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REFERATE GENERALE / GENERAL STUDIES

Diagnotiscul diferential al paraliziilor cerebrale
cu unele patologii neurogenetice

Differential diagnosis of cerebral palsies
with some neurogenetic pathologies

Mariana Sprincean 2, Nineli Revenco 2, Ludmila Etco'2, Cornelia Calcii -2
’ ’ ' ’ ’

Nadejda Lupusor 2, Svetlana Hadjiu >
REZUMAT

In articol sunt analizate aspectele diagnosticului diferential al paraliziilor cerebrale (PC) cu unele patologii neurogenetice, precum: paraplegia spastici

familial3 Striimpell-Lorrain, amiotrofia spinald, distrofiile musculare progresive, bolile ereditare ale metabolismului aminoacizilor, tulburdrile ereditare ale
metabolismului lipidelor, facomatozele, ataxia Friedreih, miopatiile, etc.

Diagnosticul diferential al PC cu alte maladii neurogenetice este dificil de efectuat, in special la copilul de varstd mici, deoarece patologiile neurologice
de diverse etiologii si variate aspecte patogenetice, se prezintd cu manifestiri clinice aseminitoare. Unele manifestiri clinice ale PC, in special tulburirile
motorii, pot fi urmdrite in cadrul patologiilor ereditare si congenitale, anomaliilor de dezvoltare ale sistemului nervos central, patologiilor neuro-musculare
ereditare, etc. In scopul stabilirii unui diagnostic corect este necesar de efectuat un examen clinico-genealogic corect si complet, de evaluat diverse metode
de investigatie paraclinici, precum si consultul medico-genetic al familiilor copiilor bolnavi.

Concluzie. Diagnosticul diferential al paraliziilor cerebrale cu unele patologii neurogenetice, mai ales in perioada recenti de dezvoltare a complexului de
stiinte medicale, se configureazd a fi un subiect extrem de important de preocupare pentru societatea contemporand in genere, in efortul ei sustinut de a-si
asigura o dezvoltare durabili si stabild. Dezvoltarea copilului cu PC care prezintd deregliri neuropsihice in primii ani de viatd, depinde in mare masurd
de afectarea multisistemicd si in primul rind a SNC. Multiplele aspecte teoretico-metodologice ale problematicii diagnosticului diferential al PC si pa-
tologiilor neurogenetice la copiii sunt concepute, preponderent, prin prisma notiunilor de bazi, elucidarea si precizarea cirora este necesard unei cercetdri
ulterioare, privind eficientizarea aplicirii resurselor de ameliorare si corectie a dezvoltirii acestor copii, in primii ani de viati.

Cuvinte cheie: paralizie cerebrali (PC), diagnostic diferential, patologii neurogenetice, dezvoltarea psihoneurologici.

SUMMARY

In the article are analyzed aspects of differential diagnosis of cerebral palsies (CP) with neurogenetic pathologies such as Strumpell familial spastic
paraplegia, spinal amyotrophy, progressive muscular dystrophies, hereditary diseases of amino acid metabolism, hereditary disorders of lipid metabolism,
phacomatosis, Friedreih ataxia, myopathies, etc.

Differential diagnosis of CP with other diseases is difficult, especially in the younger age, because neurological pathologies of various etiologies and various
pathogenetic aspects are presenting with similar clinical manifestations. Some CP clinical manifestations, especially motorial disorders, can be traced to

hereditary and congenital pathologies, central nervous system developmental anomalies, hereditary neuro-muscular pathologies, etc. In order to establish
a correct diagnosis, it is necessary to perform a correct and complete clinical and genealogical examination, to evaluate various methods of paraclinical
investigation, as well as the medical-genetic counselling of the families of sick children.

Conclusion. The differential diagnosis of cerebral palsy with some neurogenic pathologies, especially during the recent development of the medical sci-
ence complex, is set to be an extremely important subject of concern for contemporary society in general, in its continuous effort to provide sustainable
growth. Development of child with CP and neurological disorders in early age depends largely on the multisystemic impairment, especially of the CNS
(central nervous system). The multiple theoretical and methodological aspects of the CP, differential diagnosis and the neurogenic pathologies in children
are mainly designed in terms of basic notions, and it's elucidation and specification require further research on the efficiency of the application of resources
to improve and correct the development of such children, in their early age.

Key words: cerebral palsy (CP), differential diagnosis, neurogenic pathologies, psycho-neurological development.
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Diagnosticul diferential al PC cu alte maladii neu-
rogenetice este dificil de efectuat, in special la copilul
de varstd micd, deoarece patologiile neurologice de di-
verse etiologii si variate aspecte patogenetice, se pre-
zintd cu manifestiri clinice asemédnitoare. Unele ma-
nifestari clinice ale PC, in special tulburirile motorii,
pot fi urmdrite in cadrul patologiilor ereditare si con-
genitale, anomaliilor de dezvoltare ale sistemului ner-
vos central, patologiilor neuro-musculare ereditare etc.
In scopul stabilirii unui diagnostic corect este nece-
sar de efectuat un examen clinico-genealogic corect
si complet, de evaluat diverse metode de investigatie
paraclinicd, precum si consultul medico-genetic al fa-
miliilor copiilor bolnavi.

In cazul efectuirii diagnosticului diferential al PC
cu patologiile neurogenetice este necesar de luat in
consideratie caracterul si evolutia sarcinii si a nasterii
copiilor bolnavi, starea lor de sinitate in perioada ne-
onatali, dinamica in dezvoltarea psthomotorie pani la
aparitia primelor manifestiri clinice, particularititile
polimorfismului clinic si evolutia bolii. In anamneza
copiilor cu PC sunt date ce tin de o evolutie nesatisfa-
citoare a sarcinii (iminenti de avort, gestoz, afectiuni
somatice si infectioase, etc.) si nasterii (nasteri com-
plicate, prelungite sau fulminante, ruperea prematurd
a pungii amniotice, insuficienta fortelor de contractie,
unele interventii chirurgicale, etc.), copiii deseori se
nasc in asfixie, cu semne de traumatism intracerebral.
In perioada neonatald la acesti copii se constatd de-
regliri neurologice generale si locale precum agitatia
sau hipodinamia, tremor, hipertonia sau hipotonia
musculard, semnul Grefe, cresterea in exces a perime-
trului cranian, anomalia reflexelor osteotendinoase,
accese de convulsii, tulburiri vegetative. In anamneza
copiilor cu patologii ereditare si congenitale, la fel si
a patologiilor neuro-musculare, nu se constati, de re-
guld, o evolutie patologici a sarcinii si a nasterii. In
cazuri unice se pot constata unele semne patologice,
precum diminuarea miscarilor fetale, asfixie usoard,
la care pirintii de obicei nu atrag atentia. Diagnos-
ticarea formelor spastice de PC in perioada de sugar
nu prezintd dificultiti, avind urmitoarea simptoma-
tologie caracteristica: tonus muscular crescut, deseori
in asociere cu reflexe tonice patologice, frecvent din
primele luni de viati. Prezinti dificultiti diagnosticul
diferential al sindroamelor hipotone din cadrul para-
liziei cerebrale cu sindroamele clinice aseminitoare
determinate de patologii ereditare si congenitale. In
PC se constati o evolutie stabild, staticd, fird agravare

in timp, cu modificarea simptomelor in functie de
varstd. Odatd cu aplicarea procedeelor de recuperare
se constatd ameliorarea dezvoltirii acestor copii. In
schimb, in patologiile neurogenetice evolutia bolii
este lent progresivi cu rezistentd la tratament.

Prezentim criteriile diagnosticului deferentiat cu
unele patologii neurogenetice:

Paraplegia spastici familiald Striimpell-Lorrain
este determinatd de modificirile degenerative bilate-
rale ale ciilor piramidale ale coarnelor posterioare si
laterale ale miduvei spindrii. Rareori se constatd mo-
dificiri putin exprimate la nivelul trunchiului cerebral.
Intr-o misuri mai mici sunt afectate tracturile
cerebeloase. Pe locul afectirii ciilor piramidale
se dezvolti glioza. Marea majoritate a cazurilor
debuteazd in perioada prescolard si adolescentd,
desi la unii pacienti manifestirile clinice pot debuta
din primii ani de viatd. Treptat apare slibiciunea
musculard i tulburdrile motorii. Copiii merg pe
varfuri, se dezvolti deformarea in ecvino-varus a
plantelor picioarelor. Tonusul muscular in ortostatism
este crescut. Reflexele osteotendinoase rotuliene si
achiliene sunt exagerate, apare clonusul plantar si
reflexele patologice. Afectarea membrelor inferioare
este simetricd, iar tulburirile de sensibilitate nu sunt
caracteristice. Atrofia musculari nu este caracteristici,
desi uneori se constati o ugoard subtiere a membrelor
inferioare [2]. Afectiunea are o evolutie lent-progresi-
vd, in unele cazuri spasticitatea se rispindeste asupra
toracelui si membrelor superioare. Printre alte simp-
tome specifice bolii mentiondm: nistagmul, sindromul
bulbar, ataxia, retard psihic. Simptomul comun in PC,
forma diplegicd si boala Strumpell este paraplegia
spasticd inferioard. Insi tulburirile motorii in boala
Strumpell apar la etapele mai tardive de dezvoltare
dupi ce copilul a insusit abilititile de sezut, stat in
pozitie verticald, iar uneori si mers, in timp ce in cazul
PC tulburirile motorii sunt de la nastere.

Afectiunile ereditare ale sistemului neuro-muscu-
lar, care decurg cu hipotonie trebuie diferentiate de
forma hipotonici a PC.

Amiotrofia spinali Wernig-Hoffiman este de-
terminati de modificiri degenerative in coarnele
anterioare ale miduvei spinale, urmate de modifi-
cdri secundare in nervi, sinapsele neuromusculare si
tesuturile musculare. Forma congenitald a afectiunii
este diagnosticatd chiar de la nastere dupd hipotonia
musculard evidentd, pozitia copilului ,de broascd’.
Activitatea motorie spontand este micsorati evident.
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In aceste cazuri se constati doar usoare miscdri in de-
getele mainii. Din cauza parezei muschilor intercos-
tali apare tulburarea miscirilor in cutia toracicd. Fata
este amimicd. Reflexele osteotendinoase sunt abolite.
In majoritatea cazurilor tulburdrile motorii riman
tard schimbri. Rareori, in perioade mai tardive copiii
tin capul si dacd ii asezdm se mentin in pozitie se-
zandi cu sprijin. Copiii, de obicei, se sprijind slab in
picioare, abilititile de mers practic lipsesc. Copiii cu
forma congenitald decedeazi in copildria micd din ca-
uza patologiilor intercurente. Dezvoltarea psihicd in
cazul amiotrofiei spinale in etapele timpurii nu este
afectatd, dar mai tarziu se dezvoltd un diferit grad de
retard psihic. La copiii cu forma hipotonici a PC nu
se constatd hipotonia musculard atit de pronuntati, ca
si in amiotrofia spinali. Spre deosebire de PC evolutia
bolii in amiotrofia spinald este lent progresivi. In for-
ma timpurie a amiotrofiei spinale, copiii pini la varsta
de 5-12 luni se dezvoltd normal, apoi fird anumite ca-
uze, dupi o infectie, vaccinare profilactici sau trauma
apare slibiciunea musculard in membrele inferioare,
care ulterior implicd si membrele superioare si torace-
le. Reflexele osteotendinoase in PC sunt exagerate, iar
in amiotrofia spinald dispar odatid cu progresia bolii.
Copiii pierd achizitiile motorii dobandite, se dezvoltd
atrofia muscular, in formele grave evolutia progresivd
duce la imobilizarea completd a pacientilor. Dezvol-
tarea cognitiv-verbald de obicei corespunde varstei.
Uneori, se constati intarzierea in dezvoltarea psiho-
motorie ce apare secundar in legiturd cu limitarea
activititii motorii a copilului si contactul acestuia cu
lumea inconjuritoare. Este posibili si o evolutie mai
usoard cand tulburirile motorii se stabilizeazi in for-
ma hipotonicd a PC, tonusul muscular hipotonic de la
nastere ulterior trece in hipertonie, sau la hipotonie se
asociazd simptomele ataxiei statice sau dinamice. De
asemenea, pentru PC nu sunt caracteristice simpto-
mele neurologice caracteristice afectirii miduvei spi-
nirii: atrofia musculard, tremorul fin al degetelor mai-
nilor, fasciculatiile, fibrilatia limbii cu semne de atrofie
locala. Pentru stabilirea diagnosticului de amiotrofie
spinald Wernig-Hoffman se efectueazi electromio-
grafia care concretizeazd localizarea spinald a proce-
sului. La EMG se constati potentiale sincronizate de
fasciculatii caracteristice [4].

Miopatiile congenitale neprogresive reprezinti un
grup de patologii determinate ereditar cu tulburiri de
diferentiere a muschilor scheletali. Dupd manifestiri-
le clinice este practic imposibil de diferentiat anumite

forme de miopatii congenitale. Criteriul diagnosticu-
lui diferentiat serveste datele cercetirilor histologice
a biopsiilor musculare, iar in functie de acest criteriu
se deosebesc urmitoarele forme: boala axului central,
miopatia miotubulard sau centronucleard, miopatia
mitocondriald, miopatia cu disproportia fibrelor mus-
culare congenitald etc. Manifestarea clinicd principald
a acestor grupe de patologii este hipotonia congenita-
1. Perioada de nou-nidscut decurge cu anumite abateri
de la normalitate, determinate de hipotonia muscula-
rd — tulburdri de supt si deglutitie, apatie, adinamie,
diminuarea sau abolirea reflexelor osteo-tendinoase,
diminuarea activititii motorii, pneumonie din cauza
tulburirilor de respiratie. Ulterior la pacienti riméne
in dezvoltare sfera motorie: ei tirziu incep si stea in
sezut, si meargd, prezintd diverse tulburiri de mers.
Deficitul motor nu este insotit de intirzierea severd
in dezvoltarea cognitiv-verbali si psihici si pe misura
cresterii si dezvoltdrii aceste deficiente se compensea-
z4. In unele cazuri tulburirile motorii riman a fi per-
manente pe parcursul multor ani, in alte cazuri — usor
progreseazd, iar in alte situatii — se constatd regresia
manifestdrilor patologice. Dificultitile in diferentie-
rea miopatiei congenitale de forma hipotonici a PC,
iar la virsta de peste 1 ani — forma ataxicd a PC este
determinati de aseminarea multor manifestiri clinice
si evolutia acestor patologii. Totusi, la o analizd minu-
tioasa unele semne diagnostico-diferentiale sunt des-
tul de clare. Astfel, spre deosebire de PC in miopatia
congenitald hipotonia musculard, hipotrofia si slibi-
ciunea se localizeazd preponderent in regiunea cen-
turilor membrelor superioare si inferioare, regiunilor
proximale a membrelor. Deseori se constatd atrofia
muschilor gétului, centurilor membrelor superioare si
cutiei toracice. Reflexele osteo-tendinoase sunt dimi-
nuate sau abolite. Spre deosebire de PC in miopatia
congenitald mersul este miopatic, leginat, ,de ratd’”.
Pacientii cu miopatie se ridicd de la podea ,sciritd”,
ceea ce nu este caracteristic PC. In unele forme de
miopatie se constatd fenotipic la pacienti: facies alun-
git, prognatism mandibular, pectus carinatum, arah-
nodactilia, scoliozd toraco-lombard. Diagnosticul de
miopatie congenitald este confirmat de modificiri la
EMG, ce denoti caracterul muscular primar a pato-
logiei: abolirea activitatii electrice in lipsa fibrilatiei si
potentialelor de denervare [6].

Distrofiile musculare progresive (DMP) — repre-
zintd un grup de afectiuni ereditare, caracterizatd
prin slibiciune musculard progresivi, fatigabilitate,
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atrofia muschilor scheletali. Miodistrofia Duchenne-
Becker (MDB) este o patologie monogenici cu mod
de transmitere X-lincat recesiv, cauzati de mutatia
genei rispunzitoare de sinteza proteinei distrofina.
Miodistrofia Duchenne sau distrofia musculari Du-
chenne (DMD) este cea mai frecventi si gravi formi
de distrofie musculari [5]. Incidenta este de 1:3 500
nou-niscuti de sex masculin. Primele semne clinice
apar pand la 2 ani — copiii incep mai tirziu si meargd,
nu pot fugi si siri. Iar semnele clinice mai evidentiate
apar la 2-3 ani, sub formi de deregliri ale mersului
(,,;mers de ratd”) si pseudohipertrofie a muschilor gas-
trocnemieni. Procesul de atrofie a muschilor are un
caracter ascendent: muschii coapsei —> muschii centu-
rii pelviene —> muschii centurii scapulare —> muschii
bratului. Pseudohipertrofia poate afecta si muschii fe-
tei, muschii deltoizi, abdominali si muschii limbii. Se
poate asocia hiperlordoza si ,,scapulae alatae”. Proce-
sul atrofic poate afecta miocardul (miocardiopatii), cu
dezvoltarea insuficientei cardiace acute, explicind ca-
uza letalititii inalte. Apar deregliri motrice gastroin-
testinale, modificiri ale tesutului osos. Intelectul este
scizut. Nu existd o corelatie intre gradul de afectare
a muschilor si inapoierea mentald. In ultimul stadiu
al atrofiei musculare sunt afectati mugschii mimici, ai
laringelui, respiratori.

Miodistrofia Becker este forma benignd a maladiei
neuromusculare. Incidenta — 1:20 000 de nou-niscuti
biieti [3]. Miopatia Becker poate fi descoperiti prin
semnele caracteristice: crampe musculare dupi efort
sau de o slibire a ritmului cardiac. Primele semne cli-
nice apar nu mai devreme de 10-15 ani si decurg cu o
evolutie mai usoard. Bolnavii isi pdstreazi capacitatea
de munci. Lipsesc dereglirile de intelect si cardio-
patiile. Activitatea creatininfosfokinazei este mariti
intr-o misurd mai mici decat in MDD. Spre deose-
bire de DMP, in cazul PC la finele primului an de
viatd pe fondul hipotoniei musculare apar ataxia sau
hiperchineziile. Un aspect important al diagnosticu-
lui diferentiat cu PC este evolutia lent progresivi al
DMP.

Distonia musculard deformantid (DMD). La copii
cel mai frecvent se constatid forma hiperchinetici, ca-
racterizatd prin misciri involuntare ale muschilor care
mentin postura. O altd formd a DMD - rigidd, de-
buteazi mai tardiv, desi sunt descrise forme ale afec-
tiunii care debuteazd in primii ani de viati. In forma
rigidd a DMD se constatd micsorarea sintezei dopa-
minei si intensificarea proceselor catabolice, in forma

hiperchinetici — majorarea sintezei dopaminei, adre-
nalinei si intensificarea degradarii acestuia. Un efect
terapeutic exprimat in cazul administriri remediilor
medicamentoase L-DOPA, nacomului, in special in
cazul formei rigide a DMD (70-80% din pacienti),
confirmd prezenta in defectul metabolismului cate-
colaminelor. Este dificil de diferentiat PC si formele
DMD 1Ia etapele timpurii. In cazul DMD tulburirile
motorii de obicei apar pe fundalul dezvoltirii norma-
le sau la copilul cu o usoari intdrziere in dezvoltarea
psihomotorie, evolutia fiind lent progresivi, avind o
rezistentd la tratamentul simptomatic si la masurile
de reabilitare, ceea ce nu este caracteristic pentru PC.
Prezenta cazurilor similare in familie si anamneza he-
redocolaterald agravati denotd un caracter ereditar a
patologiei. Ameliorarea manifestirilor clinice ca ur-
mare a administririi dozelor mici de nacom sunt in
tavoarea DMD si in defavoarea PC [8].
Facomatozele — un grup de patologii ereditare, ca-
racterizate prin afectare multisistemicd a SNC, pielii
si uneori organelor interne. Acest grup de afectiuni se
referd la displaziile exomezodermale. PC in primii ani
de viatd trebuie diferentiatd cu sindromul ataxiei-te-
leangiectaziei Louis-Bar, neurofibromatoza Recklin-
ghausen, scleroza tuberoasd Bournevill. Manifestirile
clinice in cazul ataxiei-teleangiectaziei Louis-Bar se
manifestd dupd varsta de 3-5 ani. Desi, se descriu in
literaturd cazuri cind patologia debuteazi chiar din
primele luni de viata. La varsta de 7 — 12 luni se con-
statd retardul in dezvoltare neuromotorie, caracteri-
zatd prin tulburiri de coordonare in pozitie de sezut,
tart, de sprijin si mers. Tonusul muscular este micso-
rat, miscirile voluntare in madini sunt necoordonate.
La virsta de sugar copiii cu sindromul Louis-Bar
frecvent suferd de afectiuni bronhopulmonare deter-
minate de stirile de imunodeficientd. Cand copiii
incep sd meargd, ataxia devine tot mai evidentd, iar
citre 1,5-2 ani apare coreoatetoza, tremorul, nistag-
mul, vorbirea sacadatd. La aceastd etapd manifestirile
clinice ale sindromul Louis-Bar se aseamini cu cele
din PC forma ataxici. Manifestirile clinice enumera-
te in sindromul ataxiei-teleangiectaziei se completea-
z4 cu modificiri vasculare in formi de teleangiectazii
conjunctivale, mucoasa cavititii bucale, tegumentele
toracelui si membrelor. Pe pielea multor pacienti se
observi pete hiperpigmentate ,cafea cu lapte”, porti-
uni depigmentate. Spre deosebire de PC patologia are
o evolutie lent progresivi, iar citre virsta de 8-9 ani
apar simptomele de afectare a structurilor cerebrale
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subcorticale, hipotonia musculari trece in hipertonie,
se dezvolta sindromul parchinsonian, devine mai evi-
dent deficitul intelectual. La pneumoencefalografie se
constatd atrofia cerebelard, iar la EEG — modificiri
difuze ale activititii bioelectrice cerebrale. Diagnosti-
cul sindromului Louis-Bar este confirmat prin inter-
mediul analizelor imunologice ce determind deficitul
imunoglobulinelor A si B si modificirile altor probe
imunologice.

Neurof ibromatoza sau boala Recklinhauzen in pe-
rioada copiliriei fragede este aseminitoare PC prin
urmitoarele simptome: hipotonie musculari si retar-
dul psihomotor. Aparitia neurofibroamelor pe tegu-
mente, pe traiectul nervilor periferici, plexurile ner-
voase sau intracerebrale conferd manifestirilor clinice
un specific care diferentiazi neurofibromatoza de PC.
In cazul localizirii neurofibroamelor pe traiectul ner-
vilor periferici apar tulburiri de sensibilitate, pareze
flasce si paralizii ale unor grupuri de muschi. In cazul
localizirii intracerebrale se constatd semne de focar si
tulburiri cerebrale generale. Frecvent neurofibroamele
se localizeazd in regiunea sclerei, cornee, cristalin,
nervul optic. In neurofibromatozi sunt caracteristice
petele hiperpigmentate ,cafea cu lapte” pe torace, ab-
domen, membre superioare si inferioare, care se mani-
festd de la nastere sau pot s apari treptat pe parcursul
primilor ani de viatd. O datd cu varsta numirul acestor
pete hiperpigmentate se majoreazi. Uneori se consta-
td si alte manifestiri tegumentare, precum: portiuni
depigmentate, pete vasculare, focare de depigmentare
a parului. Neurofibroamele cerebelare dezvoltd ataxia,
cele din coloana vertebrali — pareze flasce sau spastice.
Frecvent se constatd un retard mintal usor apirut cu
mult inaintea manifestirilor neurologice [1].

Scleroza tuberoasi Bournevill se caracterizeazi
prin triada manifestirilor clinice: retard mintal, con-
vulsii si adenomatoza glandelor sebacee. Tabloul cli-
nic complet se manifesta de obicei la varsta de 4-5 ani.
La vérsta de sugar scleroza tuberoasi se aseamini cu
PC prin intirziere in dezvoltarea psihomotorie si hi-
potonie musculard. Pe parcursul dezvoltirii copilului
tulburirile psihice se intensificd, deseori se constatd
sindromul convulsiv. Adenomatoza glandelor sebacee
din regiunea fetei se referd la simptomele tardive ale
afectiunii, dar deseori chiar de la nastere sau incd in
perioada copiliriei fragede se observi pe piele pete
pigmentate sau depigmentate. Evolutia sclerozei tu-
beroase este progredientd, ceea ce nu este caracteris-
ticd pentru PC.

Din grupul de afectiuni neurodegenerative fac
parte boala Friedreih, paraplegia spasticd familiard
Strumpel, distonia musculard deformanti s.a. [7].

Ataxia Friedreib este determinati de degener-
scenta coarnelor posterioare si laterale a miduvei
spindrii. In procesul patologic sunt implicate ci-
ile spino-cerebelare si mai putin tractul piramidal.
Uneori se constati modificiri la nivelul nucleilor
cerebrali, puntii, structurilor subcorticale. Manifes-
tirile clinice de obicei apar la vérsta de 6-10 ani. In
unele cazuri se constatd intirziere in dezvoltarea
neuromotorie din primii ani de viati. Copiii mai
tarziu stau in sezut, mai tirziu se sprijind, incep sd
meargd; miscirile acestora sunt neindeménatice, in
timpul mersului des isi pierd echilibrul, cad; tonu-
sul muscular este scizut [1]. Pe misura progresirii
afectiunii devine mai exprimatd ataxia in membre-
le inferioare, apoi in membrele superioare; reflexe-
le osteotendinoase initial sunt abolite la membrele
inferioare, apoi si la membrele superioare. Ulterior,
odati cu implicarea in procesul patologic a tractului
piramidal, hipotonia musculari uneori se schimbi cu
hipertonie, asociindu-se cu tulburirile sensibilitatii
profunde. Sunt caracteristice scolioza portiunii tora-
cice a coloanei vertebrale si deformatia pronuntati a
plantei piciorului bilateral de tipul ,picior Friedreih”.
In 80% din cazuri se constati malformatii congeni-
tale de cord si miocardita distroficd. Deficienta min-
tald se dezvoltd la 10-15% dintre pacienti pe fondul
tulburirilor neurologice marcante. Este necesar de
diferentiat ataxia Friedreih de forma ataxici a PC. In
defavoarea PC sunt manifestiri clinice precum: tipul
spinal de tulburiri neurologice, afectarea cordului,
deformarea caracteristic a plantei piciorului, dar si
evolutia progredienta.

Bolile ereditare ale metabolismului aminoacizilor
(fenilcetonuria, histidinemia, lizinemia, leucinoza) fac
parte din grupul enzimopatiilor ereditare, determina-
te de mutatii genice autozomal-recesive. In etiologia
patologiilor sti lipsa totald sau partiald a fermentilor
ce participa in metabolismul unui sau altui aminoacid
in rezultatul ciruia metabolitii acestora prezintd ac-
tiune neurotoxici. Pirintii acestor copii de obicei nu
observi deregliri in dezvoltarea copiilor in perioadele
precoce de dezvoltare ontogeneticd, dar uneori acu-
z4 la copiii lor somnolenti, apatie, hipotonie sau din
contra hiperactivitate, strigit nemotivat, tulburdri de
somn, manifestdri ce apar pe fondul dificultitilor de
alimentare sau de ingrijire.

Revista de Neurologie si Psihiatrie a Copilului si Adolescentului din Roméania - Martie 2018 - vol. 24 - nr. 1 9



Mariana Sprincean * Diagnotiscul diferential al paraliziilor cerebrale cu unele patologii neurogenetice

REFERATE GENERALE

Odatd cu cresterea copilului apare intrzierea in
dezvoltarea psihomotorie cu afectarea preponderenti
a functiilor cognitive. Tabloul clinic se completeazi
cu alte manifestdri noi precum: nistagmusul, tremorul
globilor oculari, strabism, convulsii, tremor, amplifi-
carea reflexelor osteotendinoase. Se dezvolti sindro-
mul hidrocefalic sau microcefalic. Uneori intirzierea
in dezvoltarea psihici apare doar la sfarsitul primului
an de viatd. Modificdrile in dezvoltarea sferei psihi-
ce se manifestd prin apatie, diminuarea reactiilor de
apirare, epuizare precoce, tulburiri cognitiv-verbale.
La unii copii se constatd tulburdri nevrotice, sindro-
mul de excitatie, agresivitate, diminuarea motivatiei
si tulburdri motorii de tipul hipotoniei musculare si
tulburirile de echilibru. Dacid in cazul PC copii per-
manent achizitioneaza noi abilititi chiar si in formele
cele mai severe, in cazurile tulburirilor ereditare a me-
tabolismului aminoacizilor este caracteristici nu doar
intensificarea deficientelor motorii si psihice, dar si
o evolutie progredienti, cronica. In cazul suspectirii
erorilor inndscute de metabolism sunt indicate inves-
tigatii biochimice speciale de apreciere a concentratiei
de aminoacizi in urini si singe (hiperaminoaciduria si
hiperaminoacidemia), precum si metode de apreciere
a cantititii anumitor metaboliti in lichidele biologice
si tesuturi ale organismului, metodelor de apreciere a
activititii fermentilor [5].

