele de bazi ce im-
pun succesul stabilirii unui diagnostic si tratament de
certidutine.

CONCLUZII

TSA si epilepsia se suprapun frecvent, insi me-
canismele care stau la baza acestei interactiuni sunt
vaste si incd neclare. Geneticianul si neurologul tre-
buie sd lucreze in echipi si sd recunoascd principa-
lele caracteristici din cadrul TSA (deficite in com-
portamentele sociale, interesele restrinse, modelele

INTRODUCTION

Autistic  spectrum  disorders  (ASD) are
characterized by neurodevelopment disorders more
often from early childhood, manifested by deficiencies
in social interaction, limited communication with
others, repetitive behavior, and stereotypical actions.
ASD affect about 1 out of 68 children and is 3-4
times more common in boys than in girls [8]. ASD
usually occur before the age of 3 years and persist
during all life. Epilepsy is a condition defined by the
occurrence of two and more unprovoked, recurrent
seizures due to excessive and disordered neural
discharge [15]. The association of ASD and epilepsy
is not fully elucidated, but according to literature
data the prevalence of epilepsy in children with ASD
ranges from 5% to 46% [18]. Jokiranta et al. found
that 44% of children with ASD were later diagnosed
with epilepsy, and 54% of children with epilepsy
were subsequently diagnosed with ASD. The age
of onset of epilepsy in these children is bimodal
distributed, with a peak between the age of 2-5 years
and the other in adolescence. Intellectual deficiencies
represent a risk factor for developing epilepsy within
the ASD. The number of patients with ASD and
intellectual deficiencies which suffer from epilepsy is
approximately three times higher compared to those
with whom the intellect is not affected [5]. At the
moment, there are a few data regarding differences in
the phenotype of autism in children with and without
epilepsy. The onset of seizures can lead to further
changes in brain function in children with ASD,
which will erase the underlying clinical symptoms
of autism. Thus, it is difficult to develop a good
management for patients with vague clinical signs.
In one study, Cuccaro et al. have investigated several

de comportament repetitive) si epilepsie. Datele din
literaturd sugereazd ci afectiunile poligenice si mo-
nogenice, dar si mutatiile "de novo" pot provoca TSA
si epilepsie. Datoritd progreselor din acest domeniu,
in curdnd, va fi mai accesibild efectuarea secventierii
spectrului de gene, totodatd si secventierea exonicid
in scopul prevenirii acestor patologii. Continuarea
cercetdrilor in acest sens vor contribui la 0 mai buni
intelegere a acestor tulburiri din punct de vedere ge-
netic, stabilirea unui diagnostic precoce, introducerea
noilor terapii si prevenirea aparitiei TSA si epilepsiei.

groups of children suffering from ASD. The group
with the highest rate of epilepsy was characterized
by the early onset of ASD, repetitive use of objects,
unusual sensory interests, and motor coordination
deficiencies. Researchers have found that these
symptoms reflect a significant delay in nervous
system development at examined patients [18].
Accumulation of knowledge and experience about
the ASD-epilepsy phenotype in association with
the evolution of genetic possibilities will open new
horizons in treatment of these pathologies.

THE AIM OF THE STUDY
Is to investigate and describe more genetic

disorders (GD) in which ASD and epilepsy overlap.

THE STUDY MATERIAL

Consists in researching and analyzing data from
the specialized literature suggestive for epilepsy and
ASD with the aim of improving the diagnosis of
these pathologies.

RESULTS AND DISCUSSIONS

ASD and epilepsy are multifactorial, polygenic
pathologies that overlap frequently. Literature data
suggest that there are many genetic disorders associated
with these conditions. Recent research has shown that
many genes are also involved in ASD pathogenesis,
for example genes responsible for: transcriptional
regulation (MECP2, MEF2C, FOXG1), cell growth
(TSC1, TSC2, PTEN), genes encoding for synaptic
structures, CDKL5, FMR1, SHANK3) and synaptic
channels (GABR, SCN2A) [8]. In this article, we will
describe several genetic disorders in which ASD and
epilepsy occur simultaneously.
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Fragile X syndrome (FXS) is the most common
X-dominant genetic disorder with intellectual
disabilities that overlap with autism in approximately
a third of cases. The prevalence of FXS is estimated
to be about 1 of 4,000 boys [8]. Patients with FXS
have a dynamic mutation in the FMR1 gene that
consists in the repetition of the CGG triplet over 200
times. At these individuals is methylated the CGG
repeated expansion and FMR1 gene promoter, which
leads to lack of the protein product. This methylation
in the Xq27.3 region leads to the constriction of
the X chromosome that appears "fragile” under the
microscope, where the name of the syndrome comes
from [10]. In FXS laboratory mice was detected
disturbance in excitatory synapses formation, reducing
the expression of the GABA receptor subunits and
receptor N-methyl-D-aspartate (NMDA) [3]. FXS
is characterized by the phenomenon of anticipation,
as was described in 1985 Sherman paradox which
states that the next generations are affected with a
higher frequency compared to their parents, who are
carriers of mutations. In women this pathology is rare,
but those showing complete mutations in the FMR1
gene can have an easier phenotype than men due to
variability in X chromosome inactivation [10].

FXSis considered to be the main monogenic disorder
associated with ASD, according to literature data
15-60% of patients with FXS also suffer from ASD. The
physical appearance of these patients is characterized
by their long and narrow face, macrocephaly, large
ears, hyperflexible fingers and large testicles. Patients
suffering from FXS show hyperactivity, anxiety,
and socialization difficulties. It has been found that
indifference and avoidance tendencies in individuals
with FXS are a predictor of the ASD onset. When
autism overlaps with FXS, a more pronounced language
deficiency and a lower IQ are observed than in children
suffering only from FXS [10].

People with FXS have a higher risk of developing
seizures, which are observed in 10-20% of cases.
These tend to be partial, not very frequent, and
usually are not resistant to drug treatment [5]. After
the investigation of a group of 13 people with FXS
and seizures, abnormal electroencephalography
(EEG) routes were reported in 10 patients, and at 6
of them - EEG routes showed peaks characteristic
for benign childhood focal seizures. In addition,
23% of individuals with FXS, but without clinically
manifested seizures, had abnormal EEG [15].

Duplication of the 15¢g11.2-g13.1 chromosomal
region, maternally inherited, is the most common
chromosomal aberration among ASD patients (0.5-
3%). The deletion of this region is characteristic for
the Prader-Willi and Angelman syndromes. Patients
with 15q11.2-q13.1 duplication have intellectual
disorders, a high incidence of infantile spasms and in
some children Lennox-Gastaut syndrome has been
reported. In the duplicated 15q11.2-q13.1 region
are localized several genes encoding for the GABA,
receptor subunits, suggesting that the impairments
of the inhibitory synapses are the basis of ASD and
epilepsy pathogenesis [8].

GABA, receptors (GABA,R) are
heteropentameric chloride channels, essential for
maintaining inhibitory tonus. However, it was found
that GABAergic transmission in early development
is excitatory [15]. The transition from excitatory
type to inhibitory type is associated with expression
of the K*/Cl-cotransporter (KCC2), which causes
a significant decrease of intracellular chloride. This
excitatory/inhibitory balance is a complex process,
being regulated by GABA,, R activation.

Mutations in GABA,R genes (GABRA1-A6,
GABRB1-B3, GABRG1-G3, GABRD) modify
GABAergic functions, thus being associated with
epilepsy. This occurs through two mechanisms:
damaging of the channel assembly or transport
through channel; or modification of receptor functions
(kinetic, binding or channel closure). Numerous
studies have described several single nucleotide
polymorphisms (SNPs) of the GABR gene associated
with ASD. The GABRB3 gene was the first to be
associated with Angelman's syndrome by analyzing
the linkage disequilibrium within the 15q11-13
region. Moreover, SNPs have been identified in
three GABR genes (GABRB3, GABRG3 and
GABRAS) with loci on this chromosome. The alleles
of GABRB3 and GABRAS genes are associated with
increased risk for ASD and epilepsy [4]. Delahanty
et al. have been reported that P11S polymorphism
in the GABRB3 gene is associated with absence
epilepsy and autism. The GABRB3 gene encodes the
chloride channel subunit 3 that serves as receptor for
gamma-aminobutyric acid [16]. Thus, the identified
polymorphism will lead in low synthesis of B3 subunit
on the cell surface.

The deletion 2¢24.2-24.3  containing  the
SCN2A4 gene was first identified in a child with
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ASD and intellectual disabilities. The presence of
mutations in this gene is associated with cerebral
hyperexcitability [18]. The SCN2A gene encodes the
alpha subunit from the voltage-dependent sodium
channels that are responsible for generation and
spread of action potentials in neurons and muscle
cells. The channels change their conformation and
form another channel for selective transport of
sodium ions that are transported according to the
electrochemical gradient. The allelic variants of this
gene are associated with seizures and ASD. It has
been found that the presence of nonsense mutations
leading to the formation of a premature STOP codon
is associated with the most severe phenotypes [8].

In a 29-year-old Japanese woman with delayed onset
of the early infantile epileptic encephalopathy, Kamiya
et al. identified a de novo 304C>T mutation (transition)
in the SCN2A gene, resulting in the formation of a
STOP codon, causing the synthesis of the protein to
cease before the first transmembrane domain. The
patient presented seizures for the first time at 1 year and
7 months, after which she was diagnosed with autism.
Initial EEGs did not notice any pathological changes,
but spikes were observed after 3 years. Epileptic seizures
persisted during childhood and were treatment resistant.
The patient had severe psychomotor retardation.
Cerebral MRI showed moderate diffuse atrophy of
the brain, and electrophysiological studies showed
that mutant R102X protein was not functional [6].
In another clinical case, Tavassoli et al. reported a de
novo mutation in intron structure at a 7-year-old boy
with ASD and absence epilepsy. This mutation, namely
c.476+1G>A, was located in intron number 4, and
led to abnormal splicing, because enzymes were not
able to recognize the GU sequence within the intron
and remove it. In the cDNA sequence was found
that exons 3 and 4 were removed, that changed the
reading phase of the messenger RNA and resulted in
a premature STOP codon formation. Clinically, the
boy had a compulsive behavior, he was closing and
opening the doors continuously, also, he was often
clapping his hands, he did not allow being touched and
had a particular interest in toys that emit sounds. The
patient presented severe verbal retardation, he started
to pronounce some simple words from 4 years. These
reports confirm that mutations in the SCN2A gene are
arisk factor for ASD, but also for epilepsy [17].

Down syndrome (DS) is one of the most common
chromosomal abnormalities, caused by supernumerary

chromosome 21. The incidence of trisomy 21 is about
1:700 newborns, thus it is a genetic disorder with high
actuality. Although patients with DS are considered
to be friendly, about 5-9% of DS individuals meet the
ASD criteria [8]. It is difficult to put the diagnosis of
ASD in children with DS and remains a challenge for
physicians due to coexisting intellectual disabilities.
Children with ASD and DS have an impaired brain
function and an increased risk to develop seizures [15].

The prevalence of epilepsy in patients with DS is
approximately 8-13% [8]. The clinical presentations of
patients with DS and epilepsy is very heterogeneous,
and have been reported cases of progressive myoclonus
epilepsy associated with dementia, infantile spasm
(West syndrome) and Lennox-Gastaut syndrome [5].

DS pathogenesis referred to brain development
remains uncertain, but there is an increased interest for
DYRKI1A protein activity, which is a double-tyrosine
kinase. It is autophosphorylated by interaction with
serine/threonine and tyrosine residues. It has a
significant role in regulating the proliferation and
differentiation of cells. DYRK1A is involved in brain
development and in the pathogenesis of mental
retardation and Alzheimer's disease. The DYRK1A
gene is located on chromosome 21 (21g22.13) and it
is considered a candidate gene for learning disabilities
associated with DS [7]. In addition, after the genome
sequencing, were identified mutations in DYRK1A
gene in several children with ASD and microcephaly.

Tuberous Sclerosis (TS) is a multisystem disorder
characterized by brain, heart, lung, kidney and skin
hamartomas, caused by mutations in the TSC1 and
TSC2 genes. Their protein products, hamartin and
tuberin together form a protein complex involved
in regulation of the mammalian target of rapamycin
(mTOR) signaling pathway. These proteins are tumor
growth suppressors and regulate proliferation and
differentiation of cells. TS is an autosomal dominant
disorder characterized by variable expressivity and
incomplete penetrance [8].

Neurological manifestations of TS are varied,
including epilepsy, ASD, intellectual disabilities,
and various malformations of the brain such as
subependymal nodules and subependymal giant cell
astrocytoma. Approximately 80-90% of patients with
TS suffer from epilepsy. Types of seizures vary and
are often resistant to pharmacological treatment. In
future drug therapy, mTOR inhibitory substances
will be of particular interest [5]. ASD are estimated
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to be in 20-60% of TS patients. According to some
sources, intellectual deficiencies, infantile spasm and
the presence of temporal lobe lesions are considered
risk factors for ASD in patients with TS [18].

PTEN is a tumor suppressor gene encoding a
phosphatase that stops the G1 phase of the cell cycle
and inhibits the PI3K/AKT/mTOR pathway. The
protein product of the PTEN gene plays a significant
role in cellular energy metabolism, accelerating the
ATP synthesis [8]. Mutations in this gene lead to
cancerogenesis, most notably breast cancer, thyroid
gland cancer, and endometrial cancer. In some
children with macrocephaly and ASD, were detected
mutations in the PTEN gene. Seizures have also
been reported in patients with mutations in this gene,
including a number of patients with focal cortical
dysplasia. Epilepsy is considered to be a part of the
phenotype of patients with megaloencephaly and
PI3K/AKT/mTOR pathway disorder, but the exact
role of mutations in PTEN gene in seizure and ASD
pathogenesis is still unclear [15].

Mutations in the MECP2 gene located on
chromosome Xq28 are associated with Rett Syndrome.
Women are predominantly affected and the clinical
picture is characterized by intellectual disabilities,
microcephaly, language disorders and stereotypical
hand movements [8]. The protein product of the
MECP2 gene is involved in the regulation of
transcription, through methylation of promoter of
other genes. Patients with MECP2-related disorders
present ASD, respiratory abnormalities, walking
disorders and various cardiac complications. Also,
among these patients, about 50-90% have convulsions.
Their severity usually decrease after adolescence.
Two mutations in the MECP2 gene associated
with epilepsy were identified, namely p.T158M and
p-R106W (T-threonine, M-methionine, R-arginine,
W-tryptophan) [19].

FOXGI is a protein involved in neurogenesis,
namely telencephalon, and it is a repressor of
transcription. Mutations in the locus of this gene
(14q12) were associated with Rett syndrome.
Overexpression of FOXG1 in the frontal region of the
brain is associated with neuroepithelial thickening,and
recent data suggest that it is involved in differentiation
of neural progenitor cells. Children with FOXG1
gene duplication on chromosome 14q12 frequently
suffer from infantile spasms [8]. Although most are
undergoing drug treatment and remission is observed

with EEG normalization, patients have features from
the autistic spectrum. In contrast, children with the
14q12 deletion exhibit microcephaly, corpus callosum
hypoplasia and choreiform movements. It was found
that in patients with FOXG1 gene deletion, the onset
of epilepsy was observed at about 22 months, and
those with duplication of this region - at the age of 7
months. The mechanisms by which mutations in this
gene lead to epilepsy and neurodevelopment disorders
are not known at this time [2].

In patients with mutations in the MEF2C gene
located on chromosome 5q14.3, severe intellectual
disabilities, epilepsy and stereotypical movements
were detected. Also, the phenotype presenting
autistic features was described and some similarities
were found with the disorders associated with the
MECP2 gene [19]. The protein product of this gene
(MEF2C polypeptide) is a transcription enhancer.
It plays an essential role in the learning process and
hippocampus-dependent memory. It is crucial for
normal neuronal development and electrical activity
of neocortex [8].

Patients with mutations in the MEF2C gene have
a variety of clinical signs related to the evolution
and type of epilepsy. Thus, 20% of the patients have
infantile spasms, 33% - myoclonic epilepsy in infancy,
24% - generalized epilepsy and about 23% - without
epilepsy. The reason for this clinical variability is not
tully elucidated, but it was found that patients with
partial deletions of MEF2C are less likely to develop
epilepsy [9].

Phelan-McDermid syndrome is characterized by
deletion of 22q13.3 that contains the SHANKS3 gene.
Phenotypic manifestations of this syndrome include:
hypotonia, developmental and speech retardation,
ASD, lymphedema, and wvarious dysmorphic
signs [11]. The prevalence of epilepsy in patients with
22q13.3 region deletion is unknown. Some reported
a benign evolution of generalized tonic-clonic or
myoclonic seizures [14]. The SHANKS3 gene encodes
a post-synaptic scaffold structure that regulates the
expression of mGIuRS5 (Glutamate metabotropic
receptor 5). The deletion of the SHANK1 gene and
the presence of mutations in the SHANK?2 gene were
detected in ASD patients [13].

The CDKLS gene encodes the synthesis of a Ser/
Thr protein kinase. The disorders associated with
mutations in the CDKL5 gene are characterized
by the early onset of epilepsy, infantile spasms,
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microcephaly, lack of verbal language and stereotypical
movements of hands [8]. It has been observed that
patients with mutations in the CDKL5 gene have
many common features with ASD patients (abnormal
social interactions, presence of repetitive movements
and language impairments). However, in children
with both ASD and epilepsy, the disease has more
severe evolution [19]. Archer et al investigated the
presence of mutations in the CDKLS5 gene in a group
of 73 patients and they found that 49 (67.1%) of them
experienced epileptic seizures in the first 6 months
of life. In 7 female patients out of 49, the presence
of mutations in the CDKL5 gene were identified,
which is 9.58% of the initial group. All patients with
mutations had retard in development. Additional
clinical information revealed in 6 patients the presence
of ASD, and a patient had suggestive clinical signs for
Rett syndrome [1].

Mutations in the CASK gene located on the
Xp11.4 chromosome were described in patients with
severe microcephaly and pontocerebellar hypoplasia
(predominantly in girls) and intellectual disabilities
and oculomotor disorders (predominantly in boys).
The absence of spoken language and ASD were
observed predominantly in girls with microcephaly.
Almost all female patients with mutations in
the CASK gene have disorders in intellectual
development. Patients showed stereotypical behavior
and were biting themselves. There is no data on the
prevalence of ASD in people with such disorders. It
is difficult to diagnose ASD because of the vague
clinical picture. The presence of epilepsy was observed
at more than half of female patients. It is considered
that the phenotype of male patients is usually less
affected [5, 8].

In an 8-year-old US girl diagnosed with mental
retardation and microcephaly with pontine and
cerebellar hypoplasia, Moog et al. identified a
1639C>T transition in the CASK gene, exon 17,
which resulted in the synthesis of a STOP codon
(Q547X, Q-glutamine, X-STOP codon). The patient
had microcephaly, seizures, severe retardation in
development, hypotonia, strabismus and scoliosis [12].

The CASK gene encodes the synthesis of a
dependent calcium/calmodulin serum protein kinase
expressed in the brain. These proteins are scaffold
associated and are located in the synapses of the brain
tissue. It binds to other cell surface proteins, including
the amyloid precursor protein, neurexin and sindecans,

which is a bridge between the extracellular matrix and
the cytoskeleton. Thus, the protein product of the
CASK gene plays an important role in the normal
formation and functioning of synapses, in cortical
development, in the migration of neural crests, and in
the formation of postsynaptic structures [8].

Thus, ASD and epilepsy often emerge concurrently,
but the pathogenetic mechanisms underlying this
association are still unclear. Due to the vague clinical
picture, it is difficult to diagnose the presence of both
disorders at time, and the small number of patients
does not allow establishing definite conclusions. It has
been found that low IQ is a major risk factor for ASD
in children with epilepsy. ASD and epilepsy often
overlap and present different degrees of psychomotor
retardation, learning disabilities, intellectual and
behavioral problems, all of these factors create
confusion in establishing the diagnosis, which is most
often a real challenge for clinicians.

The presence of family history of ASD and/
or epilepsy, disembriogenetic stigma, micro-/
macrocephaly, intellectual disabilities from the start
warns the doctor about the probability of a genetic
disorder that may associate ASD and/or epilepsy.
The presence of characteristic phenotype and family
history will require genetic testing to establish the
correct diagnosis.

Genetic testing strategies for both epilepsy and
ASD are similar and involve karyotyping - in order
to assess chromosomal aberrations, FISH test - to
highlight microdeletional syndromes, ASD/ epilepsy
specific gene panel testing, and when all of these are
negative, will be performed whole genome sequencing.
The significant cost of these tests drastically reduces
the accuracy of diagnosis and treatment, which leads
to a low quality of life for the patients.

In this article some genes involved in transcription
regulation, cell growth, function and structure of
synaptic channels have been elucidated. These are just
a few elements of the ASD pathogenesis associated
with epilepsy.

Thus, we can suggest that suspected FXS patients
should be genetically tested for the presence of
mutations in the FMR1 gene. In all ASD girls, the
MECP?2 gene need to be tested, and at all children
with macrocephaly are recommended to be tested the
PTEN gene. Subsequent research of the most specific
ASD/epilepsy genes will allow the development of

the panel of genes necessary for investigation in such
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patients. However, the presence of de novo mutations
will always create difficulties in practice of geneticists,
so continuous research and teamwork with the
neurologists is the key to success in establishing of a
correct diagnosis and treatment.

CONCLUSIONS

ASD and epilepsy overlap frequently, but the
mechanisms underlying this interaction are vast and
still unclear. The geneticist and neurologist need to
work in a team and recognize the main features of

ASD (deficits in social behaviors, restricted interests,
repetitive behavior patterns) and epilepsy. Data from
the literature suggest that polygenic and monogenic
disorders, as well as de novo mutations, can cause
ASD and epilepsy. Due to advances in this field, it
will soon be more feasible to perform the panel gene
sequencing, as well as whole genome sequencing to
prevent these pathologies. Continuing research into
this field will help to better understand these genetic
disorders, establish an early diagnosis, introduce new

therapies, and prevent the onset of ASD and epilepsy.
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Chistul arachnoidian spinal la copil - provocare diagnostica

The spinal arachnoid cyst in children - a diagnosis challenge

Eva-Maria Elkan', Ariela Elena Banu?, Victorita Stefinescu *, Laura Carmen Cristescu

Budala *, Ginel Baciu ’,Violeta Sapira ®, Mihaela Lungu ’, Monica Zlati 8, Aurel Nechita’
REZUMAT

Introducere: Chistul arachnoidian intraspinal poate exista izolat sau asociat unor formatiuni cerebrale intrachistice. Patologia intrachistici spinald se poa-
te prezenta la diferite nivele ale coloanei vertebrale si astfel simptomatologia este diferitd functie de segmentul/segmentele afectate si intinderea lezinilor.
Obiective: Dorim si aducem in atentie o patologie care nu este foarte frecventd dar nici atit de rard incit si nu fie intdlnitd in practica clinicianului neu-
rolog. Dorim si oferim un instrument rapid si facil de orientare pentru practicieni in aceastd patologie.

Material si metode: Am parcurs literatura de specialitate atit clasici (cirti, tratate) cat i site-uri de speciliatate Medline, Pubmed, Google academic si am
efectuat metaanalize privind problematica chisturilor arachnodiene.

Rezultate si discutii: Metodele imagistice moderne se completeazi reciproc si dau un tablou mai amplu asupra patologiei intramedulare chistice. Diagnos-
ticul diferential al acestor formatiuni este esential pentru ci tactica de abordare a lor diferd atunci cind sunt implicate infectii, patologie vascular sau cind

existd implicatii ale unor boli genetice sau in cadrul unor eredopatii.

Cuvinte-cheie: chist arachnoidian intraspinal, literatura de specialitate, diagnosticul diferential

SUMMARY

Introduction: Arachnoid spinal cyst can be isolated or associated to intracerebral arachnoid cysts. Intraspinal arachnoid cyst can present at different levels
of the spinal cord and so symptomatology differs due to level of compression or involvement of the spinal structures and the extension of the lesions.
Objectives: We want to bring in attention a pathology which is not very frequent but also is not very rare so in the clinical practice the neurologist can
met this pathology. We want to offer an easy and rapid tool fot the management in this pathology.

Material and methods: We searched in the classic literature as also the specialised sites (Pubmed, Google Academic, Medline)

Results and discussions: Modern imagistic methods are complementary and the intraspinal cystic lesinos can be investigated in multiple ways, so to have
amore clear picture about them. Differential diagnosis is essential because the clinical judgement and case management are very different due to different
causes (infections,vascular pathology) or when genetic diseases are in relation to them, or when we discuss about metabolic heredopathies.

Keywords: arachnoid spinal cyst, classic literature, differential diagnosis

DEFINITIE

Chisturile arachnoidiene pot fi definite ca o hernie-
re de citre membrana arachnoidiand prin defectele durei
care pot fi, fie congenitale, fie dobandite [1]. Ele contin
lichid cu compozitie similard cu lichidul cefalorahidian.
Chisturile arachnoidiene pot fi situate cerebral sau spinal.

ISTORIC

Chisturile arachnoidiene reprezinti pentru cerce-
titori un interes manifestat in publicarea a numeroa-
se tratate stiintifice inci din secolul XIX. Literatura
disemineaza fenomenologia patologici privind chis-
turile atdt in functie de caracteristicile fizicosociale
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ale pacientilor, cit si in functie de impactul pe care
patologia medicald il are asupra stdrii de sinitate a
pacientului prin asocierea unor comorbidititi psiho-
somatice. In figura 1 este prezentatd o metaanalizd
in functie de tipologia si localizarea chisturilor ara-
chnoidiene abordati de specialisti in cadrul cerceti-
rilor stiintifice

Chisturile arachniodiene spinale

« Notiune formulata pentru prima data de Nonne in 1898 iar ulterior de Spiller in
1903[2].