Tulburdrile ereditare ale metabolismului lipidelor
(gangliozidozele, leucodistrofiile s.a.) se referd la gru-
pul enzimopatiilor ereditare, in cadrul cirora in celu-
lele sistemului nervos si altor tesuturi ale organismu-
lui se acumuleazi compusi lipidici necatabolizati, care
duc la modificari degenerative. Perioada de debut a
manifestdrilor clinice, gravitatea patologiei, evolutia si
progresarea bolii sunt in corelare directi cu caracterul
defectului metabolic si enzimatic. In majoritatea ca-
zurilor manifestirile clinice de afectare a sistemului
nervos apar doar dupi citeva luni de la nastere. In
primele luni de viatd acesti copii se dezvoltd cores-
punzitor varstei, dupi care treptat incep si piardd abi-
litatile dobandite. Aceste manifestiri parintii le leagi
de introducerea anumitor alimente in alimentatie, de
suportarea infectiilor sau vaccinurilor profilactice. In
cazul gangliozidozelor in primul rind este afectatd
stera psihicd si dezvoltarea cognitiv-verbald, se pierde
interesul fatd de lumea inconjuritoare, copilul nu mai
zambeste, nu gingureste, suferd comportamentul so-
cio-afectiv, se pierde ,reflexul de inviorare”, nu reacti-
oneazi la vocea mamei, etc. Concomitent se dezvolti

hipotonia musculari, copii pierd abilitatitile motorii
de a tine capul, de a se intoarce de pe spate pe bur-
td, de a apuca juciriile, miscirile voluntare sunt rare,
diminuate. Peste cateva luni hipotonia musculara tre-
ce in hipertonie, mai putin pronuntatd in comparatie
cu PC si care nu este insotitd de majorarea reflexelor
osteotendinoase. La simptomatologia descrisi se aso-
ciazd alte simptome neurologice precum: tremorul,
convulsiile, pareza nervilor cranieni (strabism, ptoza,
anizocoria, oftalmoplegia). Leucodistrofiile mai frec-
vent debuteazi la copii in perioada prescolari. Une-
ori insd, primele manifestiri clinice pot s apard si la
copii de varstd mici, ceea ce deseori creazd dificultiti
in diagnosticul diferentiat al leucodistrofiei cu parali-
zia cerebrald. La fel, ca si in gangliozidoze, pacientii
cu leucodistrofie in primele luni de viatd se dezvoltd
normal. Ulterior apar manifestiri neurologice putin
exprimate precum: apatie, adinamie sau excitabilitate
crescutd, copiii devin agitati, plang indelungat, sug cu
dificultate, se diminuazi tonusul muscular. Simpto-
matologia treptat se agraveazi si apar noi simptome
ale bolii: creste perimetrul cranian, se asociaza semne
de tulburiri ale functiei nervilor cranieni (strabism,
nistagmus vertical si rotator, atrofia nervilor optici,
sindromul bulbar, simptomul Grefe), convulsii [10].
Hipotonia musculari treptat trece in rigiditate pani
la opistotonus, sunt posibile hiperchineziile. Une-
ori afectiunea debutezi prin sindrom convulsiv. Din
cauza simptomatologiei neurologice progresive se
intensificd intdrzierea in dezvoltarea psiho-motorie.
Asemenea altor erori inniscute de metabolism, leu-
codistrofia, spre deosebire de PCI se caracterizeazi
printr-o evolutie progredientd si o intdrziere severd in
dezvoltarea psihici, rezistentd la tratamentul simpto-
matic administrat.

Mucopolizaharidozele reprezinti un grup de
afectiuni determinate de defectul hidroxilazelor li-
zozomale specifice, care participd in scindarea glico-
zaminoglicanilor (mucopolizaharidelor). Materialul
nescindat se depune practic in toti lizozomii celulelor
organismului. Manifestirile clinice se caracterizeazi
prin afectarea sistemului nervos, sistemului osteo-
muscular, ochilor si organelor interne. In perioada
copildriei mici acest grup de afectiuni decurge cu hi-
potonie musculari si retard psiho-motor, iar diagnos-
ticul diferentiat se face cu forma hipotonici a PC.
Totusi copiii cu mucopolizaharidozi, chiar de la nas-
tere au niste trisdturi fenotipice caracteristice: macro-
cefalie, trisituri faciale grosiere (frunte proeminenti,
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hipertelorism, nasul mic cu ridicina nasului aplati-
zatd, pavilioanele urechilor deformate, macroglosie),
deformarea cutiei toracice, cifozd, etc. Degetele la
maini si picioare sunt scurte si late, abdomenul mare,
hepatomegalie, splenomegalie, deseori pot fi depistate
hernii ombilicale si inghinale. Afectarea cordului se
manifestd prin aritmie, sufluri cardiace. Ulterior pa-
cientii prezintd diminuarea auzului si vederii, uneori
se dezvoltd cataractd sau atrofia nervilor optici. Copiii
prezintd un retard fizic. Este caracteristicd deficienta
mintald de la usoari la moderatd sau severd. Fenotipul

copiilor cu PC, spre deosebire de cel al pacientilor
cu mucopolizaharidozd, de obicei este obisnuit, nu
prezinti anomalii minore de dezvoltare sau stigme
disembriogenetice. Diagnosticul de mucopolizahari-
dozi este confirmat de depistarea in urind a diverselor
fractii de glicozaminoglicani, metacromazii, fibroblas-
ti ai pielii, leucocitele singelui in care se acumuleazid
mucopolizaharide [9].

Patologiile neurogenetice pot determina diferite
manifestiri neurologice pe care le putem diferentia de
paralizia cerebrali (tabelul 1).

Tabelul I. Diagnosticul diferential al Paraliziei Cerebrale (PC) cu unele patologii neurogenetice

Patologii neurogenetice (denumirea) PC

Manifestari
neurologice

Manifestdri neurologice (prezenta sau lipsa manifestarilor
neurologice)

a) atrofie musculard spinald progresiva,

b) miopatii congenitale,

¢) deficite ale oxidarii acizilor grasi,

d) citopatii mitocondriale,

e) glicogenoze (I-V),

f) hiperglicemia fara cetozd,

g) deficite multiple de carboxilaza biotin-sensibile,
h) sdr. Zelleweger,

i) maladia Pompe,

j) trichopoliodistrofia (Menkes),

K) distrofia neuroaxonald,

) gangliozidozele (variantele precoce),

m) ceroid lipofuscinoza infantila,

n) degenerescenta spongioasa forma precoce,
0) sdr. Leigh forma precoce.

Hipotonie musculara
+ 4+ A+
-
T

a) maladia Krabbe,

b) ceroid fuscinoza infantila,

¢) unele maladii mitocondriale infantile,
d) distrofia neuro-axonala,

€) maladia Cockayne,

f) sdr. Rett,

g) nanism cu craniul de pasdre.

Microcefalie
+ 4+ + ++ o+
-
T

a) maladia Tay-Sachs,
b) maladia Alexander,

¢) maladia Hurler (PMZ 1),

d) degenerescenta spongiforma.

Macrocranie
+ + + +

a) paraplegii spastice familiale simple (maladia Strumpell),
b) ceroid lipofuscinoza forma infantild precoce,
¢) leucodistrofia metacromatica juvenila,

d) maladia Krabbe,

€) gangliozidoza juvenild GM-2 tip 1,

f) maladia Niemann-Pick tip C,

g) adrenoleucodistrofia recesiva X-lincata,

boala Gaucher.

n)

a) maladia Wilson,

b) ataxia Friedreich,

¢) distrofia neuroaxonald,

d) leucodistrofia metacromaticd,

e) ataxia-teleangiectazia,

f) sindrom Leigh,

g) maladia Niemann-Pick,

h) unele gangliozidoze cu debut tardiv,
i) maladia Lafora.

a) forme cronice progresive de leucinoze,
b) deficit de piruvat dehidrogenaza.

Predominarea sindromu-
|ui piramidal

Semne cerebeloase

I

I+

Ataxie

Patologii neurogenetice (denumirea) PC

Manifestari
neurologice

a) homocistinurie,

b) hiperglicinemia fara cetozd,

c) hiperfenilalaninemie,

d) anomalii ale neurotransmitatorilor,
€) unele acidurii organice,

f) boli peroxizomale,

g) maladia Wilson,

h) maladia Lesch-Nyhan,

i) maladia Niemann-Pick cu oftalmoplegie,
j) gangliozidozele GM1 si GM2,

k) ataxia-teleangiectazia,

) ceroid lipofuscinoza juvenila.

a) porfiria intermitenta acuta,

b) leucodistrofia metacromatica,

¢) maladia Fabry,

d) maladia Krabbe,

e) distrofia neuroaxonald,

f) maladia Refsum,

g) mucolipidoza Ill,

h) ataxia-teleangiectazia,

i) adrenomieloneuropatia,

j) unele citopatii mitocondriale,
neuropatia axonald giganta.

le

rd §i miscari anormal

Postu

Neuropatie periferica

citopatii mitocondriale,
) anomalii ale neurotransmitatorilor,
unele acidurii organice,
€) porfiria acuta intermitenta,
f) gangliozidoze (in special tipuri infantile),

K
a) hiperglicinemia féra cetoza,
b)
C

Convulsii, mio-
clonii

g) ceroid lipofuscinozele (variantd tardivd infantild),
h) MERRF,

i) MELAS,

j) trichopoliodistrofia (Menkes),

K) sdr. Zelleweger,

) anomaliile peroxizomale generalizate,
m) maladia Alexander infantila,

n) maladia Krabbe,

0) maladia Lafora,

p) mioclonusul baltic,

q) scleroza tuberoasd,

r) maladia Huntington juvenild,

s) maladia Gaucher neuropatica juvenila,
1) panencefalita sclerozanta subacutd.

Convulsii, mioclonii
R Tk T i i i e T S S o I S S S S (e S T T T e T T A T e S i S e S S S

a) distrofia musculara progresiva Duchenne/Becker + -

Pseudohiper-
trofia mugchi-
lor gambei

+

a) Hiperamonemiile datorate unui deficit al ciclului
ureei,

b) homocistinuria,

¢) porfirii acute,

d) boala Wilson,

€) anomalii ale catabolismului aminoacizilor
ramificati.

Dereglari de comportament
(pierderea vorbirii, esecul in
performantele scolare, retard,
dementa, psihozd, depresie,
sindrom schizofrenic, delir,
comportament autistic)

+ + + +
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CONCLUZII

Diagnosticului diferential al paraliziilor cerebrale
cu unele patologii neurogenetice, mai ales in perioada
recentd de dezvoltare a complexului de stiinte medi-
cale, se configureazi a fi un subiect extrem de impor-
tant de preocupare pentru societatea contemporand in
general, in efortul ei sustinut de a-si asigura o dezvol-
tare durabila si stabila.

Dezvoltarea copilului cu PC care prezintd dere-
gliri neuropsihice in primii ani de viatd, depinde in

Differential diagnosis of cerebral palsy (CP) with
other neuro-genetic diseases is difficult, especially in
children of young age, because of various etiologies of
neurological pathologies and different pathogenetic
aspects, manifesting with similar clinical signs.
Some clinical manifestations of the CP, particularly
motor disorders, can be mentioned in patients with
hereditary and congenital pathologies, in retardation
of neuro-psychical development, in neuro-muscular
hereditary pathologies, etc. In order to diagnose
the pathologies correctly, it is necessary to make a
comprehensive and correct analysis of the family, to
evaluate different methods of clinical and paraclinical
investigations, as well as methods of medico-genetic
counseling of the families of affected children.

For the differential diagnosis of neuro-genetic
pathologies it is necessary to take into account the
character and evolution of the pregnancy and delivery
of affected children, their health status in the neonatal
period, psycho-motor development before the
appearance of the first clinical manifestations, clinical
polymorphism and features of the course of pathology.
There are clinical signs in history of children with CP
related to the complicated course of pregnancy, i. e.,
threat of spontaneous abortion, toxicosis, somatic,
infectious disorders i. e., complicated delivery, long or
rapid delivery activity, premature rupture of amniotic
membranes, insufficiency of contractile activity,
surgical interventions; fulminating, amniotic, salient
forces of contraction, some surgery, etc.), asphyxia
with signs of cerebral trauma. In the neonatal period
in these children there are often revealed signs of
global or focal neurological disorders, e. g., excitation
or hypodynamy, tremor, disorders of muscle tone,
Grife sign, increased cranial perimeter, abnormal

mare misurd de afectarea multisistemica si in primul
rand a SNC.

Multiplele aspecte teoretico-metodologice ale
problematicii diagnosticului diferential al PC si pa-
tologiilor neurogenetice la copiii sunt concepute,
preponderent, prin prisma notiunilor de bazi, eluci-
darea si precizarea cirora este necesard unei cercetiri
ulterioare, privind eficientizarea aplicirii resurselor
de ameliorare si corectie a dezvoltirii acestor copii, in
primii ani de viati.

stretch reflexes, seizures and autonomic disorders. In
the history of children with congenital and hereditary
diseases, as well as in children with neuro-muscular
pathologies, usually there are no signs of pathological
course of pregnancy and delivery. In few cases there
can be noted some pathological signs, such as motor
disorders in fetus, mild fetal asphyxia that parents do
not note. Diagnosis of spastic forms of CP in infants
does not pose any difficulties, manifesting with the
following features: increased muscle tone, often
accompanied by pathological tonic reflexes, often
from the first months of life. In cases of decreased
muscular tone in CP there are often difficulties in
differential diagnosis with similar clinical syndromes
caused by congenital and hereditary diseases. CP is
characterized by stable development, stable status,
without worsening over time, with the change of
symptoms according to age. Simultaneously with the
implementation of rehabilitation measures can be
noted the signs of improvement of development of
these children. In contrast, in children with neuro-
genetic pathologies the evolution of the disease is
slowly progressive and resistant to treatment.

We present here some criteria of differential
diagnosis with neuro-genetic disorders:

Hereditary spastic paraplegia Striimpell caused by
bilateral degenerative changes in pyramidal tract of
posterior and lateral horns of the spinal cord. In few
cases changes are noted at the level of the brainstem.
In a lesser extent, cerebellar tracts are involved. On the
background of lesion of pyramid tract develops gliosis.
The vast majority of cases begin in the preschool
period and adolescence, although in some patients
clinical manifestations can start during the early
years of life. Muscle weakness and motor disorders
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progress gradually. Children walk in fingertips, and
eventually develop clubfoot. The muscle tone in legs
is increased. Legs stretch reflexes are exaggerated;
clonus and pathologic plantar reflexes appears. Lower
limbs are affected symmetrical, and the disturbances
of sensitivity are not characteristic. Muscular atrophy
is not characteristic, although sometimes a slight
thickening of the lower limbs is noted [2]. The
evolution of the disease is slowly progressive, in some
cases, spasticity spreads over the thorax and upper
limbs. Among other specific symptoms of the disease
are: nystagmus, bulbar syndrome, ataxia, mental
retardation. Common symptom in diplegic form
of CP and spastic paraplegia Strimpell is spastic
paraplegia in legs. But in Strimpell disease motor
disorders may occur in more late stages of children
development, after the child start to sit, to stand up
and, occasionally, to walk, while in CP motor disorders
manifested at birth.

Hereditary diseases of the neuro-muscular system
manifesting with hypotonia must be differentiated
from hypotonic to form of CP.

Spinal muscular atrophy or Werdnig—Hoffmann
disease is caused by degenerative changes in the
anterior horns of spinal cord, followed by secondary
changes in the nerves, neuro-muscular synapses and
muscles. The congenital form of this pathology is
diagnosed at birth on the basis of signs of evident
decreasing or absence of muscular tone, adopting of
a frog-leg position. Spontaneous motor activity is
evidently reduced. In this pathology there are only
slight movements in hand fingers. Paresis of intercostal
muscles leads to disorder of chest movements. Facial
expressions are diminished. Stretch reflexes are
abolished. In most cases the motor disorders remain
without changes. Rarely, in late period, children
can hold head and even can be placed in the sitting
position with support. Usually, children are weak if
standing, skills of walking virtually lacking. Children
with congenital form die in early childhood due to
complicating pathology. Psychic development in the
case of spinal muscular atrophy is not affected at early
stages, but later, develops a different degree of psychic
retardation. In children with hypotonic form of CP
decreasing of muscular tone is not so pronounced as
in spinal muscular atrophy. Unlike the CP evolution
of the spinal muscular atrophy is slowly progressive
in the early form of spinal muscular atrophy, the
children up to the age of 5 — 12 months develops

normally, then, without certain causes or after an
infection, immunization or trauma appears weakness
in lower limbs, following the spread of the process to
the upper limbs and thorax. Stretch reflexes in CP are
exaggerated, and in spinal muscular atrophy they are
disappear with the progress of the disease. Children
lose their motor skills, develop spinal muscular
atrophy, the evolution in severe course of the disease
leading to complete immobilization of patients,
cognitive-verbal development usually corresponds
to the age. Sometimes, it becomes apparent that the
retardation of psychomotor development occurs as
a result of limitation of motor activity of the child
and restriction of contacts with the environment.
It is possible that in milder forms of diseases the
motor disorders stabilizes in hypotonic form of CP,
the decreased muscular tone subsequently passing
into increased muscular tone, or decreased tome
is associated with static or dynamic ataxia. Also
the CP is not characterised by symptoms of spinal
cord pathology, as well as spinal muscular atrophy,
tremor of the fingers, fasciculations, fibrillation of the
tongue with signs of focal atrophy. For the diagnosis
of spinal muscular atrophy Werdnig-Hoffman is
indicated electromyography (EMG), which specifies
the location of the spinal processes. The EMG
shows the potentials synchronized with characteristic
fasciculation [4].

Non-progressive congenital myopathies represent
a group of hereditary diseases determined with
impaired differentiation of skeletal muscles. Only on
the basis of clinical manifestations the differential
diagnosis from some types of congenital myopathies
is impossible. As a differential diagnosis criteria can
be used the data of histological investigation of the
samples of affected muscles, and according to this
criterion, the following forms can be distinguished:
central rods disease, congenital ragged muscular
fibers disease etc. The main clinical manifestation of
these groups of pathologies is congenital decreased
muscular tone. Characteristic is the neonatal period
with certain deviations from normal, caused by
muscular hypotonia, i. e., sucking and swallowing
disorder, apathy, adynamia, diminishing or absence
of stretch reflexes, diminishing of motor activity,
pneumonia caused by breathing disorders. Then, the
patients develops the symptomes of motor sphere
— children start to sit and to walk late, and revealed
different problems in walking. Motor deficit is not
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accompanied by severe disorders in cognitive-verbal
and psychical developing as these signs compensates
with growing. In some cases, the motor disorders
remain permanent over many years, in other cases
the process progresses mildly, and, in other situations
manifested regression of pathological symptomes.
The difficulties in differential diagnosis of congenital
myopathy from hypotonic form of CP, and in children
aged over one year, from ataxic form of CP caused
by similarity of many clinical manifestations and the
evolution of these pathologies. However, a thorough
analysis of differential diagnostic signs is quite
clear. Thus, the difference of CP from congenital
myopathy is that the muscular hypotony, hypotrophy
and weakness are located mostly in the region of
shoulder and pelvic girdle, and in the proximal
regions of the limb. Often is found muscle atrophy
of the neck, shoulder girdle and thorax. Stretch
reflexes are diminished or abolished. Unlike CP in
congenital myopathic process walking is “myopathic”
or waddling. Patients with myopathy rises from the
floor using their hands and arms to “walk” up their
own body (Gowers’ sign), which is not characteristic
for CP. In some types of myopathy for the patients
are characteristic the following phenotypic features:
prolonged face, prognathism, pectus carinatum,
arahnodactyly, thoraco-lumbar scoliosis. Diagnosis
of congenital myopathy is confirmed by changes
to EMG, denotes the primary character of muscle
pathology, i. e., abolition of electrical activity in the
absence of denervation potentials [6].

Progressive muscular atrophies (PMA) represents
a group of hereditary diseases characterized by
progressive muscle weakness and fatigue, atrophy
of skeletal muscles. Duchenne-Becker muscular
dystrophy (DBD) is a monogenic X-linked recessive
pathology, caused by mutation in the gene responsible
for synthesis of the protein dystrophin. Duchenne
muscular dystrophy (DMD) is the most common and
severe type of muscular dystrophy [5]. The prevalence
is 1:3500 male newborns. First clinical signs occur up
to 2 years, children start to walk later, can’t run and
jump. But clinical signs may become evident in 2 to 3
years of life, with problems of walking, i.e., “myopathic”
walking or waddling and pseudohypertrophy of
calf muscles. The process of muscle atrophy is the
ascendant: thigh muscles —> pelvic girdle muscles
—> shoulder girdle muscles —> shoulder muscles.
Pseudohypertrophy can affect muscles of the face,

deltoid muscles, abdominal muscles and muscles of
the tongue. Can associate lumbar hyperlordosis and
winged scapula (scapula alata). The process of atrophy
can affect the myocardium, i. e., cardiomyopathy, with
the development of acute heart failure, explaining the
cause of the high lethality. Motor gastrointestinal
disturbances can occur and changes in the bone
tissue. Intellect is low. There is a correlation between
the degree of impairment of muscles and mental
retardation. In the final stage of muscle atrophy, the
process spreads on the muscle of face, larynx and
respiratory muscles.

Becker muscular dystrophy is a benign form
of neuromuscular disease. The prevalence of this
pathology is 1:20000 male newborns [3]. Becker
muscular dystrophy can be diagnosed on the basis
of presence of the characteristic signs, i. e., muscle
cramps after exercise or decreasing of heart output.
First clinical signs occur no earlier than in 10 to 15
years and the course of disease is milder. The capacity
for work in patients is preserved. Intellect is normal,
and heart disorders are absent. The level of creatine
kinase is smaller than in DMD. Unlike DBD, in CP
at the end of the first year of life on the background of
decreased muscular tone occurs ataxia or hyperkinesia.
An important aspect of differential diagnosis with CP
is slow progressive evolution of the DBD.

Torsion dystonia or dystonia musculorum deformans
(DMD) In children the most common form is the
hyperkinetic type, characterized by involuntary
movements of the muscles that maintain the posture.
Another form of DMD is rigid, manifesting later
although there are described types of pathology which
begin in the early years of life. Rigid form of DMD
is characterized by decreased dopamine synthesis and
intensified catabolic processes, in the hyperkinetic type
determined the increasing of synthesis of dopamine
and epinephrine and intensifying its degradation. A
therapeutic effect is noted in the administration of
L-DOPA (Nakom), especially in rigid type of DMD
(70 — 80% of patients), that confirms the presence of
defect in catecholamine metabolism. It is difficult to
make the differential diagnosis of CP and types of
DMD in early stages. In the case of DMD, motor
disorders appears usually on the background of normal
development or in children with mild retardation of
psycho-motor development, the evolution being slowly
progressive, with a resistance to symptomatic treatment
and rehabilitation measures, which is not characteristic
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for the CP. The presence of similar cases in the family
and aggravated family history suggests hereditary type
of pathology. Improvement of clinical manifestations
after administration of small doses of L-DOPA
(Nakom) indicated the increased probability of DMD
and decreased the probability of CP [8].

Phakomatoses are hereditary diseases characterized
by multisystem disorders of the CNS, skin and
sometimes internal organs. This group of diseases refers
to exomesodermal dysplasia. In the early years of life CP
needs to be differentiated from Ataxia-telangiectasia or
Louis-Bar syndrome, with Neurofibromatosis or von
Recklinghausen disease, and with Tuberous sclerosis
or Bourneville’s disease. Clinical manifestations of
the Ataxia-telangiectasia begin after the age of 3 to
5 years. But the literature describes cases of prime
manifestations right from the first months of life. At
the age of 7 to 12 months determined the retardation
of motor development, characterized by disorders
of coordination in seating, crawling, in support and
walking. Muscle tone is reduced, voluntary movements
of hands are uncoordinated. The infants with Louis-
Bar syndrome often suffer from bronchial-pulmonary
diseases caused by immunodeficiency status. When
children start to walk, ataxia is becoming increasingly
evident and the 1,5 — 2 years appears choreoathetosis,
tremor, nystagmus, the saccade speech. At this stage
clinical manifestation of Louis-Bar syndrome resemble
those of atactic type of CP. Clinical manifestations
noted in Ataxia-telangiectasia syndrome is completed
by the vascular changes as ocular, oral mucosa, skin of
chest and limbs.

On the skin of many patients can be observed
pigmented “café au lait” spots and low pigmented
regions. Unlike the CP the evolution is slowly
progressive, and at the age of 8 to 9 years appear
symptoms of impaired cerebral subcortical structures,
muscular hypotonia converts to hypertonia, develops
Parkinson-like syndrome, it becomes more obvious
intellectual deficiency. The pneumoencephalography
shows atrophy of cerebellum, and EEG findings
suggests diffuse changes in brain bioelectrical activity.
Diagnosis of Louis-Bar syndrome is confirmed by
immunological analyses what confirm the deficiency
of A and B immunoglobulins and other changes of
immunological values.

Neurof ibromatosis or von Recklinghausen disease

In the early childhood similar to a CP one the

following symptoms: muscular hypotonia and

psycho-motor retardation. Neurofibromas on skin,
on the line of the peripheral nerves, nerve plexi or
cerebral is conferring specific clinical manifestations
which differentiate neurofibromatosis from CP.
In the case of neurofibromas located on the line of
peripheral nerve, occur sensitivity disorders, flaccid
paresis and paralysis of certain muscle groups. In the
case of cerebral neurofibromas it leads to signs of
focal and global brain disorders. Often neurofibromas
locate in the region of sclera, cornea, lens, optic
nerve. In neurofibromatosis are characteristic spots
of increased pigmentation “café au lait” on the chest,
abdomen, upper and lower limbs, which manifests
at birth or may occur gradually over the first few
years of life. With age, the number of increased
pigmentation spots is increased. Sometimes other
signs appear, such as: regions of decreased skin
pigmentation, vascular spots, regions of hair with
decreased pigmentation. Cerebellar neurofibromas
lead to ataxia, neurofibromas in spinal cord can be
manifested by flaccid or spastic paresis. Often it is
found a mild mental retardation occurred long before
the neurological manifestations [1].

Tuberous sclerosis or Bournevilles disease is
characterized by the triad of clinical manifestations:
mental retardation, seizures and adenomatosis
of sebaceous glands. The clinical picture usually
manifests at the age of 4 to 5 years. In infants tuberous
sclerosis resembles the CP by retardation of psycho-
motor development and muscular hypotonia. During
the development of the child, psychiatric disorders
are aggravated, often convulsive syndrome is found.
Adenomatosis of sebaceous glands in the facial
region refers to the late symptoms of the disease,
but pigmented or depigmented spots on the skin
it is often can be observed even at birth or in early
childhood. Tuberous sclerosis evolution is progressive,
which is not characteristic for the CP.

The group of neuro-degenerative disorders
includes Friedreich’s disease, Hereditary spastic
paraplegia or Strumpell disease, Torsion dystonia or
dystonia musculorum deformans etc [7].

Friedreich’ ataxia is caused by the degeneration
of the posterior and lateral horns of the spinal cord.
The pathological process involved spino-cerebellar
tracts and, in less extent, pyramidal tract. Sometimes
there are found changes of cerebellar and pontine
nuclei and in the subcortical structures. Clinical
manifestations usually appear at the age of 6 to 10
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years. In some cases, motor development retardation
appear during the early years of life. The children
start to sit later, start to walk later with support;
the movements are sloppy, often lose balance while
walking and fall; muscle tone is decreased [1]. As
the disease progress, ataxia becomes more expressed
in the lower limbs and then in upper limbs; stretch
reflexes are abolished initially at lower limbs, and
then, at the upper limbs. Subsequently, with the
involvement in the pathological process of pyramidal
tract, decreasing of muscle tone sometimes change to
increasing of muscle tone, in association with deep
sensitivity disorders. Typical thoracic scoliosis of the
spine and evident pes cavus deformity of the foot also
known as the “Friedreich’s foot” are characteristic. In
80% of cases are found congenital heart defects and
dystrophic myocarditis. Mental deficiency develops
in 10 = 15% of patients on the background of
evident neurological symptoms. There is a need for
differentiation of Friedreich’s ataxia with atactic type
of CP. Against the diagnosis of CP are the following
signs: spinal signs of neurological disorders, spinal
damage, characteristic deformity of the foot, as well
as progressive evolution of pathology.

Hereditary diseases of amino acids metabolism
(phenylketonuria, histidinemia, lysinemia, leucinosis)
belongs to the hereditary enzymopathies caused
by autosomal-recessive gene mutations. At the
base of etiology of these pathologies is total or
partial insufficiency of enzymes participating in
the metabolism of one or other amino acid lead to
synthesis of toxic metabolites which act toxic on
nervous system. Parents of these children typically
don't notice any disturbances in the development
of children in early periods of development, but
sometimes can note in their children drowsiness,
apathy, hypotonia, or, in contrast, hyperactivity,
unmotivated cry, sleep disorders, which appear on the
background of the problems with feeding or care.

As the child growth can be noted the retardation
of psycho-motor development with major disorder
of cognitive functions. The clinical picture is
completed by other signs as: nystagmus, tremor
of eyes, strabismus, seizures, tremor, increasing of
stretch reflexes. Hydrocephalic or microcephalic
syndrome can appear. Sometimes, the retardation
of psychic development becomes evident only at
the end of the first year of life. Changes in psychical

development consist in apathy, diminishing of

defense reactions, fatigue, and cognitive-verbal
disorders. In some children it is found neurotic
disorders, syndrome of excitation, aggressiveness,
decreasing the motivation and motor disorders
as muscle hypotonia and balance disorders. If the
children are constantly acquiring new skills even
in the most severe cases of CP, for the cases of
hereditary disorders of the metabolism of amino
acids is characteristic not just motor and mental
retardation, but progressive and chronic worsening
of the status. In case of suspicion of inborn
errors of metabolism are administered special
investigations assessing the concentration of amino
acids in the urine and blood (hyperaminoaciduria
and hyperaminoacidemia), as well as methods
of assessing the levels of certain metabolites in
biological fluids and tissues of the organism, as well
as methods for assessing activity of enzymes [5].
Hereditary  lipid ~ metabolism disorders
(gangliosidoses, leukodystrophy etc.) refers to group
of the hereditary enzymopathies, in which the cells
of the nervous system and other tissues of the body
accumulates products of fat metabolism, leading to
degenerative changes. The period of onset of clinical
manifestations, severity of the process, evolution
and course of disease are in direct correlation with
metabolic and enzymatic defect. In most cases the
clinical manifestations of damage of the nervous
system appear only after a few months of age. In
the first months of life these children develops in
accordance with the standards, after which the child
gradually loss the acquired skills. These manifestations
parents can attribute to introducing certain foods in
nutrition or infections or to immunization. In patients
with gangliosidoses primarily affects mental and
cognitive development and cognitive-verbal sphere,
losing interest to environment, the children does not
smile, develops speech pronunciation of sounds, suffer
socio-affective behavior, are losing “awakening” reflex,
not reacts to the mother’s voice, etc. Simultaneously
develops muscle hypotony, child loses the ability to
held the head, to turn from back to abdomen, to grab
a toy, voluntary movements are rare, diminished.
Over several months the hypotonicity transforms
into hypertony, less pronounced compared to the CP
and not associated with increasing of stretch reflexes.
The symptoms described are associated with other
neurological symptoms such as tremor, seizures,
cranial nerve paresis (strabismus, ptosis, anisocoria,
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ophthalmoplegia). Leukodystrophies most commonly
develops during pre-school period. Sometimes,
however, the first clinical manifestations may occur in
children of early age, which often creates difficulties
in differential diagnosis of leukodystrophies with
CP. Equally, as in gangliosidoses, patients with
leukodystrophies develops normally in the first few
months of life. Lately manifests neurological signs as
following: apathy, adynamia or increased irritability,
children become restless, crying foralong time, sucking
difficulties, muscle tone diminished. Symptoms
gradually worsen and appear new symptoms of the
disease: increasing of head perimeter, associated signs
of disorders of cranial nerve functions, i. e., strabismus,
vertical and rotational nystagmus, optic nerve atrophy,
bulbar syndrome, Grife sign, and seizures [10].
Hypotonicity gradually progress to rigidity until
opisthotonus, hyperkineses are possible. Sometimes
the disease manifested by convulsive syndrome. As
neurological impairment is worsening, retention in
the psycho-motor development also progresses. Other
inborn error of metabolism, leukodystrophy, unlike
the CP, is characterized by a progressive evolution
and a severe retardation of psychical development,
resistant to symptomatic treatment administered.
Mucopolysaccharidoses represents a group of
disorders caused by defect of specific lysosomal
hydroxylases that participates in the breakage of
glycosaminoglycanes ~ or  mucopolysaccharides.
Uncleaved material is deposited in virtually all
body cells in lysosomes. Clinical manifestations are
characterized by the impairment of nervous and

skeletal-muscular system, eyes and internal organs.
In the early childhood period, this group of diseases
manifested with muscle hypotonia and psycho-
motor retardation, and differential diagnosis is made
with hypotonic form of CP. However, in children
with mucopolysaccharidoses even from birth are
noted some phenotypic characteristic features, i.
e., macrocephaly, coarse facial features (prominent
forehead, hypertelorism, small nose with flattened
nose base, ears deformed, macroglossia), chest
deformation, kyphosis, etc. Fingers and toes are
short and wide, large abdomen, hepatomegaly and
splenomegaly, often can be present umbilical and
inguinal hernias. Heart pathology is manifested by
cardiac arrhythmia, cardiac murmurs. Subsequently
patients exhibits visual and hearing impairment, and
sometimes develop cataracts or optic nerve atrophy.
In children present a physical retardation. Mental
deficiency is characteristic from mild to moderate
or severe grade. The phenotype of children with CP,
unlike that of patients with mucopolysaccharidoses,
is usually normal, without the minor congenital
anomalies or stigmas of abnormal embryogenesis.
Diagnosis of mucopolysaccharidoses is confirmed
by detection in urine of various fractions of
glycosaminoglycanes, metachromatic substances,
and accumulates in skin fibroblasts and leukocytes of
mucopolysaccharides [9].