Chisturile spinale epidurale

« Fenomen descris de Schlesinger in 1893[3].

Chisturile idiopatice spinale

« Fenomen descris de catre Palmer in 1974 iar Duncan si Hoare au reluat tema in
1978[4].

Chisturile arachnidiene intramedulare
« Acest fenomen a fost descrise de catre Aithala et al. in 1999[5].

Fig. 1. Metaanaliza cercetirilor legate
de chisturile arachnoidiene spinale

INCIDENTA

Chisturile arachnoidiene spinale se regisesc intr-
un procent de 1%, din totalul tumorilor de la nive-
lul coloanei la copil, iar cele extradurale sunt pre-
zente mai mult la nivelul coloanei toracice (65%).
Raportul chisturilor arachnoidiene ca incidenti
diferentiatd pe sexe biieti/fete este de 2,7:1. Copi-
ii au fost urmdriti de acesti cercetitori Garg Et al
din 2009-2012 iar publicatia a apdrut in 2017 fiind
urmiriti 22 + 10.9 luni. In figura 2 este prezentati
distributia frecventei de aparitie a bolii in functie de
sexul pacientilor conform datelor din literatura de
specialitate studiatd [6,7].

INCIDENTA CHISTURILOR

ARACHNOIDIENE

Fete
27%

Baieti
73%

Fig. 2. Distributia frecventei de aparitie a chisturilor
arachnoidiene spinale in functie de sexul pacientilor

Raportul dintre aparitia chistului arachnoidian cere-
bral si cel medular este de 17:125. Pot apare la orice varstd,
dar, in genere, apar in a doua decad de viatd, cu precizarea
ci 1/3 dintre cazuri apar in copilirie[8]. Figura 3 repre-
zintd scalarea raportului de distributie a aparitiei tipurilor
de chisturi arachnoidiene mentionate mai sus (fig. 3).

FRECVENTA BOLII IN FUNCTIE
DE LOCALIZAREA CHISTULUI

Apaifia chistului
arachnoidian medular

Aparitia chistului
arachnoidian cerebral

0 20 40 60 80 100 120 140

Fig. 3. Raportul de distributie a aparitiei chisturilor arachno-
idiene spinale si cerebrale

LOCALIZARE

De obicei localizarea este toracicd dar pot exista si
localizari sacrale, mai ales la birbati intre decada a 2-a
sia 5-a cind sunt descoperite, la copil fiind extrem de
rare [7]. Cele toracice sunt majoritatea posterioare pe
cind localizirile anterioare pot exista si ele, iar atunci
localizarea este in special cervicald [9]. Si Anan M.
si colab descriu in 2010 cazul unei fetite de 5 ani cu
chist arachnoidian spinal intradural cervical [10].

Localizirile toracice de nivel mediu precum si cele
din regiunea toracolombari sunt situate mai mult pos-
terior. Aceste localiziri apar insd la femei de 30-50 ani.
Procentual ele apar in regiunea toracici in 65% din-
tre cazuri, iar lombar si in regiunea lombosacrati au o
prezentd de 13%, dar si in regiunea toracolombari 12%.
Alte localiziri sunt regisite sacral 6,6% dar si cervical

LOCALIZARILE TORACICE DE NIVEL MEDIU
120%

7% 3%
100% 3 12% 0 —
o

65% -

80%
60%
40%
20%

0%

regiunea
toracica
3

regiunea
toraco-
lombar
sacral
cervical

lombar si in
lombosacrati

Fig. 4. Reprezentare grafici a distributiei localizirii
chisturilor arachnoidiene spinale conform studiului
efectuat de Chellathurai et col in 2018 [2].
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3,3%, fapt descris de Chellathurai A et col. in 2018 [2].
Figura 4 reprezinti distributia localizirii spinale a chis-
turilor arachnoidiene dupd Chellathurai A et col.

Metaanaliza cazuisticii diagnosticului de chist
arachnoidian spinal (Gezici) prezinti concluzii inte-
resante in ceea ce priveste corelatia localizirii chis-
tului cu simptome progresive de tetraparezi. Gezici
si colab in 2008 au descris cazul unui bdiat de 2 ani
Y5 cu chist arachnoidian cervical intradural situat de
la jonctiunea cervicomedulard la C7 ce determini te-
traparezd progresivd [11]. Figura 5 aratd distributia
simptomelor asociate chistului arachnoidian dupi
studiul lui Gezici.

SIMPTOME

cvadriplegie acut instalata

episoade recurente de tetraplegie acuta
slibiciune a membrelor superioare progresiva
tetrapareza progresiva

hemiparezi stanga progresiva

durere occipitala

durere de spate, tetrapareza progresiva
cefalee cronica, vertij

=)

1234567 8910

Fig. 5. Distributia simptomelor asociate chistului
arachnoidian dupa studiul lui Gezici 2018[11].

Figura 6 reprezintd metaanaliza privind distributia
pe grupe de virstd a pacientilor din analiza lui Gezici.
Aritand ci la copii si la tineri avem o reprezentativi-
tate semnificativi a anumitor chisturi arachnoidiene

spinale.
VARSTA PACIENTILOR
12
10
T
S
=
5 4
2
; I

[2,19] [19,36] [36,53]
Interval de varsti

Fig. 6. Distributia pe grupe de vérsti a pacientilor
din analiza lui Gezici et col. din 2018 [11].

Figura 7 analizeaza dispersia dupi sexul pacientilor
din studiul lui Gezici relevind tot o prevalenti a se-
xului masculin, cum este si in toate celelate studii, in
cazul chisturilor arachnoidiene spinale.

DISTRIBUTIA PE SEXE
12

10

=)
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Fig. 7. Distributia pe sexe a pacientilor din analiza lui Gezici
din 2018 [11]

Chisturile arachnodiene spinale se intind pe o
lungime de la 1 la 10 corpuri vertebrale, iar cele care
sunt la extrema mare a acestei intinderi sunt denumite

gigante [12].

FIZIOPATOLOGIE

Chistul arachnoidian spinal poate fi rezultanta unei
arachnoidite, iar aceasta, la rindul ei este rezultanta
unor procese ce urmeazd unei hemoragii subarachoni-
diene sau meningite asociate cu mielita infectioasi [9].

Deplasarea ventrald a coloanei vertebrale poate fi
cauzatd prin hernierea transdurald a coloanei verte-
brale sau, daci existd chisturi arachnoidiene, determi-
nd mielopatie progresivi.

Modificirile de septum posticum este o structurd
ce poate duce la chisturi arachnoidiene intradurale [2].
Septum posticum este o structuri ce se extinde din re-
giunea cervicald pand in regiunea toracica inferioard.
El divide spatiul subarachnoidian medular spinal in
doui [13]. Acest fapt a fost postulat si de citre Perret
et al [14].

La copil se descrie un fenomen de aparitie spontani
a chisturilor arachnoidiene spinale care pot ulterior si
si dispari tot spontan [15]. Chisturile arachnoidiene
extradurale au si ele o membrani fibrotici subtire la fel
ca si alte chisturi arachnoidiene. Nayak R. si colab au
descris de asemenea un copil de 7 ani cu chisturi arach-
noidiene multiple in 2017 [16]. Atunci cind chisturile
sunt comunicante avind un pedicul ingust e incriminat
mecanismul de valvi prin care lichidul cefalorahidian
intrd in chist si dezvolti presiune. Gradientul osmotic
dintre structura chistic si spatiul subarachnoidian este
un alt mecanism de reglare a presiunii din chist. Dar
si celulele degenerate de la nivelul membranei chistice
pot genera presiune osmotici ce are efect in interiorul
chistului arachnoidian. Pe de altd parte, in interiorul
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chistului se acumuleazd proteine cu masi molecula-
rd mare ce nu pot traversa membrana chistici. Un rol
joacd si secretia activd a celulelor din membrana chis-
tului [17]. Tabelul I prezinti metaanaliza fenomenelor
fiziopatologice descrise de cercetitori pentru chisturile
arachnoidiene spinale din care reiese ci presiunea in-
trachisticd joacd un rol major in evolutia ulterioar a
acestora, iar cercetirile ulterioare s-au aplecat asupra
gestiondrii acestel presiuni.

CAUZE

Chisturile arachnoidiene pot si apari secun-
dar in cazul unor sindroame infectioase, fiind in-
talnite si dupd hemoragie subarachnoidiani, sau in
context de metastaze sau postoperator la nivel spi-
nal[18]. Asocierea cu boli rare poate fi de asemenea
intalnitd, chistul arachnoidian extradural de la nivel
sacrat se poate asocia cu anumite forme de disrafism
medular(diastematomielia), despicituri a miduvei.
Intre cele doud parti ale miduvei se regiseste in plan
sagital un sept format din tesut de naturd fibroa-
si sau cartilaginos. Acest fenomen a fost descris de
Habibi Z si colab intr-un studiu pe 73 de pacienti

intre 2008-2014 cu malformatii de diastematomielie
si s-au gisit dintre acestia 7 copii cu aceastd asociere
rard cu chist arachnoidian extradural sacral. Mai mult
sirinigomielia este asociatd cu diastematomielia la 25-
40% dintre pacienti [19]. Meningocelul este asociat
si el cu chist arachnoidian spinal [20]. Un caz rar de
asociere dintre un chist arachnoidian dorsal intradural
extramedualar spinal situat la nivel toracic si mie-
lomeningocel intratroracic la acelasi nivel cu chistul
a fost descris de citre Zheng-Si Lao si colab in anul
2010 la un biiat in varsti de 9 ani. Aceiasi autori citea-
z4 pe Baysefer si colab din 2011 in care este descrisd
o asociere dintre meningocel toracic si chist arachno-
idian spinal la nivel toracal la un copil de 2 ani [21].
Chistul arachnoidian spinal apare si in contextul sin-
dromului Marfan sau cu ectazia durali, fiind vorba de
rezistenta scizutd pentru fortele de tractiune ce apare
datoritd fibrelor de colagen modificate [22]. Chistul
arachnoidian medular se poate asocia cu gliomul de
fosi posterioard, care poate evolua lent iar chistul si
fie chiar asimptomatic, fenomen luat in studiu de co-
lectivul lui Suo-Palosaari et col. in 2016. De asemenea
aceiasi autori au descris la nivelul de evolutie spinali a

Tabel I. Metaanaliza fenomenelor fiziopatologice pentru chisturile arachnoidiene spinale dupi [2,9,13,14,15,16,17]

Autor An Fenomen Consecinte Observatii
Maenhoudt Wet col. | 2018 Hemoragii, meningite | Arachnoidita Arachnoidita poate
duce in timp la chist
Chellathurai A et.col |2018 Chist arachnoidian Herniere transduralia | Consecintele sunt o
coloanei vertebrale mielopatie progresiva
Chellathurai A etcol. |2018 Septum posticum ce Modificari de sept Duce in timp la
divide spatiul posterior | (ingrosiri) formare de chisturi
Alvisi et col. 1987 subarachnoidian in arachnoidiene
doui
Perret et al. Mauer UM
et col.
2011
Hayashi K 2018 Chisturi arachnoidiene | Aceleasi chisturi dispar | Trebuie urmarite
ce apar spontan la copil | apoi spontan dinamic
Nayak R 2017 Chisturi arachnoidiene | Membrani fibrotica Pot fi multiple
extradurale subtire
Bond AE 2012 Chisturi arachnoidiene | Pedicul ingust Va fi un mecanism de
comunicante valvi ce se dezvolta cu
cresterea presiunii in
chist
Bond AE 2012 Presiunea osmotica Celulele degenerate din | Creste presiunea in
membrana chistici ce | chist
cad in chist genereazi
presiune osmoticd
Gradient de presiune
osmotici dintre lichidul
cefalorahidian si chist
Acumulare de proteine
ce nu pot traversa
membrana chistici
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chistului la exterior o hiperpigmentare cutanati [23].
A fost publicat un caz de citre David K. in 2012 pri-
vind asocierea dintre siringomielie si chist arachnoidi-
an spinal [24]. Tn 1980 s-a publicat un raport de citre
Schwartz si colaboratorii despre un sindrom rar ce
cuprinde chist arachnoidian spinal, distichiasisul (mo-
dificdri de implantare ale genelor), ectropion partial al
pleoapei inferioare precum si limfedemul ce poate de-
buta la virsta copiliriei sau adolescentei, acest sindrom
putind grupa mai multi membri ai unei familii. Se
presupune ci tulburarea este autosomal dominanti cu
expresie fenotipicd variabild in care membrii afectati
au doui sau trei dintre caracteristicile descrise [25].

Chistul arachnoidian spinal se poate asocia cu
melanocitozi neurocutanati [26].

Iatrogenic. Se poate intdmpla ca dupd operatia
unui lipom sacrat sa apard un chist arachnoidian loca-
lizat tot sacrat [27].

Figura 8 sintetizeazd cauzele mai frecvente de
chist arachnoidian spinal, dar si cauze mai rare notate
in literaturd de diferiti cercetitori.

CLASIFICARE

Chistuirle arachnoidiene extradurale si arach-
noidiene sacrale sunt clasificate in 3 tipuri de citre
Nabors et al:

— Tipul 1. Chisturile meningeale extradurale ce
contin tesut nonneural sunt impirtite in extradural

(tipA) si meningocel sacral (Tip 2, TC)

...
|_—|

|_ postoperator _|
|— metastaze si alte cancere-gliom de fosa posterioara —|

|_ cu malformatii asociat: diastematopmielie, mielomenigocel
|_—|

cu boli rare cum este dischiasisul si limfedem al membrelor

autosomal dominant

Fig. 8. Cauze de chist arachnoidian spinal

— Tipul 2. Chisturi extradurale meningeale care
contin tesut neural ce contine fibre din nervii spinali
(Tip 2,TC)

—Tipul 3. Chisturi intradurale meningeale [2,28]

Chisturile extradurale tip I A comunici de obicei
cu spatiul subarachnoidian intradural, dar existi ca-
zuri foarte rare in care aceste chisturi sunt necomuni-
cante [29]. Chisturile multiple au fost descrise la un
copil de 11 ani de citre Kumar si colab [1].

DIAGNOSTIC DIFERENTIAL

Se face cu chisturile sinoviale, dar si cu chisturi-
le Tarlov care sunt localizate la nivel sacral i se pot
produce prin diferite mecanisme [28]. Chisturile Tar-
lov se gisesc de-a lungul nervilor spinali si apar ca
niste pungi umplute cu lichid. Ele pot induce simp-
tome senzitive ca parestezii, dar si durere precum si
simptome motorii ca spasticitate, hipertonie, dar si un
anume grad de slibiciune in viatd. Chisturile Tarlov
sunt formatiuni care se gisesc incidental in 4,6-9%
daci se face RMN, dar cele sacrale au o rati de 1%
in care devin simptomatice [30]. Alte formatiuni cu
care pot fi confundate mentionate in literaturd pot
fi menigocele dar pot fi si chisturi dermoide precum
si diverticuli meningeali care se formeazi pe parcur-
sul unor radicini de nervi spinali si poate exista de
asemenea si schwanomul chistic [7]. Ingrosarea durei
mater, cunoscutd in literatura internationald cu denu-
mirea de spinal arachnoid web are loc sub forma unor
trabecule ale membranei arachnoide ce se intind de
la membrana piald spre fata dorsald a coloanei ver-
tebrale. Unii considerd aceste formatiuni ca variante
de chist arachnoidian [31]. Aceastd ingrosare a mem-
branei arachnoidiene poate determina siringomielie
cind e prezent concomitent un sindrom malformativ
ca sindromul Dandy Walker care cuprinde disgene-
zia vermisului cerebelos si un chist de fosi posteriori,
fapt descris de Lee HC i colab. in 2017 1a un copil de
10 ani [32]. Chisturile neuroenterice medulare sunt
rare, localizarea lor fiind mai ales anterioari, dar cind
ea se regiseste posterior de miduvi, atunci au asociate

si alte tipuri de disrafism spinal [33].

SIMPTOME

Simptomele majore sunt in principal mielopatie,
radiculopatie. Ele pot fi la inceput silentioase, mai
intdi se instaleazd durerea urmatd ulterior de alte
simptome de compresie [34]. Simptome de compresie
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pot fi deficit motor simetric, iar dupd nivelul compre-
siei cu deficit motor sub nivel cel mai adesea, cu para-
parezd, sindrom piramidal §i semn Babinsky biletaral
la care se adaugi si reflexe osteotendinoase rotuliene
si ahiliene mai vii [28].

Cand sunt localizate cervical pot si dea torticolis
care apoi se poate insoti sau nu in progresie cu tetra-
parezd, dar pot da si sindrom Horner, sau tulburiri
senzitive ale membrelor superioare. Acest caz a fost
descris la un copil de 2,5 ani de citre Alkan G in anul
2016. Torticolisul poate surveni si in caz de tumori,
iar sindromu Horner apare si la copiii cu probleme
oftalmologice sau copiii se pot confrunta si cu infectii
sau subluxatia articulatiei atlantoaxiale [35,36].

Alteori chisturile arachnoidiene spinale cervico-
toracice pot avea aparenta unei paralizii de plex bra-
hial [37]. Simptome inselitoare mai putin frecvente
pot fi durerea abdominald recurenti cind chistul este
localizat T11-1.2 [36]. Tot rare, dar simptome care nu
sunt de neglijat, sunt constipatia si disfunctiile vezicii
urinare, fapt descris de citre Medved si colaboratorii
in 2009 la un copil de 18 luni, dar asociat cu pierde-
rea ulterioard a mersului, copilul avind un chist tora-
cic T5-T6. Diagnosticul diferential este esential si se
face cu RMN pentru aflarea dignosticului si stabilirea
tratamentului ulterior, urmat de remiterea simptome-
lor[38]. Alt simptom asociat poate fi piciorul plat la
anumite chiste arachnodiene spinale [39].

INVESTIGATII

Radiografia simpli toraco-lombari poate oferi si
ea date importante privind existenta unor anomalii
la nivelul canalului spinal ceea ce determini extin-
derea investigatiilor. Astfel apare cresterea spatiului
interpedicular, pediculi micsorati precum si o fora-
mina mai mare, ceea ce sugereazd lirgirea canalului
spinal si leziuni in T1 [40]. In T1 semnalul este hi-
pointens i hiperintens in T2 i prezinti intensificare
de contrast [28]. Se mai face cistoscopie atunci cind
se impune si existd disfunctii ale vezicii urinare, IRIM
dar si analizele uzuale.La nou-niscutul care are o
stigmatd cutnatd, ce poate apare la 2,2-7,2% dintre
nou-niscuti(de exemplu pir) se poate face explorare
cu ultrasonografie de coloanid cu un transductor de
7-12 herzi GE Logiq S8 , iar daci sunt modificiri se
indicd mai departe IRM de coloani [41]. Mielografia
CT la fel ca si RMN cinematic este importanti pen-
tru diagnostic si a face evidentd comunicarea chistu-
lui cu spatiul subarachnoidian [2,6]. Mielografia este

importanti si pentru a afla nivelul blocajului lichidului
cefalorahidian pentru a lua decizia operatorie cea mai
corectd. Baatzdorf este citat de citre Mauer si colab.
intr-un articol din 2007 in ceea ce priveste tehnica de
RMN cu ghidaj cardiac cu fazd de contrast. Limita
velocitatii este de 3 cm/secundd dar poate fi crescutd
la 5,8 cm/sec pani la 10 cm/sec. In studiul lor au fost
cuprinsi 320 de pacienti cu siringomielie, iar blocajul
ler s-a observat la 33 de pacienti, iar 8 dintre acestia
aveau implicate modificiri in membrana arachnoidi-
and, iar chisturile arachnoidiene se regiseau cu citeva
nivele sub nivelul siringomieliei [42]. Ultrasonografia
ajutd la diagnosticarea chisturilor Tarlov care sunt se-
parate de ovar si sunt imobile cu respiratia [30]. Utra-
sonografia ajuti si la evidentierea deplasatiilor ler in
sacul chistului arachnoidian la nivelul capetelor sale,
de unde s-a efectuat excizia masei chistice [12].

Imaginile T2 sunt mai clare mai ales in IRM 3
Tesla care elimind artefactele privind delimitarea
chisturilor arachnoidiene. Computer tomografia este
utilizatd mai rar dar poate arita aspecte ale limitelor
osoase si ajutd la vizualizarea dimensiunilor canalu-
lui spinal. De asemena CT aratd procesele erozive ale
pediculilor si cresterea dimensiunilor foraminale, ulti-
mele modificiri fiind caracteristice pentru chisturile
arachnoidiene extradurale [18]. Electromiografia este
utild atunci cind existd implicare a nervilor spinali,
de exemplu in chisturile arachnoidiene extradurale
sacrale [43]. Se face examenul histopatologic al mem-
branei chistice cind se gisesc celule arachnoidiene
care sunt pozitive pentru antigenul membranei epite-
liale, iar asezarea lor este unistrat [36].

CHIRURGIE

Procedee mai des folosite sunt laminotomie dar
si laminectomie precum si durotomie. Chisturile ex-
tradurale in pliuri se excizeazi iar cele intradurale se
fenestreazi [17]. Chisturile extradurale sunt operate
mai intai cu laminoplastie, iar dupd aceea urmeazi ex-
cizia chistului [6]. Interventia chirurgicald este bene-
ficd atunci cind se impune, aceasta fiind demonstratd
de un studiu efectuat pe 18 pacienti cu chist arach-
noidian spinal intradural dintre care 13 pacienti erau
simptomatici si care apoi au fost operati, iar la 10 din-
tre ei simptomele au dispirut complet [44]. Injecta-
rea de violet de gentiand in spatiul subarachnoidian
aproape de formatiunea suspectd este o metodi de
a urmiri fluxul lichidului cefalorahidian, violetul de
gentiand avand rolul unui trasor [31]. Pentru chisturile

54 Revista de Neurologie i Psihiatrie a Copilului si Adolescentului diin Roménia - Septembrie 2018 —vol. 24 -nr. 3



REFERATE GENERALE

Chistul arachnoidian spinal la copil - provocare diagnostici * Eva-Maria Elkan

arachnoidiene care sunt extramedulare cu localizare
intradurali, ce sunt localizate la nivelul medular sub-
axial si se intind pand la jonctiunea cervicotoracici se
foloseste un abord mult lateral, procedurd descrisi de
Singh H. et col in 2017 si folositd pe doud cazuri de
copii cu chist arachnoidian spinal. Autorii il citeazi
pe Heros care a descris acest procedeu prima datd in
1986. Procedura are reale avantaje pentru ci pistreazi
mediana ce include inclusiv ligmentul interspinos si
astfel este evitatd cifoza de dupd laminectomie [45].
Chisturile intradurale pot fi functionate cu ghidaj
CT sau IRM [46]. Se folosesc diferite materiale pen-
tru a inchide complet comunicarea dintre chisturile
spatiului subarachnoidian si chisturile extradurale.
Aceste materiale sunt firul de suturd sau se poate fo-
losi celuloza oxidatd (oxidisedcelulose), dar pot fi fo-
losite si tesuturi umane cum sunt tesutul grisos dar
si de sintezd cum este materilul absorbabil ce ajuti la
refacerea durei [18].

Un studiu efectuat de citre Kaufmann si colb in
2010 pe 27 de cazuri de afectare spinald, in aceas-
td serie fiind si 3 copii cu chisturi arachnoidiene, a
ardtat ci inchiderea durei se poate face in conditii de
sigurantd si cu clipuri de titian ce sunt nepenetrante
cu un sistem Anasto clip vessel LeMaitre Vascular,
Inc. Sistemul poate fi folosit si in ginecologie precum
si in urologie, dar si chirurgia plasticd si chirurgia
vasculard [47]. Endoscopia intradurald este o meto-
di pentru operatia chisturilor arachnoidiene spinale.
Oferi o vizibilitate mai buni a unor detalii care pot
scipa in alte tehnici chirurgicale [48]. Arachnosco-
pia este o metodd utild pentru a vedea adeziunile
spatiului subarachnoidian, fapt sublinat de Mauer in
2011. Metode statistice sofisticate au stabilit ¢ di-
mensiuneile unui endoscop utilizat in spatiul intradu-
ral spinal este de 2,5 mm ca diametru [14]. Gul si co-
laboratorii descriu in anul 2009 un caz al unui biietel
in vérstd de 8 ani la care s-a ficut extractia unui chist
ce se intindea pe mai multe nivele, care era intradural
situat extramedular necomunicant, iar laminoplastia a
cuprins doar un nivel [49].

Cifoza toracicd progresivi este o complicatie frec-
vent intdlnitd la copii dupd laminecotomie. Dar la la-
minoplastie autorii au descris cazul unei fetite de 11
ani care a urmat aceastd procedurd datoritd prezentei
unui chist arachnoidian si totusi a dezvoltat dupi 3
luni o cifozd toracicd severd cu punctul maxim acolo
unde s-a efectuat laminoplastia. In principiu, lamnio-
plastia este o metoda ce permite o expunere mai largd

a elementelor spinale ce sunt comprimate si permite
totodatd mentinerea integrititii elementelor psina-
le posterioare oferind operatorului posibilitatea si
reaseze muscultura perispinoasi si de aceea era con-
sideratd superioard laminectomiei intrucit se credea
cd astfel se previn mai bine diformititile colonei care
este imaturd si se afld in crestere si dezvoltare. Indi-
ferent de procedura aplicati, esentiali este efectuarea
de radiografii seriate pani ce maturarea scheletald este
incheiatd [50]. Cazuri particulare pot merge cu mai
multi timpi opertori. Kahraman si colab. au descris in
2008 un caz cu chist arachnoidian extradural gigant
intins pe mai multe nivele la un baietel de 9 ani, chis-
tul se intindea de la T4 la L3. Acest chist a fost mai
intai suntat chistoperitoneal iar pentru ci operatia nu
a reusit si copilul a prezentat simptome ulterioare a
fost redeschis si apoi chistul a fost excizat cu totul.
Dupi asemenea operatii chistoperitoneale se pot for-
ma si fistule ler care pot necesita drenaj lombar extern.
Dar dupi interventiile radicale de inliturare completd
a chisturilor si simptomele neurologice se remit ade-
sea [51]. O tehnicd novativi fost prezentatd de citre
Dev. si colab. in 2008 denumiti cisotecotomie la un
chist extradural toracolombar extins pe mai multe
nivele T7-L1 la un biiat de 9 ani. Aceasti tehnici
este minim invazivi. S-a inceput in capitul caudal al
chistului cu o laminectomie minimi la nivelul L1 si
cu anestezie locald, iar cu incizii mici de 1 cm la ni-
velul membranei chistice si apoi a sacului tecal s-au
deschis cele doud formatiuni, apoi s-a ficut o stomi
intre cele doud cu 3-0 polyglatin, astfel incit chistul a
comunicat cu cavitatea tecald. Cu aceastd metodi s-au
evitat disectiile inutile ale tesuturilor inconjuritoare
dar si o operatie cu durati lungi ce spolia organismul
si totodatd o lamnioplastie de mare intindere insotitd
de dificultatile de a diseca in jurul chistului si a face o
excizie anevoioasi [52].

CONCLUZII

Problematica patologiei chisturilor arachnoidi-
ene este una de interes nu atit datoritd frecventei
bolii, ci mai ales datoritd implicatiilor sale asupra
starii de sindtate a pacientilor, cu cauze agravan-
te in cazul asocierii diferitelor comorbidititi. Prin
prisma celor mentionate s-a constatat o bogatd cer-
cetare stiintificd in domeniul studiat, publicatd de
specialisti in literatura internationald, cercetare care
a permis prin procedeul de metaanalizd desprinderea
unor concluzii privind corelatiile dintre localizarea
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chisturilor arachnoidiene spinale, simptomatologie
si tratament chirurgical. Considerdim ci procede-
ul chirurgical trebuie efectuat in perioada de crizd

INTRODUCTION

The spinal arachnoid cyst can exist isolated or
in association with other intracerebral arachnoid
cysts. The intraspinal arachnoid cyst pathology
can be present at different levels of the spinal cord,
therefore symptomatology may differ due to level of
compression or involvement of the spinal structures
and the extension of the lesions.

OBJECTIVES

We want to bring to attention a pathology that is
not very common but, nonetheless, fairly frequently
encountered in the practice of the neurologist.
Our aim is to offer an easy and rapid tool for the
management of this pathology.

MATERIAL AND METHODS

In our research, we read the domain-specific
literature (books, journals, articles, studies) and we
used domain-specific sites such as Medline, PubMed,
Google Academic; we also performed meta-analyses

regarding the arachnoid cyst pathology.

RESULTS AND DISCUSSIONS

Modern imaging methods complement each other
and give a broader picture of cystic intramedullary
pathology. The differential diagnosis of these cysts is
essential because their approach differ when infections,
vascular pathology or genetic diseases are involved.

DEFINITION

Arachnoid cysts can be defined as a herniation of
the arachnoidian membrane due to a Dural defect,
which can be either congenital or acquired [1]. They
contain fluid with a composition similar to the
cerebrospinal fluid. Arachnoid cysts can be found on
the brain or on the spine.

A BRIEF HISTORY

Arachnoid cysts are of interest for researchers
in the publication of numerous scientific treatises
even since the nineteenth century. The literature
disseminates the pathological phenomenology of

in cel mai scurt timp posibil, de la diagnostic prin
aplicarea unor proceduri eficiente, care si faciliteze
remisia bolii.

cysts, both according to the physical and social
characteristics of the patients and to the impact of
the medical pathology on the patient's health through
the association of other psychosomatic comorbidities.
Figure 1 presents a meta-analysis based on the
typology and location of arachnoid cysts approached

by specialists within their scientific research.

Chisturile arachniodiene spinale

« Notiune formulatd pentru prima datda de Nonne in 1898 iar ulterior de Spiller in
1903[2].

Chisturile spinale epidurale

« Fenomen descris de Schlesinger in 1893[3].

Chisturile idiopatice spinale

« Fenomen descris de catre Palmer in 1974 iar Duncan si Hoare au reluat tema in
1978[4].

Chisturile arachnidiene intramedulare

« Acest fenomen a fost descrise de catre Aithala et al. in 1999[5].

Fig. 1. The meta-analysis of the research
on spinal arachnoid cysts

INCIDENCE

The spinal arachnoid cysts are present in a
percentage of 1% of the total number of spine-related
tumours in children, whereas spinal extradural ones
are more present at the level of the thoracic spine
(65%). The ratio of arachnoid cysts regarding their
presence in boys or girls is 2.7:1. The children were
monitored for 22 + 10.9 months by researchers

THE INCIDENCE OF THE
ARACHNOID CYSTS

Girls

Boys
73%

Fig. 2. The spinal arachnoid cyst frequency distribution
according to the gender of the patients
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Garg et al from 2009 until 2012, who published the
results of their research in 2017. Figure 2 presents
the disease frequency distribution according to the
gender of the patients and to the domain-specific
literature studied [6, 7].

The ratio between the intracranial arachnoid
cysts and the medullary arachnoid cysts is 17:125.
They can occur at any age and generally occur in the
second decade of life, but 1/3 of the cases occur in
childhood [8]. Figure 3 represents the scaling of the

above-mentioned arachnoid cyst distribution ratio.

THE FREQUENCY OF THE DISEASE
DEPENDING ON THE LOCATON OF THE CYST

The occurrence of the
medullary arachnoid cyst

The occurrence of the
intracranial arachnoid cyst

0 20 40 60 80 100 120 140

Fig. 3. The distribution ratio of the spinal and intracranial
arachnoid cysts

LOCATION

Usually the cysts are located at the level of the
thoracic spine, but they may be also found at the
level of the sacral region of the spine, especially in
men who are between 20 and 50 years of age when
the cyst is discovered, in children the cases being
extremely rare [7]. The vast majority of the cysts that
are located at the level of the thoracic spine are on
the posterior aspect of the cord, whereas anteriorly
located arachnoid cyst are exceptional, and they most
often occur in the cervical spinal region [9]. Anan M
et al describe in 2010 the case of a 5-year-old girl with
an intradural cervical arachnoid cyst [10].

The cysts located at the level of the medium
thoracic spine and those located at the level of
the thoracolumbar spine, are most often than not
posterior. However, these localizations appear in
30-50 year-old women. In percentage terms, the
arachnoid cysts occur in the thoracic region in 65%
of the cases, in the lumbosacral region in 13% of the
cases and in the thoracolumbar region in 12% of the
cases. Other locations are in the sacral region, 6.6%,
and in the cervical region, 3.3%, as described by

Chellathurai A et al. in 2018 [2]. Figure 4 represents

the distribution of the spinal localization of arachnoid

cysts after Chellathurai A et al.

THE MEDIUM THORACIC
SPINE LOCATIONS

120%

0 7% 3%
100% 0 12% —
0
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Fig. 4. The graphical representation of the spinal arachnoid
cyst localization distribution according to the study by
Chellathurai et al. in 2018 [2]

The meta-analysis of the spinal arachnoid cyst
diagnosis case load (Gezici) presents interesting
conclusions regarding the correlation between
cyst localization and the progressive symptoms of
tetraparesis. In 2008, Gezici et al. described the case
of a 2 %3-year-old boy with an intradural cervical
arachnid cyst situated at the cervicomedullary
junction at C7 and which caused progressive
tetraparesis [11]. Figure 5 shows the distribution
of the symptoms associated with the arachnoid cyst
according to Gezici's study.

SYMPTOMS

Acute quadriplegia

recurrent episodes of acute tetraplegia
progressive upper limb weakness
progressive tetraparesis

progressive left hemiparesis

occipital pain

back pain, progressive tetraparesis [l

chronic headache, vertigo [l
012345678910

Fig. 5. The distribution of the arachnoid cyst associated
symptoms according to Gezici 2018 [11]

Figure 6 is a meta-analysis of patient age
distribution according to Gezici's analysis, which
shows the fact that, both in children and in young
people, there is a significant representativeness of
certain spinal arachnoid cysts.
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THE AGE OF THE PATIENTS
12

o

Case load

6
4
2
; I
[2,19] [19,36] [36,53]
Age range

Fig. 6. Patient distribution by age groups in the analysis of
Gezici et al. from 2018 [11]

Figure 7 analyses gender distribution in Gezici's
study, revealing a male prevalence as in all other spinal
arachnoid cysts.

GENDER DISTRIBUTON
12

10
8 .
F M

Fig. 7. Gender distribution of patients
in Gesici's analysis from 2018 [11]

S N A S

Spinal arachnoid cysts extend over a length of <1
to > 10 vertebral bodies, and those that are at the outer
extremity of this stretch are called giant cysts [12].

Pathophysiology: The spinal arachnoid cyst
can be the result of arachnoiditis, which, in turn,
results from processes that follow a subarachnoid
haemorrhage or meningitis associated with infectious
myelitis [9].

The ventral displacement of the spine may be caused
by the transdural herniation of the spine or by the
existence of arachnoid cysts, which causes progressive
myelopathy. Changes to septum posticum may also
lead to intradural arachnoid cysts [2]. Septum posticum
is a structure that extends from the cervical region to
the lower thoracic region of the spine. It divides the
subarachnoid medullary spinal space into two [13]. This
fact was also postulated by Perret et al [14].

In children, a spontaneous phenomenon of spinal
arachnoid cysts may occur, which can then also
disappear spontaneously [15]. Extradural arachnoid

cysts also have a thin fibrotic membrane like other
arachnoid cysts. Nayak R et al. also described
7-year-olds with multiple arachnoid cysts in 2017
[16]. When the cysts communicate by means of
a narrow pedicle, the valve mechanism, by which
the cerebrospinal fluid enters the cyst and develops
pressure, is incriminated. The osmotic gradient
between the cystic structure and the subarachnoid
space is another mechanism used to regulate the
pressure in the cyst. But also the degenerated cells
from the cystic membrane layer can generate osmotic
pressure that has an effect on the arachnoid cyst’s
inner structure. On the other hand, inside the cyst,
proteins of high oleic mass are accumulated, which
cannot cross the cystic membrane. An important role
is also played by the active secretion of cells from the
cyst membrane [17]. Table I shows the meta-analysis
of the pathophysiological phenomena described by
researchers regarding spinal arachnoid cysts, which
clearly indicate the fact that intracystic pressure
plays a major role in the cysts’ later evolution, and
subsequent research has focused on the management
of this pressure.

CAUSES

The arachnoid cysts may appear secondary to
infectious syndromes, also occurring after subarachnoid
haemorrhage, or in the context of metastasis or spinal
surgery [18]. In the extradural arachnoid cyst at the
sacral level we may also encountered an association
with rare diseases also such as medullary dysraphism
(diastematomyelia), spinal cord dissection. Between
the two parts of the marrow there is a sagittal septum
made up of fibrous or cartilaginous tissue. This
phenomenon was described by Habibi Z et al in a study,
carried out between 2008 and 2014, on 73 patients
with diastematomyelia malformations, out of which 7
children had this rare association with a sacral arachnoid
extradural cyst. Moreover, siringomyelia is associated
with diastematomyelia in 25-40% of the patients [19].

The meningocele is also associated with the
spinal arachnoid cyst [20]. A rare case of association
between a thoracic spinal extramedullary intradural
dorsal arachnoid cyst and an intrathoracic
myelomeningocele at the same level as the cyst was
described by Zheng-Si lao et al. in 2010 in a 9-year-
old boy. The same authors quote Baysefer et al. (2011),
who describe an association between the thoracic
meningocele and the thoracic spinal arachnoid cyst
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Table I. The meta-analysis of pathophysiological phenomena regarding spinal arachnoid cysts
according to [2,9,13,14,15,16,17]

Author Year | Phenomenon Consequences Observations
Maenhoudt W etal. |2018 | Haemorrhages, meningitis | Arachnoiditis Arachnoiditis may lead,
in time, to cyst
Chellathurai A et. 2018 | Arachnoid cyst Transdural herniation of the spine | The consequences —
Al. progressive myelopathy
Chellathurai A etal. |2018 | Septum posticam which Septal changes (thickening) May lead, in time, to
divides the subarachnoid arachnoid cysts
Alvisi et al. 1987 space into two
Perret et al. Mauer |2011
UM etal.
Hayashi K 2018 | Arachnoid cysts occurring | The same cysts disappear Must be dynamically
spontaneously in children | spontaneously monitored
Nayak R 2017 | Extradural arachnoid cysts | Thin fibrotic membrane Can be multiple
Bond AE 2012 | Communicating arachnoid | Narrow pedicle A valve mechanism
cysts develops together with
the increasing cyst
pressure
Bond AE 2012 | Osmotic pressure The cells degenerating from the Increasing cyst pressure
cystic membrane that fall into the
cyst generate osmotic pressure
Osmotic pressure gradient between
the cerebrospinal fluid and the cyst
Accumulation of proteins that
cannot cross the cystic membrane

in a 2-year-old child [21]. The spinal arachnoid cyst
occurs in the context of the Marfan syndrome or dural
ectasia due to the low resistance to traction forces
of the modified collagen fibres [22]. The medullary
arachnoid cyst may be associated with posterior fossa
glioma, which may develop slowly, thus the cyst being
asymptomatic; this phenomenon was studied by
Suo-Palosaari et al. in 2016. The same authors also
described a spinal hyperpigmentation in the external
part of the spinal arachnoid cyst [23]. In addition, a
case report was published by David K. Su in 2012
regarding the association between siringomyelia and
the spinal arachnoid cyst [24]. In 1980, a report was
published by Schwartz et al. regarding a rare syndrome
involving the spinal arachnoid cyst, the (changes in
implantation of genes), partial ectropion of the lower
eyelid as well as lymphedema that may have its onset
at the age of childhood or adolescence; this syndrome
is able to distichiasis group more members of a
family. It is assumed that the disorder is dominantly
autosomal, with variable phenotypic expression, in
which the affected members have two or three of the
features described [25].

The spinal arachnoid cyst may also be associated
with neurocutaneous melanocytosis [26].

Tatrogenic: After the surgery of a sacral lipoma, a
sacral arachnoid cyst may appear [27].
Figure 8 synthesizes the more common causes of
spinal arachnoid cysts, but also rarer cases mentioned
in the literature by various researchers.

.
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|— metastases and other cancers-posterior fossa glioma —l

with associated malformations:
|" diastematomyelia, myelomeningocele |

|_—|
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associated with rare diseases such as distichiasis

and dominantly autosomal limb lymphedema

Fig. 8. Causes of spinal arachnoid cysts
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CLASSIFICATION

Sacral extradural arachnoid cysts are classified into
3 types by Nabors et al:

— Type 1. Extradural meningeal cysts containing
non-neural tissue are divided into extradural (type A)
and sacral meningocele (Type 2, TC)

— Type 2. Extradural meningeal cysts containing
neural tissue, which contain, in their turn, fibres from
the spinal nerves (Type 2, TC)

—Type 3. Extradural meningeal cysts [2,28].

Type 1 extradural cysts usually communicate
with the intradural subarachnoid space, but there
are very rare cases in which these cysts are non-
communicating [29]. Multiple cysts were described

in an 11-year-old child by Kumar et al. [1].

DIFFERENTIAL DIAGNOSIS

The differential diagnosis is performed with
synovial cysts, but also with The Tarlov cysts that
are located at the sacral level and can be caused
by different mechanisms [28]. Tarlov cysts may
be found along the spinal nerves and appear like
fluid-filled sacs. They can induce sensory symptoms
such as paraesthesia but also pain as well as motor
symptoms such as spasticity, hypertonia but also
a certain degree of weakness in life. Tarlov cysts
are found accidentally in 4.6-9% of the cases if an
MRI is performed, whereas sacral cysts have a rate
of 1% in which they become symptomatic [30].
Other confusing cysts mentioned in the literature
may be the menigocele, dermoid cysts, encephalic
diverticula, which are formed along the roots of
spinal nerves, and the cystic schwannoma [7].
Dura mater thickening, known in the international
literature as the arachnoid spinal web, occurs in the
form of arachnoid membrane trabeculae stretching
from the pial membrane to the dorsal part of the
spine. Some consider these clumps variants of the
arachnoid cyst [31].

This thickening of the arachnoid membrane
can cause siringomyelia when associated with a
malformative syndrome such as the Dandy Walker
syndrome, comprising cerebellar vermis dysgenesis
and a posterior fossa cyst, as described by Lee
HC et al, n 2017, in a 10-year-old child [32].
The medullary neurenteric cysts are rare but their
localization is predominantly anterior and, when
they are located behind the marrow, then other types
of spinal dysraphism are associated [33].

SYMPTOMS

Major ~ symptoms  include  myelopathy,
radiculopathy. They can be silent at first, the first
symptom is pain, followed by other compression
symptoms [34]. Symptoms of compression may
include symmetric motor deficit and, depending on
the compression degree, the motor deficit is usually
below the level, including paraparesis, the pyramidal
syndrome and the Babinsky bilateral reflex, to which
exaggerated patellar osteotomy reflex and exaggerated
Achilles reflex are added [28].

When located cervically, they can cause torticollis
that may or may not be accompanied by progressive
tetraparesis, but they may also cause the Horner
syndrome, or sensory upper limb disorders. This
case was described in a 2.5-year-old child by Alkan
G in 2016. The torticollis can also occur in case of
tumours, and the Horner's syndrome also occurs in
children with eye disorders or children may also be
confronted with infections or the subluxation of the
atlanto-axial joint [35, 36].

In addition, the cervico thoracic spinal arachnoid
cysts may lead to a brachial plexus palsy [37].
Uncommon misleading symptoms may be recurrent
abdominal pain when the cyst is localized at
T11-L2 [36]. Rare symptoms, but that must not
be neglected, are constipation and urinary bladder
dysfunctions, as described by Medved et al, in
2009, in an 18-month-old child, but associated with
subsequent loss of walking, the child having a T5-T6
thoracic cyst. The correct diagnosis of the disease is
essential, that is why an MRI is performed in order
to conform the cyst and the subsequent treatment
consists in easing the symptoms [38]. Another
associated symptom may be the flatfoot, which is
characteristic to certain spinal arachnoid cysts [39].

INVESTIGATIONS

The simple thoracolumbar X-ray can also
provide important data regarding the existence of
abnormalities in the spinal canal, which leads to
the extension of the investigations, thus one may
notice an enlargement of the interpedicular space,
reduced pedicles as well as a higher foramina, fact
that suggests the enlargement of the spinal canal,
and hypointense lesions in T1 [40], and hyperintense
lesions in T2, which have enhancement contrast [28].
A cystoscopy, an MRI or regular blood tests may

be performed when a urinary bladder dysfunction
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occurs. In new-borns, who have a cutaneous stigmata,
which may occur in 2.2-7.2% of all new-borns
(e.g. hair), a spine ultrasonography with a 7-12 hz
transducer GE Logiq S8 may be performed, and if
there are any modifications, a spine MRI is further
performed [41]. The CT myelography, as well as
the cinematic MRI, are important for an accurate
diagnosis and make communication between the
cyst and the subarachnoid space obvious [2, 6]. The
myelography is also important in detecting the level
of the cerebrospinal fluid blockage in order to make
the most accurate surgical decision. In this respect,
Baatzdorf is quoted by Mauer et al. in an article from
2007, where the cardiovascular flow measurement
with phase-contrast MR imaging is mentioned. The
velocity limit is 3 cm / second but it can be increased
to 5.8 cm / sec to 10 cm / sec. The study comprised
320 patients with syringomyelia, and the blockage was
observed in 33 patients, out of which 8 had changes
in the arachnoid membrane and the arachnoid cysts
were located several levels below the level of the
syringomyelia [42]. The ultrasonography helps in
diagnosing the Tarlov cysts that are separated from
the ovary and are immobile when breathing [30].
The ultrasonography also helps in highlighting the
cyst’s pulsations in the arachnoid cyst sac at the level
of its ends, where the excision of the cystic mass is
performed [12].

T2 images are clearer, especially in the MRI 3
Tesla, which removes the arachnoid cyst delimitation
artefacts. The CT is used less frequently, but it can
show aspects of bone margins and helps to visualize
the dimensions of the spinal canal. The CT also shows
the erosive processes of the pedicles and the increase
in the foraminous diameters, the last modifications
being characteristic of extradural arachnoid
cysts [18]. The electromyography is useful when
spinal nerves are involved, for example, in the sacral
extradural arachnoid cysts [43]. The histopathological
examination of the cystic membrane is performed
when arachnoid monolayer cells are found positive
for epithelial membrane antigen [36].

SURGERY

The most commonly used surgical procedures are
laminotomy, laminectomy and durotomy. Extradural
cysts are excised, whereas intradural ones are
fenestrated [17]. Extradural cysts are first operated
on with laminoplasty and then the cyst is excised [6].

Surgical intervention is beneficial when it is necessary.
This fact is demonstrated by a study conducted on
18 patients with intradural arachnoid cyst, out of
which 13 were symptomatic and were operated
on, and in 10 of them the symptoms completely
disappeared [44]. The injection of Gentian violet in
the subarachnoid space near the suspect clump is a
method of tracking the cerebrospinal liquid flow, the
Gentian violet playing the role of a tracer [31]. For
the extramedullary arachnoid cysts, with intradural
localization, located at the subaxial medullary level
and stretching to the cervicothoracic junction, a
long lateral procedure, described by Singh H. et
al in 2017, was used in two cases of children with
spinal arachnoid cyst. The authors quote Heroscaare,
who described this procedure for the first time in
1986. The procedure has real advantages because it
preserves the midline, including the spinal ligament
and thus avoids the kyphosis that may occur after
laminectomy [45]. Intradural cysts can be operated on
with CT or MRI guidance [46]. Different materials
are used to fully close the communication between
the subarachnoid space cysts and the extradural cysts.
These most common materials used are the suture
thread or oxidized cellulose, but human tissues can
also be used, such as fat, or synthetic materials, such as
an absorbent material, which can help in recovering
the dura [18].

A study conducted by Kaufmann et al, in 2010,
on 27 cases of spinal cord injury, out of which three
were children with arachnoid cysts, showed that dura
closure can be also safely done with the help of non-
penetrating titanium clips with an Anastoclip vessel
system, LeMaitre Vascular, Inc. The system can also
be used in gynaecology, urology, in plastic surgery
and vascular surgery [47]. Intradural endoscopy is a
method for the prevention of spinal arachnoid cyst
surgery. It offers better visibility of some details that
can escape during other surgical procedures [48].
Arachnoscopy is a useful method for visualising the
adhesions of the subarachnoid space, fact underlined
by Mauer in 2011. Sophisticated statistical methods
have established that the dimensions of an endoscope
used in the spinal intradural space is 2.5 mm in
diameter [14]. Gul et al describe, in 2009, the case
of an 8-year-old boy who had an intradural non-
communicating extramedullary cyst, stretching on
several levels, that was extracted, and the laminoplasty
contained only one level [49]. Progressive thoracic
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kyphosis is a common complication in children after
a laminectomy. As far as laminoplasty is concerned,
the authors described the case of an 11-year-old
girl on whom this procedure was performed due to
the presence of an arachnoid cyst, who, after three
months, developed a severe thoracic kyphosis, with
the maximal point where the laminoplasty was
performed. Normally, laminoplasty is a method that
allows a wider exposure of the spinal elements that are
compressed, allowing and maintaining the integrity
of the posterior elements, and allowing the surgeon to
restore the paraspinal muscles, and this is why it was
considered as being superior to laminotomy, precisely
because this would better prevent the deformities of
the spine, which is immature and is in full growth
and development. Regardless of the procedure used, it
is essential to perform serial X-rays until the skeletal
maturation is completed [50]. Particular cases may
need several approaches. Kahraman et al. described
in 2008 the case of a giant extradural arachnoid cyst
stretched on several levels in a 9-year old boy. The
cyst ranged from T4 to L3. This cyst was first shunted
cystoperitoneally and because the operation failed
and the child developed subsequent symptoms, he
suffered a second surgery and then the cyst was excised
altogether. After such cystoperitoneal surgery, fistulas
may also be formed, which may require external lumbar
drainage. But after the radical surgeries involving
complete cyst removal, neurological symptoms are
often resolved [51]. An innovative technique was

introduced by Dev. et al. in 2008, called cystectomy, for

a thoracolumbar extradural cyst spread across several
levels, T7-L1, in a 9-year-old boy. This technique is
minimally invasive. It started at the caudal end of the
cyst,with a minimal laminectomy at L1 level and with
local anaesthesia and with small 1-cm incisions at the
level of the cystic membrane, and then, at the level of
the thecal sac; afterwards, the two cysts were opened
and then a stoma was made between the two with
3-0 polyglactin and so the cyst communicated with
the thecal cavity. This method avoided unnecessary
dissections of surrounding tissues, there were the
difficulties in dissecting around the cyst and making
an uneasy excision [52].