In neurogenetic pathologies can be determined
different neurological manifestations on the presence
of which we can make differentiation with cerebral

palsy (Table I).

Table I. Differential diagnosis oc cerebral palsiei (CP) with some neurogenetic pathologies

Neuro-genetic pathologies CP

Neurological
manifesta-
tion

Neuro-genetic pathologies CP

Neurological
manifesta-
tion

a) progressive spinal muscular atrophy,

b) congenital myopathies,

¢) defifciency of oxidizing of fatty acids,

d) mitochondrial cytopathies, glycogenoses (Il - V),
e) hyperglycemia without ketosis,

f) multiple deficiency of biotin-sensible carboxylase,
) Zelleweger syndrome,

h) Pompe disease,

i) Menkes disease or trychopolyodystrophy,

j) neural axonal dystrophy,

k) gangliosidoses (early-onset),

) infantile ceroid lipofuscinosis,

m) spongiform degeneration,

n) Leigh syndrome, early-onset.

a) Krabbe disease,

b) ceroid lipofuscinosis of infants,

¢) some infantile mitochondrial diseases,
d
€

Muscular hypotony

) axonal neural dystrophy, -+
) Cockayne syndrome,
f) Rett syndrome,

@) nanism with bird-like skull etc.

Microcephaly

I T

a) Tay-Sachs disease,

b) Alexander disease,

¢) Hurler disease (PMZ ),

d) spongiform degeneration.
a)

b)

C

Increasing
of head
perimeter

hereditary spastic paraplegia (Strimpell disease),
early-onset infantile ceroid lipofuscinosis,

) juvenile metachromatic leucodystrophy,

d) Krabbe disease,

e) juvenile gangliosidosis GM-2 type 1,

f) Niemann-Pick disease C type,

g) X linked recessive adrenoleucodystrophy,
) Gaucher disease.
)
)

Prevailing of pyramidal
syndrome

h
a) Wilson disease,

b) Friedreich’s ataxia,

¢) neuronal axonal dystrophy,

d) metachromatic leucodystrophy,
€) ataxia-teleangiectasia,

f) Leigh syndrome,

g) Niemann-Pick disease,

h) some late-onset gangliosidoses,
i) Lafora diseases.

1+

Signs of cerebellar pa-
thology

R I
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SscB,2
g;.’_é % §% % a) hyperammonemia caused by urea cycle | +
S35 es disorders,
3583 g% S | b) homocystinuria, +
E % sS85 E |0 acute porphyrias, + | -
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CONCLUSIONS

Ditferential diagnosis of cerebral paralysis with
some neuro-genetic diseases, especially in the early
period of development of the complex of health
sciences, it a very important topic of concern for
contemporary society in general, and need support to
secure a sustainable and stable development.

Development of child suffered from CP with
neuro-psychic disorders presenting in the first years
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Enteric neuropathy
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REZUMAT

Introducere: Neuropatia enterici care este cuprinsi in spectrul mai larg al neuropatiilor autonome este o entitate mult subdiagnosticati la copil dar care are efecte

de amploare asupra pacientului cu patologie neurologici medie si severd. Daci este recunoscutd la timp efectele ei pot fi reduse ameliordnd astfel si patologia neu-
rologici. Obiective: Dorim s evidentiem implicarea tublului digestiv ca suport vital pentru functiile motrice i cognitive superioare la copil prin studiul aminuntit
al mecanismelor fiziopatologice care fac aceste legituri. Material si metode: Am parcurs literatura clasici de specialitate de pe site-uri specializate: Pub-med si
Google Academic. Au fost 90 de articole privind epidemiologia, bolile rare, fiziopatologie, tratament prognostic. Rezultate: Neuropatiile enterice pot fi cauzate
de un defect genetic ce antreneaz3 atit afectare neurologici cit si digestivd, iar diagnosticele diferentiale pot intra in discutie, unde atingerea este pur digestivi sau
predominant digestivi cum ar fi miopatiile viscerale sau sindromul VACTERL, dar care in ansamblu pot antrena conex afectare neurologici si chiar de naturd psi-
hiatrici si endocrind. Concluzii si discutii: Neuropatiile enterice chiar daci inci necunoscute pe scard largi sunt diverse ca si cauze, printre care pot fi si bolile rare,
dar luate in ansamblu des intalnite, iar actuala lucrare este un instrument pentru o mai ugoard recunoastere a lor, pentru cresterea calititii vietii pacientilor afectati.

Cuvinte-cheie: neuropatia enterici, genetic, neurologic, digestiv.

SUMMARY

Introduction: Enteric neuropathy is included in the wider spectrum of neuropathies autonomy is a subdiagnosed entity in the child but which has major
effects on the patient with a medium and severe neurological pathology. If recognized in time, its effects can be reduced thereby improving neurological
pathology. Objective: We want to highlight the involvement of the digestive tract as a vital support for the motor and cognitive superior functions in child
through the detailed study of the pathophysiological mechanisms that make these connections. Material and methods: We have gone through the classi-
cal specialized literature on Pub-med, Academic Google's specialized websites. There were 90 articles on epidemiology, rare diseases, prognostic treatment
pathophysiology. Results: Enteric neuropathy can be caused by a genetic defect that causes both neurological and digestive impairment, and different
diagnosis can come into question where touching is purely digestive or predominantly digestive, such as visceral myopathy or VACTERL syndrome, but
which may in general cause neurological connection related damage and even psychiatric and endocrine. Conclusions and discussions: Enteric neuro-
pathies, although not yet widely known, are diverse by their causes, including rare but commonly encountered, and the current work is an instrument for
their easier recognition for increasing the quality of life of affected patients.

Key words: enteric neuropathy, genetic, neurological, digestive.

Taxonomie: Neuropatia enterici din cadrul
mai larg al neuropatiei autonome, a fost denumi-
td si dismotilitate gastrointestinald dar si gangli-
onopatie autonomi [1]. In prezent termenul de
displazie neuronald intestinali a fost inlocuit cu

disganglionoza sistemului nervos enteric [2]. Epi-
demiologie: Obstructia enterald cronici este de
1/40.000 nou-niscuti vii pand la 1/100.000 nou-
niscuti vii. Pseudoobstructia intestinali cronicd
este una dintre cauzele cele mai importante pentru
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marasmul datorat afectiunii intestinale la copii
atingand procentul de 15%, iar la adult de 20% [3].
Fiziopatologie: Sistemul nervos enteric este com-
pus din 500 de milioane de neuroni, care sunt de 14
tipuri, pe cand celulele gliale ce le apartin sunt de 4
ori mai multe, aceste structuri celulare se organizea-
z4 in doud plexuri interdependente care existd de-a
lungul intregului intestin unul situat in submucoasi,
iar unul mienteric (fig. 1).

de ajustare a
motilittii intestinale

de perceptie a
stimulilor senzoriali

regleaza aportul
sangvin local

regleaza imunitatea functiile tesutului
locala epitelial local

Figura 1. Functiile sistemului nervos
Sursa Adaptarea autorului dupa [4]

Sunt mai multe teorii ale afectirii intestinale.

Un mecansim incriminat este formarea de au-
toanticorpi impotriva receptorilor acetilcolinei din
ganglionii apartinind tubului digestiv, fenome-
ne ce se leagd mai ales de aparitia achalaziei si a
pseudoobstructiilor intestinale cronice [1]. Pertur-
barea genei filaminei A poate duce la o serie de
fenomene intricate cum sunt obstructia cronicd
intestinald ce se poate asocia cu tulburiri din sfera
vasculard dar si cu defecte cardiace. Gena filami-
nei A este X linkatd, iar consecinta este afectarea
straturilor musculaturii netede intestinale care de-
vine anormald dar si o migrare neuronald anorma-
li corespunzitoare la nivel intestinal [5]. Privind
ganglionii intestinali poate exista agangliozidozi
pentru Boala Hirschsprung pe segmente variabile
ale intestinului, sau o dezvoltare submucoasi exce-
sivd a anumitor ganglioni la copiii care au implinit
un an — mecanism care se leagd de displazia neruo-
nald intestinala tip B. In achalazia esofagiand afec-
tarea priveste neuronii din plexurile mienterice ce
elibereazd oxid nitric si are un efect de relaxare a
sfincterului esofiagian [6]. Un alt mecanism propus
este degenerarea sau pierderea neuronilor enterici
care va avea ca si consecintd afectarea structurii dar
si deficite functionale ale intregului sistem enteric
digestiv [7]. La baza unei disfunctii intestinale de
tip pseudoobstructie intestinald cronicd se poate
afla existenta celulelor defective interstitiale. Tot
in producerea acestei boli poate fi implicatd gena
ACTG2 care codifici o proteind denumiti actina

enterici gamma 2, foarte importantd implicatd in
contractia musculard [8]. Si incircitura bacteriani
intestinald joaci un rol aparte, intrucat existd
neurotransmititori eliberati de citre bacterii si care
pot duce la neuropatie entericd, iar pe de alta par-
te prezenta anumitor dezechilibre bacteriene poate
altera neurotransmisia entericd. De aceea clinicienii
si cercetdtorii trebuie sd acorde atentie la utilizarea
probioticelor, dar si a antibioticelor asociate cu o di-
etd bine ginditi care sd duci la o adecvare a neuro-
transmisiei enterice [9].

In 2005 Bickhed si colectivul sidu au definit
microbiota care este un ecosistem simbiotic amplu
si care este compus din bacterii, virusuri, fungi si
protozoare precum si archaea. Constelatia imuni a
gazdei, terenul genetic pe care se afli aceasta, dar
si virsta au un rol decisiv de cum evolueaza acest
sistem de microbiotd si cum poate el influenta
functionalitatea sistemului nervos enteric, iar mo-
dificirile epigenetice inseamna modificiri in mo-
dul de exprimare ale genelor dar fird a se modifica
ADN-ul. Microbiota va schimba polarizarea ne-
uronilor intrinseci primari din intestin si in acest
mecanism sunt implicati si neuronii sensibili la cal-
bindini. Pe de alta parte prin modularea expresiei
genei triptofan-hidroxilazi-1, care are rolul de a
limita transformarea triptofanului din alimente in
serotonind - pot actiona acizii grasi cu lant scurt,
antioxidantii pe bazd de vitamina E precum si acizii
biliari [9]. Ganglionita entericd se constituie pri-
mar sau secundar: paraneoplazic sau datoritd unor
infectii sau secundar unor afectiri neurologice. La
nivel enteric se constituie un infiltrat compus din
celulele inflamatorii §i imune.

Aceste procese vor duce la disfunctia neuro-
nilor din intestin si chiar la degenerarea lor, deci
se vor pierde din intestin o parte din neuronii
enterici datoritd acestor procese. Ganglionita va
fi confirmati cind avem anticorpi circulanti an-
tineuronali ce sunt indreptati asupra unor anume
tinte moleculare. Aceste molecule atacate sunt
proteinele Hu si Yo , precum si receptorii pentru
neurotransmititori si canalele ionice [10]. In sin-
dromul de pseudoobstructie intestinald cronicd
apare o presiune intestinald crescutd, care va duce
la fenomene de malabsorbtie intestinald, precum
si la o translocatie bacteriand fenomene ce duc la
malnutritie si migrarea bacteriilor in singe deci la

sepsis [11] (fig.2).
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Cele mai comune etiologii includ paralizie
cerebrald in care pot fi antrenate si tulburirile
digestive, endocrinopatii, diabetul zaharat.
Sindromul de obstrutie intestinald cronici
are ca si cauze fie forme primare, idiopatice,
fie apare secundar bolilor de tesut conjunctiv,
distrofiilor musculare, bolilor infiltrative sau
bolilor sistemului nervos cu afectare multisis-

temicd, bolilor metabolice si endocrine.

Figura 2. Etiopatogenie
Sursa Adaptarea autorului dupa [12]

Diabetul zaharat implicd neuropatii cu diferi-
te afectdri prezente la 60-70% dintre diabetici (ale
nervilor periferici, neuropatia ce afecteazi disfunctia
erectild, disfunctia autonomi se exprimi si la nivel
cardiovascular cu modificiri ale frecventei cardiace
si tensiunii arteriale, iar diabetul induce si gastropa-
reza). Aceste neuropatii ce apar in diferitele forme
de diabet si la orice varsti se amelioreazi atunci cind
este reficut echilibrul metabolic din diabet, aceste
tulburdri pot perturba inclusiv somnul pacientului
[13]. La diabetici dezvoltarea neuropatiei cu diverse
afectdri este oarecum predictibild daci trigliceridele
sunt crescute, daci indicele de masi corporali este
crescut, dacd este prezent si fumatul (care si la copii
incepe la varste fragede) precum si hipertensiunea
(prezentd deja si ea la 10% dintre tineri fie cunoscu-
t1 sau necunoscuti) [14].

Lupusul poate fi incriminat datoritd modificiri-
lor care le induce, cele gastrointestinale apirind la

m Populatie de sex masculin neafectatd de achalazia esofiagiand

= Populatie de sex masculin afectatd de achalazia esofiagiana

50% dintre pacienti. Aceste manifestiri pot fi en-
teropatia cu pierdere de proteine, pseudoobstructia
intestinald, dar si afectarea hepatica precum si afec-
tarea pancreasului cu pancreatiti [15]. In lupus
se poate asocia la pseudoobstructia intestinald si
dilatarea hepatobiliard fird obstacol precum si ure-
terohidronefroza fird calcul printr-un mecanism de
afectare al motilititii musculaturii netede [16].

Dar si siclemia poate fi uneori incriminatd
in generarea unor complicatii digestive cum este
pseudoobstructia intestinald [17].

Boala Hirschrpung apare cu o frecventi de
1/5000 de nasteri, iar simptomele ei sunt incapaci-
tatea copilului de a elimina meconiu in primele 24
de ore, ceea ce antreneazi ulterior distensie abdomi-
nald, imposibilitatea de a se alimenta precum si vir-
situri. Sunt anumite boli care asociazi modificiri
tip maladie Hirschprung cum este sindromul Down
care are aceste modificiri la 10% dintre pacienti,
dar ele apar si in sindromul Haddad, dar asemenea
modificari se regisesc si in sindromul Mowat-Wil-
son [6]. Agangliozidoza din maladia Hirschprung
nu este intotdeauna prezentd de-a lungul intregului
tract intestinal, ea poate fi si partiald, iar atunci este
mai frecventd la nivelul segementului rectosigmoi-
dian [2].

Achalazia  esofagiani este estimati de
0,18/100.00 cazuri si duce la disfunctie motricd
esofagiand urmatd de disfagie, regurgitare precum si
de un pronuntat disconfort retrosternal si pierderea
in greutate ce o urmeazi. Ea este repartizatd egal pe
sexe si este diagnosticatd la aproximativ 10,9 ani.
Gastropareza se produce in contextul unor infectii

18%

T 82%

= Populatie de sex feminin neafectata de achalazia esofiagiand

= Populatie de sex feminin afectata de achalazia esofiagiana

Figura 3. Repartizarea pe sexe a achalaziei esofiagiane
Sursa Adaptarea autorului dupa [12]
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virale (18%), dupd procedee chirurgicale (12.5%), in
cazul unor boli mitocondriale (8%), dar si in cazul
afectirii diabetice (2%-4%) [18]. Dupi infectiile vi-
rale gastropareza poate fi severd, pot apirea infectii
severe cu bacterii si fungi ulterior, care la randul lor
pot da emboli pulmonari, ducind inclusiv la de-
ces [19] (fig. 3).

Ataxia spinocerebeloasi cu debut infantil,
transmisd autosomal recesiv are un tablou clinic
la adolescenti conturat cu hipoacuzie profundi ce
asociazd neuropatie axonald senzitivd prezentind si
atrofie opticd dar poate fi prezenti si disfunctia sis-
temului nervos autonom, iar la fete se evidentiaza si
hipogonadismul hipergonadotrofic [20].

Distrofia miotonicd se poate asocia des cu
pseudoobstructie intestinald cronicd la adult, iar
la copil e mult mai rard si poate fi cauzati uneori
de asocierea in aceastd patologie cu deficienta de
a-actind al musculaturii netede la nivelul stratului
muscular extern al ileonului, iar la nivelul colonului
se poate manifesta cu plexitd eozinofilici, iar eozi-
nofilele pot infiltra si musculaturea colonului [21].

Mutatile filaminei A sunt gisite la femei mai
frecvent pentru ci birbatii nu supravietuiesc acestei
maladii de obicei, ea fiind X linkatid. Modificirile ce
apar sunt heterotopia nodulard periventriculari ex-
plicabild prin faptul ci este afectat mecanismul mi-
gririi neuronale, complicatii cardiace mai indeosebi
valvulopatii explicabile prin ingrosarea valvelor, dar
si prin ldrgirea vaselor de singe, trombocitopenia cu
anizocitozi si distributia anormald a granulelor o la
nivelul lor, dar si sindromul Ehlers-Danlos asociat
acestei disfunctii. Pe plan digestiv disfunctiile sunt
de malrotatie intestinala si pseudoobstructia intes-
tinald care si ajutd la diagnostic dacid sunt luate in
considerare de citre clinician [22].

Encefalomiopatia mitocondriald gastrointesti-
nali (MNGIE) este rard, transmiterea sa fiind au-
tozomal recesivi. Mutatiile sunt legate de timidin
fosforolilazd de aceea vor creste timidina si deoxyu-
ridina care sunt toxice §i care vor afecta activitatea
AND mitocondrial [23]. Sindromul MINGE poa-
te si debuteze cu o anorexie atipicd. Timpul mediu
de diagnosticare de la primele simptome este de
12 ani. Diagnosticul se pune adunidnd urmatoarele
criterii: o crestere a acidului lactic in singe dar
tird un pH modificat, IRM cerebral modificat cu
leucoencefalopatie si care nu are simptome evidente.

Criterii directe de MINGE sunt sciderea sub 10% a

activititii timidin fosforilazei in leucocite, totodati
asociatd cu cresterea timidinei in plasmi de peste
>3pumol/L cu nivele ale deoxiuridinei plasmatice de
peste >5Spmol/L), si test genetic molecular pozitiv
pentru gena TYMP [24].

Mitocondropatiile sunt o cauzd importantd
la copiii afectati de boli rare. Ele implicd in 15%
dintre cazuri simptome gastrointestinale. In cazul
sindromului MELAS acesta este asociat cu mutatia
ADN A3243G mitocondrial. Simptomele digestive
asociate sunt balonarea, disfagie, virsiturile recu-
rente precum si anorexia [12]. Cénd pacientul are
o asemenea mutatie probabilitatea este mai mare de
a dezvolta sindrom de pseudoobstructie intestinald
cronici daci el are deja afectare cardiacid si un indice
de masi corporald mic [25].

Boala Fabry este o boali lizozomald si este
linkata prin cromozomul X si dupi cele mai recen-
te date afecteazd aproximativ 1/4000 copii nou-
niscuti. Simptomele digestive cuprind greatd, du-
reri abdominale, scaune diareice precum si senzatia
de satietate ce apare precoce. In celulele pacientului
se acumuleazi globotriaozylceramida (GL-3) care
se localizeaza in lizozomi pentru ci enzima a-Gal
din lizozomii pacientului este deficitard. Vor urma
procese fiziopatologice ca inflamatia tesuturilor ur-
mate de ischemie locali si procese de fibroza repa-
ratoare [3].

Sindromul de microcolon asociat cu hipoperis-
talticd intestinald si vezicd urinari miritd (MMI-
HS) este prezent de la nastere si are caracteristici
pierderea contractiei musculaturii netede la nivelul
vezicii urinare si a intestinului. Genele cirora se
datoreazi acest sindrom sunt: ACTG2, MYH11 si
LMODI1 (fig. 4).

Enzimele ce sunt inflentate sunt kinaza lantului
usor al miozinei care are la rindul ei trei izoforme:
una lungd ce nu e caracteristici muschilor, una
mai scurtd ce e caracteristici pentru muschiul ne-
ted si una foarte scurti denumiti telokina 17 [26].
La acesti pacientii cu mutatia ACTG2 s-au gisit
variante heterozigote missense [27]. S-a crezut cid
transmiterea sindromului este numai autozomal re-
cesivd, dar s-au gisit si variante autozomal domi-
nante la acest sindrom [28]. O varianti autozomal
dominantd implicd si disfunctie biliard prin afectarea
contracturii musculaturii  vezicii biliare [29].
In acest sindrom poate si apard si midriazi [30].
Obstructia functionald gastrointestinald se poate
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Figura 4. Genele care genereaza aparitia sindromului de microcolon asociat cu hipoperistalitica intestinala (MMIHS)
Sursa: Elaborat de autor

asocia cu sindromul Prune-Belly precum si cu of-
talmoplegia externd, iar o altd asociere este esofa-
gul Barett. MMIHS se poate asocia si cu trisomia
18, cu rabdomioamele cardiace si cu deletia 15 q
11 [31]. Pacientii cu acest sindrom necesitd adesea
nutritie parenterald, iar ulterior se propune inclu-
siv transplant de mai multe organe [32]. Distensia
vezicii urinare se poate face cu cateterizare sterild
intermitentd (CICC) sau se poate face o vezicosto-
mie la acestea addugindu-se si antibioprofilaxia, dar
numai in caz cd infectiile urinare sunt frecvente.
La fel se face adesea la acesti pacienti gastrostoma
sau ileostomd precum si nutritie parenterald tota-
la, secventierea acestor terapii crescind calitatea
vietii si supravietuirea mai buni pe termen lung a
pacientilor [33].

Sindromul Treacher Collins are un spectru de
mutatii ce cuprinde (TCOF1) (5q32-q33.1) dar si
polipeptidele D si C ale ARN POLR1D [13q12.2],
POLRI1C [6p21.1 ], aceste mutatii duc in final prin
studii demonstrate pe soarece la aganglionozi a co-
lonului si pot explica asocierea acestui sindrom cu
pseudoobstructia intestinali cronicd [34].

Sindromul Ellis-van Creveld (EVC) este un
sindrom autosomal recesiv rar si asociazd un-
ghii hipoplastice, polidactilie si acondrodisplazie.

Cognitia este de obicei normali la acesti copii. De
obicei functia intestinald nu este afectatd dar cind
aceasta se asociazd poate apirea afectare severd a
dezvoltirii [35].

Sindromul Ogilvie este pseudoobstructia colonicd
acutd si apare rar la copii, ei acuzi dureri abdominale
siauunabdomen mare, dureros timpanic,au senzatia
de greatd si varsd, dar pastreazi peristalitica intesti-
nald, iar imagistic se caractrerizeaza printr-o dilata-
re foarte mare a colonului, dar obstruarea sa meca-
nicd fird a avea o obstructie colonici evidenti. Acest
sindrom poate si apard si dupd un transplant renal
la copii [36].

Sindromul Ogilvie poate fi determinat de
infectia cu citomegalovirus [37].

Boala Kawasaki este si ea asociatd sindromului
de pseudoobsructie intestinald [38]. Uneori aceastd
maladie prin acest mecanism poate mima abdome-
nul acut chirugical [39].

Amiloidoza datorati unui mielom multiplu
poate induce in eroare diagnosticul in cazul unei
pseudoobstructii intestinale instalate in aceastd
constelatie si poate imita ascita ceea ce va da usor
erori diagnostice [40].

O vastd majoritate de virusuri dau neuropatii
cu sechele care se pot intinde pe zile si chiar ani.
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Virusurile coxackie, echo, dar si prin urmele pe care
le lasi rujeola se poate instala aceastd neuropatie en-
tericd pe care o putem denumi si enteropatie.

Campilobacter jejuni poate cauza gastroenteritd
si poate da complicatii cum sunt sindromul Guillain
Barre sau sindromul Miller Fisher. Se produc an-
ticorpi antiganglioside fapt demonstrat pe soareci
diabetici nonobezi, iar interleukina implicatd sunt
IL 10 [41].

Virusul campylobacter jejuni poate cauza
pseudoobstructie intestinald si leucoencefalopatie
multifocald progresivd la pacientii cu transplant re-
nal. Acest lucru poate fi demonstrat cu PCR pentru
acest virus din lichidul cefalorahidian si singe [42].

Infectia cu virusul varicelei poate determi-
na perforatie gastrici sau intestinald prin ulce-
rare si pseudoobstructie intestinald. Virusul este
foarte infectios in vivo dar in vitro nu se trans-
mite decat celuld la celuld. La adulti sau pacienti
imunocompromisi aceastd infectie poate cauza
moartea. Virsul intrd in om pe cale respiratorie apoi
ajunge la tesutul limfoid si la amigdale. Tinta lui
sunt limfocitele T, iar de aici infectia merge la pie-
le, in celulele bazale din epiderm. Sistemul nervos
enteric nu are inervatie directd de la SNC.Virusul
varicelo-zosterian poate si se cantoneze si si stea
latent in sistemul nervos enteric. La fel cum virusul
se reactiveazd la nivelul ganglionilor din ridicinile
dorsale ale nervilor si din nervii cranieni se poate
reactiva si la nivelul enteric si duce la zosterul en-
teric, fapt demonstrat de autopsiile ficute pentru
sindromul Ogilvie. Anumite fragmente de ADN
varicelo-zosterian-care codificd pirti componente
virale-au fost gisite in saliva acestor pacienti si ast-
fel s-a demonstrat existenta zosterului enteric pen-
tru pacientii care s-au plans de dureri abdominale si
la care nu s-a gisit o cauzi concretd [43].

Infectia cu virusul HIV ajunge si la nivelul ce-
lulelor gliale din intestin, astfel la nivel intestinal
apare inflamatia care la rindul ei produce leziuni
ale neuronilor enterici, iar acestia genereazi un ris-
puns intestinal anormal. Existd o proteind cheie in
acest proces denumitd transactivator de transcriptie
denumiti Tat care mediazi leziuni neuronale oda-
td ce virusul HIV e eliberat din celulele gliale.Un
mecanism important este alterarea canalelor de Na+
si generarea potentialului de actiune. Tat actioneazi
impreund cu morfina pe neuronii enterici, morfi-
na inhibind generarea potentialului de actiune si

motilitatea intestinald. Tat ajutd virusul in procesul
de transcriptie si determind secretie mai mare de
cytokine care vor amplifica inflamatia si procesele
oxidative, astfel determinand apoptozi. Virusul in-
fecteazd si macrofagele si limfocitele din intestine,
iar afectarea enterocitelor datoritd virusului deter-
mind malabsorbtie. HIV afecteazi si segmentele
superioare ale tractului digestiv ceea ce duce la dis-
pepsie, greatd si virsituri [44] .

Nu rare sunt si cazurile iatrogene, rimase adesea
silentioase pentru ci efectele adverse ale antipsihoti-
celor si medicamentelor care actioneazi pe sistemul
nervos central nu sunt intotdeauna cunoscute. Ast-
tel sindromul de pseudoobstructie intestinald poate
fi produs de antidepresive, anxiolitice fenotiazine
si altele [12]. Astfel in cazul folosirii trihexyfeni-
dilului poate apirea sindromul de pseudoobstructie
intestinali [45]. In patologia bolilor rare (dar care
de fapt sunt nu intotdeauna foarte rare, ci mult incid
subdiagnosticate) o cauzd importanti sunt deci bo-
lile mitocondriale. O afectare mitocondirali este es-
timatd ci existd la 1/5000 de pacienti, iar 1/400 are
o mutatie mitocondriali m.3243A>G din ARN-ul
de transcripte mitocondrial al genei leucinei.

Simptome: cele mai comune sunt virsitruile,
durerile abdominale, diarea inexplicabild, retard al
cresterii, indispozitie, ascocierea cu diferite afectiri
endocrine, dar si contextul mai larg al unei boli sis-
temice trebuie si faci clinicianul si fie atent si nu
scape acest diagnostic. Constipatia este in cele mai
multe cazuri functionald la copil, dar iatd cd in 5%
dintre cazuri ea poate avea un substrat organic sever,
iar 20-25% dintre consulturile gastroenterologului
pediatru se datoreazd constipatiei [2]. Uneori poa-
te apdrea diareea intratabild de lungi duratd, avind
ca substrat defecte congenitale ale enterocitelor pe
langd intolerantd la carbohidrati si alergii la anu-
mite alimente [46]. In multe patologii se ajunge
la sindromul de pseudoobstructie intestinald iar
multi dintre pacienti devin malnutriti, iar 1/3 dintre
pacientii adulti precum si 80% dintre pacientii copii
vor avea nevoie de ingrijiri la domiciliul cu nutritie
aparentald (tabel I).

Diagnostic: Cea mai importantd metodd di-
agnosticd este anamneza si “sd te gandesti la”, ur-
mand apoi teste diagnostic specific pentru decelarea
malfunctiei tubului digestiv, dar si teste specifice
pentru fiecare dintre bolile particulare suspectate.
Toti pacientii vor beneficia de examene de laborator
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Tabel I. Tabloul clinic. Sursa: Elaborat de autor dupa [47]

Tabloul clinic

prezenta
varsaturilor la

distensia 91% dintre dureri diminuarea diareea (31- intol tel imot
abdominald | pacientisicare| abdominale cresterii 42%) precum |n|_o erantete simptome
(98%) pot i bilioase |  (58-70%) (62%) si constipatie | 2'Mentare urinare
in 81% dintre
cazuri

uzuale hemoleucogramai, glicemie, VSH, fibrinogen,
uree, creatinini, TGP, TGO, LDH, CK, amonie-
mie analizd care este deja necesar si intre in uz in
toate serviciile pediatrice dar si de adulti, examen
sumar de urini. Vor mai fi ficute EEG, IRM, sau
angiolRM, factor reumatoid, celule lupice, ecografie
abdominali precum si examen endocrinologic, exa-
men ORL, examen gastroenterologic, menometrie
digestivi, dar si secventierea genetici ce are si ea un
rol important. Se practici si esofagograma si mano-
metria presiunii din esfoag pentru decelarea acha-
laziei esofiagiene [6]. Manometria anorectald se
poate practica la orice virsti si este destinatd pentru
evaluarea reflexului inhibitor rectoanal. Daci acest
reflex este absent pacientul are boala Hirschsprung,
dar biopsia rectald rimane standardul de aur pentru
un diagnostic precis [2].

Pentru sindromul de pseudoobstructie intes-
tinald se practicd si tomografie abdominala dar se
practicd si colonoscopia care are ca scop si exclu-
di obstructia mecanicd sau pentru a decomprima
colonul dilatat [48]. Se poate doza calprotectina
pentru a ajuta la discriminarea defecte congenita-
le ale enterocitelor sau cauzele inflamatorii ale di-
areei prelungite [46]. Secventierea genici trebuie
recomandatd de genetician care va incuraja familia
si va scurta drumul unor ciutiri adesea epuizante
pentru familie dar si pentru personalul medical. O
analizd simpld ca abord este raportul glutamina/
glutamat urinar care in curdnd poate deveni usor
accesibild dacd intrd in rutina gandirii clinice, dacid
acest raport este Gln/Glu <7.04 se poate suspiciona
pseudoobstructia intestinald cronici [47].

Alti analizi este spectrofotometria folosind me-
toda Maldi-TOF sau un alt sistem cunoscut este

Burker Daltoni tot acestea detectind speciile de
fungi cu care este colonizat intestinul [49].

Scintigrafia si biopsia intestinald sunt alte ana-
lize valoroase pentru a decela patologia specifici.
Cine-RMN este o metodd utild pentru a dece-
la pseudoobstructia intestinald cronicd si nu este
invazivid [11]. Mai existd un test denumit scintigra-
fia pentru albumind umani -99 m Tc HAS- care
reflecta hipoalbuminemia din afectarea entericd
din lupus cu pierderea de proteine. Tot pentru lu-
pusul digestiv mai este un test de clearance fecal al
alpha-1 anititripsinei [15]. Metodele histochimice
sunt foarte importante folosite pentru detectarea
acetilconlinesterazei ce ajutd la diagnosticul bolii
Hirschprung, pe urmi sunt coloratii speciale cum
este Masson trichrome care este de ajutor in mio-
patiile enterice care sunt la baza pseudoobstructiei
intestinale precum si metodele imunohistochi-
mice cum sunt C-Kit sau PG 9.5, care deter-
mind cauzele neuropatiilor enterice insotite de
pseudoobstructie [50]. Metodele histochimice fac
distinctia dintre boala Hirschprung si alte sindroa-
me de pseudoobstructie intestinald, ceea ce este de
folos ulterior in strategiile terapeutice ce vor fi apli-
cate [51].

Se fac si studii de electrofiziologie pe pacientii
ce au afectare a nervilor periferici, iar totodati poate
avea si valoare in terapia acestor tulburiri ghidand
ameliorarea sub o anume terapie. Astfel in cazul
sindromului MINGE -encefalopatia mitocondriald
gastrointestinald, masurdtorile sunt ficute la nive-
lul nervului median si peroneal la care s-a observat
stabilizarea latentelor undei F si vitezelor de con-
ducere nervoasd in nervii senzitivi si motori dupa
transplantul cu celule stem la acesti pacienti [52].
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Diagnosticul prenatal este un gold-standard
greu de atins in multe boli, dar si dismotilitatea in-
testinald poate fi diagnosticatd prenatal precum si
sindromul de microcolon asociat cu hipoperistalticd
intestinald si vezicd urinard miritd pentru ci se vede
ecografic vezica urinard miritd [26]. Sindromul de
microcolon asociat cu hipoperistaltici si vezica uri-
nard maritd poate fi descoperit prenatal in 63% din-
tre cazuri [33].

Diagnostic diferential: se face cu atrezia esofa-
giand a cdrei incidentd este de 1/3500 nou-niscuti
vii. Simptomele achalaziei constau in reflux gas-
troesofagian formi severd, esofagitd dar e prezentd
si disfagia, de asemenea se insoteste si de dismotili-
tate esofagiani, cistig ponderal mic si sunt prezente
si infectiile respiratorii precum si traheomalacia si
toleranti scizuti la efort. Atrezia esofiagini este de
doua feluri: intrerupere scurti si intrerupere lungi ce
se defineste a fi mai mare de intinderea a doud cor-
puri vertebrale sau de asemenea de 4-6 cm lungime.
Diosmotilitatea esofiagiani se asociazi des cu atre-
zia esofagiani la copii, fie prin disfunctia sistemului
enteric al esofagului, fie prin completa sa disparitie.
Sunt implicate in geneza sistemul enteric esofiagian
gene semnal cum sunt Ret/GDNF si SOX10 pre-
cum si endotelina 3. Atrezia esofagiani poate apare
si asociatd in cadrul unor sindroame malformative
complexe cum sunt Vacterl care cuprinde implicarea
a trei sisteme din corp privind vertebrele in asoci-
are cu efecte cardiovasculare si traheale impreuni
cu afectare esofagiand, renali si afectarea membre-
lor. Fistula traheoesofagiani apare in acest sindrom
in 50-80% dintre cazuri. Pe langa terapiile clasice
farmacologice si chirugicale isi fac treptat loc si te-
rapii inovatoare cu celule stem in aceastd afectare,
iar celulele autologe sunt introduse prin metode
endoscopice din alte regiuni ale tubului digestiv cu
ajutorul ingineriei genetice care le inmulteste si apoi
le introduce la locul dorit [53]. Existd si patologie
specificd de miopatii viscerale.

O cauzd de pseudoobstructie intestinald este
ganglionita mezentericd prin infiltrarea cu eozin-
ofile ce poate fi prezentd si la copil, dar imunos-
histochimic pot apirea limfocite CD4 pozitive si o
modificare a expresiei proteinei fibrilare la nivelul
plexului afectat [54].

Alte patologii implicate pot fi malignititile, is-
chemia mezenterici, enterita din scleroderma, en-
terita din iradiere care dau insuficientd intestinald,

care este de mai multe grade, iar cea de tipul III
necesitd deja nutritie parenterald [55].

Imunodeficienta comuni este si ea asociatd cu
sindrom de pseudoobstructie intestinald si nu tre-
buie pierduti din vedere [56]. Existd o geni pro-
toncogend RET care poate prezenta o mutatie RET
R114H care apare atit la pacientii cu boala Hir-
schprung cit si la cei cu pseudoobstructie intesti-
nald la care nu se gisesc alte cauze. Aceastd mutatie
la nivelul acestei gene afecteazd in mod global mo-
tilitatea intestinald pe care o modifici [57]. Ascaris
lumbricoides este o cauzi de obstructie intestinald
rard la copiii din tirile dezvoltate. In tirile dezvol-
tate obstructia este mimatd mai degrabi de aderente
intestinale. El cauzeazi virsiturile bilioase care ne
vor determina si ne gindim la ileus. Colica biliard
si respectiv ileusul dat de Ascaris poate fi cauzati
si de un singur vierme, dar aceasta si fiziopatologic
este posibil foarte rar pentru ci el se pozitioneazi la
nivelul ampulei lui Vater. Frecventa acestui helmint
la om creste in tirile tropicale si subtropicale. In
afard de obstructia directd, mecanicd mai existd un
mecanism in care Ascaris secretd neurotoxine care
vor determina contractia intestinului subtire si va da
obstructie intestinald [58].

Aerofagia este o tulburare functionali care con-
std in inghitiri repetate insotite de distensie abdo-
minald precum si flatulentd. Poate imita gastropa-
reza dar si megacolonul si se suprapune uneori cu
pseudoobstructia intestinali ca si simptomatologie.
Este mai frecvent prezenti la copiii cu retard men-
tal. Aerofagia functionali este prezentd la majori-
tatea copiilor pe cind cea patologici este prezentd
in procent de 88% la copii cu retard mental. Ver-
balizarea este o metodi de a dezvita copii de acest
obicei [59].

Considerente etice: O parte dintre aceste pato-
logii se inscriu in patologii mai largi degenerative
care pot duce inclusiv la deces. Ele sunt denumite
boli care limiteazi viata, totusi insidsi cunoasterea
lor si diseminarea informatiei are dimensiuni
etice ajutdnd specialistul si creeze cele mai bune
conditii pentru pacient, posibile cu cunostintele
si dotdrile la un moment dat dintr-un spital [60].
Un alt aspect sensibil il constituie aspectul uneori
casectic al acestor copii date de aceste patologii,
iar atunci in mod eronat aspectul lor poate fi pus
pe seama unei ingrijiri neadecvate parentale daci
mediul din care copilul provine este defavorizat,
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aceasta ducind la judeciti eronate din partea exa-
minatorului care poate declansa inutil anchete so-
ciale sau din partea insisi a persoanelor abilitate si
desfisoare aceste investigatii de aceea trebuie can-
tdritd cu griji ambiguitatea simptomelor prezenta-
te de copil precum si complianta la tratament, iar
asemenea probleme au fost detectare la 455 dintre
pacientii cu sindrom de pseudoobstructie intesti-
nald, entitate care incd nu este bine conturatid pen-
tru clinicieni si de aceea pot apare erori in apreci-
erea ansamblului problematicii cu care copilul se
prezinti [61]. Odatd ce este cunoscutd o afectare
geneticd la un pidrinte este necesar si trimitem fa-
milia la consiliere genetici [62].

Complicatiile: sunt directe si indirecte. Cele
directe sunt date de neuropatia in sine ca proces
cum este anutritia, dezechilibrele hidroelctrolitice,
tulburdrile endocrine, retard mental si de crestere,
tulburdri de cognitie, retard al dezvoltirii moto-
rii. Complicatiile renale pot fi redutabile, iar sem-
nale de alarmi vor atrage acidoza renali, prezenta
unor dezechilibre hidroelectrolitice, dar totodati si
supraincircarea cu lichide printr-un regim de per-
tuzii incorect condus si uremia cu efectele ei redu-
tabile. Decesele ce au survenit dupi transplant de
intestin au fost insuficienta multipld de organ dati
de sepsisul favorizat de patologia intestinald in
genere, apoi edemul cerebral care poate complica
situatia unui pacient posttransplant intestinal pre-
cum si insuficienta cardiacd ce poate duce si ea la
insuficientd multipld de organ [63].

Existd si complicatii indirecte ca rezultat al tra-
tamentelor aplicate pentru patologia de fond, fie
reactii adverse ale medicamentelor, fie insisi reactii
date de ingrijirile medicale cum sunt infectiile.
Mucorvelutinosus de pe cateterele folosite pentru
nutritie parenterald [64].

Nutritia parenterald duce la infectii, iar timpul
mediu de folosire a alimentatiei parenterale a fost de
2,9 ani intr-un studiu, iar rata infectiilor de cateter a
fost de 2,7/1000 zile de utilizare a cateterului [65].
Un alt germene de pe catetere este Dermacoccus ba-
rathri. El este un germene ce apartine familiei Acti-
nomycetes si este prezent pe pielea umani si in apd
[66]. O complicatie a nutritiei parenterale este lipsa
iodului care se poate manifesta ulterior cu tulburiri
tiroidiene si gusd Intrucat sunt folosite produse pe
bazi de alcool pentru dezinfectia pielii si pentru cd

este modificat aportul de lipide [67].

Complicatii ginecologice la fetele adolescente ce
au o patologie neurologicd sau neuromusculard im-
plicd si afectarea uterind in unele cazuri. Colabora-
rea cu centre de expertizd previne erorile diagnostice
intrucit toate interventiile sunt ghidate de o echi-
pd multidiscipinard care coordoneazi interventiile
nutritionale, medicale sau chirurgicale [68].

TRATAMENT

Directiile noi in gestionarea neuropatiei enteri-
ce sunt legate mai ales de o noud conceptie in ceea
ce priveste raportarea la ce este nevoie de ajustat,
astfel se ajusteazd greutatea la virsta staturald a co-
piiilor afectati si nu la varsta cronologici. Important
la nutritia parenterald totald este calculul energiei
neproteice primite [69]. Pentru gastroparezi se in-
cearci administrarea eritromicinei care este folositd
ca un agent prokinetic si joacd rolul unui agonist
de receptor de motilind si astfel amelioreazi coor-
donarea antroduodenali [18]. Miotomia Heller se
practicd la 85% dintre cazuri pentru achalazie eso-
fagiand sau miotomia endoscopici periorald pentru
aceeasi afectiune [6]. In pseudoobstructia intestinald
suportul nutritiv al copilului trebuie calculat de un
specialist mai ales ci adesea aceastd patologie recla-
mi nutritie parenterald. Tratamentul medicamentos
are ca obiectiv reducerea colonizirii excesive cu bac-
terii a intestinului pentru ca si se evite sepsisul si de
asemenea de a recastiga propulsia normald intestina-
13 [70]. Pentru pseudoobstructia cronici intestinali
se incearcd laxative, prokinetice, dar si medicamente
naturiste sau ceaiuri, dar nu intotdeauna dau rezul-
tatele dorite. Pentru sindromul de pseudoobstructie
intestinald cronicd gastrojejunostomia endoscopici
percutana poate fi o solutie eleganti, iar tubul fo-
losit este mai usor de suportat fati de tubul pen-
tru ileus [11]. Pentru pseudoobstructie mai sunt in
uz metoclopramidul si domperidon, dar ele recla-
mi prudentd din cauza efectelor adverse neurolo-
gice si cardiace. Octreotidul un analog de soma-
tostatind este foarte rar utilizat la copii [18]. Un
rispuns bun la Octreotid este apreciat ca fiind de
210 cc/kg/zi a cresterii nutritiei parenterale [71].
Pentru pseduoobstructie intestinald se poate da
piridostigmind care amelioreazi simptomele [72].
Piridostigmina creste nivelul de acetilcolind in
jonctiunea neuromusculard si determind contractia
musculaturii netede. Dozele sunt de 0.25-2.0 mg/
kg/zi, iar efecte adverse pot fi crampe abdominale,
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care trec daci se opreste imediat tratamentul [73].
In Japonia plantele medicinale folosite pentru
pseudoobstructia intestinaldi se numesc Kampo,
iar pentru aceeasi afectiune se foloseste si Mosa-
pridul [74]. Pseudoobstructia cronicd intestinald
necesitd corectie chirugicald in 58% dintre cazuri,
iar timpul mediu in care se poate elabora o opinie
despre evolutia postoperatorie este de 7,4 luni [75].
S-a incercat si hemodializa pentru eliminarea unor
metaboliti toxici cum este in sindromul MINGE
la care acumularea de timidind si deoxyuridina este
fatald, dar aceastd metodi doar le scade pe moment
insd nu influenteazid progresia bolii [23].

Pe de altd parte sunt situatii cind sindromul de
pseudoobstructie cronicd intestinald este abordat cu
manevre chirurgicale inutile cind cauza acestui sin-
drom nu e recunoscutd cum este cazul bolii Fabry.
Dar pentru aceastd boald existd terapia de inlocuire
a enzimel, iar dacd boala este descoperitd la timp
enzima opreste progresia bolii [3]. In sindromul de
pseudoobstructie a colonului denumit sindromul
Ogilvie S neostigmina poate fi beneficd ducand la
disparitia simptomelor [36]. Pe de alti parte in boa-
la Hirschrpung rezectia portiunii agangaliozidozi-
ce este gold standardul in prezent, dar promititor
este cd se afld in faza de experiment si tratamentul
cu celule stem si in aceastd maladie [2]. In prezent
terapiile medicamentoase si chiar tehnicile chirugi-
cale sunt incd limitate in rezolvarea pe termen lung
a acestor boli devastatoare. Atractive sunt si terapii-
le noi care constau in transferul de celule stem, care
si inlocuiasci celulele enterice [76].

Aceste cercetiri se fac deocamdatd pe sobolan
dar au fost incepute si terapii pe om pentru en-
cefalomiopatia  mitocondriald  gastrointestina-
i (MINGE) pentru care se transplanteazi celule
stem alogenice care fac ca enzima timidin fosfori-
laza si functioneze din nou normal. Prognosticul
depinde de potrivirea antigenici pentru leucocitele
umane care trebuie si fie de 10/10 fatd de <10/10
dar importantd are si stadiul bolii cum este afec-
tarea hepaticd prezentd, precum si istoricul de
pseudoobstructie intestinald la un pacient [52]. Ce-
lulele folosite pentru transplant sunt celule stem en-
terice care sunt prezente atit la embrionul uman cat
si in intestinul adultului. S-au folosit celule murine
si umane pentru colonul aganglionic, iar cercetirile
au ajuns atat in vitro cat si in vivo. Pierderea sintezei
nitrice neuronale nNOS este implicatd in geneza

mai multor boli care au si neuropatie entericd cum
este achalasia esofagiani la fel ca si stenoza hiper-
troficd de pilor, precum si gastroparezele de origi-
ne diabetici si idiopaticd, boala Hirschprung [77].

Pacientii cu nutritie parenterald sunt urmdriti la
domiciliu de asistentul medical, medic dar totoda-
ti se vor face siptimanal teste de laborator [78].
Promititor este si transplantul de intestin are sal-
veazd viata pacientului si creste calitatea vietii
pacientilor la care este aplicat. Se complici insd cu
ischemie intestinald, volvulusul de dupi transplant,
tromboza splahicd ce se poate produce si boala
Crohn secundari, sindromul de pseudoobstructie,
dar si enterocolita sau rejetul grefei. Mortalitatea
este incd foarte mare postoperatorie [79]. Dupi en-
terocitoplastie trebuie suplinit necesarul de vitami-
ni B12 intrucit se instaleazi deficitul acestei vita-
mine la 38% din acesti copii, iar dozele sunt fie 250
mcg per os sau 1000 mcg intramuscular o injectie
pe lund. Deficitul acestei vitamine in corpul copiior
duce la anemie megaloblastica dar si afectare neu-
ropsihicd si demieliniziri care la rindul lor duc la
neuropatie perifericd [80].

Administrarea de nutritie enterald postpiloric
inseamnd cd se di alimentatia la nivelul duode-
nului sau jejunului atunci cand pacientul prezintd
obstructii de tract digestiv superior sau daci a su-
ferit de o afectiune pancreatici sau daci prezintd o
dismotilitate gastrica ce duce la pseudoobstructie
intestinald, iar de asemenea cind existd reflux gas-
troesofagian sever cu riscul de a aspira alimente si
lichide in plimén [81].

Noi viziuni privind afectirile intestinale si legi-
tura lor cu neuropsihiatria si neuropsihologia. Ulti-
mele cercetiri aratd ci 2/3 din imunitatea noastrd
este gestionatd de citre intestin, iar cd multi dintre
copiii cu tulburiri ale tubului digestiv pot suferi ul-
terior ca adulti de tulburiri psihice. In viata de adult
pentru corectarea acestor tulburiri pot fi urmate
terapii mai indriznete cum este biofeedbackul, dar
totodatd se revine asupra unor elemente de fiziologie
incepénd cu pozitia defecirii, care cea mai naturald
este cea ghemuitd cind intestinul nu suferd cuduri,
iar constipatia si afectarea autonomi secundard nu
mai apar.

Substantele produse in creier se regisesc si in in-
testin produse local, de exemplu in cazul serotoninei
aceasta in proportie de 95% este produsi la nivel
intestinal. Nervul vag orchestreazd viata noastrd
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interioard fiind linia telefonicd dintre tubul digestiv
si creier [82].

Prognosticul pseudoobstructei intestinale este
bun, dar supravietuirea este grevati de nutritia pa-
renterald care poate dura uneori mai mult si astfel
calitatea vietii pacientilor este afectatd [83]. Pro-
gnosticul pseudoobstructiei intestinale poate fi gre-
vat totusi de o mortalitate ce se poate situa intre 10

i 32% [84].

Taxonomy: Enteric neuropathy within the
framework of autonomic neuropathy,it was also called
gastrointestinal dismotility but also autonomous
ganglionopathy [1]. Currently, the term neural
intestinal dysplasia has been replaced by enteral
nervous system disganglionis [2]. Epidemiology:
Chronic enteral obstruction is 1 / 40,000 alive
newborn up to 1 /100,000 alive newborn. Chronic
intestinal pseudoobstruction is one of the most
important causes of intestinal distress in children
by 15% and in adults by 20% [3]. Pathophysiology:
The eneric nervous system consists of 500 million
neurons, which are of 14 types, while the glial cells
belonging to them are four times more, these cellular
structures are organized into two interdependent
plexes that exist along the whole intestine, one
located in the submucosa and one myenteric (fig. 1).

' B B

adjusting intestinal
motility

regulates local
sanguin intake

perception of sensory
stimuli

functions of local
epithelial tissue

regulates local
immunity

\ J J

Figure 1. The nervous system functions
Source: Adaptation of author after [4]

There are more theories about intestinal disorders.

An incriminated mechanism is the formation
of autoantibodies to acetylcholine diene ganglion
receptors  belonging to the digestive tract,
phenomena that bind mainly to the aphasia of
achalasia and chronic intestinal pseudoobstructions
[1]. The disturbance of the filamine A gene may lead
to a series of complicated phonemes such as chronic
intestinal obstruction that can be with disorders in
the vascular sphere but also with cardiac defects. The

CONCLUZII:

In neurologia pediatricd incd nu existd consens
privind ingrijirea paleativd a pacientilor neurolo-
gici. Printre aceste ingrijiri se numird si nutritia
parenterald. Autorii unui studiu au aritat necesitatea
monitorizdrii cu probe de laborator a nutritiei pa-
renterale la acesti copii. Existd necesitatea credrii
unor grupuri de experti, in strdinitate existind deja
aceste protocoale.

filamine gene A is X linked, and the consequence
is the damage to the smooth intestinal muscle
layers that becomes abnormal but also an abnormal
neuronal migration at the intestinal level [5].

In the intestinal ganglia there may be
agangliosidosis for Hirschsprung disease on the
variable segments of the intestine, submucosal
overload of ganglia in infants who have reached a
year-old period associated with B-type intestinal
dysplasia. In oesophageal achalasis, affection
concerns neurons in myenteric plexuses that release
nitric oxide and has a relaxing effect on the esophageal
sphincter. Another proposed mechanism is the
degeneration or loss of enteric neurons which will
result in structural impairment as well as functional
deficits of the entire enteric digestive system [7]. On
the basis of intestinal chronic pseudoobstruction
of intestinal dysfunction, the existence of defective
cells interstitial. Also, the ACTG2 gene encoding
a protein called gamma 2 enteric actin may be
involved in the production of this disease [8]. And
the intestinal bacterial change plays a special role
because there are neurotransmitters released by the
bacteria that can lead to enteric neuropathy and,
on the other hand, the presence of certain bacterial
imbalances may alter enteric neurotransmission.
This is why clinicians and researchers need to pay
attention to the use of probiotics and antibiotics
associated with a well thought-out diet that will lead
to an enteric aneurotransplant adequacy [9].

In 2005, Bickhed and his team have defined
the microbiota that is an ambious symbiotic
ecosystem and is composed of bacteria, viruses,
fungi and protozoa as well as archaea. The immune
constellation of the host, its genetic terrain, and age,
play a decisive role in how this microbiota system
evolves and how it can influence the functionality of
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the enteric nervous system, and epigenetic changes
mean changes in the way the genes explode but
without modify DNA. The microbiota will change
the polarization of the primary intrinsec neurons in
the intestine, and calbindin-sensitive neurons are
also involved in this mechanism. On the other hand,
by modulating the expression of the tryptophan-
hydroxylase-1 gene, which has the role of limiting
the transformation of tryptophanes from food
into serotonin, short chain fatty acids, vitamin
E antioxidants as well as bile acids can act [9].
Enteric gangliitis is formed primary or secondary:
paraneoplasic or due to infections or secondary to
neurological affections. Anentericlayeris aninfiltrate
composed of inflammatory and immune cells. These
processes will lead to dysfunction of the neurons in
the intestine and even to their degeneration, so some
of the eneuric neurons will be lost from the intestine
due to these processes. Ganglionitis will be affirmed
when there are circulating antineuronal antibodies
that are directed to certain molecular targets. These
attacked molecules are Hu and Yo proteins, as well
as neurotransmitter receptors and ion channels [10].
In chronic gastric pseudoobstruction syndrome
there is an increased intestinal pressure that will
lead to intestinal malabsorption phenomena as well
as bacterial translocation phenomena leading to
malnutrition and the migration of bacteria into the

blood so sepsis (fig. 2).

The most common etiologies include
cerebral palsy in which digestive tract,
endocrinopathy, diabetes can also be
trained. Chronic intestinal obstruction
syndrome has as its causes either primary,
idiopathic forms whether it is secondary
to connective tissue diseases,, muscular
dystrophies, inflamatory diseases or
diseases of the nervous system with
multisystemic affection metabolic and
endocrine diseases

Figure 2 Etiopathogeny
Source: Adaptation of author after [12]

Diabet mellitus involves various diseases affecting
60-70% of diabetics (peripheral nerves, neuropathy
affecting erectile dysfunction,autonomic dysfunction
is also expressed at cardiovascular level with changes
in heart rate and blood pressure gastroparesis).
Neuropathies occurring in various forms of diabetes

and at any age improve when metabolic balance is
restored in diabetes, these disorders can disrupt the
patient's sleep [13]. In diabetics, the development
of neuropathy with various disorders is somewhat
predictable if triglycerides are elevated if the
index body mass is increased if smoking is present
(which also begins with children in lashes and the
hypertension (already present in 10% of young
people either known or unknown) [14].

Lupus can be incriminated because of the changes
that induce gastrointestinal symptoms in 50% of
patients. These manifestations may be enteropathy
with protein loss, intestinal pseudoobstruction but
also hepatic damage as well as pancreatitis [15].
In lupus, it can be associated with intestinal
pseudoobstruction and hepatobiliary dilatation
without obstruction as well as ureterohydronephrosis
without calculus by a mechanism of damage to
smooth muscle motility [16].

Siclemia can sometimes be incriminated in
generating digestive complications such as intestinal
pseudoobstruction [17].

Hirschrpung disease occurs with a frequency
of 1/5000 births and its symptoms are the child's
inability to remove meconium within the first 24
hours, which subsequently leads to abdominal
distension, unable to feed as well as vomiting. There
are some diseases that associate Hirschprung-
type changes such as Down syndrome that has
these changes in 10% of patients, they also occur
in Haddad's syndrome, but such changes are
also found in Mowat-Wilson's syndrome [6].
Aggliosidosis from Hirschprung disease is not
always present along the entire intestinal tract, it
may be partial and then it is more common in the
rectosigmoid segment [2].

Esophageal achalasia is estimated to be 0.18
/- 100.00 cases and leads to esophageal motor
dysfunction followed by dysphagia, regurgitation
as well as severe retrosternal discomfort and
weight loss. It is divided equally by gender and
is diagnosed at about 10.9 years. Gastroparesis
occurs in the context of viral infections (18%),
surgical ~ procedures  (12.5%), mitochondrial
diseases (8%) and diabetic (2% -4%) [18].
After viral infections, gastroparesis may be severe,
infections with bacteria and ulcers may occur, which
in turn can give pulmonary embolisms leading to

death [19] (fig. 3).
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= Male population not affected by esophageal achalasia

= Male population affected by esophageal achalasia

18%

T 82%

= Female population not affected by esophageal achalasia

= Female population affected by esophageal achalasia

Figure 3. Gender distribution of esophageal achalasia
Source: Adaptation of author after [12]

Spinocerebellar ataxia with infantile onset
transposed autosomal recessive has a profound
clinical picture in adolescence with profound
hearing loss that associates sensory axonal
neuropathy with optic atrophy but also dysfunction
of the autonomic nervous system and on female
pacients it is highlighted with hypogonadotrophic
hypogonadism [20].

Myotonic dystrophy can often associate with
chronic intestinal pseudoobstruction in the adult,
and in the child is much rarer and may be caused
by association in this pathology with deficiency of
smooth muscle o-actin at the level of the external
muscular layer of the ileum and in the colon can be
manifested by eosinophilic plexitis and eosinophils
can infiltrate and musculature of the colon [21].

Mutations of filamine A are found in women
more frequently because men do not usually survive
this disease, being X linked. The changes that occur
are periventricular nodular heterotopia epxplifiable
by the fact that the mechanism of neuronal migration
is affected, cardiac complications, especially
valvulopathies explained by thickening of valves but
also by widening of blood vessels, thrombocytopenia
with anisocytosis and abnormal distribution of
granules at their level but also Ehlers syndrome is
associated with this dysfunction. In the digestive
tract, dysfunctions are intestinal malnutrition and
intestinal pseudoobstruction that helps diagnose
whether they are considered by the clinician [22].

Mitochondrial gastrointestinal mitochondrial
encephalomyopathy (MNGIE) is rare, and its
transmission is autosomal recessive. Mutations
are related to thymidine phosphorylase, therefore

thymidine and deoxyuridine will increase which are
toxic and will affect mitochondrial AD activity [23].
MINGE syndrome may begin with an atypical
anorexia. The average diagnosis time from the
first symptoms is 12 years. The diagnosis is made
by adding the following criteria: an increase in
lactic acid in the blood but without a modified pH,
cerebral MRI modified with leukoencephalopathy
and without obvious symptoms. Direct MINGE
criteria are less than 10% decrease in thymidine
phosphorylase activity in leukocytes, as well as
plasma thymidine elevation> 3umol / L with plasma
deoxyuridine levels> Spmol / L), and a positive
molecular gene test for the TYMP gene [24].

Mitocondropathy is an important cause in
children affected by rare diseases. They involve
15% of cases of gastrointestinal symptoms. In
the case of MELAS syndrome, it is associated
with mitochondrial A3243G DNA mutation.
The associated digestive symptoms are bloating,
dysphagia, recurrent vomiting and anorexia [12].
When the patient has such a mutation, the ability
to develop chronic choroidal pseudoobstruction is
greater if he or she already has a heart attack and a
small body mass index [25].