CONCLUSIONS

The problem of arachnoid cyst pathology is of
interest not only because of the frequency of the disease
but also because of its effects on the patient's health
condition, with an aggravating cause in association
with various comorbidities. In view of the above
mentioned facts, we noticed rich scientific research
in the studied field, published by specialists in the
international literature, which allowed us, by means of
a meta-analysis procedure, to draw conclusions about
the correlations between the location of the spinal
arachnoid cysts, their symptomatology and surgical
treatment. We believe that the surgical procedure
should be performed during the crisis period as
soon as possible after diagnosis by applying effective
procedures to facilitate the remission of the disease.
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REZUMAT

Epilepsia poate fi declansatd de mai multe cauze. Convulsiile contribuie la neurodegenerare progresiv cu consecinte neurofunctionale si psihosociale
slabe, iar epilepsia la copil poate fi adesea rezistentd la medicamentele antiepileptice existente. Dezvoltarea epilepsiei are loc intr-un mediu neurobiologic
complex caracterizat prin procese continue de leziuni secundare induse de crizele convulsive. Unul din mecanismele care determind dezvoltarea epilepsiei
este cel cunoscut anterior, legat de modificirile activititii neuronale (hipersincronie) si excitabilititii (procesele de excitatie si de inhibitie). Viziunile asupra
implicdrii in procesele de epileptogenezi doar a neuronilor s-au schimbat si actualmente se oferd o atentie deosebitd rolului gliei si implicirii factorului
neuro-inflamator-imun in patogeneza epilepsiei. Se sugereazi ci, reactiile imune si inflamatorii apar in creierul epileptic, fiind legate strins de prezenta
barierei vasculare cerebrale care reglementeazi strins infiltrarea cu monocitele si limfocitele din singe. Conform conceptiilor actuale, un fenomen distinctiv
al focarelor epileptogene in diferite forme de epilepsie farmacorezistentd, din punct de vedere clinic, este consideratd neuroinflamatia. Aceste procese sunt
determinate, posibil, de mediatorii imuni rezidenti din creier si de leucocitele periferice care infiltreazi creierul. ingelegerea mecanismelor neuroinflama-
torimune din epilepsiile umane farmacorezistente va ajuta la utilizarea corectd a preparatelor imunoterapeutice pentru solutionarea cauzelor bolii. Vom
descrie un caz clinic al unui copil cu accese convulsive rezistente la terapia antiepileptici.

Cuvinte cheie: Epileptogenezi, epilepsie, mecanisme, neuroinflamatie, imune, epilepsie, farmacorezistenta

SUMMARY

Summary. Epilepsy can be caused by several factors. Seizures contribute to progressive neurodegeneration with mild neurofunctional and psychosocial
consequences, but epilepsy in the child can often be refractory to existing antiepileptic medications. Development of epilepsy takes place in a complex
neurobiological environment characterized by continuous processes of secondary lesions induced by seizures. One of the mechanisms that determine the
development of epilepsy is related to the changes in activity of neurons, i. ., hypersynchronic activity, and excitability, i. e., processes of excitation and
inhibition. Older conceptions about exclusive participation of neurons in epileptogenesis are now changed, and currently special attention is given to the
role in the pathogenesis of epilepsy of glia and neuroinflammatory immune factors. It is suggested that immune and inflammatory reactions occur in the
epileptic brain, being closely linked to the presence of cerebral vascular barrier that strictly regulates infiltration with blood monocytes and lymphocytes.
According to current concepts, from a clinical point of view, neuroinflammation is considered as a distinctive phenomenon of epileptogenic foci outbreaks
in various types of refractory epilepsy. These processes are determined probably by immune mediators that are characteristic for the brain and peripheral
leukocytes that infiltrate the brain. Understanding the immune neuroinflammation mechanisms in refractory epilepsy in humans will help to correctly use
immunotherapeutic medications to resolve the causes of the disease. The present study describes a clinical case of a child with convulsive seizures refractory
to antiepileptic therapy.

Keywords: Epileptogenesis, epilepsiy, mechanisms, neuroinflammation, immune, refractoriness to pharmaceutic therapy
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INTRODUCERE

Epilepsia este o boald cronici care afecteazd cre-
ierul, avind diferite cauze, caracterizati prin repeta-
rea unor crize convulsive (epileptice). Termenul de
“crizd” este preferat fatd de termenul “epilepsie” de-
oarece se considerd in mod incorect ci in epilepsie
existd permanent leziuni cerebrale sau este o tendintd
a pacientilor de a fi violenti. Crizele epileptice repre-
zintd tulburdri periodice ale activititii electrice a cre-
ierului, care conduc la disfunctii cerebrale temporare.
De cele mai multe ori crizele epileptice debuteazi in
prima parte a copildriei sau tarziu la varsta adulti [1].
Pe parcursul ultimilor ani se pun in discutie tot mai
mult cauzele si mecanismele patogenetice care stau la
baza dezvoltarii epilepsiei. Printre fenomenele discu-
tate sunt cele inflamatorii, dar si modificirile imune,
care pot avea loc in cadrul epilepsiei, in special celei
rezistente la droguri [2]. in’gelegerea mecanismului
imun, care std la baza evolutiei epilepsiei rezistente
la medicamentele antiepileptice si al encefalopati-
ei epileptice, reprezintd o noud tintd in tratamentul
acestora. ar intelegerea rolului neuroinflamirii in
patogeneza epilepsiei este esentiald pentru descope-
rirea terapiilor selective care vizeazi cauzele epilepsi-
ei, dar nu simptomele ei. In special, analiza clinicd a
rezultatelor de laborator poate sugera beneficiul me-
dicamentelor antiinflamatorii, deja utilizate in sco-
puri medicale, pentru tulburirile autoinflamatorii sau
autoimune care au loc in epilepsie [3, 4]. In aceasti
lucrare vom prezenta o revizuire a unor rapoarte care
sustin rolul inflamatiei creierului in patogeneza cri-
zelor convulsive.

SCOPUL

Scopul studiului consti in descrierea rolului feno-
menelor neuroinflamatorii si neuroimune in dezvol-
tarea epilepsiei farmacorezistente in baza revizuirii
literaturii de specialitate, la fel, in baza unui caz clinic
de epilepsie imuni.

MATERIAL SIMETODE

Studiul rapoartelor preclinice si clinice de bazi, la
fel si noile studii din literatura de specialitate care re-
zumd influenta inflamatiei in cazul epilepsiilor, modul
in care disfunctia lor in stirile patologice contribu-
ie la dezvoltarea epilepsiei rezistente. Va fi prezentat
un caz clinic al unui copil care a dezvoltat epilepsie
farmacorezistentd pe fundalul unei imunodeficiente
primare.

REZULTATE

Prezentim cazul unei fetite S.I. cu varsta de 1 an 11
luni (data nasterii — 29.01.2016), domiciliatd in mediul
urban, spitalizatd in 09.01.2018, cu urmitoarele acuze:
convulsii frecvente polimorfe generalizate cu compo-
nent mioclonic, care se repetd de 7-8 ori pe zi, cu pier-
dere de constientd, debutate de 3 luni, care nu au cedat
la tratamentul initiat (acid valproic, fenobarbital).

Diagnosticul de trimitere: Sindrom convulsiv ne-
precizat.

Diagnostic la internare: Epilepsic neprecizati,
accese epileptice polimorfe, frecvente.

Diagnosticul clinic la externare: Encefalopatie
epilepticd de etiologie imuni, accese epileptice frec-
vente, polimorfe, farmacorezistente.

Boli concomitente: Imunodeficientd primari.
Encefaliti virali cu virusul EBV. Pneumonie bila-
terald de gravitate medie. IR gradul 1. Stare de riu
epileptic.

Istoricul bolii: Copilul este bolnav de 1a 1 an si 8
luni cind a prezentat prima crizd convulsivi (tonico-
clonicd generalizati) pe fundal de febrd. S-a initiat te-
rapia cu fenobarbital (1 luni), pe fondul ciruia crizele
au cedat. Mama a anulat de sine stititor Fenobarbi-
talul si a ficut o pauzi in administrarea lui, ceea ce a
conditionat recurenta crizelor cu o frecventi inaltd si cu
un caracter polimorf (de 7-8 ori pe zi). Crizele nu ris-
pundeau la tratamentul cu fenobarbital. A fost interna-
td in spitalul de circumscriptie pentru tratament anti-
convulsivant, dar firi efect. Ulterior, la varsta de 2,1 ani,
se interneazd in clinica neurologie al IMSP Institutul
Mamei si Coplilului pentru diagnostic si tratament.

Anamneza vietii. Copil niscut de la a 3-a sarcini,
cu infectie virald in a 2, 8, 9 luni, nasterea la termenul
de 40-41 siptimani cu un scor de Apgar 7-8 puncte,
greutate — 3250 g, perimetrul cranian — 34 cm, peri-
oada neonatali — evolutie fiziologicd. La varsta de
1,5 ani copilul a prezentat o limfadenitd purulenti.
Dezvoltarea fizica si neuro-psihica a copilului pana
la adresarea curenti: dinamica cregterii masei corpo-
rale si a taliei copilului si dezvoltarea neuro-psihicd pe
etape, lunard — conform virstei; a fost vaccinat con-
form calendarului. Examenul obiectiv: tegumente
normale, ganglionii limfatici nu se palpeazi; respiratia
asprd, se aud raluri, frecventa respiratorie — 36 pe
minut; batdile cardiace ritmice, cu frecventa — 110 per
minut, tensiunea arteriald — 108/77 mm Hg; ficatul nu
se palpeazi, splina la rebordul costal; diureza liberd.
Examen neurologic dupi Aimel Tison si Gosellin:
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dezvoltarea neuropsihomotorie corespunde varstei,
fetita prezintd accese paroxistice exprimate prin fixarea
privirii, masticatii, pierderea stirii de constientd, cide-
rea capului, accese mioclonice frecvente. Pe parcursul
interndrii in sectia de neurologie s-a determinat:
temperatura corpului (36,6 pani la 38,5°C), nelinistita,
plans facil, periodic apaticd, somnul nelinistit, are
manifestiri paroxistice de la 4 1a 7 ori in diferite perio-
ade ale zilei si noaptea. La a 7-a zi este transferatd in
sectia de terapie intensiva din motivul agravirii cau-
zate de sindromul convulsiv cu accese repetate si asoci-
erea crizelor clonico-tonice, afebrile, frecvente (pani la
15-20 ori in 24h). Date obiective: somnolentd, apati-
cd, fotoreactia pistratd, semnele meningiene negative,
tegumentele palide, curate, pulmonar respiratie asprd
(frecventa respiratorie — 36 pe min), zgomotele car-
dace ritmice (110 bétii per minut), abdomenul moale,
ficatul si splina sub rebordul costal, tensiunea arteria-
13 - 108/77 mm Hg, SpO2 — 92%. Rezultatele exa-
mindrilor: examenul sumar al singelui —limfopenie
(20% 1680 abs.); testarea virusului imunodeficientei
umane (HIV) — negativ; Examen imunologic: Ig M
(0,94 g/L),Ig A (0,5 g/L), Ig G — scizut semnificativ
(4,44 g/L), Ig E (8,5 KU/L); IgM CMV - Suspect
0,265 g/l (N=0,280 g/1), IgG CMV - Pozitiv 1,609
/1 (N=0,290 g/1), EBV VCA IgM - pozitiv, EBV EA
Ig — pozitiv, EBV VCA IgG - pozitiv, EBV EBNA
IgG - pozitiv; Imunitatea celulard — CD3 1058 abs.,
CD4 - 520 abs., CD8 — 184,8 abs., CD16 — 268,8
abs., CD19 — 67,2 abs, Indicele imunoreglator (IIR) —
2,82. LCR examen clinic - proteinorahie, limforahie
si LCR examen imunologic — ADN EBV (pozitiv);
hipoproteinemie (50 g/1); hipocalcemie (1,8 g/L);

IL-6 — 48,7 pg/mL. Examen molecular-genetic: 1.
Pentru aprecierea prezentei imunodeficientei prima-
re au fost misurate concentratiile cercurilor de exci-
zie a receptorilor celulelor T si a lanturilor usoare K
a imunoglobulinelor (TREC si KREC corespunzi-
tor) prin metoda gPCR cu sonde de hidrolizi [30].
Concentratia de TREC a fost 496.38 copii per 100000
de celule si de KREC 6426.8 de copii per 100000 de
celule, concentratia de TREC nu corespunde norme-
lor de varsta (minimum 14000 copii de TREC si 1000
copii de KREC per 100000 de celule minimum [30]).
Examinarea a fost efectuati in Laboratorul de Gene-
ticd Moleculard Umand, IMSP Institutul Mamei si
Copilului, Chisindu, Republica Moldova.

2. A fost efectuatd ciutarea mutatiilor patologice,
asociate cu epilepsiile ereditare, encefalopatia epilepti-
cd si alte boli ereditare cu manifestiri fenotipice simi-
lare prin determinarea panelului de gene (500 gene).
A fost gisitd mutatia heterozigotd in exonul 5 a genei
EIF2B2 (chr14575472635A>G, rs 142977089), care
contribuie la inlocuirea aminoacidului in pozitia 222
din proteini (p.I1e222Val, NM_014239.3). Mutatiile
homozigote si compaund-heterozigote in gena
EIF2B2 sunt sugestive pentru afectarea de tip leuco-
encefalopatie cu reducerea substantei albe intracere-
brale (OMIM: 603896). Analiza a fost efectuati in
laboratorul ,I'enomen” din Moscova, Federatia Rus.

Radiografia cutiei toracice — pneumonie medio-
bazali pe dreapta. Frotiu nazofarian — Streptococul
viridans 10°. USG oragnelor abdominale: hepato-
megalie.

Examenul RMN cerebral: semne sugestive pen-
tru encefaliti (fig. 1).

S '%M :
%) o ‘3‘.’.'

Fig. 1. Examenul imagistic se caracterizeaza prin prezenta unor arii de leucomalacie caracteristice pentru tabloul unei encefalite.

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Roménia - Septembrie 2018 - vol. 24 - nr. 3 67



Svetlana Hadjiu * Aspecte contemporane asupra mecanismelor neuro-inflamator-imune

PREZENTARI DE CAZ

Electroencefalograma 1 (EEG):

Inainte de examinare copilul realizeazd un acces
convulsiv (deplasarea si fixarea ochilor, misciri
involuntare a membrele superioare) (fig. 2).

SENS  wiesdmo0Nn  (SENS 10 4 70 1003 ALl - rom
. Blolar ACFR ON Reler. OFF Reset ON

1 RIS e e e e e e e e AN
2 Fpae WWMIWMW\/ N e VA VY]

s e VNN e AP pat sl
v %%w AR /NN NvV\J Y

R )
un WV\/WWWMM W\:; ,\%w“"ﬂmkﬂ w\f
7 o1 ::\:\[*’\ ,\j\‘;\\:\\ﬂ ///"\\:—//\\'/:/\/WWA \/\Jj‘ o
ol iU oD o A it gl Al

10 rozrn NWWWWW M VWAIAAN A /\w Vv
WA A AR A A A NVt ;N AT N A J’IWJ\N,\/ (V%
BT g ol N AN AN A A [N SNANAR /A AT NN
i *”WM JW\mH/WN wﬁA/Mm\mJM\,M\/\W MM, v /_/\/‘\4 A
M"WM\MW VAR M.fv\»m"\’f WA /m,.{\ LASH Y/'/\‘v\/’\ /

o %A/ wfff W/ NN V:“ A
AN S SN

PRz

s T80z

" ov. —

nr - SERRRA || = an s
5

oo wx 0

Fig. 2. Se inregistreaza activitatea lenti delta cu amplitudine
maximi in regiunea Tm-Tp-C-P bilateral.
Pe acest fond in regiunea Tm-C-P cu accent
pe stinga se inregistreaza activitate epileptoida
in forma de complexe de val ascutit undi lenta,
rar inregistrata. In faza II de somn activitate epileptoida
nu se inregistreazi.

Encefalograma 2:
Copilul se afli in stare de somn corespunzitor fa-

zei a doua (fig. 3).
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Fig. 3. S-ainregistrat in timpul somnului,
Frecvent pe traseu se inregistreaza descirciari generalizate
din activitate paroxismala valuri lente cu impulsatie
epileptoidi, complexe de vérf si polivarf unda lenta, valuri
ascutite, durata nestabila, intrerupte pe traseul de baza -
caracter hipsaritmic. Separat se inregistreaza complexe
de varf si polivarf undi lenta izolate primar generalizate
cu accent in emisfera stanga si complexe de varf
undi izolate T-P dex.

Encefalograma 3:
S-a inregistrat pe parcursul somnului (fig. 4).
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Fig. 4. Traseu EEG. Frecvent pe treseu se inregistreazi
descarciri pani la 6 secunde, din complexe polimorfe atipice
vérf-undalenta, cu distribuire difuzi, de incidenti moderata.

ECG: Tulburiri de conductibilitate ventriculari
dreaptd, hiperfunctia ventriculului sting. Oftalmo-
scopie: Nervul optic cu conturul sters temporal, culoare
roz-pal, venele moderat dilatate, retina cu aspect nor-
mal. Infectionist: Infectie cu EBV, forma generalizati,
encefaliti cu EBV, Crize convulsive polimorfe zilnice.

Tratamentul administrat: medicamente antie-
pileptice (Fenobarbital, Depakine, Lamotrigin, Clo-
nazepam, Leviteracetam), Corticosteroizi, Antibio-
ticoterapie, Antivirale (Aciclovir), Imunoglobulini
umani antivirali (Cytotec), Manitol, Acetazolamidai.
Starea copilului s-a ameliorat dupi administrarea
imunoglobulinei umane.

Concluzii la cazul clinic. Epilepsiile pot avea la
bazi diverse cauze, printre care sunt citate si infectiile
virale care sunt responsabile de modificirile inflama-
torii si imune. Acestea pot avea loc, in special, 1a copiii
cu imunodeficientd. In cazul discutat mai sus, copilul a
prezentat encefalitd virald provocatd de IDP, provocati
de EBV, care a condus la dezvoltarea unei epilepsii, cu
implicarea mecanismelor inflamatorii-imune si dez-
voltarea unei rezistente la drogurile antiepileptice. Se
presupune influenta considerabili a factorului genetic
asupra realizdrii proceselor patologice (in cazul dat, al
epilepsiei). Sciderea functiei T limfocitelor, reflectati
prin sciderea concentratiei TREC, presumativ, poate
conduce la functionarea insuficienti a T-supressorilor.
Ca rezultat, nu se produce supresia proliferrii celule-
lor B care produc imunoglobuline autologice si a ce-
lulelor T cu receptorii T autologici. Aceste modificiri
pot conduce la aparitia proceselor inflamatorii si au-
toimune si influenta asupra dezvoltirii patologiei date
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prin distrugerea substantei albe a creierului. Mutatia
heterozigotd in gena EIF2B2, care controleaza proce-
sele de utilizare a GTP, GDP si sinteza proteinelor, la
fel poate avea un impact asupra dezvoltirii leucodis-
trofiei. Alte mutatii in gena dati, care au fost descrise
anterior, la fel pot duce la dezvoltare leucoencefalo-
patiei. Terapia imuni este indicati in astfel de cazuri.

DISCUTII

Studiile din ultimul deceniu confirmi necesitatea
cercetirilor aprofundate ale mecanismelor patogene-
tice ale epilepsiilor, care frecvent sunt devastatoare, in
special la copii. Acestd nevoie se datoreazd aparitiei
unor forme de convulsii care deseori nu se remit sub
influenta medicamentelor antiepileptice, dar si a
consecintelor cognitive si socio-economice pe termen
lung care urmeazi dupi epilepsiile intractabile, frec-
vent a celor care incep in copilirie [3].

Pentru a obtine controlul asupra proceselor care au
loc in creier este important si intelegem fenomenele
care se petrec aici in caz de afectare. Studiile preclinice
efectuate in ultimul deceniu asupra unor modele de crize
acute si din epilepsia cronici au evidentiat faptul ci neu-
roinflamarea, aparentd in zonele cerebrale epileptogene,
este un factor cheie in dezvoltarea hiperexcitabilitatii ne-
uronale care st la baza crizelor [2].

Este cunoscut cid, copiii au o susceptibilita-
te crescutd de a dezvolta crize convulsive, datoriti
particularititilor de dezvoltare ale creierului. Incidenta
statusului epileptic convulsiv (CSE), la fel si a crizelor
prelungite sau repetate, care dureazi mai mult de 30 de
minute, este crescutd printre copiil cu varsta mai micd
de 1 an si variazd in functie de starea socio-economi-
ci si etnicd a populatiei [5], iar incidenta crescutd a
CSE in populatiile non-albe sugereazi determinismul
genetic al acestuia. Cu toate acestea, in multe cazuri,
se poate sugera existenta unei predispozitii genetice
nerecunoscute la copiii cu CSE [5, 6]. Sunt descrise
mai multe sindroame genetice care deseori se asociazd
cu dezvoltarea unei encefalopatii epileptice. Encefalo-
patiile epileptice reprezinti conditii in care deteriora-
rea neurologicd este atribuitd in intregime sau partial
activititii epileptice. Pot fi cauzate de frecventa crescu-
td a crizelor si/sau de o activitate paroxisticd subconti-
nua interictald [6]. O crizd prelungiti poate avea atét
efecte acute cat si de lungd duratd asupra creierului in
curs de dezvoltare. Se sugereazd ci in prezent nu exis-
td tratamente eficiente care si promoveze recuperarea
si regenerarea neuronilor dupd convulsii. Cu atat mai

mult cid, medicamentele antiepileptice disponibile in
prezent nu imbunititesc functia cognitivi, si deseori,
dupd cum arati unele studii pe animale, pot avea efecte
nocive [7]. Gisirea unor remedii medicamentoase cu
tintd patogenetici ar permite ameliorarea calitatii vietii
copiilor cu epilepsie, care deseori au insuficientd cog-
nitiva, tulburare de hiperactivitate cu deficit de atentie
sau probleme comportamentale, fiind susceptibili pe
tot parcursul vietii de a riméne cu implicatii semni-
ficative asupra sinititii si abilititilor sociale [7,8].
Intelegerea bazei patofiziologice a deficitelor cognitive
induse de convulsii ar trebui si permitd cercetitorilor
sd dezvolte obiective noi pentru interventii terapeutice
asupra convulsiilor prelungite si refractare prin terapii
antiinflamatoare [8]. Astfel ci, modelarea rispunsului
imun prin suprimarea si normalizarea producerii ex-
cesive de mediatori inflamatorii poate si prevind le-
ziunea celulard indusd de CSE si si creasci rezistenta
la crizele ulterioare, la fel si gribeascd recuperarea
functiei neuronale [3].

In ultimii 10 ani, cercetirile clinice siexperimentale
sustin conceptul de implicare a mecanismelor
inflamatorii ale creierului in etiopatogeneza crizelor
epileptice. Se cunoaste ci neuroinflamarea este un
proces lezional important de afectare secundard in
epilepsie, desi modul in care acesta contribuie la epi-
leptogenezi si dezvoltarea activititii cronice, activititii
convulsive spontane, rimine insuficient inteleasd.
Cercetirile experimentale au demonstrat rolul impor-
tant al celulelor gliale, care pot fi activate prin diferite
leziuni ce au loc in creier, in special a mecanismelor
din convulsiile precipitate si recidivante [4]. Microglia
si astrocitele sunt celule pivot implicate atit in indu-
cerea, cit si in perpetuarea raspunsului inflamator in
crizele epileptogene. Alti contributori celulari sunt
neuronii, componentele celulare ale barierei hemato-
encefalice si leucocitele [2].

Astfel, rezultatele unui studiu identifici o noui
cale pentru comunicarea glie-glie si glie-neuron care
poate fi relevanti atit pentru functia normald a creie-
rului, cit si pentru bolile neurodegenerative. Autorii
argumenteazd cd neuronii, care sunt mult mai multi
la numir decit glia, sustin excitabilitatea in creier. Cu
toate acestea, glia influenteazi puternic neuronii si ca-
pacitatea lor de a procesa informatiile. In epilepsie au
loc schimbiri persistente in excitabilitatea neuronald
si acest proces este mediat de neuroglie [3, 9]. Pe lan-
gi toate acestea, unele rezultate sustin ideea ci astro-
citele pot raspunde la stimulii externi si pot comunica
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cu celulele vecine prin eliberarea rapidi a glutamatu-
lui [10]. Mai mult, unele studii relevi rolul crucial al
astrocitelor si oligodendrocitelor in neurotransmisie
si in conducerea semnalelor, sugerdnd ci manevrarea
specificd a astrocitelor ar putea contribui la prevenirea
patologiilor mielinice si la refacerea cu succes a tecii
de mielind dupid demielinizare [11]. Viziunea inova-
toare precum cd inflamatia creierului poate fi un sub-
strat comun care contribuie la dezvoltarea convulsiilor
refractare si epilepsiilor farmacorezistente, iar crizele
recurente pot fi, in sine, o cauzd majori a inflamatiei
pe termen lung, este plauzibild. Procesele neuropato-
logice care au loc in tesutul epileptogen pot contribui,
de asemenea, la perpetuarea inflamatiei [12].

Acumularea  dovezilor indici faptul ci
neuroinflamatia este o consecintd comuni a activititii
convulsive epileptice, care contribuie, de asemenea,
la epileptogenezd, precum si la initierea (ictogene-
z3) si mentinerea crizelor. Autorii evidentiazi mai
multi mediatori inflamatori in epilepsia traumaticd
care prezintd proprietiti epileptogene si ictogenice,
cu actiune asupra gliei si a neuronilor, influentind in
mod direct si indirect excitabilitatea neuronali, prin-
tre acestia citeazd: proteina-1, interleukina-1 si fac-
torul de crestere transformator-f [13].