Fabry disease is a lysosomal disease and is linked
by chromosome X and, after the most recent data,
affects about 1/4000 neonatal children. Digestive
symptoms  include nausea, abdominal pain,
diarrhea, and the feeling of satiety that occurs early.
Globotriaosylceramides (GL-3) that localize in
lysosomes accumulate in the patient's cells because
the 0-Gal enzyme in the lysosomes of the patient is
deficient. Pathophysiological processes such as tissue
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Figure 4 Genes which generate the appearance of Megacystis microcolon intestinal hypoperistalsis syndrome (MMIHS)
Source: Developed by author

inflammation due to local ischaemia and repairing
fibrosis will be followed [3].

Microcholon syndrome associated with intestinal
hypoperistalism and enlarged bladder. Megacystis
microcolon intestinal hypoperistalsis syndrome
(MMIHS) is present at birth and is characteristic
loss of smooth muscle contraction in the bladder and
intestine. The genes that are due to this syndrome
are: ACTG2, MYH11, and LMODI1 (fig. 4).

Enzymes that are inflamed are myosin light
chain kinase that has three long-lasting isoforms
that are not characteristic of a shorter muscle
but of smooth muscle and a very short one called
telokina 17 [26]. In these patients with the ACTG2
mutation heterozygote missense variants [27]
were found. It was thought that the transmission
of the syndrome was only autosomal recessive, but
autosomal dominant variants were also found in
this syndrome [28]. A dominant autosomal variant
also involves biliary dysfunction by affecting the
gallbladder musculature contract [29]. In this
syndrome it may appear and migrate [30]. Functional
gastrointestinal obstruction can be associated with
Prune-Belly syndrome as well as with external
ophthalmoplegia, and another shock is the Barett
esophagus. MMIHS can also be associated with
trisomy 18, with cardiac rhabdomyomas and
deletion 15 q 11 [31]. Patients with this syndrome

often require parenteral nutrition, and later
transplantation of multiple organs is proposed [32].
Bladder distention can be done with CICC-clean
intermittent catereresiation, or a vesicostomy can
be done, adding antibiotic prophylaxis, but only if
urinary infections are common. Similarly, these
gastrostomy or ileostomies as well as total parenteral
nutrition are often done, the sequencing of these
therapies increasing the quality of the patients and
the long-term survival of better patients [33].

Treacher Collins Syndrome has a spectrum of
mutations comprising (TQF1) (5q32-g33.1) but
also polypeptides D and C of ARN POLR1D
[13q12.2], POLR1C [6p21.1] these mutations
ultimately lead mouse to agangalionosis of the colon
and can explain the association of this syndrome
with chronic intestinal pseudoobstruction [34].

Ellis-van Creveld syndrome (EVC) is a rare
recessive autosomal sindroma and associates with
hypoplastic nail, polydactyl and acondrodisplasia.
Cognition is usually normal in these children.
Usually intestinal function is not impaired, but when
it is associated there may be severe impairment of
development [35].

Ogilvie's ~ syndrome  is  acute  colon
pseudoobstruction and rarely occurs in children, they
accuse abdominal pain and have a large abdomen,
painfully tympanic, have nausea and vomiting,
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but preserve intestinal peristalsis and imagistically
caracterize through a very large dilation of the colon
but it is obstruction without an obvious obstructive
colonic. This syndrome may also occur after kidney
transplantation in children [36].

Ogilvie's syndrome may be
cytomegalovirus infection [37].

Kawasaki's disease is also associated with
intestinal  pseudo-obstruction  syndrome [38].
Sometimes this malady can, by this mechanism,
mimic acute chirugical abdomen [39].

Amyloidosis due to multiple myeloma may
mislead the diagnosis in the case of intestinal
pseudobstruction in this constellation and may
imitate ascites which will easily give diagnostic
errors [40].

A vast majority of viruses give neuropathies with
sequelae that can spread over days and even years.
Viruses coxackie, echo, and traces of measles can also
install this enteral neuropathy that we can also name
enteropathy.

Campylobacter jejuni may cause gastroenteritis
and cause complications such as Guillain
Barre Syndrome or Miller Fisher Syndrome.
Antiganglioside antibodies are produced on
nonobial diabetic mice and the interleukin involved
is IL 10 [41].

Campylobacter jejuni virus can cause intestinal
pseudoobstruction and  progressive multifocal
leukoencephalopathy in  patients with renal
transplant. This can be demonstrated by PCR for this
virus from the cerebrospinal fluid and blood [42].

Varicella virus infection can cause gastric or
intestinal perforation by ulceration and intestinal
pseudoobstruction. The virus is highly infectious in
vivo but in vitro only transmits the cell to the cell.
In adults or immunocompromised patients this
infection can cause death. Virsul enters the human
respiratory tract and then gets the lymphoid tissue
and the tonsils. His target is T lymphocytes, and
the infection goes to the skin. In the basal cells of
the epidermis. The enteric nervous system does
not have direct innervation from the CNS. The
varicella zoster virus can cantonize and become
latent in the eneric nervous system. Just as the virus
reactivates in the nerve dorsal roots of the nerves
and the cranial nerves can also react to the eneteric
level and lead to enteric shing, as demonstrated by
autopsy for Ogilvie syndrome. Certain varicella-

caused by

zoster DNA fragments encoding computed viral
components have been found in the saliva of
these patients, and these have been shown to have
enteric zoster for patients who have complained of
abdominal pain and who have not found a specific
cause [43].

HIV infection also reaches the glial cells of the
intestine, so inflammation occurs in the intestine,
which in turn produces lesions of the enteric
neurons and they generate an abnormal intestinal
response. There is a key protein in this process called
transcriptional transactivator called Tat that mediates
neuronal lesions once the HIV virus is released from
the glial cells. An important mechanism is altering
Na + channels and generating the potential for action.
Tat works alongside morphine on enteric neurons,
morphine inhibiting the generation of action
potential and intestinal motility. Dad helps the virus
in the transcriptional rheumatoid and causes greater
secretion of cytokines that will amplify inflammation
and oxidative processes, thus causing apoptosis. The
virus also infects macrophages and lymphocytes in
the intestines and the damage to enterocytes due
to the virus causes malabsorption. HIV also affects
the upper segments of the digestive tract, leading to
dyspepsia, nausea and vomiting [44].

There also are iatrogenic cases, which are often
silent because the side effects of antipsychotics and
central nervous system drugs are not always known.
Asthma intestinal pseudoobstruction syndrome
can be produced by antidepressants, anxiolytics,
phenothiazines and others [12]. Thus, in the case
of trihexyphenidyl use, intestinal pseudoobstruction
syndrome may occur [45]. In the pathology of
rare diseases (but which are not always very rare
subdiagnosed) an important cause of mitochondrial
disease. A mitochondrial disorder is estimated to exist
in 1/5000 patients, and 1/400 has a mitochondrial
mRNA mRNA from the mRNA of the leucine gene
mitochondrial transcript.

Symptoms: The most common are vomiting,
abdominal pain, unexplained diarrhea, growth
retardation, malaise, association with various
endocrine disorders but also the wider context of
a systemic illness should make sure the clinician is
careful not to get rid of this diagnosis. Constipation
is in most cases functional in the child, but in 5% of
cases it can have a severe organic substrate, and 20-
25% of pediatric gastroenterology counseling is due
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Table I. Clinical Table

Source: Developed by author after [47]

Clinical Table

Abdominal
distension(98%)

the presence of
warts in 91% of
patients which
may be bullous
in 81% of cases

abdominal
pain(58-70%)

the fallige of
growth(62%)

diarrhea (31-
42%) and
constipation

eating
intolerances

urinary
symptoms

to constipation [2]. Sometimes, long-lasting diareea
may appear, having subgenus congenital defects of
enterocytes in addition to carbohydrate intolerance
and allergy to certain foods [46]. Many pathologies
lead to intestinal pseudoobstruction syndrome and
many of the tote patients become malnourished, and
1/3 of the adult and 80% of the patients will need
home care with aparental adherence (Tab. I).

Diagnosis: The most important diagnostic
method is anamnesis and "think about", followed
by specific diagnostic tests for detecting digestive
tract malfunction, as well as specific tests for each
of the suspected particular diseases. All patients
will benefit from the usual laboratory examinations
blood count, blood glucose, VSH, fibrinogen, urea,
creatinine, TGP, TGO, LDH, CK, ammonia analysis
that is already required to be used in all pediatric and
adult services, of urine. EEG, MRI, or angioIRM,
rheumatoid factor, lupus cells, abdominal ultrasound
as well as endocrinological examination, ENT
exam, gastrioenterological examination, digestive
menometry and genetic sequencing also play an
important role. The esophagus and esophagus
pressure and manometry of esophageal pressure
are recorded to detect esophageal achalasis [6].
Anorectal manometry can be practiced at any
age and is intended for evaluation of rectangular
inhibitor reflex. If this reflex is absent, the patient
has Hisrchrpung disease, but rectal biopsy remains
the gold standard for a precise diagnosis [2].

For intestinal pseudoobstruction syndrome,
abdominal tomography is also practiced, but
colonoscopy is also attempted to exclude mechanical
obstruction or to decompress the dilated colon [48].
Calprotectin can be dosed to help discriminate

congenital defects of enterocitabines or inflammatory
causes of diarrhea prolonged [46]. Genetic testing
should be recommended by a geneticist who will
encourage the family and shorten the search for often
exhausting searches for the family but also for medical
staff. A simple case-by-case analysis is the glutamine /
glutamate ratio that may soon become readily
available if it enters the clinical thinking routine,
if this ratio is Gln / Glu <7.04, chronic intestinal
pseudo-obstruction may occur [47].

Another analysis is Spectrophotometry using
the Maldi-TOF method or another known system
is Burker Daltoni, however, detecting the fungal
species with which the intestine is colonized [49].

Scintigraphy and intestinal biopsy are other
valuable analyzes to detect specific pathology. RMN
is a useful method for detecting chronic intestinal
pseudoobstruction and is not invasive [11]. There
is another test called human-albumin scintigraphy
-99 m Tc HAS- that reflects the hypoalbumineamia
from enteric disease in lupus with protein loss. Also
for digestive lupus is a fecal clearance test of alpha-1
antitrypsin [15]. Methods Histochemical are very
important used to detect acetilconlinesterazei that
aid in the diagnosis of disease Hirschchprung, the
latter are particular colorations such as Masson's
Trichrome stain which is helpful in myopathies
enteric that are bazapseudoobstructiiei intestinal
and methods of immunohistochemical such as c-Kit
or PG 9.5 determining causes enteric neuropathy
accompanied by pseudo [50] the methods
histochemical distinguish between Hirschsprung's
disease and other syndromes of intestinal pseudo-
obstruction, which is later used in therapeutic
strategies to be applied [51].
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Electrophysiology studies are conducted on the
patients with peripheral nerve damage and can also
be of value in the therapy of these disorders, guiding
the improvement under a particular therapy. Thus,
in the case of MINGE syndrome - gastrointestinal
mitochondrial microscopy, measurements are made
at the median and peroneal nerve where stabilization
of F wavelength latencies and nerve conduction
velocities in sensory nerves and motors after stem
cell transplantation have been observed in these
patients [52].

Prenatal diagnosis is a gold standard that can
be difficult to achieve in many diseases, but it
is also possible that pre-natal diagnosis of pre-
natal dysmotility as well as microcolon syndrome
associated with intestinal hyperopia and enlarged
urinary bladder due to the increased bladder
ultrasound [26]. Microclone syndrome associated
with hypoperistaltica and increased unyrcular
bladder can be found prenatal in 63% of cases [33].

Differential diagnosis: it is done with esophageal
atresia, which has 1/3500 live births. The symptoms
of achalasia consist of severe gastroesophageal
reflux, esophagitis, but dysphagia is also present,
esophageal dismoilitis, low weight gain and
respiratory infections as well as tracheomalacia and
low tolerance. The esophageal atresia is two-way: a
break that is not long and a long interruption that
is defined to be greater than the stretch of two
vertebral bodies or also 4-6 cm long. The esophageal
dysmotility is often associated with esophageal
atresia in children, through the dysfunction of
the esophagus' eneteric system either through its
complete disappearance. Signal genes such as Ret
/ GDNF and SOX10 as well as endothelin 3 are
implicated in the genesis of the esophageal enteric
system. Esophageal atherosclerosis may also occur
within the framework of complex malformative
syndromes such as VACTERL comprising the
involvement of three body systems on vertebrae in
associations with cardiovascular and tracheal effects
along with esophageal, renal and limb damage.
Tracheoesophageal fistula occurs in this syndrome
in 50-80% of the cases. Besides the pharmacological
and chisrugic classical therapies gradually make
new and novel therapies with stem cells in this
affection and the autologous glands are introduced
by endoscopic methods from other regions of the
digestive tract with the help of genetic engineering

that multiplies them and then introduces them to
their desired location [53]. There is also a specific
pathology of visceral myopathy.

A cause of intestinal pseudoobstruction is
mesenteric  ganglionitis by infiltration with
eosinophils that may be present in the child but
immunoshistochemical CD4 positive lymphocytes
and a change in the expression of fibrillary protein
in the affected plexus [54].

Other pathologies involved may be malignancies,
mesenteric ischemia, energy of scleroderma,
intestinal irritation that give intestinal insufficiency,
which is of several degrees, and that of thymus III
already requires parenteral nutrition [55].

Joint immunodeficiency is also associated with
intestinal pseudoobstruction syndrome and should
not be missed [56]. There is a protoncogenic RET
gene that may present a RET R114H mutation that
occurs both in patients with Hirschprung disease
and those with intestinal pseudoobstruction with
no other causes. This mutation in this gene affects
globally the intestinal motility that it alters [57].
Ascaris lumbricoides is a cause of rare intestinal
obstruction in children from undeveloped countries.
In developed countries obstruction is mimicked by
intestinal adhesions. It causes bloody vomiting that
will cause us to think about the ileus. The bile collar
and ileus given by Ascaris can also be caused by a
single worm, but this and pathophysiology is rarely
possible because it is positioned at the level of Vater's
ampoule. The frequency of this helminth in humans
increases in tropical and subtropical countries. In
addition to direct mechanical obstruction, there is
a mechanism in which Ascaris secretes neurotoxins
that will cause narrow bowel contraction and will
give bowel obstruction [58].

Aerophagia is a functional disorder consisting
of repeated swallowing accompanied by abdominal
distension and flatulence. It can imitate gastroparesis
but also the megacolon and sometimes overlaps with
intestinal pseudoobstruction as symptomatology. It
is more common in children with mental retardation.
Functional aerofagy is present in most children,
while the pathologic is present in 8m8% in children
with mental retardation. Verbalizing is a method of
unleashing copies of this habit [59].

Ethical considerations:Someofthese pathologies
fall into wider degenerative pathologies that can

lead to death as well. They are called life-limiting
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diseases, yet their knowledge and dissemination of
information has ethical dimensions, helping the
specialist to create the best conditions for the patient
possible with the knowledge and equipment at one
time in a hospital [60]. Another sensitive issue
is the sometimes caustic aspect of these children
given by these pathologies, and then their erroneous
aspect can be attributed to inadequate parental care
if the environment from which the child comes is
disadvantaged, leading to erroneous judgments on
the part of the examiner that may unnecessarily cut
off social inquiries or from the very part of the persons
authorized to carry out these investigations, the
ambiguity of the symptoms presented by the child as
well as the compliance with the treatment should be
weighed carefully, and such problems were detected
in 455 patients with intestinal pseudoobstruction
syndrome, which is not yet well which is outlined
for clinicians, and therefore errors can be made in
assessing the whole child's problem [61]. Once a
genetic disorder is known to a parent, it is necessary
to screen the family for genetic counseling [62].

Complications: are direct and indirect. Direct
causes are neuropathy itself as a process such as
alnutrition, hydroelectrolytic imbalances, endocrine
disorders, mental and growth retardation, congestive
disturbances, retardation of motor development.
Renal complications can be redundant and alarm
signals will point renal acidosis, the presence of
hydroelectrolytic imbalances, but also the likelihood
of overloading with liquids through an infrequently
driven infusion regimen, and the uremia with its
redundant effects. The deaths that occurred after
intestinal transplantation were multiple organ
failure due to sepsis favored by intestinal pathology
in general, then cerebral edema that can complicate
the situation of an intestinal post-transplant patient
as well as heart failure that can also lead to multiple
organ failure [ 63].

There are also indirect complications as a result
of treatments applied to the background, adverse
drug reactions or medical treatment reactions such
as Mucorvelutinosus infections from catheters used
for parenteral nutrition [64].

Parenteral nutrition leads to infections and the
average time of parenteral nutrition was 2.9 years
in one study and the casteter infection rate was
2.7 /1000 days of catheter use [65]. Another germ

of catheters is Dermacoccus barathri. It is a germ

belonging to the Actinomycetes family and is present
on human skin and water. [66] A complication of
parenteral nutrition is the lack of iodine that can
then be manifested with thyroid and gouty disorders
as alcohol-based products are used to disinfect the
skin and because lipid intake is altered [67].

Gynecological complications in adolescent girls
with a neurological or neuromuscular pathology
also involve uterine involvement in some cases.
Collaboration with centers of expertise prevents
diagnostic errors because all interventions are
guided by a multidisciplinary team that coordinates
nutritional, medical or surgical intakes [68].

Treatment: New directions in the management
of enteral neuropathy are mainly related to a new
conception of what needs to be adjusted, thus
adjusting the weight at the age of the affected
children, rather than the chronological age. Important
to total parenteral nutrition is the calculation of the
nonprotective energy received [69]. For gastroparesis,
the use of erythromycin is used as a prokinetic
agent and acts as a motilin receptor agonist and
thus improves antroduodenal coordination [18].
Helot myotomy is practiced in 85% of cases for
esophageal achalasis or periodontal endoscopic
myotomy for the same condition [6]. In intestinal
pseudoobstruction, the nutritional support of the
child must be calculated by a specialist, especially
since this aptology often requires parenteral
nutrition. Drug treatment aims to reduce excessive
bowel colonization in order to avoid sepsis and also
to catch up with normal intestinal propulsion [70].
Chronic  intestinal ~ pseudoobstruction  seeks
laxatives, prokinetics, but also natural medicines or
teas but does not always give the desired results.
For chronic intestinal pseudoobstruction syndrome,
percutaneous endoscopic gastrojejunostomy can be
an elegant solution and the tube used is easier to
suck over the ileus tube [11].

For pseudoobstruction, metoclopramides and
domperidones are still in use, but they caution
because of neurological and cardiac adverse
effects. Octreotide a somatostatin analogue is very
rarely used in children [18]. A good response to
Octreotide is estimated to be 210 cc / kg / day of
increasing parenteral nutrition [71]. For intestinal
pseduoobstruction, pyridostigmine may be relieved to
relieve symptoms [72]. Piridostigmine increases the
level of acetylcholine in the neuromuscular junction
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and causes the contraction of smooth muscle. Doses
are 0.25-2.0 mg / kg / day and side effects can be
abdominal cramps that pass if treatment stops
immediately [73]. In Japan, the medicinal plants used
for gastric pseudoobstruction are called Kampo, and
Mosapride in Japan is used for the same affection [74].
Chronic intestinal obstruction requires cervical
correction in 58% of cases and the average time to
develop an opinion on postoperative progression is
7.4 months [75]. Hemodialysis was also attempted to
remove toxic metabolites such as MINGE syndrome
where theaccumulation of thymidine and deoxyuridine
is fatal and this method only decreases them for the
moment but does not influence the progression of the
disease [23]. On the other hand, there are situations
when chronic choroidal osteoarthritis syndrome is
approached with unnecessary surgical maneuvers
when the cause of this syndrome is not recognized as
is the case with Fabry disease. But for this disease there
is enzyme replacement therapy, and if the disease is
discovered in time, the enzyme stops the progression
of the disease [3]. In colon pseudoobstruction
syndrome called Ogilvie S neostigmine syndrome
may be beneficial leading to the disappearance of
symptoms [36]. On the other hand, in Hirschrpung
disease, the resection of the agangalosidosis is the gold
standard, but the promising fact is that it falsifies in
the experimental phase and the treatment with stem
cells and in this disease [2]. Currently, drug therapies
and even chisrugic techniques are still limited in the
long-term resolution of these devastating diseases.
New therapies that consist of the transfer of stem
cells to replace enteric cells [76] are also attractive.
These researches are currently under way in
the rat but human therapies for gastrointestinal
mitochondrial encephalomyopathy (MINGE) have
been started and allogeneic stem cells are transplanted
to make the enzyme thymidine phosphorylase
function again. The prognosis depends on antigenic
matching for human leukocytes, which should be
10/10 versus <10/10, but the disease status is also
important as the present hepatic damage as well as the
history of intestinal pseudoobstruction in a particular
patient. [52]. The cells used for transplantation
are enetric stem cells that are present both in the
human ebmrion and the adult intestine. Human
murine and human cells were used for agglutination
colon and the investigations reached both in vitro
and in vivo. Loss of nerve nitric synthase nNOS is

implicated in the genesis of many diseases that also
have enteric neuropathy such as esophageal achalasis
as well as hypertrophic pterygium stenosis as well as
diabetic and idiopathic gastroparesis, Hirschhcprung
disease [77]. Patients with parenteral nutrition are
followed at home by nurses, physicians, but at the
same time laboratory tests will be done weekly [78]. It
is also promising that intestinal transplantation saves
the life of the patient and increases the quality of life
of the patients to which it is applied. It is complicated
by intestinal ischemia, post-transplant volvulus,
splanchy thrombosis that may occur and secondary
Crohn's disease, pseudobstruction syndrome, but
also enterocolitis or graft rejection. Mortality is still
very high postoperatively [79]. After vitamin B12,
vitamin B12 needs to be supplemented because of the
deficiency of this vitamin in 38% of these children
and the doses are either 250 mcg per bone or 1000
mcg intramuscularly one injection per month.
Deficiency of this vitamin in the child's
body leads to megaloblastic anemia but also to
neuropsychiatric damage and demyelination,
which in turn leads to peripheral neuropathy [80].
After the enterocistoplasty, vitamin B12 needs to
be supplemented because of the deficiency of this
vitamin in 38% of these children and the doses are
either 250 mcg per bone or 1000 mcg intramuscularly
one injection per month. Deficiency of this vitamin
in the child's body leads to megaloblastic anemia but
also to neuropsychiatric damage and demyelination,
which in turn leads to peripheral neuropathy [80].
The administration of popstopiloral enteral nutrition
means feeding to the duodenum or jejunum when
the patient has superior digestive tract obstructions
or has a pancreatic disorder or has gastric dismoilitis
leading to intestinal pseudoobstruction and also
when there is gastroesophageal reflux sever with the
risk of aspiration of food and liquids in the lung [81].
New visions of intestinal affections and their
relationship to neuropsychia and neuropsychology.
Recent research shows that 2/3 of our immunity is
managed by the intestine and many of the children
with digestive tract disorders may suffer as adults
as a consequence of disorder. In the adult life to
correct these disorders, more bold therapies such as
biofeedback can be followed, but at the same time,
it returns to some elements of physiology, starting
with the position of defecation, which is the most
natural one when the intestine does not suffer
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from cadaverism, and constipation and secondary
autonomic impairment they appear. Substances
produced in the brain are also found in the gut
locally, for example in the case of serotonin, 95%
is produced in the intestine. The vagus nerves
orchestrates our inner life being the telephone line
between the digestive tract and the brain [82].

The prognosis of intestinal pseudoobstruction is
good ad vitam but survival is affected by parenteral
nutrition that may sometimes last longer, and
therefore the quality of life of patients is impaired.83
The prognosis of intestinal pseudobstruction may,
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Utilizarea substantelor cu potential adictiv interzise de legislatia
internationali in terapia psihiatrici

Potentially addictive substances prohibited by international law used in

psychiatric therapy

Claudiu Barbatei ', Cornea Ioan-Gabriel *

REZUMAT

Substantele psihoactive numite “droguri” sunt cel mai adesea asociate cu adictia, fiind supuse unui regim juridic special in majoritatea tarilor lumii. In con-
textul criminalizrii utilizdrii acestor substante, cercetdrile legate de potentialele lor efecte benefice in terapia psihiatricd, incepute in anii’50 ai secolului XX
au fost, in consecint, cel mai adesea, stopate. In ultimii ani ins, asistim la o reluare a activitatii de cercetare, cu rezultate incurajatoare. Lucrarea urmireste
si prezinte dezvoltirile recente din acest domeniu. Daci rezultatele de pind acum ale cercetdrilor vor fi confirmate, unele dintre substantele cu potential
adictiv ar putea aduce beneficii semnificative in terapia unor tulburiri psihice.

Cuvinte-cheie: substante psihoactive interzise, adictie, cercetare, terapie psihiatrici.

SUMMARY

Psychoactive substances called “drugs” are most often associated with addiction, being subject to a special legal regime in most countries of the world. In
the context of criminalizing the use of these substances, research on their potential beneficial effects in psychiatric therapy, which began in the 1950s, was,
therefore, most often stopped. In recent years, however, we have witnessed a resumption of research with encouraging results. The paper aims to present
recent developments in this field. If the research results so far are to be confirmed, some of the addictive substances could bring significant benefits to the

therapy of psychiatric disorders.

Key words: forbidden psychoactive substances; addiction; research; psychiatric therapy.

Un numir semnificativ de substante psiho-active
sunt supuse controlului in cadrul legislatiei, atat nati-
onale, cit si internationale. Scopul misurilor legislative
este de a reduce utilizarea acestor substante din cauza
efectelor daunatoare pe care le produc, chiar dacd, dupa
cum se va vedea, unele dintre ele pot avea si utilitate in
plan terapeutic.

In cele mai multe tiri, controlul legal al substantelor
psiho-active isi are originea in trei acte ale Natiunilor
Unite: conventia Natiunilor Unite asupra substantelor
narcotice (1961), conventia asupra substantelor psiho-
trope (1971) si conventia asupra traficului ilicit de nar-
cotice si substante psihotrope (1989).

In Romania, actul legislativ care reglementeazi utili-
zarea acestor substante este legea 143 din 26 iulie 2000
(cu completirile ulterioare). In cadrul textului legii se
gasesc tabelele anexa I-IV] care contin substantele supu-
se controlului national, droguri si precursori. Drogurile

de mare risc sunt mentionate in tabelele I si II, dro-
gurile de risc in tabelul III, iar precursorii (descrisi ca
substante utilizate frecvent in fabricarea drogurilor) in
tabelul IV [1].

InSUA, primul act care a realizat clasificarea acestor
substante a fost publicat in 1970 (Comprehensive Drug
Abuse Prevention and Control Act) in care, la sectiunea
202, este mentionatd impdrtirea substantelor in 5 cate-
gorii, incepand cu lista I, care cuprinde, conform defini-
tiei, droguri sau substante cu un inalt potential de abuz,
neacceptate ca avind utilizare in tratamentul medical
si cdrora le lipsesc criterii de sigurantd pentru utilizarea
sub supervizare medicali [2].

In Marea Britanie, in 1971 a intrat in vigoare Mi-
suse of Drugs Act 1971, care realizeazi o clasificare in
droguri de clasa A, B si C, unde drogurile din clasa A
sunt considerate cele mai diunitoare, iar cele din cla-
sa C, cele mai putin ddunitoare [3]. In 2001, a apdrut
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Misuse of Drugs Regulations 2001, completandu-1 pe
primul si care realizeazi clasificarea substantelor in 4
categorii, dupd modelul american [4].

Desigur, multe dintre substantele mentionate de le-
gislatori, genereazi dependenti fizicd si/sau psihologica,
dependenta fizici implicind toleranta crescuti (utiliza-
torul cautd doze tot mai mari de substanti pentru a ob-
tine acelasi efect), dorinta intensd, urgenta de a utiliza
drogul si sindrom de sevraj la intreruperea utilizirii, iar
dependenta psihologica implicind nevoia emotionald
intensd pentru prezenta drogului, fird insd a exista to-
leranta sau sindromul de sevraj, rezultate din utilizarea
sau intreruperea utilizirii lui [5, 6].

Studiul dependentelor a permis realizarea a doud
clasamente, in care intensitatea dependentei scade:

Dependenti psihologici: heroini-cocaini-tutun-
metadond-barbiturice-benzodiazepine-alcool si amfe-
tamine-ketamind, cannabis si 4-MTA (4-metil-thio-
amfetamina)-buprenorfina-metilfenidat-MDMA
(ecstasy) si solventi;

Dependenti fizici: heroini-metadond-tutun-ben-
zodiazepine si barbiturice-alcool-buprenorfina-cocai-
ni-amfetamine, GHB (gama-hidroxibutirat); metilfe-
nidat-cannabis si 4-MTA (4-metil-thio-amfetamini);
MDMA (ecstasy) [7].

In Roménia consumul de droguri este in crestere.
Raportul de tard Romania 2017 al “European Moni-
toring Center for Drugs and Drugs Addiction”, men-
tioneazd urmitoarele procente ale consumului de dro-
guri, pentru grupa de varstd 15-34 ani: Canabis 3,3%;
MDMA 0,3%; Cocaina 0,2%; Amfetamine 0,1%. Ra-
portul are o mentiune speciald pentru grupa de vérstd
15-24 ani: Canabis 3,4%; Cocaina si MDMA 0,4%;
Amfetamine 0,1% [8].

Topul 5 al drogurilor confiscate de autorititi in Ro-
mania acordi un prim loc heroinei, urmati de canabis,
cocaind, canabis (rezina) si amfetamine [8].

Pentru majoritatea drogurilor, in Romania, preva-
lenta utilizirii este aseminitoare cu aceea din celelalte
tiri europene, exceptind canabisul, unde, desi existd o
crestere a utilizdrii pe grupa de varstd 15-16 ani, com-
parativ cu anul 1999, raportat la media datelor din “Eu-
ropean School Survey Project on Alcohol and Other
Drugs (ESPAD) - 20157 (preia datele din 35 de tiri eu-
ropene), reprezintd doar jumitate din consumul intalnit
in ansamblul tirilor europene [9].

In acest context, ceea ce urmeazi a prezenta in con-
tinuare ar putea pirea riscant. Pornim insi de la premiza
cd adesea, este de dorit gisirea unei cdi de mijloc, in

cazul de fatd, intre interdictie si posibilitatea de a efectua
cercetdri. Credem ci, in confruntarea cu potentialul real
de adictie, precum si perceptia publicului despre droguri
ca fiind cu desivarsire nocive, dar si cu existenta legis-
latiei si pedepsele previzute de aceasta, activitatea de
cercetare a potentialelor efecte benefice ale unora dintre
aceste substante a avut de suferit.

Privind cu atentie, este de remarcat faptul ci situatia
actuald ridici numeroase dileme, de exemplu, nu existd
omogenitate intre clasificiri. In viziunea legiuitorului,
in functie de tard, asezarea unor substante diferd. De
exemplu, canabisul, considerat drog de clasa B in Ma-
rea Britanie (altfel spus nu atat de periculos) [3], a fost
inclus in Misuse of Drugs Regulations 2001 (in aceeasi
tari) in Lista I (drog extrem de periculos) [4]. In SUA,
desi figureazd in Schedule I [2], canabisul cu utiliza-
re medicald era folosit legal, pand la finalul lunii iunie
2017, in 29 de state americane (incluzind si districtul
Columbia) [10].

In Marea Britanie, heroina figureazi in Lista I, desi
in SUA este introdusi in Lista I [2]. In acest context,
un cercetitor ar putea si studieze heroina mai usor in
Marea Britanie decit canabisul [6].

LSD-ul a fost introdus in Lista I in 1970, desi la
data respectivi existau numeroase studii, realizate in anii
‘50-'60,care aritau efectele benefice ale acestuia in anxi-
etatea legati de faza terminald a bolii canceroase, terapia
alcoolismului si a altor addictii. O metaanalizi recentd
(2016) a 19 studii apirute in perioada 1949-1973 la pa-
cienti cu tulburiri afective, aritau aparitia amelioririlor
la 79% dintre ei [11].

Intre atitea neclarititi, era de asteptat intdrzierea
studiilor legate de potentialele beneficii pe care, totusi,
unele dintre aceste substante, considerate atit de peri-
culoase, le pot aduce, dar cu conditia utilizarii lor sub
supraveghere medicali.

In aceasti lucrare vom aborda trei dintre aceste sub-
stante: dextrometorfanul, ketamina si MDMA.

Dextrometorfanul este un antitusiv cu mecanis-
me moleculare de actiune inci neclar definite. Pe pia-
ta farmaceuticd roméneascd poate fi gisit sub numele
de Tussin, Robitussin, Rofedex, Humex sau Humisec.
Utilizat pentru prima dati in 1954 [5], a fost apro-
bat in SUA de FDA in 1958, aceasta considerandu-1,
din punct de vedere al toxicititii, ca fiind cel mai si-
gur antitusiv. Initial disponibil fird prescriptie, a fost
trecut in 1975, in contextul in care era tot mai mult
utilizat in scop recreational, in categoria medicamen-
telor eliberate cu prescriptie, fird a fi insd introdus pe
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listele “Controled Substances Act” [12]. Ca agonist al
receptorilor sigma-1(ceea ce inseamnd ci, potential,
are actiune antidepresivi) si antagonist al receptori-
lor NMDA, are un efect farmacodinamic similar cu
al ketaminei sau fenciclidinei. Este de remarcat insa si
actiunea sa asupra transportatorilor serotoninei si no-
radrenalinei (joacd rolul de inhibitor al recaptirii) [13].
Un studiu din anul 2000 aratd ci dextrometorfanul, ca
antagonist al glutamatului, produce un efect psihotrop
similar celui al alcoolului [13]. In 2009, sunt consemna-
te in SUA 5 cazuri de adolescenti morti, in 3 incidente
diferite, dupa consum crescut de dextrometorfan. Pand
in 2010, in literaturd fuseserd descrise 5 cazuri de de-
pendenti generatd de consumul de dextrometorfan [5],
dar frecventa utilizdrii este crescutd, in special intre
adolescent si adultii tineri, cu procentaje variind intre
4 si 8%, fiind consemnatd, atat in America de Nord (in
SUA, practica utilizirii este denumitd “robo-tripping”),
Europa, Australia, dar si Asia. In 2006, o investigatie
epidemiologici legatid de utilizarea sa la elevii de liceu
din SUA indici un procent de 5,4% utilizatori [14]. In
Rominia, utilizat initial (in urmi cu 15-20 de ani) sub
formid de comprimate (Tussin forte-comprimate 20
mg), mai recent este intalnit la elevi de liceu, majorita-
tea consumandu-1 sub formi de sirop (Rofedex-flacon
100 ml, cu concentratia de 15mg/5 ml) sau solutie orali
(Robitusin) [15]. Efectele obtinute variazi in functie
de dozi: intre 100-200 mg, usoard stimulare psiho-
motorie; intre 200-400 mg, euforie si halucinatii; intre
300-600 mg, perceptie vizuala distorsionati si pierderea
coordonirii motorii, iar intre 500 si 1500 mg, sedare di-
sociativi [14].

Dincolo de aceste aspecte, actiunea sa asupra recep-
torilor sigma-1 s NMDA a dus la ideea de a fi utilizat ca
medicatie adjuvanti in tratamentul tulburirii depresive.
In momentul de fatd, existd un trial incheiat, in care s-au
urmirit efectele administririi in asociere dextrometor-
fan-chinidind (produsul experimental este denumit
AVP-786) [13]. Utilizarea unei substante cu proprietiti
antiaritmice in asociere cu dextrometorfanul a pornit
de la faptul cd acesta din urmd este metabolizat hepatic
de citocromul CYP2D6. In asociere cu chinidina, care
inhibd activitatea CYP2D6, biodisponibilitatea dex-
trometorfanului creste, permitind astfel o actiune mai
intensd asupra receptorilor NMDA [13, 16]. Incercarea
de a creste biodisponibilitatea sa, impreuni cu dorin-
ta de a evita unul din efectele cunoscute in cardiologie,
numit “efectul proaritmic al antiaritmicelor”, a determi-
nat dezvoltarea si a unei alte asocieri: dextrometorfan si

bupropiond. Asocierea, numiti AXS-05, este in prezent
subiectul unui studiu de faza III, legat de terapia tulbu-
ririi depresive, rezistente la tratament [13].

Neurologia este o alti arie de interes pentru utili-
zarea dextrometorfanului. Folosit tot in asociere cu
chinidina, in terapia sindromului pseudo-bulbar (cu
avizul FDA 1in 2010 si al European Medicine Agency
in 2013), mai recent se constatd beneficii din utilizarea
asocierii (dextrometorfan 30 mg/chinidina 10mg, de 2
ori/zi) in tratamentul agitatiei psiho-motorii la pacienti
cu boala Alzheimer (studiu de faza 2,1n 2015) [17, 18].

MDMA (3-4 metilendioximetamfetamina) a fost
sintetizatd in 1914 de catre Merck, in scopul diminudrii
apetitului, desi ulterior, niciodati nu a existat din partea
firmei un interes comercial fatd de ea [19]. In anii ’50,
in cadrul unui studiu condus de armata americani care
urmdrea efectele unor substante psihedelice asupra oa-
menilor si animalelor, s-a remarcat toxicitatea pe care o
are asupra animalelor. In 1973 i-au fost studiate efectele
comportamentale, iar in 1978 a fost sugerati utilizarea
ei ca adjuvant al psihoterapiei. In 1977 a fost declarati
ilegald in Marea Britanie, iar din 1985 a fost restrictio-
nati temporar de citre Drug Enforcement Adminis-
tration, din cauza constatirii ci este utilizatd frecvent in
scop recreational, mentionindu-se tot atunci si faptul
cd nu are utilitate din punct de vedere medical, opinie
contestatd insi in epocd de un numir de cercetitori [7].
Din 1988 a fost introdusi in Lista I.

MDMA mai este cunoscuti si sub numele de
“Ecstasy” [20]. Folositi ca drog in cluburi, adesea uti-
lizatd la petreceri “rave”, a gisit o largi utilizare la ado-
lescenti si tinerii adulti [21]. Studii vechi (1998) aritau
ci frecventa utilizarii in SUA era de 1,8% la tinerii peste
12 ani, crescand la 5,4% la cei cu vérste cuprinse intre 18
si 25 de ani. Recent, este considerat cel de-al doilea mai
frecvent stimulant utilizat in Marea Britanie, cu un pro-
cent de utilizare de 1,5%, mentionat in “Crime Survey
for England and Wales”, pentru anii 2015/2016, rata
de prevalentd riminand stabili in ultimii 10 ani [22].
In Olanda, frecventa utilizdrii la grupa de varsta 15-24
ani este 7,1%, scizand usor la grupa de vérstd 25-34 ani
(6,1%) [23]. In Romania, ultimele date disponibile sunt
din anul 2013. Ele descriu un consum mult scizut fatd
de tarile vestice, cu un procent de 0,4% la grupa de vér-
std 15-24 ani si, respectiv, 0,2% la grupa de varstd 25-34
ani [8]. Ca imagine de ansamblu, la nivelul continentu-
lui european, rezultatele proiectului realizat in asociere
de grupul SCORE si EU Drug Agency, care a urmirit

analiza apelor reziduale din mai multe orase europene,
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au aritat o crestere importantd a prezentei MDMA in
anul 2016 fatd de anul 2011, fiind pusi fie pe seama
cresterii purititii produsului livrat, fie pe seama consu-
mului mult crescut [24].

Cel mai adesea, tabletele livrate spre consum nu sunt
pure. Ele pot contine, in afari de MDMA si MDA
(3,4-metilenedioxiamfetamini), MDEA (3,4-metile-
nedioxietilamfetamin), amfetamine si metamfetamine
plus, adesea, cafeini si paracetamol. Sunt fabricate in
diferite forme geometrice, avind felurite culori, fican-
du-le astfel mai atrigitoare pentru tineri [25]. Inghitite,
efectele debuteazi la circa 30 de minute de la ingestie,
durind adesea pani la 12 ore. Utilizarea ecstasy produce
euforie si sociabilitate crescutd, oferind totodati senza-
tia de crestere a energiei [26, 19].

Analiza studiilor ficute pe 220 de voluntari, arati
ci efectele subiective ale MDMA sunt aceleasi, indi-
ferent de subiecti, dar si efectele obiective sunt ace-
leasi: cresterea frecventei cardiace si a valorilor tensi-
unii arteriale [27].

Intr-un studiu efectuat in 1992, in care au partici-
pat ca subiecti 20 de psihiatri cirora li s-a administrat
MDMA, s-a constatat ci acestia au relatat urmétoarele
experiente subiective (cu procentaje variind intre 50 si
90%): perceptie alteratd a timpului, cresterea abilititii de
a comunica, defensivitate scizuti, sciderea fricii, scide-
rea sentimentului de alienare fati de cei din jur, modifi-
cdri in perceptia vizual, perceptie crescutd a emotiilor,
diminuarea agresivititii. Ca efecte adverse, majoritatea
au relatat sciderea dorintei de a rezolva sarcini men-
tale sau fizice (70%), sciderea apetitului (65%) si tris-
mus (50%) [28].

La nivel cerebral, MDMA stimuleazi eliberarea de
monoamine (serotonind, noradrenalini si dopamini)
prin inhibarea recaptirii, avind efect mai intens asupra
serotoninei si noradrenalinei. MDMA moduleazi glu-
cocorticoizii, actiondnd pe axul adreno-hipofizo-hipo-
talamic, contribuind astfel si asupra invitirii si memo-
riei. Prin intermediul serotoninei, MDMA actioneazi
si asupra oxytocinei, crescind concentratia plasmatici a
acesteia. MDMA scade activitatea de la nivelul amig-
dalei si hipocampului si creste activitatea cortexului pre-
frontal. Ea actioneazi si asupra “brain derived neuro-
trophic factor” (BDNF), promovind astfel plasticitatea
neuronald [29]. Din aceastd multitudine de interactiuni
neuro-hormonale rezulti si efectele favorabile pe care le
are utilizarea MDMA.

Cel mai probabil, prin intermediul oxytocinei,
care pare a fi un candidat pentru medierea efectelor

empatice si prosociale ale MDMA (la sobolani, admi-
nistrarea de antagonisti de oxytocind duce la sciderea
interactiunii sociale), sunt obtinute beneficii semnifica-
tive in psihoterapie.

MDMA a fost astfel utilizati ca adjuvant in psi-
hoterapie in terapia tulburirii de stress posttraumatic
(PTSD), a anxietitii sociale (la adultii cu autism), pen-
tru reducerea fricii si a anxietitii (ca adjuvant in psiho-
terapie la pacientii cu anxietate legatd de prezenta unei
boli terminale-inclusiv cancerul).

Plasticitatea neuronald promovati de MDMA prin
intermediul BDNE, asociatd cu reglarea axului adre-
no-hipofizo-hipotalamic (tulburarea de stress post-
traumatic este caracterizati prin deregliri ale axului
adreno-hipofizo-hipotalamic si prin hipersenzitivitatea
la glucocorticoizi), permit actiunea asupra invitirii si
memoriei, care sunt reintirite in context psihoterape-
utic, cu atit mai mult cu cat recuperarea din tulburarea
de stress posttraumatic si extinctia invitdrii fricii sunt
dependente de BDNE care regleazi reconsolidarea me-
moriei dupd restimulare in circuitul amigdald-hipocam-
pus [29, 30].

Utilizarea tehnicilor de imagistici functionald cere-
brali a adus date suplimentare legate de mecanismul prin
care MDMA are efecte benefice in psihoterapie [29].
S-a constatat ci administrarea de MDMA afecteazi
diferentiat abilitatea de a decoda corect stimuli faciali
sociali, aceasta depinzind de valenta stimulului. Intr-un
cadru vesel (petrecere) utilizarea MDMA poate imbu-
nititi citirea corectd a expresiilor faciale pozitive (ima-
gistica functionald aratd ci apare o reactie la nivelul
striatului ventral in acest context) [29], combinati cu
extroversia si afecte pozitive, putind astfel duce la un
comportament de abordare si la 0 mai inalti sociabilitate
[31,27].In contrast, citirea eronati a informatiilor soci-
ale negative ca fiind neutre sau pozitive poate duce la an-
grenarea in comportamente de risc (MDMA atenueazi
rispunsul la fete manioase la nivelul amigdalei si creste
rispunsul la fete vesele in striatul ventral) [29]. MDMA
reduce acuratetea recunoasterii afectelor negative in spe-
cial la femei, diminuind recunoasterea fricii [26]. Cand
MDMA este administrat in timpul psihoterapiei pen-
tru tulburarea de stress posttraumatic, schimbarea in-
dusi spre o mai bund percepere a stimulilor emotionali
pozitivi poate facilita alianta terapeuticd. Apar imbuni-
titiri in realizarea strategiilor de coping si reglarea emo-
tiilor. Misuratorile obiective care au fost efectuate sustin
atenuarea impactului rejectiei sociale precum si rispun-
sul diminuat la fete furioase sau inspdimantitoare [31].
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Astfel, evaluirile obiective folosind Multifaceted Em-
pathy Test (MET) si Face Emotion Recognition Task
(FERT), au aritat cresterea empatiei si a comporta-
mentului prosocial, efect observat in principal la persoa-
ne de sex masculin si care, cuantificat, a fost considerat
echivalentul aceluiasi tip de comportament intalnit la
femeile din studiu cirora insi li s-a administrat placebo.
S-a mai observat ci MDMA tinde si creasci preferinta
pentru corectitudine, reflectati printr-un trend de aver-
siune fati de inegalitate [26].

Utilizarea MDMA in psihoterapie s-a ficut contro-
lat. ini';ial, in anii 80 si inceputul anilor 90, pentru psi-
hoterapie au fost folosite doze variind intre 50 -200 mg
(de obicei intre 100-150mg), iar la momentul in care
efectul primei doze pirea sd se stinga era addugati incd
o dozi de 50-75 mg. Tipic, sesiunile de psihoterapie au
avut loc la 2 siptiméni [54]. Mai recent, administrarea
ei este precedatd de sesiuni pregititoare, fiind urmate de
sesiuni de psihoterapie ce sustin integrarea schimbdrilor
terapeutice in viata de zi cu zi. Existd o alternanti intre
sesiuni in care se administreazi MDMA cu sesiuni firi
administrare de MDMA. Dozele administrate au fost
unice, iar administrarea a necesitat supervizare medica-
13, ficAndu-se de 2-3 ori intr-o luni.

Studiile efectuate au sustinut ¢ MDMA poate fi
utild in tratamentul tulburdrilor asociate cu insecurititi
de atasament, incluzand depresie, tulburare anxios-de-
presivi, PTSD (mai sus mentionat), tulburare obsesiv-
compulsivi. In studii de faza IT legate de PTSD, dupi
administrarea timp de 2 luni a 3 doze de MDMA, lunar,
55% din subiecti nu mai indeplineau criteriile pentru
PTSD, iar 66% au fost in remisie mult timp (12 luni)
dupi administrarea MDMA. Aparent, debutul actiunii
este rapid, iar efectele par a fi de lungd durati [32].

Neuroplasticitatea promovati de BDNF sub actiu-
nea MDMA si beneficiile observate pand in prezent au
dus si la initierea unui studiu care urmireste utilizarea
MDMA asociat cu psihoterapia in tratamentul alcoo-
lismului.

Dar existisi dificultitile legate de asocierea MDMA
cu psihoterapia. In primul rind ar fi de remarcat, cele le-
gate de starea generald de sindtate a pacientilor. Dupd
cum mentionam anterior, din cauza tahicardiei si cres-
terii valorilor tensiunii arteriale, utilizarea MDMA este
contraindicatd la persoane cu probleme de naturd car-
diovasculari [27]. In al doilea rand, faptul ci inhibitorii
recaptirii serotoninei (SSRI) actioneazi ca antagonisti
pentru transportorul serotoninei (SERT), are drept
consecinti (prin competitie) absenta efectelor MDMA

atunci cand este administratd concomitent cu acestia.
Potential, utilizarea MDMA in terapia tulburirii de-
presive ar insemna intreruperea administririi SSRI. Pe
de altd parte, beneficiul administririi MDMA consti
in efectul rapid de actiune. Dacd SSRI necesit circa 6
sdptimani pan la obtinerea unor efecte favorabile, efec-
tul MDMA este aproape instantaneu [33]. In al treilea
rand, trebuie luat in considerare sexul pacientilor. La ad-
ministrarea MDMA, femeile prezinti efecte acute mai
intense decit birbatii dar si efecte adverse mai nume-
roase pe termen lung [26]. Inal patrulea rind, nu poate
fi neglijatd prezenta tulburirilor psihice care ar putea fi
generate de consumul de MDMA. S-a remarcat insi
cd, frecvent, suferinta psihicd era precedentd utilizarii
MDMA i consecutiv, MDMA functiona ca o moda-
litate de a reduce disconfortul preexistent. Un studiu
efectuat pe aceastd temd aratd cd la 80,4% dintre utili-
zatori, boala mentald a fost preexistentd consumului de
MDMA. Un studiu olandez urmirind de-a lungul a 14
ani copiii si adolescentii care au utilizat MDMA con-
statd cd el prezentau anterior criterii specifice diagnosti-
celor de depresie si anxietate. Un alt studiu, efectuat pe
pacienti cu tulburare depresivd majord, a aritat ci 44,5%
dintre pacientii care consumau ecstasy fusesera diagnos-
ticati anterior consumului cu tulburare depresivi [33].

MDMA are potential moderat de abuz, studiile
aritind ci pe termen lung, utilizarea are tendinta si fie
sistatd atunci cind dispar conditiile care au favorizat de-
butul utilizirii [32].

Dozele necesare pentru a produce efecte adverse
grave sunt mari. Cele folosite in studiile legate de tulbu-
rarea de stress posttraumatic sunt mici si nu exista pand
in prezent studii care si le dovedeasci neurotoxicitatea.
Cand apar decese, ele sunt cauzate de utilizarea necon-
trolati a MDMA, in asociere cu alte substante.

Ketamina a fost dezvoltati ca agent anestezic in
1962 si introdusi in uz public in 1970. Este utilizatd
in terapia durerii, frecvent folosita in departamentele de
urgentd, inclusiv la vérsta mici (copii cu varste peste un
an). Este un anestezic disociativ, intelesul termenului
“disociativ” fiind legat initial de producerea deconectirii
sistemelor talamo-neo-cortical si limbic, ulterior fiind
folosit spre a descrie senzatia de detasare a mintii de corp
apdrutd la cei la care ketamina se administreazi [34].
Este folositd uzual pentru inducerea si mentinerea an-
esteziei, determindnd analgezie, sedare si amnezie, fird
insd a avea un impact semnificativ asupra sistemelor
cardio-vascular si pulmonar [34]. Administrarea se
realizeazd fie pe cale intravenoasi, fie intramusculard.
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Disocierea apare la administrare de 1-1,5 mg/kg corp
la administrarea IV, respectiv 4-5 mg/kg corp la admi-
nistrare IM [34].

La circa 30% dintre pacientii la care s-a administrat,
apar halucinatii si alterarea functiilor senzoriale.

Utilizarea recreationald este consemnatd pentru pri-
ma datd in SUA 1n 1971, fiind folositi pe scari largd in
scopuri recreative de la mijlocul anilor *90. In anii 80 a
fost folositd frecvent in cluburi, fiind utilizatd si ca drog
cu capacitatea de a induce atacuri sexuale (datoritd pro-
prietitilor sale sedative si disociative). Insi motivul prin-
cipal al utilizirii este ca,la doze subanestezice, ea produ-
ce derealizare si depersonalizare, halucinatii, sinestezie,
alterarea perceptiei corporale si preocuparea cu sunete
neimportante. La doze mai mari, apare “out of body ex-
perience”, implicind pierderea sensului spatiului si tim-
pului. Ea reduce la utilizator constiinta si monitorizarea
mediului inconjuritor, prin lipsa de coordonare a misc-
rilor, vederea incetosati si paralizia temporari [35, 34].

Disponibild initial doar sub formd injectabild, in
prezent se giseste si sub formi de pulbere, capsule sau
tablete si este adesea asociati cu alte substante stimu-
lante si alcool, fiind inhalatd, fumatd, bauti sau injectata.

Ketamina este unul din cele mai rispandite droguri
de abuz in intreaga lume. In tiri precum Vietnam, Tai-
wan si China este al treilea cel mai frecvent drog utili-
zat [35].In SUA, frecventa utilizirii ketaminei creste de
la copiii de clasa a 8-a (0,8%), la copiii de clasa a 12-a
(1,7%) [27]. In Hong Kong, in 2005, un studiu aratd
cd era unul dintre cele mai frecvent utilizate droguri la
varste sub 21 de ani [36]. In Indonezia, la varsta liceului
este folositd de 1,8% dintre elevi[34]. Este utilizatd in
Danemarca cu scop recreativ, mai frecvent, dupd anul
2000, cu un pret in stradi de aproximativ 60-70 euro/1
gram (pret identic cu al gramului de cocaini) [27].

Daci in populatia generald numirul de utilizatori
este mic (1%), intre cei care frecventeazd cluburile, pro-
centul utilizatorilor poate ajunge la 10% [27].

In consecinti, au apirut reglementiri legate de utili-
zarea ketaminei in numeroase tiri, cum sunt SUA (din
1999 este consideratd substanti controlatd, ficind parte
din Lista III), Coreea de Sud, Marea Britanie, Mexic
sau Canada [35]. In Danemarca, a devenit ilegald din
2008. In Malaezia si Singapore, persoanele care sunt
descoperite ca detindtoare de ketamind sunt incarce-
rate sau pedepsite prin lovituri repetate, recidiva fiind
pedepsiti cu moartea in Malaezia [33]. In schimb,
Olanda nu ii reglementeazi utilizarea, considerand-o
doar medicament [35]. Profilul de adictie al ketaminei

presupune dependenta fiziologicd, existind un sindrom
de sevraj caracterizat prin fenomene psihotice.

Mecanismul complet de actiune al ketaminei nu
este incd complet inteles. Stim despre ketamind ci
actioneaza asupra receptorilor ionotropici ai glutama-
tului (neurotransmititor excitator al sistemului nervos
central), NMDA si AMPA (receptori ai glutamatului
de tip non-NMDA) [37, 38]. Ea blocheazi receptorii
NMDA, avind drept rezultat inhibitia acidului gama-
aminobutiric, consecutiv apirdnd o crestere semnifica-
tivd a glutamatului la nivel sinaptic, permitind activarea
receptorilor AMPA (receptorii transmembranari pen-
tru glutamat), astfel inducand plasticitate sinaptici, prin
cresterea translatiei si secretiei Brain-Derivated Neuro-
trophic Factor (BDNF) si prin inhibitia glicogen-sin-
tazei kinazei-3 (GSK-3) [39]. Ketamina actioneazi pe
receptorii opioizi mu si sigma [37] si receptorii de tip
A ai acidului gama-aminobutiric.[35]. Inhibitia GSK-3
in hipocampus si cortexul prefrontal pare si fie esentiald
(studii pe animale) pentru obtinerea efectului antide-
presiv rapid [40]. Cit despre efectele disociative, cel mai
probabil, disociatia electrofiziologicd produsi intre sis-
temul limbic si sistemul talamo-neo-cortical std la baza
acestora si determind starea ce poate fi aseminati unei
transe de tip cataleptic [35]. Mecanismele de actiune
(posibil cascadd moleculard care promoveazi plastici-
tatea sinapticd si maturarea structurilor dendritice in
regiuni critic importante ale creierului) necesitd inci a
fi investigate, citd vreme a fost remarcati diferenta sem-
nificativi intre timpul scurt de injumititire al ketaminei
dupi administrarea intravenoasd (11 minute), si timpul
ei lung de eficacitate [40]. Se presupune ci efectul este
prelungit si amplificat prin actiunea unui metabolit al
ketaminei, (2R-6R)-hydroxinorketamina, care stimu-
leazi direct AMPA.

In 2014, Thomas Insel, fost director al Institutului
National pentru sinitate mintald din SUA, spunea ci
obtinerea rezultatelor tratamentului intravenos cu keta-
mind reprezintd cea mai importanta descoperire a unui
tratament antidepresiv in decenii [41].

Afirmatia venea intr-un moment in care erau rea-
lizate suficiente studii pentru a sustine aceastd opinie.
Astfel, s-a constatat ci o dozi subanestezici de ketami-
nd, administratd intravenos, duce la efecte antidepresive
marcate (ameliorare rapidi a simptomatologiei, in in-
terval de ore), cu durata efectului de 7-14 zile. Doza de
administrat in tulburarea depresivi, utilizatd incepand
cu anul 2006, a fost de 0,5 mg/kg corp, administratd
IV in 40 minute [40]. Doza a fost considerati sigurd,
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intrucit cea folositd in anestezie este de 3 mg/kg corp.
Date fiind dificultitile intalnite in cazul ciii intravenoa-
se (necesitatea realizirii abordului venos, disconfortul
provocat pacientului de mentinerea acestuia, frica de
ace, etc), s-au Incercat si alte modalititi de administrare,
alegindu-se calea nazali [40, 42].

Intr-un studiu urmirind eficacitatea acestei cii de
administrare si durata efectelor benefice ale ketami-
nei, s-a constatat ci administrarea intranazald a 50 mg,
comparativ cu placebo (solutie salind), are efecte sem-
nificativ favorabile la 24 de ore dar care dispar la 72 de
ore [43]. Un alt studiu (de faza II) folosind esketamina
(un S-enantiomer racemic al ketaminei) administra-
td de 4 ori in 2 siptimani, intranazal, in doze diferite
(28,56,84 mg), a indicat reducerea semnificativi a sco-
rurilor de depresie (pacienti cu depresie severd, rezisten-
td la tratament) [44].

Noud metaanalize ale unor trialuri randomizate de
faza acutd au aritat avantajele statistic semnificative ale
ketaminei fatd de placebo sau conditii de control active
(adicd, fatd de tratamentul standard utilizat in boala re-
spectiva). In ansamblu, ele au evidentiat avantajul ket-
aminei ca fiind maxim la 24 de ore de la administrare
(debutul in doar cateva ore),cu remanentd a efectului
pind la 7 zile si putine efecte adverse in aceastd peri-
oadd. Din ziua 14 dupa administrare, avantajele fatd de
control sunt nesemnificative statistic. S-a observat ci
rata de rispuns la administrarea repetatd de ketamini a
fost mai buna decat in administrare unici, timpul me-
diu de recidere fiind de 18-19 zile [43].

In general, studiile au urmirit predominant pacienti
cu tulburare depresivi severd, rezistentd la tratamentele
conventionale. Rata de rispuns in studiile efectuate a
variat intre 50 si 70%. Mai mult, un studiu din 2011,
urmdrind pacienti cirora li s-a efectuat terapie electro-
convulsivanti fird a se obtine ameliorare a simptomato-
logiei depresive, a aritat rezultate favorabile dupd admi-
nistrarea de ketamini IV, 0,5 mg/kg corp [39].

Au fost observati cativa factori cu importantd ca pre-
dictori referitor la succesul tratamentului. Astfel, efecte-
le par a fi de mai lungi durati la cei cu tulburare anxios -
depresivi si la depresivii provenind din familii cu istoric
de alcoolism [40]. Cu cat performantele neurocognitive
in tulburarea depresivi rezistentd la tratament sunt mai
scizute, cu atit rata de rispuns la ketamind este mai
mare. Cand apar efecte neurocognitive marcate dupd
administrarea de ketamini (obisnuit, doza scizuti de
ketamina este asociatd cu minime efecte neurocognitive
la 40 de minute de la administrare), ele au prognostic

prost (anunti rata scizuti de rispuns antidepresiv la
administrare) [45]. Faptul de a avea un index de masi
corporald mare pare a fi un indicator de bun rispuns la
administrarea de ketamind. Daci pacientul nu rispunde
favorabil 1a 0 a doua infuzie intravenoasi de ketamini,
este putin probabil s rispunda in viitor. O metaanalizi
a § trialuri randomizate, controlate dublu-orb, compa-
rand ketamina (administrat intravenos sau intranazal)
cu placebo (solutie salind sau midazolam) a aritat, atét
rispuns clinic, cit si ameliorare la 7 zile remarcind efec-
te mai accentuate in cadrul depresiei unipolare compa-
rativ cu tulburarea bipolari [43].

In general, s-a constatat cd amploarea efectului an-
tidepresiv pare si fie semnificativi la pacientii cu tulbu-
rare depresivd majord comparativ cu cei avind tulburare
bipolari, si chiar un tratament intens administrat duce
la un rispuns incomplet la acestia din urmi [40, 43].