Persistenta neuroinflamatiei aberante in epilepsie
poate avea un impact negativ profund asupra functiei
neuronale, provocind un lant de fenomene necon-
trolate si perturbarea functiilor creierului. Conceptul
despre rolul major al barierei hemato-encefalice in
mentinerea integritatii creierului a fost disconside-
rat. Implicarea barierei hemato-encefalice in initierea,
progresia si mentinerea convulsiilor a fost demons-
tratd pe modelele de soarece. Astfel, se consideri ci
compromiterea barierei hemato-encefalice poate fi o
cauzd principald de aparite a convulsiilor. Totodatd, le-
ucocitele periferice favorizeaza dezvoltarea epilepsiei
prin medierea afectirii barierei hemato-encefalice [3].
La fel, s-a demonstrat ci convulsiile induc expresia
crescutd a moleculelor de adeziune vasculari celulari,
iar interactiunea leucocitelor endoteliale poate fi tintd
potentiald pentru prevenirea si tratamentul epilepsi-
ei [14]. In final, inflamatia sporeste vulnerabilitatea
hipocampului imatur prin afectare neuronald indusi
de convulsii si agraveazi rezultatele pe termen lung al
convulsiilor [15]. Asadar, rispunsul inflamator provo-
cat de convulsiile prelungite cauzeazi initial activarea
gliei si perturbd bariera hemato-encefalica. Sistemul
imunitar se reactiveazd rapid de citre un al doilea

CSE apirut ulterior, ceea ce conditioneazi infiltrarea
leucocitelor periferice in creier, activarea exagerati a
microgliei, cresterea sensibilitatii la convulsii si ex-
acerbarea leziunilor neuronale [2, 3, 13]. lar, crizele
recurente cauzeazi perturbarea in continuare a bari-
erei hemato-encefalice, dezvoltarea epileptogenezei si
afectarea neuroprotectiei [3].

Au fost ficute mai multe incerciri de a stabili rolul
potential cauzal al imunitatii inndscute si adaptative
in dezvoltarea epilepsiei cronice cu debut in copilirie.
A fost identificat rolul activirii IL-1 in propagarea
rispunsului inflamator rezultat in urma convulsii-
lor [3]. La fel, s-a demonstrat rolul IL-1beta (IL-1B)
si a gliei prin activarea acesteia in propagarea rispun-
sului inflamator dupd convulsii. Datele unui studiu pe
un model animal imatur indicd faptul ci semnalarea
IL-1B contribuie critic la hiperexcitabilitate indusid
de febri care sti la baza convulsiilor febrile, constitu-
ind un potential obiectiv pentru prevenirea lor [16].
Este cunoscut ci convulsiile febrile ale sugarului sunt
strans legate de epilepsia lobului temporal al adul-
tului. Un studiu recent a demonstrat ci fosforilarea
GluN2B la situsul Tyr1472 este mediati de cresterea
tranzitorie a IL-1P, care a fost implicatd in susceptibi-
litatea crescutd a convulsiilor adulte dupi convulsiile
febrile prelungite. In acest caz are loc implicarea re-
ceptorului-NMDA care contine GluN2B. Prin bloca-
rea subunititilor GluN2B se poate obtine inversarea
susceptibilititii sporite la convulsii dupid convulsiile
febrile prelungite, atribuind o fereastrd terapeuticd
de durati cu sanse de prevenire a epileptogenezei la
pacientii cu afectiuni inflamatorii [17]. Astfel, IL-1f
are un loc important in activarea gliei si in propaga-
rea raspunsului inflamator rezultat din convulsii. La
fel, IL-1 creste activitatea receptorului NMDA prin
activarea tirozin kinazelor si fosforilarea ulterioari a
subunititii NR2A/B. Aceste efecte pot contribui la
neurodegenerare mediatd de glutamat [18].

Rispunsul inflamator in convulsii a fost asociat cu
citokinele TNF-a, IL-1, IL-6 si IL-18 in perioada
acutd (pand la 72 de ore) si IL-18 in perioada subacuti
(timp de 10 zile). In plus, se sugereazd ci genele care
codifici mediatorii clasici inflamatori sunt semnifica-
tiv crescuti dupd o crizd convulsivd prelungiti. Alte
gene includ chemokinele, componentele complemen-
tului, metaloproteinazele si inhibitorii lor, activatorul
tisular al plazminogenului (tPA) si inhibitorul siu,
anexinele, moleculele de adeziune, receptorii imuni
cum ar fi moleculele complexe de histocompatibilitate
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majord (MHC I - peptide derivate din proteine cito-
solice, cu rol in degradarea proteinelor citosolice de
citre proteazom) si receptorii Fc (proteini gisitd pe
suprafata anumitor celule care se leagd la anticorpi
atasati la celule infectate sau agenti patogeni invada-
tori), galectine (de asemenea numite si lectine de tip S
datoritd dependentei lor de legiturile disulfidice pen-
tru stabilitatea si legarea carbohidratilor; ele partici-
pé in medierea interactiunilor celuli-celuld, aderenta
celuld-matrice si semnalizarea transmembranari) si
proteine de soc termic. Toate aceste componente sunt
susceptibile in compromiterea integrititii barierei he-
matoencefalice si initierea infiltrdrii leucocitelor in
sistemul nervos central [3,19].

Depistarea biomarkerilor proinflamatorii va con-
tribui la explicarea mecanismelor patogenetice in di-
verse tipuri de epilepsie, care vor beneficia de terapii
antiinflamatorii cu un mecanism de actiune foarte
diferit de medicamentele standard antiepileptice.
Astfel, noile studii demonstreazi semne de eficacitate
clinicd a interventiilor antiinflamatorii specifice tintd
in epilepsiile cu etiologii diferite [2].

Mai multe studii cerceteazd implicarea microgliei
in declansarea epilepsiilor severe si a encefalopatiilor
epileptice. Microglia poate produce vulnerabilita-
te crescutd in caz de convulsii, in special la sugari si
copii de varsti mici. In mod specific, microglia este
foarte dinamici si este strins asociatd cu neuronii si
astrocitele. Aceasta reactioneazi si se modifici rapid in
functie de perturbirile mediului prin eliberarea unor
molecule care efectueazi controlul asupra functiei ne-
uronale si transmisiei sinaptice. Microglia activati su-
ferd o proliferare rapidd, facilitind raspunsurile imune
eficiente prin eliberarea citokinelor inflamatorii si che-
mokinelor [3]. Factorii proinflamatori fiind eliberati,
faciliteazd hiperexcitabilitatea si contribuie la epilep-
togenezd [20]. Microglia poate exercita efecte asupra
excitabilititii neuronale prin mai multe mecanisme.
Pe de o parte prin actiunea citokinelor proinflamato-
rii eliberate de microglia activatd, iar pe de altd parte
printr-un mecanism independent de citokine [3, 20].

Vizavi de implicarea microgliei in medierea
inflamatiei oferd informatii unii autori care au stu-
diat convulsiile lobului temporal. S-a constatat ci
convulsiile duc la un rispuns inflamator acut in
creier, caracterizat in principal prin activarea celulelor
microgliale parenchimatoase. In acest caz are loc o
crestere semnificativi a expresiei CX3CR1 (o pro-
teind transmembranard si chemokind implicatd in

adeziunea si migrarea leucocitelor). Tratamentul cu
anticorpi CX3CR1 a determinat o reducere a activirii
microgliale, a neurodegeneririi, precum si a productiei
de neuroblast. Astfel, aceste rezultate sunt in favoarea
rolului ciii de semnalizare a fractalkin-CX3CR1 in
activarea microgliald indusa de convulsii si sugereazd
cd productia de neuroblast dupd crize poate si apard
partial ca rezultat al activirii microgliale [21].

Este cunoscut faptul cd, citochinele proinflamatorii
sunt produse in exces in timpul crizelor, astfel cd, spre
exemplu, IL-1P este reglatd rapid in microglie dupa
inducerea convulsiilor acute, iar receptorii IL-1f sunt
prezenti in densitate mare in hipocampus [4,20].
IL-1p scade curentii GABA inhibitori si poate duce
la cresterea excitabilititii sinaptice, producind con-
vulsii [22]. Reducerea formei biologic active a IL-1P
prin enzima de conversie a interleukinei reduce sem-
nificativ debutul si durata convulsiilor, iar injectia in-
tracerebrali a antagonistului receptorului IL-1 (ra)
produce un efect anticonvulsivant. La fel, microglia
exprimi receptorii neurotransmititori si moduleazd
activitatea neuronald indirect prin influente asupra
astrocitelor. Activarea patologic a microgliei si alte-
rarea neurotransmisiei sunt doui fenomene precoce
care Insotesc majoritatea bolilor creierului [23]. Cer-
cetdrile recente sugereazd ci convulsiile din creierul
imatur pot provoca modificiri permanente in creier,
ticandu-1 mai susceptibil la convulsiile ulterioare, iar
activarea gliala si a mediatorilor specifici inflamatorii
poate juca un rol important in pregitirea creierului
citre excitabilitate si prejudiciu neuronal ulterior [24].

Recent, existd mai multe opinii asupra mecanis-
melor care ar putea remedia activarea microgliei, cu
scop de blocare a proceselor de epileptogenezd, in
special la varstele timpurii. Printre acestea se numi-
rd antagonistii receptorilor AMPA (partial blocheazi
activarea microgliei) si terapia antiinflamatorie dupi
CSE (cu monociclini, dexametazoni) [3, 25]. Ad-
ministrarea dexametazonei pe termen scurt inhibd
inflamatia cauzati de convulsii, atenueazi activarea
excesivd a microgliei si suferinta celulard dupid con-
vulsii, la fel si susceptibilitatea crescutd pentru aparitia
ulterior a convulsiilor [3].

Autorii unui studiu efectuat asupra tesutului cor-
tical de la pacienti cu epilepsie intractabild au elucidat
implicarea inflamatiei creierului si moartea celulelor,
exprimate prin acumularea semnificativd in cortexul
epileptogen a IL-1p, IL-8, IL-12p70 si MIP-1beta;

IL-6 st MCP-1, care au fost semnificativ mai crescute
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la pacientii cu antecedente familiale de epilepsie. In-
filtrarea semnificativd a parenchimului creierului cu
leucocite a fost gisitd la copiii cu diagnostic de en-
cefalopatie epilepticd incluzand sindromul West si
sindromul Lennox-Gastaut. Limfocitele T proinfla-
matorii au fost concentrate in zona epileptogenica, iar
numdrul lor a corelat pozitiv cu severitatea convulsi-
ilor, in timp ce numirul celulelor T de reglementare
a raspunsului imun (Tregs) a corelat invers cu seve-
ritatea bolii. Constatirile studiului sustin conceptul
cd procesele inflamatorii imune inniscute si adapti-
ve joacd un rol potential in patogeneza epilepsiei, iar
imunomodulatia poate determina o noua strategie
terapeuticd in reducerea morbiditatii neurologice la
copiii cu epilepsie [26]. Pentru confirmarea acestor
deziderate, sunt necesare cercetdri suplimentare cu
scopul de a stabili cauzalitatea intre cascadele de sem-
nalizare inflamatoare si dezvoltarea epilepsiei post-le-
zionale, la fel, pentru a evalua potentialul terapeutic
al produselor farmaceutice care vizeazd ciile infla-
matorii pentru prevenirea sau atenuarea dezvoltirii
epilepsiei [13]. Totodatd, luind in vedere rezultatele
cunoscute, precum ci semnalizarea citokinelor infla-
matorii este un proces-cheie care st la baza dezvol-
tarii epilepsiei dupd o injurie dobanditi a creierului,
este clar cd medierea citokinelor inflamatorii repre-
zintd o tintd terapeuticd fezabild pentru imbunatatirea
calititii vietii pacientilor cu epilepsie [27, 28].

Sunt descrise perspective in tratamentul epilepsi-
ilor vizavi de terapiile inflamatorii. A fost recunos-
cutd eficienta Palmitoiletanolamidei (PEA), o amidi

INTRODUTION

Epilepsy is a chronic disease that affects the brain,
having various causes, characterized by the repetition
of (epileptic) seizures. The term “seizure” is preferred
to the term “epilepsy” because it is incorrectly
considered that in epilepsy there is permanent brain
damage or is a trend for unfavorable outcome in
patients. Epileptic seizures are periodic disturbances
of the electrical activity of the brain, which lead to
temporary cerebral dysfunction. Seizures often begin
in the infancy or adulthood [1]. Recently, the causes
and mechanisms of pathogenesis which are the basis
for the development of epilepsy are being extensively
discussed. Among the discussed phenomena are
inflammatory as well as immune processes, which can

endogeni a acidului gras legati de arachidoniletanola-
mida sistemului endocannabinoid, un nutrient natural
care a fost mult timp apreciat pentru proprietitile sale
analgezice si antiinflamatorii, fiind lipsit de potential
de dependenti, se face un candidat atrigitor antie-
pileptic. Administrarea subcronici a PEA atenueazi
semnificativ intensitatea convulsiilor, promoveazi
neuroprotectia si induce modularea nivelurilor plas-
matice si hipocampale ale endocannabinoidei si eico-
sanoidei la soarecii injectati cu acid kainic [29].

CONCLUZII

Rezultatele studiilor recente, dar si constatirile
noastre, sustin conceptul ci neuroinflamatia, care apare
in epilepsia pediatricd, poate juca un rol crucial in pa-
togeneza comuni a epilepsiilor de diverse etiologii dar
si a consecintelor sale. Imunomodularea directionatd
poate fi o noui strategie terapeutici pentru reducerea
morbidititii neurologice si pentru a preveni dezvoltarea
epilepsiei. Terapia acutd pe termen scurt cu steroizi dupi
status epilepticus poate fi utild pentru blocarea procesu-
lui epileptogen si pentru abrogarea efectelor diunitoare
pe termen lung ale bolii epileptice. Lipsa tratamentelor
care pot preveni dezvoltarea epilepsiei sau imbunititirea
prognosticului bolii reprezinti o nevoie clinici urgen-
td. Sunt necesare cercetdri suplimentare pentru a stabili
corelatiile intre cascadele de semnalizare inflamatoare si
dezvoltarea epilepsiei, dar si pentru a evalua potentialul
terapeutic al produselor farmaceutice proinflamatorii si
a celor care vizeazd raspunsul imun cu rol in blocarea
ciilor inflamatorii specifice pro-epileptice.

occur in epilepsy, especially in the case of resistance
to pharmacological treatment [2]. Understanding
the immune mechanisms, which underlying the
evolution of epilepsy refractory to antiepileptic drugs
and epileptic encephalopathy, represents a new target
in antiepileptic tactics. Understanding the role of
neuroinflammation in the pathogenesis of epilepsy is
essential for the discovery of selective therapies that
concern the causes of epilepsy, but not its symptoms.
In particular, clinical analysis of laboratory results
may suggest the benefit of anti-inflammatory drugs,
already used in therapy of inflammatory autoimmune
disorders occurring in epilepsy [3,4]. In present study
we will present a review of reports supporting the role
of brain inflammation in the pathogenesis of seizures.
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SCOPE

Scope of study is in describing the role of
neuroinflaimmation and neuroimmune phenomena
in the development of epilepsy resistant to
pharmaceitucal treatment based on the review of the
literature as well as based on a presenting of clinical
case of epilepsy with immune component.

MATERIALS AND METHODS

Study of basic preclinical and clinical reports,
as well as new studies in literature that summarize
the influence of inflammation in epilepsy, as well
as mechanisms which contribute of inflammation
in the development of refractory epilepsy. Will be
presented a clinical case of a child who developed
epilepsy resistant to pharmaceutical treatment on the
background of a primary immunodeficiency.

RESULTS

We present the case of a girl SI, age of 1 year 11
months (date of birth — 29.01.2016), from the urban
area, admitted in January 09, 2018, with the following
symptoms: Frequent polymorphic seizures with
mioclonic component, repeated 7 — 8 times a day,
with a loss of consciousness, during last 3 months,
which are not controlled by the initiated treatment
with valproic acid and phenobarbital.

Diagnosis of primary care:
convulsive syndrome.

Diagnosis at arrival: Non-precised epilepsy, with
polymorph frequent epileptic seizures.

Diagnosis at discharge: Epileptic encephalopathy
of immune etiology, frequent polymorph epileptic
seizures, refractory to pharmaceutical treatment.

Concomitant diseases: Primary
Immunodeficiency. ~ Viral EBV  encephalitis.
Bilateral pneumonia, medium severity. Respiratory
insufficiency grade 1. Status epilepticus.

Medical history: The disease manifested from
the age of 1 year and 8 months of age manifesting
the first seizure, i. e., generalized tonic-clonic seizure,
on the background of fever. Phenobarbital therapy
was initiated during one month, with control of
seizures. Child’s mother cancelled phenobarbital,
causing relapse of seizures with a high frequency
which become polymorph, 7 — 8 times a day.
Seizures were resistant to phenobarbital treatment.
Child was admitted to a hospital for treatment with
anticonvulsants, but without effect. Subsequently, at

Non-precised

the age of 2,1 years, the patient was admitted to the
Department of Neurology of the Institute of Mother
and Child for diagnosis and treatment.

History of pregnancy. Child was born from 3rd
pregnancy, with supported viral infection in a 2, 8,
and 9 months of gestation, birth to 40 — 41 weeks
with Apgar score of 7 — 8 points, weight 3250 g,
cranial perimeter — 34 cm, the evolution of neonatal
period was physiological. At the age of 1,5 years the
child suffered a purulent lymphadenitis. Physical
and neuro-psychical development of child before
current addressing: The dynamics of body weight
and height growth of the child and the stages of neuro-
psychical development by months correspond to age
standard; the child was vaccinated according to the
vaccination shedule. Patient examination: Skin clean,
lymph nodes do not palpate; coarse breath sounds,
wheezing, respiratory rate 36 per minute; rhythmic
heart beat, 110 per minute, blood pressure — 108/77
mm Hg; the liver does not palpate, the spleen at the
edge of rib; free urinating. Neurologic assessment
by Tison — Gosselin: neuro-psychic development
corresponds to age, in a girl presents paroxysmal
seizures expressed by fixation of gaze, chewing, loss of
consciousness, head fall, frequent myoclonic seizures.
During admission to the Department of Neurology
was determined: the body temperature (from 36,6 to
38,5°C), restless, crying, periodically apathetic, restless
sleep, has paroxysmal manifestations from 4 to 7 times
during different periods of the day and at night. On
the 7* day the patient transferred to the Department
of Intensive Care due to worsening of convulsive
syndrome with repetitive seizures associated to tonic
clonic frequent afebrile seizures up to 15 - 20 times
in a day. Date of objective examination: sleepiness,
apathy, visual reaction on light preserved, no signs
acused by irritation of the meninges, clean and
pale skin, coarse breationg on lungs auscultation,
respiratory rate 36 per min, rhythmic pulse, rate of 110
beats per min, abdomen is soft, liver and spleen under
edge of rib, blood pressure 108/77 mm Hg, SpO2
is 92%. Laboratory findings: WBC - lymphopenia
(20% 1680 abs.); human immunodeficiency virus
(HIV) — negative; Immunologic data: Ig M (0,94
g/L), Ig A (0,5 g/L), Ig G significantly decreased
(4,44 g/L),Ig E (8,5 KU/L); IgM CMV - Suspicion
0,265 g/l (N = 0,280 g/l), IoG CMV - Positive
1,609 g/1 (N = 0,290 g/1), EBV VCA IgM - Positive,
EBV EA Ig — Positive, EBV VCA IgG - Positive,
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Fig. 1. Imaging reveals areas with signs of leukomalacia characteristic for encephalitis.

EBV EBNA IgG - Positive; Cellular immunity —
CD3 1058 abs., CD4 — 520 abs., CD8 — 184,8 abs.,
CD16 - 268,8 abs., CD19 - 67,2 abs, Immune-
Regulatory Index (IRI) - 2,82. CSF examination
with proteins and lymphocytes increased, and
Immunological CSF examination with DNA EBV
Positive; hypoproteinemia (50 g/1); hypocalcaemia
(1,8 g/L); IL-6 — 48,7 pg/mL. Molecular genetic
analysis: 1. To determine the presence of primary
immunodeficiency was measured concentration of
and T-cell receptor excision circles and light kappa-
chain of immunoglobulin, i. e., TREC/KREC assay,
using qPCR with hydrolysis probes [30]. TREC
concentration was 496.38 copies per 100000 of cells
and KREC 6426.8 copies per 100000 of cells, TREC
concentration was out of age normal range (minimum
14000 TREC copies and minimum 1000 KREC
copies per 100000 of cells [30]). The analysis was
carried out at the Laboratory of Human Molecular
Genetics, Municipal Scientific and Practical Institute
Mother and Child, Chisinau, Republic of Moldova.
2. Was made the search for mutations associated with
hereditary epilepsies, epileptic encephalopathy and
others hereditary diseases with similar phenotypic
manifestations by determining of panel of genes, in
total 500 genes. Was revealed heterozygous mutation
of exon 5 of EIF2B2 gene (chr14575472635A>G, 1s
142977089),which lead to substitution of aminoacid in
position 222 of protein (p.Ile222Val, NM_014239.3).
Homozygous and compound heterozygous mutations
in EIF2B2 gene are suggestive for pathology related

to leukoencephalopathy with atrophic changes in
intracerebral white matter (OMIM: 603896). The
analysis was carried out in the laboratory “Genomed”,
Moscow, Russia.

Chest X-ray — medium basal pneumonia of
right lung. Nasopharyngean culturre revealed
Streptococcus viridans 10.USG of abdomen revealed
hepatomegaly.

Cerebral MRI: suggestive signs of encephalitis
(Fig. 1).

Electroencephalography 1 (EEG): Before the
examination the child developed a seizure with eyes
deviation and fixing, involuntary movements of upper

limbs (Fig. 2).
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Fig. 2. Was recorded slow delta activity with maximal ampli-
tude bilaterally in areas Tm-Tp-C-P. On this background
was recorded an epileptic like activity in the Tm-C-P pre-

dominantly in left as a rare complexes of sharp spike — slow
wave. In II phase the episodes of sleep epileptic like activity
were not recorded.
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Encephalogram 2: The child is in the second
stage of sleeping (Fig. 3).
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Flg 3. Sleep recordlng, frequent reglstered generahzed
discharges of paroxysmal activity, with slow epileptic like
waves, complexes of spike and polyspike — slow wave, sharp
spikes, non-stable duration, interrupted on the baseline
recording, i. e., hypsarrhythmia. Separately were registered
complexes of spike and polyspike — slow wave isolated with
primary generalization, predominantly on left hemisphere
and isolate complexes of spike wave T-P dex.

Encephalography 3: Sleep recording (Fig. 4).
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Fig. 4. EEG recording. Were recorded frequent discharges up
to 6 sec, of polymorph atypical spike — slow wave complexes,
diffuse distribution, moderate incidence.

ECG:Disorders of conductibility of right ventricle,
hyperfunction of left ventricle. Ophthalmoscopy:
Optic nerve disc with blurred temporal border, pale
rose, veins moderately dilated, retina with normal
aspects. Infectionist: EBV infection, generalized
type, EBV encephalitis, with daily polymorph
convulsive seizures.

Administered  treatment: anticonvulsants
(Phenobarbital, Depakine, Lamotrigine, Clonazepam,
Levetiracetam), corticosteroids, Antibiotic therapy,

Antiviral  drugs  (Aciclovir), human antiviral

immunoglobulin Imunoglobulind umand antivirald
(Cytotec), Mannitol, Acetazolamide. The condition
of the child has improved after administration of
human immunoglobulin.

Conclusions of clinical case. Epilepsy can be
caused by many factors, including mentioned in
literature viral infections that are responsible for
inflammatory and immune changes. These can
affect in particular children with immunodeficiency.
In the case discussed above, the child presented
Epstein-Barr viral encephalitis on the background
of primary immunodeficiency (PID), which caused
the development of epilepsy, with the involvement of
inflammatory-immune mechanisms and development
of a resistance to antiepileptic drugs. It is assumed
the considerable influence of the genetic factor on
the realization of pathological processes, i. e., epilepsy.
Decreasinginthefunctionof T lymphocytes,manifested
by decreasing of TREC number, presumable, may
lead to insufficient functioning of T suppressors. As
a result, there is no suppression of the proliferation of
B cells producing autological immunoglobulins and T
cells with autologic receptors. These changes can lead
to the emergence of inflammatory and autoimmune
processes and have an impact on the development
of reviewed pathology due to destruction of the
white matter of the brain. Heterozygous mutation in
EIF2B2 gene, which controls the processes of using
GTP and GDP and protein synthesis, can also have
an impact on development of leukodystrophy. Other
mutations in the above mentioned gene, which have
been described previously, can also lead to development
of leukoencephalopathy. Immune therapy is indicated
in such cases.

DISCUSSIONS

Studies in the last decade confirm the need
for comprehensive research of the pathogenetic
mechanisms of epilepsy, which are frequently
devastating, especially in children. These needs is
due to the occurrence of seizures that often do not
respond to administering of antiepileptic drugs, but
also have a long-term cognitive and socio-economic
consequences  following  intractable  epilepsy,
frequently beginning in childhood [3].

In order to control the pathogenetic processes that
take place in the brain it is important to understand
the processes that occur in damage. Preclinical
studies in the last decade on some models of acute
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seizures and chronic epilepsy have highlighted
that neuroinflammation in epileptogenic cerebral
foci is a key factor in the development of neural
hyperexcitation which is a cause of seizures [2].

It is known the fact that seizures develops in a
children with susceptibility caused to peculiarities
of brain development. The incidence of convulsive
status epilepticus (CSE), as well as prolonged or
repeated seizures lasting more than 30 minutes
increased in children less than 1 year of age and varies
depending of socio-economic and ethnic status of
the population [5], and increased incidence of CSE
in non-Caucasian populations suggests the presence
of genetic susceptibility. However, in many cases, it
may be suggested that a genetic susceptibility is not
recognized in children with CSE [5,6]. Were described
several genetic syndromes that are often associated
with the development of an epileptic encephalopathy.
Epileptic encephalopathy is a pathology in which
neurological deteriorationis fullyor partiallyattributed
to epileptic activity. Epileptic encephalopathy can be
caused by the increased frequency of seizures and/
or a paroxysmal interictal activity [6]. A prolonged
seizure can have acute as well as long-term effects
on developing brain. It is suggested that currently
there are no effective treatments to promote the
recovery and regeneration of neurons after seizures.
Moreover, currently available antiepileptic drugs do
not improve cognitive function, and often, as some
animal studies show, may have harmful effects [7].
Finding pharmaceutical products with targeted
pathogenetic actions would allow the improvement
of the quality of life of children with epilepsy, which
often suffering from cognitive impairment, attention
deficit hyperactivity disorder or behavioral problems,
being a lifelong susceptible to significant implications
for health and social skills [7, 8]. Understanding the
pathophysiological basis of cognitive deficits induced
by seizures should allow researchers to develop new
objectives for therapeutic interventions in prolonged
seizures and seizures refractory to antiepileptic
therapy [8]. Thus, modeling the immune response by
suppressing and normalizing the excessive production
of inflammatory mediators can prevent cellular
lesion induced by the CSE and increase resistance to
subsequent seizures, as well as improve restoring of
neuronal functions [3].

In the last 10 years, clinical and experimental
research supports the concept of involvement of

inflammatory mechanisms in etiopathogenesis of
epileptic seizures. It is known that neuroinflammation
is an important secondary pathologic process involved
in epilepsy, although the mode of involvement in
epileptogenesis and in chronic process of spontaneous
convulsive activity remains insufficiently explained.
Experimental research has shown the important role
of glial cells, which can be activated by various lesions
occurring in the brain, especially the mechanisms
of induced and recurrent convulsions [4]. Microglia
and astrocytes are pivotal cells involved in both
inducing and perpetuating inflammatory response in
seizures. Other cell contributors are neurons, cellular
components of the hematoencephalic barrier and
leukocytes [2].

Thus, the results of a study identify new paths for
the communication of glia to glia and glia to neurons
that may be relevant for the normal function of brain
and for neurodegenerative diseases. The authors
argue that neurons, which are much more in number
than glia, support excitability in the brain. However,
glia strongly influences neurons and their ability
to process information. Persistent changes in the
neural excitability are occurring in epilepsy and this
process is mediated by neuroglia [3, 9]. In addition,
some results support the hypothesis that astrocytes
can respond to external stimuli and communicate
with neighboring cells through rapid release of
glutamate [10]. Furthermore, some studies reveal
the crucial role of astrocytes and oligodendrocytes in
neurotransmission and signal transmission, suggesting
that specific processes of astrocytes could help prevent
pathology of myelin and successfully remodeling the
myelin sheath after demyelination [11]. Is plausible
the innovative concept that brain inflammation
can be a common substrate that contributes to the
development of refractory convulsions and resistance
to pharmaceutical therapy, and recurrent seizures
can be a major cause of long-term inflammation.
The neuropathological processes that occur in
the epileptogenic tissue can also contribute to the
perpetuation of inflammation [12].

The evidences accumulated show  that
neuroinflaimmation is a common consequence of
epileptic seizure activity, which also contributes to
epileptogenesis, as well as to seizures initiation and
maintenance. The authors evidenced the presence of
several inflammatory mediators in traumatic epilepsy
and the presence of properties of these mediators

76 Romanian Journal of Child and Adolescent Neurology and Psychiatry — September 2018 —vol. 24— nr. 3



CASE REPORTS

Modern aspects of neuroinflammatory immune mechanisms * Svetlana Hadjiu

to cause epilepsy and seizures, with action on glia
and neurons, directly and indirectly influencing
neural excitability, as protein-1, interleukin-1f and
transforming growth factor beta [13].

Persistence of abnormal neuroinflaimmation
in epilepsy can have a profound impact on neural
function, causing a chain of uncontrolled phenomena
and disturbance of brain functions. The concept of the
major role of the blood-brain barrierin maintaining the
integrity of the brain was not considered. Involvement
of the blood-brain barrier in initiation, progression and
maintenance of seizures has been demonstrated on
mouse models. Thus, it is considered that disruption
of the blood-brain barrier can be a main cause of
seizures. At the same time, peripheral leukocytes can
promote the development of epilepsy by mediating
damage of blood-brain barrier [3]. Likewise, seizures
have been shown to induce increased expression of
cell vascular adhesion molecules, and interaction of
endothelial leukocyte may be a potential target for
the prevention and treatment of epilepsy [14]. Finally,
inflammation increases the vulnerability of immature
hippocampus by neurons injury induced by seizures,
and worsens the long-term outcome of seizures [15].
Inflammatory response caused by prolonged seizures
initially causes activation of glia and disrupts the
blood-brain barrier. Immune system is rapidly
reactivated by a second CSE subsequently occurring,
which cause the infiltration of peripheral leukocytes
into the brain, the exaggerated activation of microglia,
increased susceptibility to seizures and increase the
lesion of neurons [2, 3, 13]. Thus, relapsing seizures
crises cause further lesion of the blood-brain barrier,
lead to progression of epileptogenesis and have an
impact on neuroprotection [3].

Several attempts have been made to establish the
potential causal role of hereditary features of immunity
and adaptation in the development of chronic epilepsy
with infantile onset. The role of activation of IL-1
was identified in the propagation of inflammatory
response resulting from seizures [3]. Likewise, the
role of IL-1beta (IL-1p) and glia was demonstrated
by revealing the activation of these factors associated
with the propagation of inflammatory response after
seizures. The data of a study on an immature animal
model shows that IL-1P signaling critically contributes
to febrile seizures induced by hyperexcitability which
is caused by fever, which is a potential objective for
their prevention [16]. It is known fact that febrile

seizures are closely related to the temporal lobe
epilepsy in adults. A recent study demonstrated that
phosphorylation GluN2B at site Tyr1472 is mediated
by the transient growth of IL-1B, which associated
with increased susceptibility to seizures in adults
after prolonged febrile seizures. In this case is taking
place involvement of NMDA receptor containing
GluN2B. Blocking of GIuN2B subunits can reverse
the increased susceptibility to seizures after prolonged
febrile seizures, allowing a wide therapeutic window
with a possibility to prevent epileptogenesis in
patients with acute inflammatory diseases [17]. Thus,
IL-1B has an important place in activating of glia and
in propagation of inflammatory response resulting
from seizures. Likewise, IL-1P increases the activity
of NMDA receptor by activating tyrosine kinases
and subsequent phosphorylation of subunit NR2A/B.
These effects may contribute to glutamate-mediated
neurodegeneration [18].

The inflammatory response to seizures is
associated with TNF-A, IL-1 B, IL-6 and IL-18
cytokines in the acute period (up to 72 hours) and
IL-18 during the subacute period (up to 10 days).
In addition, it is suggested that expression of genes
encoding classical inflammatory mediators are
significantly increased after prolonged seizures.
Other genes include chemokines, complement
components, metalloproteases and their inhibitors,
tissue plasminogen activator (tPA) and its inhibitor,
annexins, adhesion molecules, immune receptors such
as complex molecules of major histocompatibility
complex, i. e, MHC I, peptides derived from
cytosolic proteins, with a role in the degradation of
cytosolic proteins by proteasome, and Fc receptors,
i. e., protein found on the surface of certain cells
that bind to antibodies attached to cells infected by
pathogens, galectin, also called lectin type S because
of its dependence on disulfide bonds for stability and
binding carbohydrates; they participate in mediation
of cell-cell interactions, adhesion to the cellular
matrix and transmembrane signaling, and thermal
shock proteins. All these components are likely to
compromise the integrity of the blood brain barrier
and initiate the infiltration of leukocytes into the
central nervous system [3, 19].

Detection of proinflammatory — biomarkers
will help explain the pathogenetic mechanisms in
various types of epilepsy, which will benefit from
antiinflammatory therapies with a mechanism of
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action very different from the standard antiepileptic
drugs. Thus, new studies show evidences of clinical
efficacy of targeted antiinflammatory interventions in
epilepsy with diverse etiology [2].

Several studies investigate the involvement of
microglia in development of severe epilepsy and
epileptic encephalopathy. Microglia can increase
vulnerability in seizures, especially in infants and
young children. Specifically, microglia is very
dynamic and is closely associated with neurons and
astrocytes. Astrocytes reacts and transforms rapidly
according to environmental changes by releasing
molecules that perform control of neural function and
synaptic transmission. Activated microglia undergoes
rapid proliferation, facilitating effective immune
responses by releasing inflammatory cytokines and
chemokines [3]. Proinflammatory factors being
released, facilitates hyperexcitability and contributes
to epileptogenesis [20]. Microglia can exert effects
on neural excitability through several mechanisms.
On the one hand, effect can be achieved due to the
action of proinflammatory cytokines released by
activated microglia, and, on the other hand, through
an independent cytokine mechanism [3, 20].

Some authors who have studied temporal lobe
epilepsy providing the information concerning
the involvement of microglia in the mediation
of inflammation. It has been found that seizures
lead to an acute inflammatory response in the
brain, characterized mainly by the activation of
parenchymal cells of microglia. In this case there is
a significant increase in the expression of CX3CR1,
i. e, a transmembrane protein and chemokine
involved in the adhesion and migration of leukocytes.
Treatment with CX3CR1 antibodies resulted in a
reduction of activation of microglia, decreasing of
neurodegeneration and neuroblast production. Thus,
these results are confirming the role of signaling
path of fractalkine-CX3CR1 in the seizures induced
by activation of microglia and suggest that the
production of neuroblasts after seizures may occur at
least partially due to activation of microglia [21].

It is known that proinflammatory cytokines are
produced in excess during seizures, and, e. g., the
level of IL-1P is quickly regulated in microglia after
inducing of acute seizures, and IL-1B receptors are
present in high density in the hippocampus [4, 20].
IL-1B decreases the current of GABA inhibitors and

can lead to increased synaptic excitability, causing

seizures [22]. Reducing the biological active form of
IL-1P by interleukin conversion enzyme significantly
reduces the onset and duration of seizures, and
intracerebral injection of IL-1 receptor antagonist
(RA) produces an anticonvulsant effect. Likewise, the
microglia expresses the neurotransmitter receptors and
modulates the neural activity indirectly by influencing
the astrocytes. Pathological activation of microgla and
neurotransmission alteration are two early phenomena
accompanying most diseases of brain [23]. Recent
research suggests that seizures generated by the
immature brain can cause permanent injury of tissue,
making it more susceptible to subsequent seizures, and
activating of glial and inflammatory-specific mediators
can play an important role in predisposing of the brain
to excitability and subsequent neural injury [24].

Recently, several opinions have been expressed
about the mechanisms that could remedy the activation
of microglia to block processes of epileptogenesis,
especially at early ages. These include antagonists
AMPA receptor, i. e., partially blocking activation
of microglia, and antiinflammatory therapy after
CSE, using minocycline or dexamethasone [3, 25].
Short-term dexamethasone administration inhibits
inflammation caused by seizures, alleviates excessive
activation of microglia and cellular damage after
seizures, as well as increased susceptibility to
subsequent seizures [3].

Authors of a study on cortical tissue from
patients with refractory epilepsy have elucidated the
involvement of brain inflaimmation and cell death,
expressed by significant accumulation in the seizure
focus of IL-1P,1L-8,1L-12p70 and MIP-1beta,as well
as IL-6 and MCP-1, which were significantly more
elevated in patients with a family history of epilepsy.
Significant infiltration of the brain parenchyma with
leukocytes was found in children with a diagnosis
of epileptic encephalopathy including West and
Lennox-Gastaut syndromes. Proinflammatory T
lymphocytes were concentrated in the seizure focus,
and their number correlated positively with the
severity of seizures, while the number of regulatory T
cells (Tregs) correlates inversely with the severity of
disease. The findings of the study supports the concept
that hereditary and adaptive immune inflammatory
processes play a potential role in the pathogenesis
of epilepsy, and immunomodulation can cause a
new therapeutic strategy in reducing neurological

morbidity in children with epilepsy [26]. In order to
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confirm these findings, further researches are needed
to establish causality between the inflammatory
signaling cascades and the development of post-
lesional epilepsy, to assess the therapeutic potential
of pharmaceutical products targeting inflammatory
pathways to prevent or mitigate the development of
epilepsy [13]. At the same time, taking into account
known results, such as signaling of inflammatory
cytokines is a key process underlying the development
of epilepsy after an acquired brain injury, it is clear
that the mediation of inflammatory cytokines is a
feasible therapeutic target for improving the quality
of life of patients with epilepsy [27, 28].

Are described perspectives in the treatment
of epilepsy which includes anti-inflammatory
therapies. Has been recognized the efficiency of
Palmitoylethanolamide (PEA), an endogenous amide
of fatty acid linked to the Arachidonoyl ethanolamide
or Anandamide of the endocannabinoid system,
a natural nutrient that has long been appreciated
for its analgesic and anti-inflammatory properties,
which has no potential of dependency, and it makes
this substance an attractive candidate as antiepileptic
drug. Subchronic administering of PEA significantly

alleviates the intensity of seizures, promotes

neuroprotection and induces modulation of levels
of endocannabinoids and eicosanoids in plasma and
hippocampus in mice injected with kainic acid [29].

CONCLUSIONS

The results of recent studies and also our findings
support the concept that neuroinflammation which
appears in pediatric epilepsy can play a crucial
role in the common pathogenesis of epilepsy of
various etiology and its consequences. Targeted
immunomodulation can be a new therapeutic
strategy for reducing neurological morbidity and
preventing the development of epilepsy. Acute short-
term steroid therapy after status epilepticus may
be useful for blocking the epileptic process and for
treatment of long-term harmful effects of epilepsy.
Lack of treatments that can prevent the development
of epilepsy or improve the prognosis of the disease
is an urgent clinical need. Further research is needed
to establish correlation between inflammatory
signaling cascades and development of epilepsy,
but also for assessing the therapeutic potential of
proinflammatory pharmaceutical products and those
aimed at immune response having a role in blocking
of specific proepileptic inflammatory pathways.
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Din istoria expertizelor medico-legale. Despre un dosar penal pentru un dolar * Constantin Lupu

Din istoria expertizelor medico-legale. Despre un dosar penal
pentru un dolar

From the history of the medical-legal expertise. About a criminal case
for a dollar

Constantin Lupu !

REZUMAT

Sunt descrise aspecte din activitatea Comisiilor medico-legale pentru adulti si minori din perioada anilor 1966-1989.

In continuare este relatati situatia unui minor de 12 ani care a detinut o bancnota de un dolar USA. Seful de Post al Militiei locale a intocmit in 1982 un
dosar penal pentru detinere ilegald de valutd. Minorul este anchetat in comuna si la Militia Judetului, care solicitd “conform legii” efectuarea unei Exper-
tize Medico-Legale Psihiatrice. Organele Militiei au stiut ci in conformitate cu legislatia in vigoare minorul nu are rispundere penali, totusi au pornit
urmirirea si intocmirea dosarului penal. Plutonierul militian inarmat si mama biatului il insotesc pe minor in tren, cilitorind in compartimente separate
de vagon, retinute pentru transport de infractori.

In cadrul Comisiei se efectueazi Expertiza cazului. Relatim evolutia acestei situatii pani la incheierea urmiririi penale.

Cuvinte cheie: expertize medico-legale psihiatrice, minori, dosare penale, militie, detinere de valuti

SUMMARY

Are described aspects of the activity of the Medical-Legal Commissions for Adults and Minors from 1966-1989.

Next is the situation of a 12-year-old minor holding a US dollar bill. In 1982, the head of the local police made a criminal case, for illegal currency de-
tention. The minor is being investigated in the commune and to the county police, who are requesting "according to the law" to perform a Medico Legal
Psychiatric Expertise. Police officers knew that under the law in force, the juvenile is not held responsible, but they have started pursuing and drawing up
the criminal case.

'The armed militant platooner and the boy's mother accompany the minor to the train, traveling in separate compartments of the wagon, detained for the

transport of criminals.

'The Commission's case expertise is carried out. We report the evolution of this situation until the end of the criminal investigation.
Keywords: psycho-legal forensic expertise; minors; criminal cases; militia; currency holding

Conform legislatiei din perioada anilor 1965-1989,
Comisiile de Expertizi Medico-Legali (CEML)
functionau la sediile judetene arondate la Centrele
universitare proxime, avind doud organisme: CEML
pentru adulti si CEML pentru minori. Aceste comisii
functionau o datd pe siptimini cu recomandarea de
a avea sediul la Serviciul Medico-Legal Judetean [1].

La Timisoara sediul Serviciului Medico-Legal era
situat intr-un bloc de locuinte la parter si etaj I. Se lucra
greu, cu aglomeratie, medici specialisti putini, se elibe-
rau certificate medico-legale pentru agresati la solicita-
rea persoanelor afectate i la cererea instantelor juridice
sau a Inspectoratelor de Militie [2]. Am cerut ca exper-
tizele pentru minori s fie efectuate la sediul Centrului

de Neuro-Psihiatrie Infantild Timisoara, ceea ce a fost
aprobat la Bucuresti. Comisiile erau formate din: pre-
sedinte — medic specialist medicini legald, un procuror,
un medic specialist psihiatru sau expert psihiatru legist,
un asistent social i un psiholog [6].

La examinarea adultului sau minorului militia adu-
cea dosarul de urmarire penald, dar organele de anchetd
(militieni $i procurori) nu aveau acces la procedurile
CEML. Impreuni cu examinatul minor putea si par-
ticipe un membru al familiei care era chestionat pentru
aminunte sau relatiri despre expertizat [2].

In unele cazuri, specialistii psihiatri de adulti sau
minori recomandau internare in sectia de specialitate
pentru precizarea diagnosticului. Pentru toate aceste
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participdri siptimanale ale noastre nu am fost remune-
rati niciodatd. Dar, conform unor indicatii specialistii
legisti erau plititi cu state de platd complementare pen-
tru fiecare participare la expertize in orele de serviciu.
De cele mai multe ori expertizele ML au durat 8-10
ore [6].

Am asistat uneori la expertize speciale in care erau
examinati adulti cu acuzatii penale exceptionale: crime,
manifestdri politice “antistatale” etc, la care era inclus
si Prof. Dr. Eduard Pamfil. “Maestrul” avea experienta
cazurilor penale expertizate in Franta in echipa savan-
tului Henri Ey. Cele mai tragice expertize in Comisiile
de adulti erau ale femeilor (cel mai frecvent femei sin-
gure, sau cu multi copii, trdind in conditii paupere) care
erau arestate dupd avorturi provocate. Aceste cazuri
ajungeau la CML dupi anchete, interviuri i agresiuni
ale anchetatorilor care trebuiau si descopere pe fiptui-
torii avorturilor [2].

Erau frecvente expertizele cazurilor penale de adulti
sau minori cu faptuire in complicitate la actiuni penale,
dar cu tulburdri mintale precum intarziere mintald de
diferite grade care necesitau examindri psihiatrice su-
plimentare, chiar cu internare. Concluziile expertizelor
erau cerute de judecitori deci de complete de judecatd,
cu specificare clari: expertizatul are sau nu are discer-
nimantul faptelor comise.

In aceste situatii Prof. Dr. Eduard Pamfil a stabi-
lit 0 noud incadrare (care nu era prevazuti in legislatia
oficiali), introducand pentru prima dati in tara noastri
notiunea de raspundere partiald, numitd “discerndmant
diminuat” [7], constatare urmati de propunerea ca in-
stanta de judecatd “sa stabileascd incadririle corespun-
zatoare legislatiei, dupd analiza, dezbaterea si luarea in
considerare a datelor socio-familiale si a concluziilor
expertizei medico-legale care stipuleazi responsabilita-
te psihicd redusd a fdptuitorului sau fiptuitorilor”.

La o sedintd de expertizd la care am asistat, erau
adusi doi criminali (adult §i adolescentd) acuzati de
doui crime dovedite si recunoscute, el fiind proxenet i
criminal in complicitate cu minora, iar cei doi nu erau
bolnavi psihic. Concluziile dictate de Prof. Dr. E. Pam-
fil au fost de rispundere cu discernimantul pastrat in
legitura cu faptele comise.

Comisia incheiase sedinta, iar Profesorul ne-a spus
cd-i pare riu de cei doi expertizati. Noi, participantii la
expertizd am fost surprinsi de aceastd pirere. Dansul
ne-a rispuns cd “si acestia sunt oameni, dar cu proble-
me mintale ale etniei lor si astfel vor pierde 20-30 ani
din viatd in detentie”.

Era o viziune a umanistului, a unui om despre
oameni, cu incirciturd empaticd §i cu pdrere de riu
pentru marile deficiente mintale pe care le parcurg unii
oameni [5].

Revenind la descrierea evenimentelor triite de un
biiat de 12 ani din Deta relatim urmitoarele: mino-
rul a fost adus sub escortd, cu dosar penal realizat de
militienii din acea localitate, in care biiatul era acuzat
intr-un dosar gros cu 76 file, rezultat din ancheta care a
durat 6 luni, pentru detinere ilegald de valuti. Se cerea
incadrare in lege cu condamnarea corespunzitoare.
Anchetatorii solicitau instantei de judecatd incadrare
intr-o pedeapsi legald [1].

Instantele judecitoresti puteau si hotdrascd prin
decizie urmitoarele variante:

-minorul era declarat fara rispundere juridici si
rimane la domiciliu sub supravegherea parintilor;

-amendarea pirintilor pentru nesupravegherea
minorului;

-condamnare la incadrare intr-o institutie de recu-
perare, de ex. Spitalele NPI Lugoj, Targoviste sau
Timisul de Sus;

-condamnare la inchisoare pentru minori cu deten-
tie, spre ex. Institutul de recuperare din Targu Ocna sau
Targoviste.

Biiatul Gh. de 12 ani ne-a relalat urmitoarele:
intr-o zi, venind de la gcoald, elevul a fost intrebat din-
tr-o masind venitd din tara vecind (Serbia) daci stie
unde este casa familiei B. A rispuns ci stie i a fost
rugat si-i ghideze pani la casa respectivd. La destinatie
s-a despirtit de acesti strdini veniti din SUA in ciu-
tarea rudelor din Deta. Ca multumire pentru aceastd
insotire, a primit o ciocolatd i o bancnoti de un dolar
drept amintire. Spre seard adolescentul a mers la o cér-
ciumioara din vecini unde a aritat dolarul respectiv. A
doua zi a fost ridicat de la gcoald i condus la postul de
militie pentru anchetd, declaratie si intocmire de dosar
penal. La anchetd au fost chemati pirinti, vecini, pro-
fesori §i un preot.

Am participat la Expertizd in comisia acestui mi-
nor care era apreciat ca elev linistit cu rezultate bune
la invitaturd. Militianul care-1 insotea pe minor, a de-
clarat ci era adjunctul sefului de post din localitate si a
participat la interogatorii si la anchetele pentru dosarul
respectiv [5].

Pe procurorul delegat in CEML din ziua respectivi,
il cunosteam ca fiind un om cult, linistit, intelegitor
si bland. L-a chemat pe militian i i-a dat ordin si
puni pistolul jos si sd stea in pozitie de drepti. I-a spus
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plutonierului: “toti ati fost anormali!” §i a subliniat ci
toate cheltuielile pentru acest dosar de 1 dolar depi-
seau 2000 dolari. Am auzit cuvinte precum “nu v-a fost
rusine?”, “vd bateti joc de voi si de militia voastrd”, “am
sd vi reclam la Comandantul Militiei Judetene” etc.
Rispunsul a fost destul de comic: “Vi rog si mi ier-
tati tovarase Procuror”. In continuare procurorul a luat
dosarul, a rupt la intimplare 1-2 foi, §i a tras cu pixul

peste alte foi, predindu-1 militianului cu observatia:

According to the legislation from 1965-1989, the
Medico-Legal Expertise Commissions (MLEC)
functioned at the county headquarters at the nearby
universitary Centers, with two bodies: MLEC for
adults and MLEC for minors. These committees were
running once a week with the recommendation to have
their headquarters at the County Legal Service [1].

In Timisoara, the headquarters of the Medico
Legal Service was located in a block of flats on the
ground floor and 1st floor. It was difficult to work,
with crowd, few specialized doctors, medico-legal
certificates were issued for the aggressors at the request
of the affected persons and at the request of the legal
courts or the Inspectorates of police (Militia). [2] We
asked that the juvenile expertise be carried out at the
Infantile Neuro-Psychiatric Center Timisoara, which
was approved in Bucharest. The committees were
made up of: president - legal specialist, a prosecutor, a
psychiatrist or expert psychiatrist, a social worker and
a psychologist [6].

When examining the adult or minor, the Militia
brought the criminal prosecution file, but the
investigating bodies (militians and prosecutors) had
no access to MLEC procedures. Together with the
examined minor, a member of the family who was
questioned for details or reports about the expert
could participate [2].

In some cases, psychiatrists of adults or minors
recommended admission to the specialized
department for diagnosis. For all of these weekly
participations we have never been paid. But, according
to some indications (!?), the law specialists were
paid with complementary payment states for each
participation in expert service hours. Most of the time
ML experiments lasted 8-10 hours [6].

We have sometimes witnessed special examinations
in which adults were screened with exceptional

“Si vi fie rusine. Tara asta are multe probleme cu
voi pentru ci vi faceti de cap’, etc. Aceastd situatie
a fost unici in activitatea CEML pentru minori din
Timisoara.

Ca urmare a constatdrilor expertizei, dosarul re-
spectiv a fost cancelat ca nereal si inutil. De atunci nu
am mai auzit nimic despre acest caz “penal”, dar am
rimas cu o amintire de neuitat despre expertiza mino-

rului Gh. din Deta.

criminal charges: crimes, "anti-state" political events,
etc., including Prof. Dr. Eduard Pamfil. The "Master"
had experience of criminal cases in France in the
scientist team Henri Ey. The most tragic experiments
in the Women's Alder Women Commissions (most
often single women, or with many children, living
in pauper terms) who were arrested after abortions.
These cases reached MLEC after investigations,
interviews and aggressions of the investigators who
had to discover the abusers [2].