Rezultatele favorabile ale utilizirii ketaminei au sti-
mulat cercetarea in domeniu. In prezent, sunt 5 trialuri
in desfisurare in SUA legate de administrarea de ket-
amind la grupa de varsti 0-17 ani, in toate fazele (re-
crutare, completat, finalizat), adresate depresiei majore,
depresiei majore asociate cu tulburare de anxietate, de-
presiei unipolare si depresiei bipolare. Rezultatele sin-
gurului studiu finalizat nu au fost inci ficute publice
la data redactirii acestui text (august 2017) [44]. Unul
dintre acestea, NCT02078817 - studiu de faza 2, eva-
lueaza biieti si fete cu varste cuprinse intre 12 si 18 ani,
avand tulburare depresiva rezistenti la tratament, urma-
rind eficacitatea dozelor subanestezice de ketamind si
durabilitatea raspunsului la o singura dozi pentru o pe-
rioadi de 4 sdptimani, precum si studiul mecanismelor
neurobiologice implicate in rdspunsul la ketamind. Pre-
supunerea initiatorilor studiului este 3, date fiind pro-
cesele de neurodezvoltare in curs la varsta adolescentei
datorate neuroplasticititii, rispunsul terapeutic obtinut
va fi de mai lungd durati [46].

Remisia pe termen lung a tulburirii depresive majo-
re folosind ketamina este subiect a multiple controverse.
Din datele obtinute pana in prezent, ea pare a fi obtinu-
td printr-o combinatie intre administrarea de ketamina
si utilizare de terapie electroconvulsivanti [47].

Poate unul dintre cele mai spectaculoase rezultate
ale administrdrii ketaminei este intalnit la persoanele
cu ideatie suicidari si tentative de suicid [48]. Suicidul
este a doua cauzi de mortalitate la adolescenti, iar 40%
dintre acestia nu rispund la prima linie de tratament.
O altd jumitate nu rispund la multiple trialuri cu alte
antidepresive, cuplate cu psihoterapie, adesea ducand
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la o ultimi solutie existentd in prezent - cea a terapiei
electroconvulsivante [49]. Dar si asa, disparitia ideatiei
suicidare necesitd siptimani (cu exceptia clozapinei si
litiul, terapiile standard ale tulburirii depresive majore
si ale tulburirii bipolare nu au fost insotite de beneficiu
clar antisuicidar) si pani la 6 sedinte de terapie electro-
convulsivanti (conduse pe o perioadd de 2 siptimani).
Ori, studii din 2009, 2011 si 2012 au aritat cd utilizarea
de ketamind IV, in doze de 0,5 mg/kg (sau chiar 0,2 mg/
kg) reduce semnificativ si sustinut ideatia suicidard [47].
In cazul ultimei doze mentionate, sunt disponibile re-
zultatele unui studiu care a urmirit administrarea in
conditii de cameri de urgenti a ketaminei, la 14 pacienti
cu depresie unipolard cu ideatie suicidard, in doze de
0,2mg/kg corp, in infuzie de 1-2 minute. Ele arati sci-
derea semnificativd a scorului MADRS (Montgomery—
Asberg Depression Rating Scale), stare mentinutd timp
de 10 zile,de-alungul cirora a fost administrat tratament
conventional. De asemenea, scorul la itemii legati de su-
icid din Hamilton Depression Rating Scale a scizut la 6
ore de la administrarea tratamentului cu ketamini [47].
O alti analizi a 7 trialuri a aritat ci folosirea ketaminei
scade semnificativ ideatia suicidari la 24 de ore si 3 zile
postadministrare dar nu la 7 zile postadministrare [40].

Desigur, nu toate rezultatele concord in ceea ce pri-
veste durata pe care se intinde beneficiul infuziei cu ket-
amind, dar este de remarcat importanta usurare adusd
acestor pacienti. Mai mult, o analizd a patru studii legate
de utilizarea ketaminei a aritat cd efectul acesteia asupra
ideatiei suicidare pare si fie independent de efectul ei
asupra anxietitii si depresiei [47].

Mecanismul prin care se obtine acest efect nu este
clar inteles. Initial, s-a considerat ci in ideatia suicida-
rd existd un ciclu anormal glutamat-glutamini-GABA,
pe care ketamina il modifici [50]. Mai recent, se crede
cd intentia de suicid pare a avea o legiturd cu statusul
inflamator, in care triptofanul si produsii sii de meta-
bolism joaci un rol esential [47]. Triptofanul, un ami-
noacid esential, este metabolizat pe doud cii: una este
cea care duce la formarea serotoninei; cealalti (domi-
nanti) are drept rezultat aparitia kynureninei, in mod
obisnuit producindu-se oxidarea triptofanului in N-
formil-kynurenini. In prezenta stirii de inflamatie, me-
tabolizarea triptofanului se face sub actiunea triptofan-
pirolazei (care este indusd de stimuli proinflamatori si
citokine, cum sunt interferonul gama, interleukina 6 sau
tumoral necrosis factor), avind drept final amplificarea
prezentei kynureninei la nivel cerebral. Aceasta este, la
randul siu, metabolizat in acid quinolonic (care este un

agonist al receptorilor NMDA) si acid kyrunenic (care
este un antagonist al receptorilor NMDA). La suicidari,
cantitatea de acid quinolonic si raportul cu acidul kyru-
nenic in lichidul cerebrospinal sunt crescute, aritind
prezenta unei stimuliri a receptorilor NMDA la aceste
persoane. Acidul quinolonic este particular crescut la cei
cu tentativd de suicid prin mijloace violente si cu scoruri
mari la folosirea Suicide Intent Scale.

In cadrul acestui mecanism, efectul ketaminei de
diminuare a ideatiei suicidare este legat de rolul siu de
antagonist al receptorilor NMDA - ceea ce duce la blo-
carea efectelor acidului quinolonic asupra acestora.

Luind in considerare rezultatele obtinute si me-
canismele fiziopatologice, ketamina a fost utilizatd si
la pacienti cu un alt tip de patologie. Astfel, s-au con-
semnat beneficii dupd administrarea de ketamini la
pacienti cu tulburare de stress posttraumatic [51]. S-a
constatat ci existd beneficii dupd administrarea ket-
aminei in doliu, atunci cind este complicat in termen
de durata si forma de manifestare (un studiu indian
remarcase ameliorarea semnificativi dupd adminis-
trarea IV a ketaminei in contextul prezentei anterior,
in cadrul doliului, a simptomelor catatonice, cu men-
tinerea remisiei pe durata urmitoarelor 3 luni)[42].
De asemenea, i s-a dovedit utilitatea in tulburarea ob-
sesiv-compulsiva. Astfel, infuzia de ketamind 0,5 mg/
kg corp, la pacientii cu tulburare obsesiv-compulsivi
produce efecte rapide antiobsesionale, cu duratd de o
siptamani [39]. Efectul favorabil cel mai probabil este
determinat de actiunea ketaminei asupra glutamatului,
in situatia in care se stie cd in tulburarea obsesiv-com-
pulsivd se evidentiazd niveluri crescute de glutamat in
lichidul cerebro-spinal, iar prin imagistica cerebrald s-a
observat, la pacientii pediatrici, cresterea produsilor glu-
tamatergici in lobul caudat si descresterea concentratiei
lor in cortexul cingulat anterior.

Evident, administrarea repetatd a permis si con-
semnarea unor efecte adverse. Ketamina este o mixtu-
ri racemicd de S-ketamind si R-ketamina si, aparent,
efectele adverse semnificative sunt cauzate S-ketaminei,
utilizarea de R-ketamini neproducind efecte adverse
psihomimetice si nici potential de abuz [52].

Cele mai comune efecte adverse consemnate la paci-
entii cdrora li s-a administrat ketamind au fost cresterea
frecventei cardiace si a valorilor tensiunii arteriale, gurd
uscatd [35], cefalee, anxietate si tulburarea disociativi,
fiind prezente de-a lungul celor 40 minute ale perfuziei
si putin timp dupi aceea, dispirdnd in general in 2 ore
de la finalizarea tratamentului IV cu ketamini. Rata de
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pirisire a studiilor din cauza acestora a fost mica - 7%.
Diminuarea efectelor adverse pare a fi semnificativd
daci perfuzia este administratd in 100 de minute in loc
de 40-60 minute (durata uzuali de administrare). Pe de
altd parte, 833 de infuzii cu ketamind in dozi subanes-
tezicd nu au ardtat nici un efect advers serios, partici-
pantii fiind persoane dintre care, unele aveau adminis-
trati concomitent medicatie psihotropa [39]. Incercarea
de a utiliza ketamina pe cii alternative de administrare
(comparandu-se optiunile intravenos, intramuscular si
subcutanat), arati diminuarea efectelor adverse pe cale
subcutanati, comparativ cu celelalte cii de administrare.
S-a mai observat ci administrarea repetati de ketamind
pare si diminueze efectele adverse disociative. Totodatd,
utilizarea de lamotrigin in asociere cu ketamina a avut
drept rezultat sciderea semnificativi a tulburdrilor per-
ceptuale asociate cu ketamina, amplificind concomitent

A significant number of psychoactive substances
are controlled by both national and international
legislation. The purpose of the legislative measures
is to reduce the use of these substances due to the
harmful effects they produce, even if some of them
can also be useful at therapeutic level.

In most countries, legal control of psychoactive
substances originates in three United Nations acts:
the Single Convention on Narcotic Drugs (1961),
the Convention on Psychotropic Substances (1971)
and the Convention against Illicit Traffic in Narcotic
Drugs and Psychotropic Substances (1989).

In Romania, the legal act regulating the use of
these substances is Law 143 of July 26, 2000 (with
subsequent additions). In the text of the law, there are
annexed tables I-IV, which contain substances under
national control, drugs and precursors. High risk
drugs are listed in Tables I and II, risk drugs in Table
II1, and precursors (described as substances frequently
used in drug manufacture) in Table IV [1].

In the USA, the first act to classify these substances
was published in the 1970 (Comprehensive Drug
Abuse Prevention and Control Act). In its Section
202, this document mentions the division of
substances into 5 categories starting with Schedule
I, which includes, according to the definition, drugs
or substances with high potential for abuse, being
unacceptable for medical treatment and lacking safety
criteria for use under medical supervision [2].

efectul antidepresiv al acesteia [37]. Datele legate de ad-
ministrarea in context medical, pe termen lung a keta-
minei, sunt aproape inexistente. La cei care o folosesc cu
scop recreational si pe termen lung, au fost consemnate
deficit cognitiv si cistitd (desi, de obicei, acestia isi ad-
ministreazi si alte substante). Studiile au relatat prezen-
ta de simptome ale tractului urinar inferior la o treime
dintre utilizatori (disurie, durere suprapubiani, hematu-
rie), observandu-se si ci utilizarea regulatd poate duce si
la aga-numitele “K-cramps” - variind de la dureri difuze
pani la colici abdominale intense [53].

Desigur, cu toate acestea, trebuie remarcat ci nici
o altd clasa de antidepresive nu moduleazi ca si keta-
mina sistemul glutaminergic si chiar daci s-ar ajunge
si se renunte la utilizarea ketaminei, ea tot ar constitui
prototipul dezvoltarii unui alt produs care i-ar mentine
avantajele si i-ar diminua efectele adverse [4].

In the United Kingdom, the Misuse of Drugs Act
became effective in1971, which classifies drugs into
Class A, B and C, where Class A drugs are considered
the most harmful, and Class C, the least harmful [3].
In 2001, the Misuse of Drugs Regulations appeared,
completing the Act of 1971 and classifying the
substances into 4 categories, according to the
American model [4].

Indeed, many of the substances mentioned by
legislators generate physical and / or psychological
dependence, where physical dependence involves
increased tolerance (the user is looking for higher
doses of substance to achieve the same effect), intense
desire, urgency to use the drug and the withdrawal
syndrome which is a cluster of symptoms that
occur for 1-2 weeks when a person stops taking an
addictive drug, while the psychological dependence
involves intense emotional need for the presence
of the drug, but without tolerance or withdrawal
syndrome resulting from the use or interruption of
its use [5, 6].

The study of addictions allowed two rankings,
where the intensity of addiction decreases:

Psychological dependence: heroin - cocaine —
tobacco —methadone —barbiturates - benzodiazepines
- alcohol and amphetamines - ketamine, cannabis
and  4-MTA  (4-methyl-thio-amphetamine)-
buprenorphine-methylphenidate-MDMA  (ecstasy)
and solvents;
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Physical ~ dependence:  heroin-methadone-
tobacco-benzodiazepines and barbiturates-alcohol-
buprenorphine-cocaine-amphetamines, GHB
(gamma-hydroxybutyrate); methylphenidate-
cannabis and 4-MTA (4-methyl-thio-amphetamine);
MDMA (ecstasy) [7].

In Romania, drug use is on the increase. The
2017 country report for Romania by the “European
Monitoring Centre for Drugs and Drug Addiction”
mentions the following percentages of drug use for
the 15-34 age group: Cannabis 3.3%; MDMA 0.3%;
Cocaine 0.2%; Amphetamine 0.1%. The report has a
special mention for the 15-24 age group: Cannabis
3.4%; Cocaine and MDMA 0.4%; Amphetamine
0.1% [8].

The top 5 drugs confiscated by authorities in
Romania give heroin a first place, followed by cannabis,
cocaine, cannabis (resin) and amphetamines [8].

In Romania, for most drugs, the prevalence of use
is similar to that in other European countries, except
cannabis, where, although there is an increase in
consumption concerning the 15-16 years age group
compared to the situation in the year 1999, compared
to the average data provided by the “European
School Survey Project on Alcohol and Other Drugs
(ESPAD) - 2015” (which takes over data from 35
European countries), it represents only half of the
consumption in all European countries [9].

Against this background, what comes next is likely
to be risky. However, in the present case, we start from
the premise that it is often desirable to find a middle
way between the ban and the possibility to conduct
research. We believe that research into the potentially
beneficial effects of some of these substances in the
face of the real addictive potential, as well as the
perception of the public on drugs as being totally
harmful, together with the existence of legislation
and the penalties provided by the law, the research
into the potentially beneficial effects of some of such
substances has suffered.

Looking closely, it is noteworthy that the current
situation raises many dilemmas, for example, there is
no homogeneity among classifications. According to
the legislator, depending on the country, the placement
of some substances differs. For example, cannabis,
considered a class B drug in the UK (otherwise not
so dangerous), was included in the Misuse of Drugs
Regulations 2001 (in the same country) in Schedule I
(extremely dangerous drug). In the US, although

listed in Schedule I, cannabis with medical use was
used legally until the end of June 2017 in 29 US states
(including the District of Columbia) [10].

In the UK, heroin is listed in Schedule II,
although, in the United States, it is introduced in
Schedule I[2]. In this context, in the UK, a researcher
could study heroin more easily than cannabis.
LSD was included in Schedule I in 1970, although
at that time there were numerous studies conducted
in the 1950s and 1960s showing its beneficial effects
in the anxiety related to the terminal phase of
cancerous disease, in the therapy of alcoholism and
of other addictions. A recent meta-analysis (2016) of
19 studies performed from 1949 to 1973 on patients
with emotional disorders showed the presence of
improvement in 78% of these patients [11]. However,
among so many uncertainties, it was expected to
delay the studies on the potential benefits which
some of these substances, otherwise considered very
dangerous, could bring to patients, on condition that
the drugs be used under medical supervision.

In this paper we will analyse three of these
substances: dextromethorphan, ketamine and MDMA.
Dextromethorphan is an antitussive with molecular
mechanisms of action still unclearly defined. In the
Romanian pharmaceutical market, it can be found
under the names Tussin, Robitussin, Rofedex, Humex
or Humisec. Used for the first time in 1954 [5], it was
approved in the USA by the FDA in 1958, which
considered it, from the toxicity point of view, to be
the safest antitussive. Initially available without a
prescription, in 1975 it was included in the category
of prescription drugs, as it was increasingly used for
recreational purposes, without being placed on the
lists of the “Controlled Substances Act” [12]. As a
sigma-1 receptor agonist (meaning that, potentially, it
has an antidepressant eftect) and as NMDA receptor
antagonist, it has a pharmacodynamic effect similar to
that of ketamine or phencyclidine. However, its action
on serotonin and noradrenaline transporters (acting
as a re-uptake inhibitor) is noteworthy [13]. A study
from the year 2000 shows that dextromethorphan,
as a glutamate antagonist, produces a psychotropic
effect similar to that of alcohol [13]. In 2009, 5 cases
of dead adolescents were reported in the USA, in 3
different incidents, following increased consumption
of dextromethorphan. Until 2010, 5 cases of
dextromethorphan dependence were described in the
literature [5], but the frequency of use is increased,
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especially among adolescents and young adults, with
percentages ranging from 4 to 8%, being noted not
only in North America (in the USA, the use of this
substance is called “robo-tripping”) but also in Europe,
Australia, and Asia. In 2006, an epidemiological
investigation related to its use among high school
students in the USA indicated a percentage of
5.4% [14]. In Romania, it was initially used (15-20
years ago) in the form of tablets (Tussin forte-20 mg
tablets), more recently it is met in high school students,
most of it being consumed in the form of syrup
(Rofedex- 100 ml medicine bottle, at a concentration
of 15 mg / 5 ml) [15]. Effects obtained vary with dose:
between 100-200 mg, mild psychomotor stimulation;
between 200-400 mg, euphoria and hallucinations;
between 300-600 mg, distorted visual perception and
loss of motor coordination, and between 500 and 1500
mg, dissociative sedation [14]. Beyond these aspects, its
action on sigma-1 and NMDA receptors has led to the
idea that it could be used as an adjuvant in the treatment
of a depressive disorder. At present, there is a completed
trial in which the effects of the use of dextromethorphan
in association with quinidine (the experimental
product is called AVP-786) were followed [13]. The
use of a substance with anti-arrhythmic properties
in combination with dextromethorphan has started
from the fact that the latter is metabolized by the
cytochrome CYP2D6. In combination with quinidine,
which inhibits CYP2D6 activity, the bioavailability of
dextromethorphan increases, thus allowing for more
intense action on NMDA receptors [13, 16]. The
attempt to increase its bioavailability, together with the
desire to avoid one of the known effects in cardiology,
called the “proarrhythmic effect of antiarrhythmic
drugs”, has led to the development of another
association: dextromethorphan and bupropion. The
association, called AXS-05, is currently undergoing a
Phase III research study, related to treatment-resistant
therapy of depressive disorder [13].

Neurology is another area of interest for the use
of dextromethorphan. Also used in combination
with quinidine in the therapy of pseudo-bulbar
syndrome (with the approval of FDA in 2010 and
of the European Medicine Agency in 2013), there
is more recent benefit from using the combination
(dextromethorphan 30 mg / quinidine 10 mg twice
daily) in the treatment of psychomotor agitation in

patients with Alzheimer’s disease (Phase II study in
2015) [17,18].

MDMA (3-4 methylenedioxymethamphetamine)
was synthesized in 1914 by Merck in order to diminish
appetite, although there was never any commercial
interest in it on the part of the company [19]. In the
1950s, in a study conducted by the American Army
investigating the effects of psychedelic substances on
humans and animals, MDMA toxicity to animals was
noted. In 1973 its behavioural effects were studied
and in 1978 its use as an adjunct in psychotherapy
was suggested. In 1977 it was declared illegal in the
UK, and since 1985 it has been temporarily restricted
by the Drug Enforcement Administration because
it has been found that it was used frequently for
recreational purposes, noting at the same time that it
has no medical utility, an opinion which was disputed
at the time by a number of researchers [7]. Since 1988
it has been introduced into Schedule I.

MDMA is also known as “Ecstasy” [20]. Used as
a drug in clubs, often utilised in “rave” parties, it has
found widespread use with adolescents and young
adults [21]. Older studies (1998) showed that US usage
rates were 1.8% for young people over 12, increasing
to 5.4% for those aged 18-25. Recently, it has been
considered the second most common stimulant used
in the UK, with a 1.5% use rate mentioned in the
Crime Survey for England and Wales for the years
2015/2016, the prevalence rate remaining stable in
the last 10 years. In the Netherlands, the frequency
of use in the age group 15-24 years is 7.1%, slightly
decreasing in the age group 25-34 years (6.1%) [23].
In Romania, the latest available data are from 2013.
They describe a very low consumption compared
to Western countries, with 0.4% for the 15-24 age
group and 0.2% for the 25-34 years age group [8]. As
an overview, at the level of the European continent,
the results of the project carried out in association
with the SCORE group and the EU Drug Agency,
which analyzed the waste water in several European
cities, showed a significant increase in the presence of
MDMA in 2016 compared to 2011, either due to the
increased purity of the delivered product or due to the
increased consumption [24].

Most often, tablets delivered for consumption
are not pure. They may contain, besides MDMA
and MDA  (3,4-methylenedioxyamphetamine),
MDEA  (3,4-methylenedioxyethylaminophetamine),
amphetamines and methamphetamines plus, often
caffeine and paracetamol. They are manufactured in
different geometric shapes, having different colors, thus
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making them more appealing to young people [25].
Ingested, the effects begin at about 30 minutes after
ingestion, often lasting up to 12 hours. The use of ecstasy
produces increased euphoria and sociability while also
providing a feeling of increased energy [26,19].

The analysis of studies on 220 volunteers shows
that the subjective effects of MDMA are the same,
regardless of subjects (), but the objective effects are
also the same: increased heart rate and increased
values of the blood pressure [27].

Inastudy from 1992 involving 20 psychiatrists who
received MDMA, it has been found that they reported
the following subjective experiences (with percentages
ranging from 50 to 90%): altered perception of time,
increased ability to communicate, low defensiveness,
decreased fear, less sense of alienation in relation to
the others, changes in visual perception, increased
perception of emotions, diminished aggressiveness.
As side effects, the majority reported a decrease in
the desire to resolve mental or physical tasks (70%),
decreased appetite (65%) and trismus (50%) [28].

At the cerebral level, MDMA stimulates the
release of monoamines (serotonin, noradrenaline
and dopamine) by inhibiting the reuptake, having
a stronger effect on serotonin and noradrenaline.
MDMA modulates glucocorticoids, acting on
the adrenal-pituitary-hypothalamic ~ axis, thus
contributing to learning and memory. Through
serotonin, MDMA also works on oxytocin, increasing
its plasma concentration. MDMA decreases the
activity at the level of tonsil and hippocampus and
increases prefrontal cortex activity. It also acts on the
“brain derived neurotrophic factor” (BDNF), thus
promoting neuroplasticity [29]. This multitude of
neuro-hormonal interactions, result in the beneficial
effects of using MDMA.

Most likely, through oxytocin, which appears to be
a candidate for mediating the empathic and prosocial
eftects of MDMA (in rats, the administration of oxytocin
antagonists leads to decreased social interaction),
significant benefits are gained in psychotherapy. MDMA
has thus been used as an adjunct in psychotherapy in
the therapy of post-traumatic stress disorder (PTSD),
social anxiety (in adults with autism), to reduce fear
and anxiety (as an adjunct in psychotherapy in patients
with anxiety related to the presence of a terminal illness
-including cancer).

Neural plasticity promoted by MDMA through
BDNE, associated with the readjustment of the

Hypothalamic-Pituitary-Adrenal-Axis HPA  Axis)
(the posttraumatic stress disorder is characterized
by disorders of the HPA axis and hypersensitivity to
glucocorticoids), allow action on learning and memory,
which are rehabilitated in a psychotherapeutic context,
all the more so as the recovery from the posttraumatic
stress disorder and the extinction of the learning of
the fright are dependent on BDNE, which controls
the reconstitution of memory after re-stimulation in
the amygdala - hippocampus circuit [29,36]. The use
of cerebral functional imaging techniques has brought
additional data about the mechanism by which
MDMA has beneficial effects in psychotherapy [29].
MDMA administration has been found to affect in a
differentiated manner the ability to correctly decode
the social facial stimuli, depending on the valence of
the stimulus. In a cheerful (party) setting, the use of
MDMA can improve the correct reading of positive
facial expressions (functional imaging shows that
there is a reaction at the level of the ventral striatum
in this context) [29] combined with extraversion and
positive affects, thus leading to behavioural approach
and to a higher sociability [31,27]. In contrast,
misinterpretation of negative social information
as neutral or positive may lead to engaging in risk
behaviours (MDMA attenuates the response to
tantalizing faces in the tonsil and increases the
response to cheerful faces in the ventral striatum) [29].
MDMA  reduces the accuracy of identifying
negative feelings especially in women, reducing the
acknowledgement of fear [26]. When MDMA is
administered during psychotherapy for posttraumatic
stress disorder, the change induced with the aim of
a better perception of positive emotional stimuli
may facilitate the therapeutic alliance [31]. There
are improvements in coping strategies and emotion
adjustment. The objective measurements that have
been made support the mitigation of the impact of
social rejection as well as the diminished response
to angry or frightening faces. This, the objective
evaluations using the Multifaceted Empathy Test
(MET) and Face Emotion Recognition Task (FERT)
showed increased empathy and prosocial behaviour,
mainly observed in male patients, which, quantified,
was considered equivalent to the same type behaviour
seen in women in the study but who received placebo.
It has also been noticed that MDMA tends to increase
the preference for fairness, reflected by a tendency to
aversion to inequality [26].
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In psychotherapy, MDMA has been used in a
controlled manner. Initially, in the 1980s and early
1990s, doses ranging from 50 to 200 mg (ordinarily
between 100-150mg) were used for psychotherapy,
and at the time when the effect of the first dose
appeared to be extinguished, another dose of 50-75
mg was added. Typically, the psychotherapy sessions
took place every second week [54]. More recently,
the administration of medication is preceded by
preparatory sessions, followed by psychotherapy
sessions that support the integration of therapeutic
change into everyday life. Thus, sessions in which
MDMA is administered alternate with sessions
without MDMA administration. The doses were
unique and their administration required medical
supervision, being performed 2 or 3 times a month.

Studies have shown that MDMA may be useful in
the treatment of disorders associated with attachment
insecurity, including depression, anxiety-depressive
disorder, PTSD (mentioned above), obsessive-
compulsive disorder. In Phase II studies related to
PTSD, after a 2-month dosing of 3 doses of MDMA,
55% of subjects no longer met the PTSD criteria, and
66% were in remission for a long time (12 months)
after MDMA . Apparently, the onset of action is fast
and the effects seem to be long lasting [32].

Neuroplasticity promoted by BDNF under MDMA
and the benefits to date have led to the initiation of
a study that aims to use MDMA associated with
psychotherapy in the treatment of alcoholism.

But there are also difficulties in associating
MDMA with psychotherapy. First of all, those related
to the general health of the patients. As mentioned
above, because of tachycardia and elevated blood
pressure, the use of MDMA is contra-indicated in
people with cardiovascular problems [27]. Secondly,
the fact that serotonin reuptake inhibitors (SSRIs)
act as serotonin transporter antagonists (SERT),
results (by competition) in the absence of MDMA
effects when administered concomitantly with
them. Potentially, the use of MDMA in depressive
disorder therapy would mean to discontinue the
administration of SSRI. On the other hand, the
benefit of administering MDMA is the rapid effect
of action. If the SSRI takes about 6 weeks until
favourable effects are achieved, the MDMA effect
is almost instantaneous [33]. Thirdly, the gender of
the patients should be considered. When MDMA is

administered, women show more acute effects than

men, but also more long-term adverse effects [26].
Fourthly, the presence of mental disorders that could
be generated by MDMA consumption cannot be
neglected. However, it was noted that, often, mental
suffering was preceded by the use of MDMA and
consequently MDMA functioned as a way to reduce
pre-existing discomfort. A study on this topic shows
that in 80.4% of users, mental illness was pre-existing
at the moment MDMA was administered. A Dutch
study on 14-year-old children and adolescents using
MDMA notes that they previously had criteria
specific to depression and anxiety diagnoses. Another
study, conducted in patients with major depressive
disorder, showed that 44.5% of patients who were
taking ecstasy had been diagnosed with depressive
disorder prior to the consumption of the drug [33].

MDMA has moderate potential for abuse, studies
showing that, in the long run, the use tends to cease
when conditions that have favoured the onset of use
disappear [32].

The doses necessary to cause serious side effects
are high. Those used in posttraumatic stress disorder
studies are small and, to date, there are no studies to
prove their neurotoxicity. When deaths occur, they
are caused by the uncontrolled use of MDMA in
combination with other substances.

Ketamine was developed as an anaesthetic agent in
1962 and introduced into public use in 1970.It is used
in pain therapy, commonly employed in emergency
departments, even for young people (children aged
over one year). It is a dissociative anaesthetic, the
meaning of the term “dissociative” being initially
linked to the production of the disconnection of the
thalamo - neocortical and limbic systems, and used
later to describe the sensation of detachment of the
body from the mind felt by those to whom ketamine
was administered [34].

It is commonly used to induce and maintain
anaesthesia, causing analgesia, sedation and
amnesia, but without having a significant impact
on cardiovascular and pulmonary systems [34]. The
administration is either intravenous or intramuscular.
Dissociation occurs at 1-1.5 mg / kg body weight at
IV administration, respectively at 4-5 mg / kg body
weight, when administered IM. In about 30% of the
patients who received it, hallucinations and alteration
of sensory functions occurred [34].

Recreational use was recorded for the first time

in the USA in 1971 and it has been widely used for
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recreational purposes since the mid-1990s. In the
1980s it was used frequently in clubs, being also used
as a drug with the ability to induce sexual attacks
(due to its sedative and dissociative properties). But
the main reason for using it is that, at subanaesthetic
doses, it produces derealization and depersonalization,
hallucinations, synaesthesia, altered body perception,
and concern with unimportant sounds. At higher
doses, “out of body experience” occurs, implying a loss
of the sense of space and time. It reduces consciousness
and environmental monitoring in the user through
lack of coordination of movements, blurred vision and
temporary paralysis [34,35]. Available initially only as
an injection, it is also present in powder form, capsules
or tablets and is often associated with other stimulants
and alcohol, being inhaled, smoked, drunk or injected.

Ketamine is one of the most widespread abuse drugs
around the world. In countries such as Vietnam, Taiwan
and China, it is the third most commonly used drug [35].
In the United States, the frequency of ketamine use
increases from 8th grade children (0.8%) to 12th grade
children (1.7%) [27]. In Hong Kong, in 2005, a study
showed that it was one of the most commonly used
drugs under the age of 21 [36]. In Indonesia, it is used
by 1.8% of youths of high school age [34]. It is used
in Denmark for recreational purposes, more frequently
after the year 2000, with a street price of approximately
60-70 euros / 1 gramme of ketamine (the same price as
that of 1g of cocaine) [27].

If the number of users in the general population is
small (1%), the percentage of users who attend clubs
may reach 10% [27].

Consequently, there have been regulations relating
to the use of ketamine in many countries, such as
the USA (since 1999 it is considered a controlled
substance under Schedule III), South Korea, Great
Britain, Mexico or Canada [35]. In Denmark, it has
become illegal since 2008. In Malaysia and Singapore,
people who are discovered in possession of ketamine
are imprisoned or punished by repeated strikes, and,
if the offense is repeated it is sentenced to death in
Malaysia [36]. Instead, in the Netherlands its use is
not regulated, being considered just medicine [35].
The ketamine addiction profile involves physiological
dependence, with a  withdrawal syndrome
characterized by psychotic phenomena.