Experiences of criminal cases of adults or minors
with complicity in criminal actions were frequent,
but with mental disorders such as mental retardation
of different degrees requiring additional psychiatric
examinations, even with admission. The findings of
the expert's opinions were required by the judges, so
that they should have complete judgment, with a clear
specification: does the person in question have or does
not have the judgment of the facts committed?

In these situations Prof. Dr. Eduard Pamfil
established a new framework (which was not provided
for in the official legislation), introducing for the first
time in our country the notion of partial liability,
called "discerning diminished" [7], followed by the
proposal that the court " according to the legislation,
after the analysis, the debate and the consideration
of the socio-familial data and the conclusions of the
medical forensic expertise stipulating the reduced
psychological responsibility of the offender or
offenders ".

At an expert meeting we witnessed, two criminals
(adult and adolescent) were charged with two proven
and recognized crimes, being a pimp and a murderer
in complicity with the minor, and the two were
not mentally ill. Conclusions dictated by Prof. Dr.
E.Pamfil was held responsible for the discernment of
the facts committed.
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The commission had concluded the meeting, and
the Professor told us that he was sorry about the two
criminals! We, the participants in the expertise, were
surprised by this opinion. He told us that "these are
people but with mental problems of their ethnicity
and thus lose 20-30 years of life in detention".

It was a vision of the humanist, of a2 man about
people, with an empathetic charge and a sorry idea
of the great mental deficiencies that some people are
going through [5].

Returning to the description of the events
experienced by a 12-year-old boy in Deta, states the
following: the juvenile was brought under escort,
with a criminal case filed by the militiamen from
that locality, where the boy was accused in a large
dossier with 76 files, the result of the investigation it
took 6 months for illegal currency. It was demanding
law enforcement with proper condemnation. The
investigators requested the court to be placed in a
legal punishment [1].

The courts could decide by decision the following
options:

- the minors were declared without legal
responsibility and stay at home under the supervision
of their parents;

- fine to parents for the non-observance of the
minor;

- recruitment to a Recovery Institution, e.g. NPI
Lugoj, Targoviste or Timisul de Sus hospitals;

- prison sentences for detained minors, e.g.
Recovery Institute in Targu Ocna or Targoviste.

The 12-year-old Boy told us the following: one
day, coming from school, the student was asked about
a car coming from neighboring country (Serbia) if
he knows where the B family is. He was asked to
guide them to that house. At their destination, they
were separated from these strangers coming from the

United States in search of Deta relatives. As a gratitude
for this accompaniment, he received a chocolate and
one dollar bill to remember. Towards the evening,
the teenager went to a neighbor's carrion where he
showed the dollar. The next day he was taken from
school and led to the post of Militia for investigation,
declaration, and criminal case. Investigators have been
called parents, neighbors, teachers and a priest.

I participated in the Commission's expertise of this
minor who was appreciated as a quiet student with good
learning outcomes. The militiamen accompanying the
minor said that he was the deputy chief of the post in
the locality and participated in the interrogations and
investigations for the respective file [5].

The prosecutor delegated to MLEC on that
day, I knew him as a cult, quiet, understanding and
gentleman. He called the militiamen and ordered him
to put the gun down and stand in the right position!
He told the platoon: "You were all abnormal!" And he
pointed out that all § 1 dollar costs for this dollar file
were $ 2,000. Have I heard words such as "you were
not ashamed?", "You will be fighting for yourselves
and your Militia", "I will appeal to the Commander
of the County Milita" etc.

The answer was quite comic: "Please forgive
me comrade prosecutor." Then the prosecutor took
the case, broke 1-2 sheets, and pulled the pen on
the other sheets, handing it to the militiaman with
the observation: "Be ashamed. This country has a
lot of problems with you because you're doing your
head"etc. This situation was unique in the MLEC for
minors in Timisoara.

As a result of the findings of the expertise, the file
was canceled as unreal and unnecessary. Since then,
I have not heard anything about this "criminal" case,
but I have an unforgettable memory of the minor Gh.
expertise.
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Comorbiditate paralizie cerebrala - maladia Sprengel

Comorbidity cerebral palsy - Sprengel disease

Ligia Robanescu !, Cristina Bojan 2

REZUMAT

Prezentarea unui caz de paralizie cerebrali datoritd prematurititii, coexistent cu maladia Sprengel diagnosticat si tratat exclusiv ca hemiparez spastici
pand la virsta de 7anil2. Maladia Sprengel - elevatia congenitald a scapulei — este rard, rarissim bilaterald. Este descris aspectul anatomic al displaziei
scapulare, etiologia, patogenia, modul de evaluare i tratamentul de reabilitare pentru gradul I Cavendish, precum si tratamentul chirurgical pentru gradul

IT si I1I Cavendish.

Cuvinte cheie: paralizie cerebrald, elevatia congenitald a scapulei, tratament chirurgical, tratament de reabilitare

SUMMARY

Presentation of a case of cerebral palsy due to prematurity, coexisting with Sprengel's disease diagnosed and treated exclusively as spastic hemiparesis up
to 71/2 years of age. Maladia Sprengel - the congenital elevation of the scapula - is a rare disease, extremely rare doublesided.
The anatomical aspect of scapular dysplasia, actiology, pathogenesis, evaluation mode and rehabilitation treatment for Cavendish I grade, as well as surgical

treatment for Cavendish grade II and II are described.

Keywords: cerebral palsy, scapula congenital elevation, surgical treatment, rehabilitation treatment

Prezentim cazul unei fetite de 7 ani din provincie
trimisd cu diagnosticul de hemiparezi spasticd stingd,
tratatd cu citeva elemente nespecifice de kinetote-
rapie, care vizau in special curbura scoliotici dorsald
dextroconcavi.

Pacienta s-a nascut la 31 siptimani cu 1900
gr,SA 6/8, cu un gt scurt cu inclinare compensa-
torie a capului spre stinga, unghiurile inferioare ale
omoplatilor denivelate, stingul mult ascensionat.

Pirintilor li s-a comunicat faptul ci fetita s-a nis-
cut cu o parezd de plex brahial dat fiind faptul ci moti-
litatea membrului superior sting era mult diminuati.

Locuind in zona rurald, pacienta nu a beneficiat de
tratament de recuperare decit sporadic si inadecvat.

Aproximativ pe la varsta de 4 ani s-a diagnosticat
o hemipareza spasticd stanga prin aparitia hipertoniei
tricipitale la membrul inferior, pentru care s-au pre-
scris ghete ortopedice care evident nu au dus la ame-
liorarea posturii.

La varsta de 7 ani cand a fost examinati in ca-
binetul Fundatiei Suedeze DALA, fetita se deplasa

cu dificultate, cu piciorul sting fixat in varus echin.

Membrul superior sting prezenta o rotatie internd
exageratd, antebratul semiflectat, mana practic inuti-
lizabil.

Capul era inclinat spre stinga, unghiurile inferioa-
re ale omoplatilor denivelate, cel sting mult ascensio-
nat si decolat fati de torace, basculat aproape de linia
apofizelor spinoase.

Se evidentia si o scoliozi cervicald dextroconcavi.

Miscirile la nivelul umdrului erau modificate:
abductia activi a bratului sting ajungea la maximum
75°. Nici abductia pasivd nu era posibild mai mult.

Ciénd bratul era coborit se constata o deplasa-
re minima a scapulei stingi; miscarea de abductie a
bratului se face normal in articulatia scapulo-humera-
13, ceea ce lipsea in acest caz este miscarea de ridica-
re peste orizontali care este normald prin deplasarea
omoplatului in raport cu toracele.

La deplasarea scapulei la nivelul toracelui se pu-
teau percepe cracmente la palpare.

Tot la palpare se evidentiaza o tensiune a sterno-
cleidomastoidianului stdng, scurtat; de asemenea se
percepe o scurtare a capitului superior al trapezului.
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La palpare se decela o tija rigidd, de consistentd
osoasd pe marginea spinald a omoplatului in 1/3 su-
perioard, urcind in sus si induntru spre linia apofizelor
spinoase, mai ales spre C7.

Unghiul inferior al omoplatului era decolat fatd de
torace si mai apropiat de linia apofizelor spinoase.

Proeminenta acromiali era mai pronuntati fata de
partea sandtoasd.

Daci s-a cerut pacientei si-si redreseze capul, care
era mult inclinat spre stinga, ea a reusit, dar umarul
sting s-a ridicat apreciabil.

Inclinarea capului era deci compensatorie, desti-
natd si mascheze ridicarea omoplatului malformat
sau si evite jena, disconfortul apdrut in aceste cazuri.

Cu un dermatograf s-a putut desena conturul
omoplatului ascensionat si se putea observa denivela-
rea unghiurilor inferioare ale scapulelor (fig. 1).

Urmirind traseul apofizelor spinoase se remarci
coexistenta unei curburi scoliotice cervico-dorsald
dextroconcavi.

Radiografia a confirmat existenta basculei scapu-
lare si deformarea acesteia. Unghiul supero-intern al
scapulei era deplasat intre T2 — C5, formand un carlig
care se prindea in partea superioard a toracelui (gradul
II-I1I Cavendish). Aceasti deformare se traducea la
palpare printr-o tumoare convexa supraclaviculari.

Afectarea neurologici era evidenti, hipertonie pi-
ramidald hemicorp sting cu o ména nefunctionald,

\
A

\
}

Fig. 1. Modificari in Maladia Sprengel

picior fixat in varus echin cu genu recurvatum com-
pensator in timpul mersului.

ROT vii, Babinsky pozitiv, reflex parasutd absent
pe stanga.

Este vorba despre un caz de paralizie cerebrald
coexistentd cu maladia Sprengel care reprezinti ele-
varea congenitald a scapulei, caracterizati de rotatia
mediald a polului distal al scapulei (scapula alta). In
mod normal scapula se afld intre coasta 2-a si spatiul
7 intercostal.

Raportul baieti/fete privind maladia Sprengel este 3/1.

Sindromul in cauzi este caracterizat prin di-
verse grade de displazie scapulard, dimensiune mai
micd a scapulei in comparatie cu cealaltd, rotatia
unghiului distal medial si elevatie redusi a mem-
brului superior [3, 5, 6].

Unghiul cranial al scapulei este incurbat inainte de
apertura toracicd, uneori peste ea, afectind articulatia
umirului.

In formele usoare, mobilitatea centurii scapulare
nu este modificatd, dar in cele severe, abductia umi-
rului peste orizontali este restrictionat.

Aceastd limitare se datoreazi prezentei osului
omo-vertebral sau a unei structuri cartilaginoase intre
unghiul cranial al scapulei si o apofizd spinoasi verte-
brali la nivelul coloanei cervicale inferioare.

Modificarea scapulari ar putea fi asociati cu alte
malformatii congenitale, ca: fuziunea coastelor , age-
nezia corticald, coaste supranumerare, scoliozi conge-
nitald, sindrom Klippel-Feil, spina bifidi [6].

Elevarea congenitald a scapulei a fost descrisi in
1868 de catre Eulenberg.

In 1883 Willet si Walsham au publicat un studiu
anatomic post mortem bazat pe disectie.

In 1891 Sprengel si Kolliker descriu citeva cazuri,
iar in 1972 Cavendish a formulat sistemul de clasifi-
care [4,5].

In 1908 Putti propune o metoda de tratament
chirurgical, care considerd ci scapula trebuie trans-
plantatd la un nivel inferior. Modificiri ulterioare
s-au realizat de citre Green, Allan, Woodward intre
1957-1961 [2,7].

Etiologie embriologica: scapula este un apendice
cervical care se diferentiaza fatd de vertebrele cervica-
le a 5-a,a 6-a, la aproximativ 5 siptimani de gestatie.
Aceastd structurd coboari in mod normal in torace
pand la sfarsitul celei de a 3-a lund de viati intrau-
terind; orice impediment la cobordrea sa, duce la o
scapuli hipoplastici ridicatd. Iniltimea scapulei este
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caracterizatd printr-o intrerupere a migririi normale
si apare probabil intre siptimana 9-12 de gestatie.

De asemenea, apare si o stopare a dezvoltarii osu-
lui, cartilagiilor si muschilor care pot fi hipoplazici [2].

Etiologia genetica — rareori s-a constatat o formi
autosomal dominanti.

Scala de evaluare Cavendish (folositi si astizi) [1]:

Gradul I: formi foarte usoari - articulatiile umeri-
lor sunt la acelasi nivel;

Gradul II: formd usoard — articulatiile umerilor
sunt aproximativ la acelasi nivel, dar modificarea este
vizibild chiar cind pacientul este imbricat;

Gradul I1I: moderat; articulatia umarului este ele-
vatd 2-5 cm, modificarea este vizibild cu usurint;

Gradul IV: sever — urmirul mult mai elevat incat
unghiul superior al scapulei se afld lingi occipital.

Investigatii: CT sau RMN, radiografie [2,7]

Clasificarea dupa examenul radiologic:

Gradul I: unghiul superointern scapular este intre
T4-T2;

Gradul II: unghiul superointern scapular este in-
tre T2-T5;

Gradul III: unghiul superointern scapular este
mai sus de C5.

Diagnostic diferential :

- False supraridiciri prin hipoplazie a omoplatulu;

- Ridicare secundari unui torticolis muscular

netratat;

- Fracturi ale claviculei vindecati cu scurtare, ceea ce

produce supraridicarea secundari a omoplatului;

- Scoliozi cervico-toracali.

We present the case of a 7-year-old girl from the
countryside sent with the diagnosis of left spastic
hemiparesis, treated with some non-specific elements
of kinesiotherapy, which mainly focused on the dorsal
dextroconvex scoliosis curvature.

The patient was born at 31 weeks with a weight at
birth of 1,900 grams, SA 6/8, with a short neck with
a compensating head inclination to the left, the lower
angles of the shoulder blades were skidded, with the
left one greatly ascended.

Parents were told that the girl was born with a
brachial plexus paresis given that the left upper limb
motility was much diminished.

Living in the countryside, the child did not receive
recovery treatment except sporadically and inadequately.

Tratament:

- Pentru gradul I Cavendish reabilitarea priveste
extensia muschilor regiunii scapulare, muschii
romboizi, muschii profunzi abdominali si cei ai
spatelui.

- Tratamentul chirurgical este indicat numai
pentru gradul II si III Cavendish:

1. Metoda Schrock: rezectie largd a omoplatu-
lui care include fosa supraspinoasi, unghiul
inferior si marginea interni.

2. Metoda Ombredanne — Huc: se deschide
articulatia acromio-claviculard, se sectio-
neazi ligamentele acromio-claviculare si se
fixeazi clavicula la coracoida.

3. Metoda Woodward — este o procedurd mai
blandi: mutarea scapulei la un nivel inferior
prin mutarea originilor spinale ale muschilor
romboid si trapez caudal [2, 7]. Dacid este
prezent osul omo-vertebral, acesta trebuie
indepirtat.

Virsta optima pentru interventie este intre 5 ani
si adolescenti.

In cazul pacientei noastre interventia chirurgicald
a constat in mutarea originilor spinale ale muschilor
romboid si trapez (metoda Woodward).

Evolutia a fost foarte bunid si dupd aproximativ 1
luni pacienta a putut incepe tratamentul de reabilita-
re privind inclusiv afectiunea neurologici, in situatia
unei mobilititi mult mai bune a articulatiei scapulo-
humerale.

Approximately around the age of 4 years, a spastic
left hemiparesis was diagnosed by the occurrence of
tricipital hypertonia (spasticity) in the lower limb,
for which orthopaedic boots were prescribed which
obviously did not improve the posture.

At the age of 7, when the child was examined in
the Swedish DALA Foundation's surgery, the little
girl used to move with difficulty, with her left leg
fixed in equinovarus posture. The upper left limb
showed an exaggerated internal rotation, the forearm
was semi flexed, and the hand virtually unusable.
Her head was tilted to the left, the lower angles of
the shoulder blades were scuffed, with the left one far
ascended and drawn to the chest, tipped close to the
line of the spiny apophyses.
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A dextroconcave cervical scoliosis was also
highlighted.

The movements at shoulder level were altered: the
active abduction in the left arm reached a maximum
of 75 °, while the passive abduction was not possible
much farther, either.

When the arm was lowered, there was a minimal
movement of the left scapula; the abduction movement
of the arm is normal in the scapular-humeral joint;
what was absent in this case was the lifting movement
above the horizontal line which is normal when the
shoulder blade moves relative to the thorax.

When the scapula was moved to the chest level,
cracks could be felt at palpation.

Also at palpation, there was a tension to be felt of the
shortened left sternocleidomastoid muscle; a diminution
of the upper end of the trapeze could be noted, too.

At palpation, a rigid, bony bar was found on the
spinal edge of the shoulder blade in the upper third
part, climbing upward and inward towards the line of
spiny apophyses, especially towards C7.

The lower toe of the shoulder was taken off the
chest and closer to the spiny apophysis line.

The acromial angle was more pronounced
compared to the healthy side.

If the child was asked to straighten her head,
which was tilted to the left, she managed to do so, but
her left shoulder rose significantly.

The tilting of the head was therefore compensatory,
intended to mask the lifting of the malformed shoulder
blade or to avoid embarrassment, the discomfort that
occurred in these cases.

With an eyeliner, it was possible to draw the
contour of the raised shoulder blade, and the
unevenness of the lower angles of the scapulae could
be observed (fig. 1).

Following the path of spiny apophyses, the
coexistence of a dextroconcave cervicodorsal scoliotic
curvature is noted.

Radiography confirmed the scapular tilting and
its deformation. The superior angle of the scapula
was shifted between T2-C5, forming a hook which
caught at the upper chest (Cavendish grades II-III).
At palpation, this deformation translated into a
supraclavicular convex tumour.

Neurological damage was evident, left hemibody
pyramidal hypertonia with a non-functional hand,
foot fixed in talipes equinovarus with compensatory
Genu Recurvatum during walking.

Fig. 1. Changes in Sprengel disease

Brisk deep-tendon reflexes, Babinsky reflex
present, parachute reflex absent on the left side.

It is a case of cerebral palsy coexisting with
Sprengel's disease, which is the congenital elevation
of the scapula, characterized by the medial rotation of
the distal pole of the scapula (scapula alata). Normally,
the scapula is situated between the 2nd and the 7th
intercostal space.

The boys / girls ratio in Sprengel's disease is 3/1.

The syndrome in question is characterized
by varying degrees of scapular dysplasia, smaller
dimension of the involved scapula compared to the
other, rotation of the medial distal angle and reduced
elevation of the upper limb (3, 5, 6)

The cranial angle of the scapula is curled up before
the thoracic aperture, sometimes over it, affecting the
shoulder joint.

In milder forms, scapular belt mobility is not
altered, but in severe cases, shoulder abduction across
the horizontal line is restricted.

This limitation is due to the presence of the osmo-
vertebral bone or a cartilaginous structure between the
scapular cranial angle and a spinal vertebral apophysis
in the lower cervical spine.

Scapular modification may be associated with
other congenital malformations such as: coastal fusion,
cortical agenesis, supernumerary ribs, congenital

scoliosis, Klippel-Feil syndrome, spina bifida.

88 Romanian Journal of Child and Adolescent Neurology and Psychiatry — September 2018 —vol. 24— nr. 3



CASE REPORTS

Comorbidity cerebral palsy - Sprengel disease * Ligia Robinescu

The congenital elevation of the scapula was
described in 1868 by Eulenberg. In 1883 Willet and
Walsham published a post-mortem anatomical study
based on dissection. In 1891 Sprengel and Kolliker
described several cases, and in 1972 Cavendish
formulated the classification system (4,5)

In 1908 Putti proposed a surgical treatment
method, which considers that the scapula should be
transplanted to a lower level. Subsequent changes
were made by Green, Allan, Woodward between
1957 and 1961 (2.7).

Embryological aetiology: The scapula is a cervical
appendage that differentiates from the 5th, 6th cervical
vertebrae at about 5 weeks of gestation. This structure
normally descends into the thorax until the end of
the third month of intrauterine life; any impediment
to its descent leads to an elevated hypoplastic scapula.
The high position of the scapula is characterized by
an interruption of normal migration and probably
occurs between weeks 9-12 of gestation.

There is also a cessation of bone, cartilage and
muscle development that may be hypoplasic (2)

Genetic aetiology - rarely has there been noted a
dominant autosomal form.

Cavendish rating scale (used these days, too) (1):

Grade I: very mild form - Shoulder joints are at
the same level.

Grade II: mild - Shoulder joints are at about the
same level, but the modification is visible even when
the patient is dressed.

Grade III: moderate; the shoulder joint is elevated
with 2-5 cm, the deformity is easily visible.

Grade IV: severe - the affected shoulder is much
more elevated so that the upper angle of the scapula is
situated near the occipital bone.

Investigations: CT or MRI, radiography (2,7)

Classification after radiological examination:

Grade I: The scapular superior angle is between
T4-T2.

Grade II: The scapular superior angle is between
T2-T5.

Grade III: The scapular superior angle is above C5.

Differential diagnosis:

- False increased elevations by hypoplasia of the
shoulder blade.

- Secondary increased elevations of an untreated
muscular torticollis.

- Fractures of the clavicle healed with shortening,
which produces secondary over elevation of the
shoulder blade.

- Cervical and thoracic scoliosis.

Treatment:

- For Cavendish I, rehabilitation concerns the
extension of scapular region muscles, rhomboid
muscles, deep abdominal muscles and back
muscles.

- Surgical treatment is only indicated for
Cavendish grades II and III:

1. Schrock Method: involves extensive resecti-
on of the shoulder blade that includes the
suprasinous fossa, the inferior angle and the
inner border.

2. Ombredanne - Huc Method: the acromio-
clavicular joint is opened, the acromioclavi-
cular ligaments are sectioned and the clavi-
cle is fastened to the coracoid.

3. The Woodward Method - is a gentler pro-
cedure: moving the scapula to a lower level
by moving the spinal origin of the rhomboid
and caudal trapezoid muscles (2, 7). If the
omo-vertebral bone is present, it must be
removed.

The optimal age for intervention is between 5
years and adolescence.

In our patient, the surgery involved moving the
spinal origins of the rhomboid and trapezoid muscles
(Woodward method).

The evolution was very good, and, after about one
month, the child could start rehabilitation treatment
including treatment of the neurological impairment
following the condition of a better mobility of the
scapular-humeral joint.
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INVITATIE PENTRU PARTICIPAREA LA EXPOZITIA ARTISTICA
DE LA CONGRESUL XX AL SNPCAR

INVITATION FOR PARTICIPATION AT THE 20™ CONGRESS OF
THE RSCANP ART EXHIBITION

Pentru a face cunoscutd creativitatea si talentele
copiilor si adolescentilor cu unele probleme de viati,
Comitetul Director SNPCAR propune organizarea
in perioada Congresului aniversar XX al SNPCAR
din anul 2019 a unei expozitii care si ofere bucuria
culorilor si a viziunilor artistice ale copiilor si adoles-
centilor cu probleme medicale, cu care ne-am intilnit
in decursul practicii noastre.

Dorim si facem cunoscute exponate din creatia
patoplasticd, a progresului prin arti in dezvoltarea in-
demandrilor, a comunicirii, a specificititii artistice in
unele boli si mai ales a necesitatii terapiei prin artd.

Ne propunem si organizim trei sectoare ale ex-
pozitiel:

— Arte vizuale ale copiilor cu diagnostice NPCA,

péani la 12-14 ani;

— Exponate cu arte vizuale ale adolescentilor cu
handicap, diferite disabilititi neuropsihice sau
cu malformatii, pentru vérstele 15-24 ani;

— Sectiune cu lucriri realizate de colegii nostri me-
dici, psihologi, recuperatori, logopezi, asistenti,
surori si infirmiere, cadre didactice si salariati
din reteaua NPCA, din scoli speciale, din insti-
tutii de ocrotire a minorilor.

Initiatorul acestei actiuni, Dr. Constantin Lupu, vd
roagd si aplicati lucririle pe un Pasepartout, care sa fie
insotit de numele autorului, ex. Andrei D., Luminita
M. etc, vérsta si diagnosticul. Bineinteles vom putea
expune si lucriri ale elevilor de la Scolile de artd, dacid
reprezintd o creatie a pacientilor nostri. Este posibil
sd ne prezentati creatii cu denumirea simptomelor ar-
tistilor, iar spectatorii si ofere un diagnostic (exponat
ghicitoare). Dimensiunile preferate: A4 si AS.

Invitim pe toti colegii care vor participa cu ex-
ponate si contribuie cu picturi in ulei, acuarele, acril,
tempera, guasa, pastel, graficd, picturi digitale, carioci,

colaje sau cirbune. Nu vom putea expune desene cu

creioane colorate, nici coloriri pe tipare preexistente.

Pentru selectia lucririlor vom apela la trei colegi
dedicati artelor patoplastice, care vor juriza exponatele
aduse de dumneavoastri la sosirea la Congres, cu o
zi, doud inainte de deschiderea festivi. SNPCAR va
oferi lucririlor care ar avea nevoie, citeva panouri de
polistiren daci vor fi solicitate din timp, telefonic sau
e-mail. La deschidere si in continuarea Congresului,
SNPCAR va invita ziaristi, artisti plastici, reprezen-
tanti mass-media care vor prezenta si populariza ex-
pozitia si pe creatori.

Nu vom oferi premii, deoarece considerim ci
toti participantii sunt castigitori. SNPCAR va oferi
diplome de participare tuturor artistilor din expozitie.
Lucririle vor fi redate participantilor, sau vor putea fi
donate arhivei artistice a SNPCAR.

Asteptim propuneri de la Dumneavoastrd pentru
aceastd expozitie, stiind cd informatii suplimentare se
obtin la e-mail: office@snpcar.ro

Presedinte SNPCAR
Conf. Univ. Dr. Laura Nussbaum
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Invitation for participation at the 20® Congress of the RSCANP Art Exhibition

USEFUL INFORMATION

In order to make known the talent creativity of
children and adolescents with some life problems,
RSCANP Steering Committee will organize during
the 20th anniversary congress of the RSCANP in
2019, an exhibition designed to provide the joy of
colors and the artistic visions of children and teenagers
with medical problems that we have met during our
practice.

We want to make known exhibits of patoplastic
creation, progress through art in the development
of skills, communication, artistic specificity in some
diseases and especially the need of art therapy.

We plan to organize three sectors of the exhibition:

— Visual arts of children with canp diagnostics, up
to 12-14 years old.

— Exhibits with visual arts of adolescents with
disabilities, various neuropsychiatric disabilities
or malformations, ages 15-24 years old.

— Section with papers made by our colleagues
physicians, psychologists, recuperators, speech
therapists, nurses, teachers and employees from
the CANP network, special schools and child
protection institutions.

The initiator of this action, Dr C.Lupu, asks you to
apply the works on a Pasepartout, accompanied by the
author's name, eg. Andrei D., Luminita M. etc, age
and diagnosis. Of course, we can also exhibit works
of the Art School students if they represent creations
of our patients. It You can present us names of the
artists' symptoms, and the spectators can provide a
diagnosis (exhibit riddle). Preferred sizes: A4 and A5

We invite all colleagues who will participate
in exhibits to contribute with paintings in oil,
watercolors, acrylic, tempera, gossy, pastel, graphics,
digital paintings, caricatures, collages or charcoal.
We will not be able to expose drawings with colored
pencils or colorings on pre-existing patterns.

For the selection of papers, we will appeal to
three dedicated colleagues to the pathophysical arts
who will judge your exhibits on your arrival at the
Congress with one or two days, before the festive
opening. RSCANP will provide the works that will
need, some polystyrene panels if requested in advance,
by phone or email. At the opening and following the
Congress, RSCANP will invite journalists, artists,
media representatives to present and popularize the
exhibition and the creators.

We will not offer prizes because we believe that
all participants are winners. RSCANP will provide
participation diplomas to all artists in the exhibition.
The works will be given to the participants, or they
can be donated to the RSCANP artistic archive.

We are waiting for you for this exhibition, knowing
that further information can be obtained by email:
office@snpcar.ro

President of RSCANP
Prof. As. PhD. Laura Nussbaum
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INSTRUCTIONS FORAUTHORS

1. SCOP:

Revista de Neurologie si Psihiatrie a Copilului
si Adolescentului din Romania este o revisti care se
bazeazi pe o politici de recenzie, prin intermediul ci-
reia se evalueaza articolele din domeniul preventiei,
diagnosticului, tratamentului, managementului tul-
buririlor neurologice si psihiatrice ale copiilor si
adolescentilor, precum si psihoterapiei, terapiei de fa-
milie, geneticii moleculare corelate, a fiziopatologiei si
epidemiologiei.

Revista se focalizeazd asupra nevoilor comunitatii
actuale stiintifice si de cercetare si se angajeazi s pu-
blice articole originale, studii, revizuiri, rapoarte de
caz de inalta valoare si impact stiintific, care contribu-
ie relevant in domeniu. Revista incurajeazi cercetirile
care utilizeazd metode de investigatie moderne.

Revista publicd urmaitoarele tipuri de articole:

* articole Originale / Lucriri (Pagina Titlu,
Rezumat, Cuvinte cheie, Introducere/Fun-
dal, Materiale si Metode, Rezultate, Discutii,
Concluzii, Recunoastere (Surse de finantare)/
Confirmare, Referinte, Figuri si Tabele) —
cercetdri originale, studii cu valoare stiintificd
crescuti;

* review-uri, Meta-Analize (Pagina Titlu,
Rezumat, Cuvinte cheie, Introducere/Fun-
dal, Discutii, Sumar, Recunostere (Surse
finantare) /Confirmare, Referinte, Figuri si
Tabele) — sinteza cerecetirii intr-un domeniu
dat, sinteza evidentei a diferitelor studii existen-
te sau a rezultatelor unor studii existente.

* prezentiri/Rapoarte de caz (Pagina titlu,
Rezumat, Cuvinte cheie, Introducere/Fun-
dal, Prezentarea cazului, Discutii, Concluzii,
Recunoastere (Surse finantare)/Confirmare,
Referinte, Figuri si Tabele) — studii mai scurte
limitate la cazuri de pacienti;

* anunturi de Conferinte, Scrisoare catre Edi-
tor, Recenzii Cirti — sectiuni care apar in revis-
ti din cind in cind.

2. GHID PENTRUAUTORI:

Autorii sunt rugati s citeascd cu atentie urma-
toarele instructiuni si si le respecte cand isi pregitesc
manuscrisul!

2.1. Reguli si cerinte generale

*  Manuscrisele trebuie scrise in Romana si En-
glezi. In Englezi un translator autorizat va
edita profesional manuscrisul pentru a asigura
o calitate inaltd a limbajului.

* Toate manuscrisele submise vor fi supuse
unui proces de recenzie - originalitatea si
calitatea fiind determinate de cel putin 2-3
recenzori independenti si se intentioneazd
ca decizia asupra publicarii sa fie efectuatd
in timp util dupd primirea unui manuscris
submis.

*  Manuscrisele trebuie trimise in doud exem-
plare la Clinica de Neurologie si Psihiatrie
pentru Copii si Adolescenti, Str. Corbu-
lui, nr. 7, cod 300239, Timisoara, Romania,
mentionand pe plic “Pentru Revista de Ne-
urologie si Psihiatrie a Copilului si Adoles-
centului din Roménia” si in format electronic
(CD, DVD) sau pe e-mail: office@snpcar.ro,
nussbaumlaura@yahoo.com, axiniacorches@
yahoo.com.

2.2. Cerinte pentru formatul electronic al ma-

nuscrisului

Manuscrisul trebuie scris cu spatiu unic, folosin-
du-se modelul Revistei de Neurologie si Psihiatrie a
Copilului si Adolescentului din Romania.

Formatul preferat este MS Word (97-2003, 2007),
(DOC,DOCX)

Times New Roman character de 12 pct, paragraf
0.5 cm pentru text si Adobe Photoshop, PDF, Mi-
crosoft Word, PowerPoint (PPT) sau Corel pentru
figuri/diagrame si MS Excel pentru tabele. Imaginile
trebuie sa aibd o rezolutie de cel putin 600 dpi. Figu-
rile care contin doar date imagistice si imaginile sunt
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cel mai bine submise in format bitmap precum TIFE,
JPEG sau PNG si rezolutia finald trebuie sd fie mi-
nim 600 dpi.

Textul trebuie si fie intr-un format pe o singurd
coloani si aspectul textului trebuie sd fie cat mai sim-
plu, concis posibil.

Paginile trebuie numerotate consecutiv si organi-
zate in urmitoarele sectiuni:

Titlu, Rezumat si Cuvinte cheie, Text principal,
Recunoastere surse finantare, Referinte, Tabele si
Figuri.

a. Pagina de titlu

Pagina de Titlu trebuie si includi: (1) titlul artico-
lului, scurt si descriptiv, scris clar atit in Englezd cat
si in Roméni si trebuie sd contind tema articolului;
(2) Numele si prenumele fiecirui autor; (3) Titlul si
gradul academic al fiecirui autor; (4) Numele depar-
tamentului si a institutiilor unde sunt afiliati autorii;
(5) Adresa Institutiei, numir de telefon / fax, e-mail-
ul autorilor;

b. Rezumat si Cuvinte cheie

Rezumatul trebuie si fie prezentat pe o pagini se-
paratd, atit in Romana ct si in Englezi, si si nu fie
mai lung de 250 cuvinte.

Rezumatul trebuie structurat in sectiuni sepa-
rate: Introducere — contextul si fundalul studiului;
Metode — cum a fost realizat studiul si testele sta-
tistice utilizate; Rezultate — descoperirile principale
obtinute; Concluzii — scurt sumar si implicatii.

In abstract nu trebuie citate referinte. Abstractul
trebuie si fie foarte clar si concis pentru ci trebuie
sd aibd sens de sine stititor, adesea fiind prezentat
separat.

Imediat dupa rezumat trebuie oferite cuvintele
cheie — maxim 6.

c. Text Principal

Manuscrisul trebuie scris foarte clar si concis.

Textul trebuie structurat in urmitoarele sectiuni
separate: Introducere, Materiale si metode, Rezul-
tate, Discutii si Concluzii

d. Recunoastere (Surse de finantare) / Confir-
mare

Prin intermediul rubricii Recunoastere/Confir-

mare includeti informatii despre granturile primite,

sursele de finantare pentru pregitirea manuscrisului,

precedand referintele, intr-o sectiune separatd, pe o
pagind separatd.

Vi rugim, confirmati de asemenea, pe cei care au con-
tribuit la articol prin contributii substantiale la conceperea,
proiectarea, achizitionarea, analiza de date, sau orice alta
persoand care a fost implicatd, pentru pregitirea manus-
crisului, dar care nu intruneste criteriile de autor.

e. Referinte

Referintele trebuie si fie indicate prin numere
consecutive, intre paranteze drepte si trebuie si fie ci-
tate in ordinea consecutivi aparitiei lor in text.

Asigurati-vi ci fiecare referinti citatd in text este
prezenti in lista de referinti (si invers).

Enumerati numele tuturor autorilor. Referintele
vor cuprinde: numele si initialele prenumelor autori-
lor, titlul, sursa (titlul revistei ar trebui si fie abreviat
in conformitate cu “Index Medicus”), anul, numerele
de volum si de paging; articolul trebuie si contini lu-
criri publicate recent.

Referintele cirtilor vor contine: numele si initialele
prenumelor autorilor, titlul crtii, editura, orasul in care
a fost publicat, anul si pagina sau paginile referintei.

Referintele trebuie si fie introduse urméndu-se
modelul (Vancouver):

Exemple de modele de referinte pentru Revista
Romini de Neurologie si Psihiatrie a Copilului si
Adolescentului din Romania:

Articol din revistd

Nussbaum L, Gradinaru R, Andreescu N, Du-
mitrascu V, Tudor A, Suciu L, Stefinescu R,
Puiu M - Rispunsul la Medicamentele Antipsi-
hotice Atipice Corelat cu Genotipul CYP2Dé:
Implicatii Clinice si Perspective. Farmacia,

2014, 62 (6):1191-1201

Articol din reviste cu DOI
Slitka MK, Whitton JL. Implicatii clinice ale

dereglirii productiei citokinelor. Dig J Mol
Med. 2000; doi: 10.1007/s801090000086

Articol din supliment de revisti

Nussbaum L, Nussbaum LM. Studiu prospec-
tiv pe 10 ani asupra psihozelor cu debut in copi-
larie si adolescentd. Early Intervention in Psychi-

atry, 2014, 8 Suppl 1 : 71.
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Capitol de Carte sau Articol din Carte

Nussbaum L. Tulburiri Psihotice la Copil si
Adolescent. In: Tratat de Psihiatrie Develop-
mentald a Copilului si Adolescentului, Artpress,

Timisoara, 2008, p. 334 - 375.

Carte

Nussbaum L., Nussbaum LM. Managemen-
tul Psihozelor la Copil si Adolescent. Artpress,
Timisoara, 2012.

f. Tabele si Figuri

Tabelele si figurile trebuie si fie afisate, pe pagini
separate, una per foaie, la starsitul manuscrisului.

Figurile trebuie si fie numerotate si mentionate
in text, in ordinea in care apar, folosind cifre arabe,
iar pentru tabele trebuie folosite numerele romane.
Titlurile descriptive si legendele ilustratiilor trebu-
ie si permitd o intelegere deplind a semnificatiei lor.
Marcati pozitia corespunzitoare unei figuri / tabel in
text.

3. ACORDUL PUBLICARII SIDREPTU-
RILE DE AUTOR
Depunerea unui articol presupune ci lucrarea de-
scrisd nu a fost publicatd anterior, exceptind abstrac-
tul, cd nu este luatd in considerare pentru publicare in

1. AIMS AND SCOPE

The Romanian Journal of Child and Adolescent
Neurology and Psychiatry is a peer-reviewed journal
that considers articles on all aspects of the prevention,
diagnosis, treatment, management of neurologic and
psychiatric disorders in children and adolescents, as
well as psychotherapy, family therapy, related molecular
genetics, pathophysiology and epidemiology.

The journal is focused on the needs of the actual
scientific and research community and is committed
to publishing original articles, studies, reviews,
case reports of high scientific value and impact,
with relevant contribution in the domain. The
journal encourages researches that utilize modern
investigation methods.

The journal publishes the following types of

articles:

altd parte si cd publicarea a fost aprobati de citre toti
autoril.

Autorii trebuie si prezinte numai datele care au
fost obtinute prin experimentele umane sau animale
efectuate intr-un mod corespunzitor din punct de ve-
dere etic, urménd indicatiile existente.

Politica noastrd se bazeazi pe legislatia romani
privind protectia datelor si drepturile pacientului si
traditiile eticii medicale: obtinerea consimtimantului
informat, cu respectarea confidentialitatii.

Politica Accesului Deschis

Revista Roméni de Neurologie si Psihiatrie
a Copilului si Adolescentului din Roménia oferd
acces liber imediat la continutul siu pe principiul ci
oferindu-se cercetarea in mod liber, la dispozitia pu-
blicului, se sustine un inter-schimb global mai amplu
de cunostiinte.

4. VARUGAM SA COMPLETATI
INMODELUL FORMAT WORD
AL REVISTEI DE NEUROLOGIE
SI PSTHIATRIE A COPILULUI SI
ADOLESCENTULUI DIN ROMANIA!

* Original Articles / Papers (Title Page, Ab-
stract, Keywords, Introduction/ Background,
Materials and Methods, Results, Discussion,
Conclusions, Acknowledgements, Refer-
ences, Figures and Tables) — original research,
studies of high scientific value;

* Reviews, Meta-Analyses (Title Page, Ab-
stract, Keywords, Introduction/ Background,
Discussion, Summary, Acknowledgements,
References, Figures and Tables) — research syn-
theses in a given area, evidence synthesis of dif-
ferent existing studies or of already existing study
results;

* CaseReports(Title Page, Abstract, Keywords,
Introduction/ Background, Case Presenta-
tion, Discussion, Conclusions, Acknowl-
edgements, References, Figures and Tables) -
shorter, report-limited studies of patient cases;
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* Conference Announcements, Letters to the
Editor, Book Reviews — sections that appear in
the journal from time to time.

2. GUIDELINES FORAUTHORS

The authors are requested to read the following
instructions carefully and to respect them when
preparing their manuscript!

2.1. General Requirements and Rules

*  Manuscripts should be written in Romanian
and English. An English authorized transla-
tor will edit the manuscript professionally to
make sure the language is of high quality

*  All manuscripts submitted are subject to peer-
review — originality and quality being deter-
mined by at least 2-3 independent reviewers
and it is intended that decisions on publica-
tion will be made in a timely manner after the
receipt of a submitted manuscript

¢ The manuscripts must be sent in two copies to
the Clinic of Child and Adolescent Neurol-
ogy and Psychiatry, 7 Corbului Street, 300239,
Timisoara, Romania, mentioning on the en-
velope “For the Romanian Journal of Child
and Adolescent Neurology and Psychiatry”
and in electronic format (CD, DVD) or by
e-mail: office@snpcar.ro and axiniacorches@
yahoo.com

2.2. Electronic and Format Requirements of the
Manuscript

The manuscript should be typed, single-spaced,
using the template of Romanian Journal of Child
and Adolescent Neurology and Psychiatry.

The preferred format software is MS Word (97-
2003,2007), (DOC, DOCX)

— Times New Roman 12 pts, paragraph indent
0.5 cm for the text and Adobe Photoshop, PDE,
Microsoft Word, PowerPoint (PPT) or Corel for
the figures /diagrams and MS Excel for the charts.
Images should have a resolution of at least 600 dpi.
Figures that contain only photographic data and the
images are best submitted in a bitmap format such
as TIFE, JPEG or PNG and their final resolution
should be a minimum of 600 dpi.

The text should be in single-column format and the
layout of the text should be kept as simple as possible.

The pages should be numbered consecutively and
organized into the following sections: Title, Abstract
and Keywords, Main text, Acknowledgments,
References, Tables and Figures.

a. Title Page

The title page should include: (1) the title of the
article, short and descriptive, written clearly both in
English and Romanian and should contain the topic of
the article; (2) First name and last name of each author;
(3) Position title and academic degree of each author;

(4) Names of departments and institutions where
the authors are affiliated; (5) Institutional postal
address, phone / fax numbers, e-mail of the authors;

b. Abstract and Keywords

The abstract should be presented on a separate
sheet of paper, both in Romanian and English and
should not be longer than 250 words.

The abstract must be structured into separate
sections: Introduction — the context and background of
the study; Methods — how the study was performed and
statistical test used; Results — the main findings obtained,
Conclusions — brief summary and implications.

No references should be cited in the abstract. The
abstract must be very clear and concise because it
must be able to stand-alone, often being presented
separately.

Immediately after the abstract, keywords — max. 6

should be provided.

c. Main Text

The manuscript should be written clearly and
concisely.

The text should be structured into the following
separate sections: Introduction, Materials and
Methods, Results, Discussion and Conclusions

d. Acknowledgments

Place acknowledgments, including information
on grants received, on the sources of funding for the
manuscript preparation before the references, in a
separate section, on a separate page.

Please, also acknowledge anyone who contributed
towards the article by making substantial contributions
to conception, design, acquisition, analysis of data,
or anyone who was involved for the manuscript
preparation, but who does not meet the criteria for
authorship.
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e. References

References should be indicated by consecutive
numbers in square brackets and should be cited in
consecutive order of their appearance in the text.

Please ensure that every reference cited in the text
is also present in the reference list (and vice versa).

List the names of all the authors. The References
will contain: the surname and the initials of the name
of the authors, the title, source (Journal names should
be abbreviated according to “Index Medicus”), year,
volume and page numbers; the paper should contain
recently published papers. The References of books
will contain: the surname and initials of the name
of the authors, the title of the book, the publishing
house, the city where it was published, the year and
the page or the pages of the reference

The references should be typed in the following

(Vancouver) style:

Examples of the Romanian Journal of Child and
Adolescent Neurology and Psychiatry reference style:

Article within a journal

Nussbaum L, Gradinaru R, Andreescu N,
Dumitrascu V, Tudor A, Suciu L, Stefanescu
R, Puiu M - The Response to Atypical
Antipsychotic Drugs in Correlation with the
CYP2D6 Genotype:

Clinical ~ Implications and  Perspectives.

Farmacia, 2014, 62 (6):1191-1201

Article within a journal by DOI

Slitka MK, Whitton JL. Clinical Implications
of Dysregulated Cytokine Production. Dig ]
Mol Med. 2000; doi: 10.1007/s801090000086

Article within a journal supplement
Nussbaum L, Nussbaum LM. A 10
Year Prospective Study on Childhood
Onset Psychoses. Early Intervention in
Psychiatry, 2014, 8 Suppl 1 : 71.

Book Chapter or an article within a book

Nussbaum L. Child and Adolescent Psychotic
Disorders. In: Treatise Of Developmental Child
and Adolescent Psychiatry, Artpress, Timisoara,

2008, p. 334 - 375.

Complete book authored

Nussbaum L.,Nussbaum LM.The Management
of Child and Adolescent Psychoses. Artpress,
Timisoara, 2012.

f. Tables and Figures

Tables and Figures must be typed, on separate
pages, one per sheet, at the end of the manuscript.

The Figures must be numbered and mentioned in
the text,in the order they appear,using Arabic numbers
and Roman numbers must be used for the Tables. The
descriptive titles and legends of the illustrations must
allow a full understanding of their significance. Mark
the appropriate position of a figure/ table in the text.

3. PUBLICATION AGREEMENT AND
COPYRIGHT NOTICE

Submission of an article implies that the work
described has not been published previously, except
in the form of an abstract, that it is not under
consideration for publication elsewhere and that its
publication is approved by all authors. The authors
should submit only data that have arisen from human
or animal experimentation carried out in an ethically
proper way by following the existing guidelines.

Our policy is based on Romanian Data Protection
Law, patient’s rights law and the traditions of medical
ethics: obtaining the informed consent, respecting
confidentiality.

Open Access Policy

Romanian Journal of Child and Adolescent
Neurology and Psychiatry provides immediate open
access to its content on the principle that making
research freely available to the public, supports a
greater global exchange of knowledge.

4. PLEASE COMPLETETHE
ROMANIAN JOURNAL OF CHILD
AND ADOLESCENT NEUROLOGY
AND PSYCHIATRY WORD
TEMPLATE!
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FORMULAR DE INSCRIERE IN SNPCAR
REGISTRATION FORM IN RSCANP

SOCIETATEA DE NEUROLOGIE $1 PSIHIATRIE A
COPILULUI SI ADOLESCENTULUI DIN ROMANIA

FORMULAR DE INSCRIERE

NUME (LITERE DE TIPAR)
PRENUME
DOMICILIU (ADRESA FIXA)

COD CU 6 CIFRE
LOCALITATE

REZIDENT SPECIALITATEA
PERIOADA DE REZIDENTIAT
MEDIC SPECIALIST / PRIMAR
PROFESIUNI ASOCIATE
ACREDITARE PROFESIONALA
FUNCTIE UNIVERSITARA
GRAD STIINTIFIC
TELEFON

FAX

E-MAIL

Doresc sa devin membru al SNPCAR si ma angajez sa respect prevederile statutului Societatii.
Taxa de inscriere este 10 EURO la cursul BNR al zilei in care se face plata.

Data ..ccoevveeeeenes SEMNATUIAeeeeeeieeeeeeeeesereeeeesesesaenes

SE DEPUNE LA SECRETARIATUL SNPCAR:
STR. CORBULUI NR. 7, COD 300239 - TIMISOARA

Rugdm sa anuntati orice schimbare de domiciliu pentru evidenta corecta a membrilor SNPCAR.






(\ FORMULAR DE INSCRIERE CONGRES SNPCAR 19-22 SEPTEMBRIE 2018, PREDEAL
REGISTRATION FORM IN RSCANP CONGRESS 19-22 SEPTEMBER 2018, PREDEAL

SOCIETATEA DE NEUROLOGIE $I PSIHIATRIE A
COPILULUI SIADOLESCENTULUI DIN ROMANIA

AL XIX-LEA CONGRES SNPCAR
A 41-a Conferinta Nationala de Neurologie - Psihiatrie si
Profesiuni Asociate a Copilului si Adolescentului cu participare internationala
19-22 septembrie 2018, Predeal - Romania

MODALITATE DE PLATA:
Taxa de participare la Congres si taxa de cazare se fac in subcontul SNPCAR de Congres:
RO12 BACX 0000 0030 0862 0001, deschis la Unicredit Bank Timisoara
CUI: 11922278, adresa: Cluj - Napoca, str. V. Babes Nr. 43
* Nu se admit plati in cont prin mandat postal.

Acest formular se va trimite completat, impreuna cu dovada platii la: office@snpcar.ro, telefon: 0734.261.122 (Dr. Adriana Cojocaru);
lavinia.bodislav@rotravelplus.com, telefon: 0724.388.430 (Lavinia Bodislav)

DATE DE IDENTIFICARE:

Nume Prenume

CNP.

Ocupatie

Loc de munca

Adresa Localitate

E-mail Numar de telefon

TAXE

- Intre/ o

: e Pana la/ Dupa/
; Participare . . . Bet

articipare/ Profesie/Speciality Until oo After
Registration Fees 31.05.2018 31.05-31.07 01.08.2018
H 2018

MEDICI PRIMARI/SPECIALISTI/

— MEMBRY/ SENIOR/SPECIALISTS DOCTORS 300 RON 400 RON 500 RON
90 MEMBERS MEDICI REZIDENTI, PROFESIUNI

H @ o ASOCIATE/RESIDENT DOCTORS,

: o ! 200 RON 250 RON 300 RON
% % ASSOCIATED PROFESSIONS

99 MEDICI PRIMARI/SPECIALISTI/ 400 RON 450 RON 550 RON
H VU Qo ?

: SENIOR/SPECIALISTS DOCTORS

Ngﬁninii'és MEDICI REZIDENTI, PROFESIUNI

ASOCIATE/RESIDENT DOCTORS, 250 RON 300 RON 350 RON
w ASSOCIATED PROFESSIONS

u o MEDICI PRIMARI/SPECIALISTI/

@ 8 MEMBRI/ SENIOR/SPECIALISTS DOCTORS 75 RON 100 RON 125 RON
\29 O MEMBERS MEDICI REZIDENTI, PROFESIUNI

o9 ASOCIATE/RESIDENT DOCTORS, 25 RON 40 RON 50 RON
9 L ASSOCIATED PROFESSIONS

& “29 MEDICI PRIMARI/SPECIALISTI/

n o SENIOR/SPECIALISTS DOCTORS 100 RON 150 RON 200 RON
% U] NEMEMBRI/ MEDICI REZIDENTI, PROFESIUNI

: w NONMEMBERS ’

O ASOCIATE/RESIDENT DOCTORS, 50 RON 60 RON 80 RON
o ASSOCIATED PROFESSIONS

Persoana Insotitoare/Accompanying Person 200 RON 250 RON 300 RON

Semnatura
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