The full mechanism of action of ketamine has
not been fully understood yet. We know about
ketamine that acts on the ionotropic receptors of

glutamate (an NMDA excitatory neurotransmitter),
NMDA and AMPA (non-NMDA type glutamate
receptors) [37,38]. It blocks NMDA receptors,
resulting in the inhibition of gamma-aminobutyric
acid,and consequently there is a significant increase of
glutamate at the synaptic level, allowing the activation
of AMPA receptors (transmembrane receptors for
glutamate), thus inducing synaptic plasticity, by
increasing the translation and secretion of Brain-
Derivated Neurotrophic Factor (BDNF) and by
inhibiting glycogen synthase kinase-3 (GSK-3) [39].
Ketamine acts on mu and sigma opioid receptors
and on type A receptors of gamma-aminobutyric
acid. Inhibition of GSK-3 in the hippocampus and
prefrontal cortex appears to be essential (studies on
animals) to obtain a rapid antidepressant effect [40].
As for the dissociative effects, most probably, the
electrophysiological dissociation produced between
the limbic system and the thalamo-neocortical
system is the basis for them and determines the state
that can be likened to a cataleptic type trance [35].
Mechanisms of action (possibly a molecular cascade
that promotes synaptic plasticity and maturation of
dendritic structures in critical regions of the brain)
still need to be investigated as long as the significant
difference between the short halving time of ketamine
after intravenous administration (11 minutes) and its
long efficacy time [40]. It is assumed that the effect is
prolonged and amplified by the action of a metabolite
of ketamine, (2R-6R) -hydroxynorkethamine, which
directly stimulates AMPA.

In 2014, Thomas Insel, former director of the
National Mental Health Institute in the USA, said
that obtaining the results of intravenous treatment
with ketamine is the most important discovery
of antidepressant treatment in decades [41]. The
statement came at a time when enough studies
were being carried out to support this view. Thus,
a sub-anesthetic dose of ketamine administered
intravenously resulted in marked antidepressant effects
(rapid relief of symptoms within hours), with effect
duration of 7-14 days. The dose to be administered
in depressive disorder, used since 2006, was 0.5 mg
/ kg bodyweight administered intravenously in 40
minutes [40]. The dose was considered safe since the
one used in anesthesia is 3 mg / kg body weight. Given
the difficulties encountered in the intravenous route
(the need for the venous approach, the discomfort
caused to the patient to maintain it, the need for
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needles, etc.), other ways of administration were
attempted, choosing the nasal route [40,42].

In a study investigating the efficacy of this route of
administration and the duration of beneficial effects of
ketamine, it was found that intranasal administration
of 50 mg compared to placebo (saline solution)
has significantly favourable effects at 24 hours but
disappears at 72 hours [43]. Another (Phase II)
study using esketamine (a racemic S-enantiomer of
ketamine) administered 4-fold in 2 weeks intranasally
at different doses (28.56.84 mg) indicated significant
reduction in depression scores (patients with severe
depression, resistant to treatment) [44].

Nine meta-analyses of randomized trials of
acute phase have shown statistically significant
advantages of ketamine versus placebo or active
control conditions (i.e., versus the standard treatment
used in that particular disease). Overall, they showed
the benefit of ketamine as a maximum at 24 hours
after administration (onset in just a few hours), with
remanence of effect up to 7 days and few adverse effects
during this period. From day 14 after administration,
the advantages comparative to the control sample are
statistically insignificant. It was observed that the rate
of response to repeated administration of ketamine
was better than in single administration, with the
average relapse time being 18-19 days [43].

In general, studies mainly followed patients with
severe depressive disorder resistant to conventional
treatments. The response rate in the studies ranged
between 50 and 70%. Moreover,a 2011 study, following
patients undergoing electroconvulsive therapy
without improvement in depressive symptomatology,
showed favourable results after IV administration of
ketamine, 0.5 mg / kg body weight [39].

Several important factors have been observed
as predictors of treatment success. Thus, the effects
appear to be longer in those with anxiety-depressive
disorder and depressions from families with a history
of alcoholism [40]. The higher the neurocognitive
performance in  treatment-resistant depressive
disorder, the higher the response rate to ketamine.
When neurocognitive effects occur  following
ketamine administration (usually, low dose ketamine
is associated with minimal neurocognitive effects
40 minutes after administration), they have poor
prognosis (reported low antidepressant response
at administration) [45]. Having a large body mass
index appears to be a good indicator of ketamine

response. If the patient does not respond favourably
to a second intravenous ketamine infusion, s/he is
unlikely to respond in the future. A meta-analysis of 8
randomized, double-blind controlled trials comparing
ketamine (administered intravenously or intranasally)
to placebo (saline solution or midazolam) showed
both clinical response and improvement at 7 days,
showing greater effects in unipolar depression in
comparison with bipolar disorder [43].

Generally, it was found that the magnitude of
the antidepressant effect appears to be significant in
patients with major depressive disorder compared
to those with bipolar disorder, and even intensely
administered treatment leads to an incomplete
response to the latter [40,43].

The favourable results of using ketamine have
stimulated research in the field. There are currently 5
trials in the USA related to ketamine administration
in the 0-17 year age group in all phases (recruitment,
completed, finalised) to major depression, major
depression associated with anxiety disorder, unipolar
depression and bipolar depression. The results of
the only completed study have not yet been made
public at the time of writing (August 2017) [44].
One of these, NCT02078817 - Phase II study
evaluates boys and girls aged 12 to 18 years with a
treatment-resistant depressive disorder following the
efficacy of ketamine in subanaesthetic doses and the
sustainability of a single dose response over a 4-week
period, as well as the study of the neurobiological
mechanisms involved in the ketamine response. The
assumption of the initiators of the study is that, given
the ongoing neurodevelopment processes at the age
of adolescence due to neuroplasticity, the obtained
therapeutic response will last longer [46].

The long-term remission of the major depressive
disorder using ketamine is the subject of multiple
controversy. From the data obtained so far, it seems to
result from a combination of ketamine administration
and the use of electroconvulsive therapy [47].

Perhaps one of the most spectacular results of
ketamine administration is found in people with
suicidal ideation and suicide attempts [48]. Suicide is
the second most common cause of death in adolescents,
and 40% of those who attempted do not respond to
the first line of treatment. Another half does not
respond to multiple trials with other antidepressants
coupled with psychotherapy, often leading to the

latest solution currently available - electroconvulsive

Romanian Journal of Child and Adolescent Neurology and Psychiatry — March 2018 - vol. 24 -nr. 1 55



Claudiu Birbitei * Potentially addictive substances prohibited by international law used in psychiatric therapy

GENERAL STUDIES

therapy [49]. However, the disappearance of suicidal
ideation requires weeks (with the exception of
clozapine and lithium, standard therapies for major
depressive disorder and bipolar disorder were not
accompanied by clear anti-suicidal benefit) and up
to 6 electroconvulsive therapy sessions (conducted
over a period of 2 weeks). Nevertheless, studies in
2009, 2011 and 2012 have shown that the IV use of
ketamine at doses of 0.5 mg / kg (or even 0.2 mg / kg)
body weight significantly and constantly reduces the
suicidal ideation [47]. The last dose mentioned here
is supported by the results of a study that followed the
administration of ketamine in the emergency room
to 14 patients with unipolar depression with suicidal
ideation at doses of 0.2 g / kg body weight in 1-2
infusion minutes. The results show the significant
decrease in the Montgomery—Asberg Depression
Rating Scale (MADRS), a state which was maintained
for 10 days, and during this period the conventional
treatment was administered. Also, the score on
suicide-related items in the Hamilton Depression
Rating Scale decreased 6 at hours after ketamine
treatment [47]. Another analysis of 7 trials has shown
that ketamine use significantly decreases suicidal
ideation at 24 hours and 3 days post-administration
but not at 7 days post-administration [40].

Of course, not all results are consistent with the
duration of the ketamine infusion benefit, but the
importance of relief for these patients is noteworthy.
Furthermore, a post hoc analysis of four studies
of ketamine use showed that its effect on suicidal
ideation seems to be independent of its effect on
anxiety and depression [47].

The mechanism by which this effect is obtained is
not clearly understood. Initially, it was considered that
in the suicidal ideation there is an abnormal glutamate-
glutamine-GABA cycle, which ketamine alters [50].
More recently, it is believed that the intention of
suicide appears to be related to inflammatory status
in which tryptophan and its metabolic products play
an essential role [47]. Tryptophan, an essential amino
acid, is metabolized in two ways: one that leads to
serotonin formation; the other (dominant) results
in the occurrence of kynurenin, typically producing
oxidation of tryptophan into N-formyl-kynurenine.
In the presence of inflammation, the tryptophan
metabolisation is triggered by tryptophan pyrolase
(which is induced by proinflammatory stimuli and
cytokines such as gamma interferon, interleukin 6 or

tumour necrosis factor), resulting in the augmentation
of kynurenin in the brain. This is, in turn, metabolised
into quinolonic acid (which is an NMDA receptor
agonist) and kyrunenic acid (which is an NMDA
receptor antagonist). In suicides, the amount of
quinolonic acid and the ratio of the cyanuric acid
in the cerebrospinal fluid are increased, showing the
presence of an NMDA receptor stimulation in these
individuals. Quinolonic acid is particularly high in
those with suicidal attempts by violent means and
with high scores when using Suicide Intent Scale.

Within this mechanism, the ketamine effect of
diminishing the suicidal ideation is related to its role
as an antagonist of NMDA receptors - which results
in blocking the effects of quinolonic acid on them.

Taking into account the results and the
pathophysiological mechanisms, ketamine was also
used in patients with another type of pathology. Thus,
benefits have been reported following administration of
ketamine to patients with posttraumatic stress disorder.
There were benefits after administration of ketamine
in mourning when it became complicated due to
duration and form of manifestation (an Indian study
noted significant improvement after IV administration
of ketamine in the context of the previous presence,
during the mourning period, of catatonic symptoms
while maintaining remission over the next 3
months) [42]. It has also been shown to be useful in
obsessive-compulsive disorder. Thus, ketamine infusion
of 0.5 mg / kg body weight in patients with obsessive-
compulsive disorder produces rapid, one-week, anti-
obsessional effects that lasted for a week [39]. The
most probable favourable effect is determined by the
action of ketamine on glutamate, as it is known that the
obsessive-compulsive disorder reveals elevated levels of
glutamate in cerebrospinal fluid, and due to cerebral
imaging it has been observed that, in paediatric patients,
it increases the production of glutamatergic products in
the caudal lobe and decreases their concentration in the
anterior cingulate cortex.

Obviously, repeated administration also allowed
adverse effects to be recorded, too. Ketamine is a
racemic mixture of S-ketamine and R-ketamine
and, apparently, significant side effects are caused by
S-ketamine, while the use of R-ketamine does not
produce psychomimetic side effects nor does it have
any potential for abuse [52].

The most common adverse events reported in
patients receiving ketamine were increased heart rate
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and blood pressure, dry mouth [35], headache, anxiety,
and dissociation disorder being present during the
40-minute infusion and shortly thereafter, generally
disappearing within 2 hours from the completion of
IV treatment with ketamine. Therefore, the rate of
dropout of the study was low - 7%. The reduction in
side effects appears to be significant if the infusion is
given within 100 minutes instead of 40-60 minutes
(the usual duration of administration). On the other
hand, 833 ketamine infusions in sub-anesthetic doses
showed no serious adverse effect, the participants
being individuals of whom some were receiving
concomitant psychotropic medication [39]. The
attempt to use ketamine on alternative routes of
administration (comparing intravenous, intramuscular
and subcutaneous options) shows the reduction of
side effects by the subcutaneous route compared to
the other routes of administration. It has also been
observed that repeated administration of ketamine
appears to diminish dissociative side effects. At the

same time, the use of lamotrigine in combination
with ketamine resulted in a significant decrease in
perceptual disorders associated with ketamine, while
amplifying its antidepressant effect [37]. Data related
to long-term medical use of ketamine are almost
non-existent. Those who use it for recreational and
long-term purposes have cognitive and cystic deficits
(although they usually also administer themselves
other substances, too). Studies have reported the
presence of lower urinary tract symptoms in one
third of users (dysuria, suprapubic pain, hematuria),
and regular use can also lead to so-called “K-cramps”
- ranging from diffuse pain to to intense abdominal
colic [53].

Nevertheless, it should be noted that no class of
antidepressants modulates the glutaminergic system
like ketamine, and even if ketamine is to be discarded,
it would still be the prototype of developing another
product that could maintain its benefits and would
diminish its adverse effects [54].
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REZUMAT

Rezumat. Lipofuscinozele ceroide neuronale (NCL) sunt cele mai frecvente encefalopatii progresive din copilirie. Aceastd familie de boli, care prezintd
etiologii, la fel si manifestiri clinice si patologice comune, rezultd din diferite mutatii in una din cele 14 gene. Din punct de vedere patologic, NCL se
caracterizeazd prin acumularea excesivd de materiale de stocare endolizozomali cu diferite compozitii biochimice si caracteristici ultrastructurale in
tesuturile organismului, in special in celulele neuronale si in multe organe, incluzind ficatul, splina, miocardul si rinichii, ceea ce determind simptomele
bolii. Reprezentarea histopatologici a lipopigmentelor lizozomale autofluorescente in creier si in alte tipuri de tesut, prezintd un model ultrastructural
distinct prin microscopie electronic. Mecanismele moleculare care cauzeazi neurodegenerarea progresivi NCL, cat si ciile moleculare comune care deter-
min expresia unor gene, sunt in mare misuri necunoscute. NCL afecteazi toate grupele de varstd, avind mostenire autosomal-recesivi, sunt recunoscute
si formele autosomal-dominante. NCL sunt asociate cu simptome variabile i progresive, inclusiv convulsiile, deteriorarea functiei motorii si cognitive si,
deseori, tulburdri psihiatrice — dementd, pierderi vizuale si / sau atrofie cerebrald. Diagnosticul prenatal poate fi posibil intr-o familie cu un copil afectat,
in functie de subtipul NCL. Formele infantile si ale copilului sunt cele mai frecvente si se caracterizeazi prin tulburdri vizuale care progreseazi pini la
orbire, probleme comportamentale, aparitia crizelor epileptice, pierderea functiei cognitive si motorii (regresie de dezvoltare) si, in cele din urmi, moarte
prematurd. Debutul si progresia manifestirilor clinice ale NCL pot fi destul de eterogene, chiar si in cadrul familiilor. Progresele genetice recente lirgesc
intelegerea tulburdrilor substratului molecular din cadrul NCL, servind un mare potential in intelegerea, recunoasterea si tratamentul NCL si tulburirilor
asociate. Cu scop de diagnostic, este descris un caz clinic studiat.

Cuvinte cheie: Lipofuscinoza ceroidi neuronali (NCL), tulburiri progresive, diagnostic

SUMMARY

Neuronal Ceroid Lipofuscinosis (NCL) is one of the most common progressive encephalopathy of childhood. This class of diseases, for which is charac-
teristic common etiology as well as clinical and pathological manifestations, is caused by different mutations in one of the 14 genes. From a pathological
point of view, NCL is characterized by lysosomal storage disorder and by excessive accumulation of storage materials with various biochemical compo-
sitions and histological characteristics in the tissues of the organism, especially in neurons and in many organs, including the liver, spleen, myocardium
and kidney, which determines the symptoms of the disease. The histopathological signs of lysosomal lipopigments which are visible in the brain and
other types of tissue using electronic microscopy present a characteristic ultrastructural pattern. The molecular mechanisms that cause the progressive
neurodegeneration in NCL as well as the common molecular pathways that determine the expression of genes are largely unknown. NCL can manifest in
all age groups, and may be inherited by autosomal recessive disorder, and there are also recognized autosomal dominant forms. NCL are associated with
variable and progressive symptoms, including seizures, deterioration of motor and cognitive functions and often psychiatric disorders, i. e., dementia, visual
loss and/or cerebral atrophy. Prenatal diagnosis may be possible in a family with an affected child, depending on the type of NCL. Infantile and juvenile
forms are the most common and are characterized by visual disturbances progressing to blindness, behavioral problems, development of seizures, and loss
of cognitive and motor functions, i. ., developmental regression, and eventual death. The onset and progression of the NCL clinical manifestations can
be quite heterogeneous, even within families. Recent progress of molecular genetic can promote the understanding of the molecular background of the
NCL, ensuring important prerequisites for the understanding, recognition and treatment of NCL and associated disorders. For diagnostic purposes, in the
present work we are described here a clinically studied case.

Keywords: Neuronal ceroid lipofuscinosis (NCL), progressive disorders, diagnosis.
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INTRODUCERE

Lipofuscinoza ceroidd neuronali (NCL), cunos-
cutd si sub numele de boala Batten, face parte din bo-
lile rare, adesea nerecunoscute, prezentind o tulburare
neurobiologici invalidizanti, care afecteazi atat copiii
cit si adultii [1]. Descoperirea bolii este determinati
de evaludri multiple. Cu toate acestea, adesea, modifi-
cirile sunt gisite cu ocazia examindrii prin imagisticd
cerebrald. Diagnosticul poate fi confirmat prin studii
genetice. Punctul de plecare in diagnosticul NCL este
determinat de simptomele clinice care progreseazi:
insuficientd vizuald pand la orbire, probleme com-
portamentale, aparitia crizelor epileptice, pierderea
functiei cognitive si motorii (regresie de dezvoltare)
si, in cele din urmi, moarte prematuri. Progresele ge-
netice recente lirgesc intelegerea modificirilor care au
loc la nivel molecular in cadrul NCL, determinind
un mare potential in intelegerea, recunoasterea si
tratamentul NCL, dar si a tulburirilor asociate [2].
Studii ulterioare de caz sunt importante pentru a
intelege impactul complet al mutatiilor genelor NCL
si influenta lor asupra distrugerii proteinelor celulare.

SCOPUL STUDIULUI

Consta in cercetarea aspectelor clinico-paraclinice
ale NCL la copii pe baza datelor din literatura de spe-
cialitate, la fel studiul manifestirilor clinico-genetice

ale unui copil cu NCL.

MATERIAL SIMETODE

Studiul s-a bazat pe cercetarea anamnezei, exame-
nului clinic, neurofiziologic, de imagistici cerebrald si
testdri genetice ale unui copil cu NCL.
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REZULTATE

A fost efectuatd analiza examindrilor clinico-pa-
raclinice ale unui copil suspectat de NCL. Date
despre copil: un biiat DB, cu varsta de 5 ani, s-a
adresat pentru urmitoarele acuze: accese epilepti-
ce polimorfe, regres psihomotor si verbal sever, tul-
buriri de coordonare, ataxie, agresivitate, dereglari
de somn, iritabilitate, plaxivitate, lipsa efectului la
curele de tratament administrate anterior. Istoricul
vietii: sarcind cu evolutie fiziologicd, niscut la 40
de siptimani prin operatie de cezariani urgentd, cu
un scor Apgar — 7/8 puncte, masa ponderald — 4,050
kg, perimetrul cranian — 35 cm, perioada neonatald
a decurs fird particularititi, ulterior dezvoltarea ne-
uropsihici si motorie a evoluat conform calendarului
cronologic (merge de la 10 luni, vorbeste de la 1,5 —
2 ani), pirintii sunt sdndtosi, virsta: mama — 30 ani,
tata — 38 ani, pdrintii de nationalitate mixtd (mama:
rus-ucrainian; tata: azerbaidjan-caraim), fird consan-
guinitate. Copilul s-a vaccinat conform calendarului.
Pentru prima dati copilul s-a imbolnavit la vérsta de
3 ani, cind au apirut accese convulsive polimorfe, in-
clusiv mioclonice, devierea cavititii bucale, masticatii
si accese tonico-clonice unilaterale. Dupi efectuarea
examenului electrofiziologic (s-a inregistrat traseu
caracteristic pentru prezenta activititii epileptiforme
generalizate in regiunile fronto-central-temporal si-
metric), din mai 2014, s-a initiat tratamentul cu Le-
vetiracetam (60 mg/kg/zi). In septembrie 2014, starea
copilului continua si se agraveze (accesele epileptice
s-au repetat cu frecventa 3-5 pe siptimani), s-a aso-
ciat Convulex (50 mg/kg/zi). Accesele au continu-
at cu frecventa de 3-4 pe siptimana. In iulie 2015

Fig. 1. EEG (timp de 8 ore) — 29.06.2017. Modificiri importante a activitatii bioelectrice cerebrale, determinate de activitate
epileptiforma tipica multifocald, cu aspect de descirciri generalizate clinice si subclinice de tip polispike, varf si polivirf-undi
complexe (mioclonice) generalizate cu accent in derivatiile anterioare, activitate focali izolati. Periodic activitatea epileptiforma
se prezinta continuu in intervale de timp cu duratid maxima pani la 10-12 sec. cu aspect de descarciri repetitive polivirfuri-unda.
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Levetiracetamul s-a scos si s-a asociat Sabril (1000
mg/zi). Din aprilie 2015 a apdrut instabilitate in mers,
mers nesigur, ataxie, cideri dese. Din august 2015 nu
merge, nu sade, a Incetat si vorbeascd. Accesele con-
vulsive s-au repetat de 3-4 ori / zi (cate 2-5 minute).
A fost asociat Dexametazona — 4 mg/zi. Timp de 6
luni s-a dezvoltat regresul cognitiv si motor sever. Din
21.09.2015 Sabrilul s-a scos, s-a initiat tratamentul cu
Felabamate (600 mg / 2 ori pe zi) si Frizium (10 mg /
2 ori / zi). Cu toate acestea, traseul EEG a prezentat
modificiri epileptiforme (29.06.2017), (fig. 1).
Rezultatele examindrilor profilului electrolitic,
biochimic si imunologic nu au constatat modificari
patologice. Oftalmoscopia din 25.08.2014 - stazid
venoasd; 27.06.2017 — atrofie optica, degenerare re-
tiniand. USG organelor interne (25.08.2014) — firi
date de patologie; 27.06.2017 — hepatosplenomega-
lie. ECG (20.09.2014) — anevrismul septului atrial.
EMG (04.09.2015) — aspect normal. RMN cerebral
(12.06.2014): Hipoplazia cerebelului. Semne de afec-
tare perinatald hipoxic-ischemici. RMN (21.09.2014)
—atrofie cerebrald generalizatd parenhimatoasi, inclu-
siv cerebelul, ventriculodilatare; agravare structurala:
rezultat din 10.09.2015 (fig. 2), agravare structurali:
rezultat din 28.06.2017 — atrofie cerebrald generaliza-
td, inclusiv a cerebelului, chist intracerebral posthemo-
ragic frontal pe dreapta, ventriculomegalie. Se indicd
in continuare: examiniri genetice (cromozomii, geno-
mii, exomii), metabolice, imagistice. Datele imagistice

din 10.09.2015 sunt expuse mai jos (fig. 2). Efectu-
area unor testiri genetice repetate a permis (rezultat
din 29.02.2016), identificarea genei (transcript) TPP-
1 (NM_000391.3); Nucleotid (protein) ¢.622C>T(p.
Arg.208), ¢.833A>C (p.GIn278Pro); frecventa alelei
recesive 0,00017, desrise de Sleat si al. (1997) si Ju et
al. (2002). Aceste date sunt sugestive pentru NCL tip
2 (AR, 2014500).
Evolutia diagnosticelor:
1. Epilepsie simptomaticd, focali. Comporta-
ment autist. (18.06.2014)
2. Epilepsie generalizati. Leucoencefalopatie
megalencefalici (boala Van der Knaap). Re-
gres de dezvoltare psihomotorie. (22.02.2015)
3. Epilepsie generalizati cu component mio-
clonic. Regres de dezvoltare psihomotorie.

(21.09.2015)

E

Fig. 2. Rezultatul RMN (T1-ponderate) din 10.09.2015. Hidrocefalie interni. Hipoplazia cerebelului.

Hematom subdural reg frontala pe dreapta.
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4. Boalid neurodegenerativi progresivi cu atrofie
cerebrald si cerebelard. Epilepsie generalizatd
cu component mioclonic. Regres in dezvoltare
(22.12.2015)

5. NCL tip 2. Epilepsie structurald, accese poli-
morfe. Regres psihomotor si verbal sever. Tul-
buriri vizuale (29.02.2016).

In prezent starea pacientului este foarte gravi.
Prezinti accese epileptice polimorfe, farmacorezisten-
te, totodatd si tulburiri severe de dezvoltare: motorii,
cognitive, senzoriale, de vorbire si limbaj. Prognosti-
cul este nefavorabil.

DISCUTII

Primele descrieri clinice sugestive pentru o forma
probabild de NCL a fost ficutd in 1826 intr-o revis-
td medicald norvegiani de citre Dr. Otto Christian
Stengel, prin observarea clinicd sistematicd a 4 copii
(frati), doi biieti si doui fete, ndscuti de pirinti apa-
rent sinatosi. In evolutie, boala a dus la orbire, dete-
riorare mentald progresivi, pierdere de vorbire si cri-
ze epileptice [3]. Descrierile clinice au argumentat
pe deplin diagnosticul [4]. Mai tarziu, Batten (1903)
[5] si Heinrich Vogt (1905) [6], au ficut diverse
observatii fundamentale si studii clinico-patologice
asupra multor familii. Ulterior Spielmeyer a raportat
studii referitoare la trei frati [7], care au suferit de
tipul Spielmeyer-Sjogren (juvenil). Mai tirziu, a fost
delimitati forma infantili tirzie a NCL [8], care a
fost documentati clinic si genetic. Perioada de timp
in care s-a considerat gresit legdtura cu boala Tay-
Sachs a fost depisiti. In prezent studiile continui
cu cercetdri la nivel de patologie chimici si ultra-
structurd, studii patomorfologice, genetice, ceea ce
a permis separarea NCL de alte tipuri de boli neu-
rodegenerative. Au fost sistematizate formele NCL
in functie de descrierea clinicd si caracteristicile ge-
netice [8].

Definitie. NCL reprezinti un grup de boli de-
generative progresive ale creierului, cu mostenire au-
tosomal-recesivd, care rezultd prin acumularea intra-
celulari excesivd a unui material autofluorescent de
lipopigment in tesuturile organismului, in special prin
supraincircare neuronali (in celulele neuronale din
creier si din retini) cu lipofuscini si ceroide si deficit
enzimatic variat, in functie de tipul bolii, care se ca-
racterizeazi clinic prin tulburdri neurologice: sciderea
capacititilor mentale si a altor abilititi, la fel, dezvol-
tarea epilepsiei si pierderea vederii [1, 2, 9].

NCL a fost initial definitd in functie de varsti,
de debutul bolii si de simptomele clinice. Totusi, mai
tarziu, aceastd boald a fost reclasificatd pe baza unor
descoperiri moleculare mai noi, care au furnizat do-
vezi pentru diferitele variante genetice, comparativ cu
fenotipurile clinice [10].

Din punct de vedere epidemiologic, NCL este
una dintre cele mai frecvente boli lizozomale progresi-
ve de tipul tulburirilor neurodegenerative la copii [8].
Prevalenta si incidenta exacti a acestui grup de tulbu-
riri nu este cunoscutd. Unele studii indici ci incidenta
poate varia in functie de tipul bolii si de la tard la tard.
Recent s-a constatat o prevalentd de 1: 12.500 in unele
populatii [9]. Conform unor autori din Germania a fost
raportati o incidentd de 1,28: 100 000 [11], iar in Italia
de — 0,56: 100 000 populatie [12]. Incidenta NCL in-
fantild tirzie este raportatd de 9,0: 100.000 [10]. Cu
toate acestea, alte studii remarca 1: 100.000 de niscuti
vii la nivel mondial [13].

Studii experimentale de analizd biochimica au
permis confirmarea compromiterii citozomilor, in
mare parte, in proteine [4, 14]. In cele mai multe tipuri
de NCL animale si umane a fost identificatd subuni-
tatea lipidicd de legare a ATP-sintazei mitocondriale
in proteinele de stocare, cu aceeasi secventd termina-
1a NH2 [4, 15]. Unterior, alti autori au apreciat un
continut ridicat de proteine in citozomii de stocare
(sfingolipide sau saposine A si D). Acestea constitu-
ie o portiune majord a proteinei stocate in tipul uman
infantil de NCL [16], gisite apoi si in alte tipuri de
NCL umani si animald. Autorii unui studiu experi-
mental au analizat modificirile proteomului in creierul
unui model de tip CLN1 in diferite stadii de boali:
pre-simptomatic, simptomatic si avansat. Observatiile
au scos in evidentd in stadiul pre-simptomatic: modi-
ficiri in procesele metabolice si inhibarea diferitelor
functii neuronale (neurogeneza); in stadiul simptoma-
tic: disreglementarea functiilor mitocondriale, a trans-
portului veziculelor sinaptice, a proteomului mielinic si
cascadelor de semnalizare; in stadiul avansat: defalcarea
invelisului de mielind modificari ale nivelurilor de pro-
teind, deregliri de retea etc. [17].

Desi numirul studiilor efectuate este mare, meca-
nismele patogenetice ale NCL riméin neclare. Mai
multe studii incearci o corelare a stresului oxidativ
cu tulburirile de stocare lizozomale, in care neuro-
degenerarea este o manifestare devastatoare. In ciu-
da acestui fapt, nu existd un mecanism precis care si
limureasci aceste interactiuni. O perspectivi in acest
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domeniu este oferiti de un studiu pe animale care
apreciazd influenta stresului oxidativ asupra supresiei
producerii de agrin-22, ceea ce conditioneazi inhiba-
rea curentilor de Ca2+, ulterior o disfunctie sinapti-
cil. Aceste rezultate pot fi sugestive pentru efectuarea
unor tratamente de corectie a nivelurilor de agrin-22
[18]. Mai mult, unii autori coreleazi neuroinflamatia
cu progresia bolii. S-a determinat ci limfocitele T
CD8 + contribuie la perturbarea axonald si la pier-
derea neuronilor in SNC la soarecii cu un model de
boali CLN1. Iar cresterea expresiei marcherilor Sn
asupra microgliilor/macrofagelor contribuie la per-
turbarea neuronali in doud modele distincte ale bolii
CLN (1si3) [19].

Din punct de vedere morfopatologic, NCL in-
clud acumularea de material de stocare sau ceroid
(lipofuscina) in lizozomi, degenerarea neuronald
progresivi si activarea gliald masivi [13]. Lipofusci-
na reprezintd niste lipopigmente care sunt alcituite
din grisimi si proteine, care sunt vizute galben-ver-
zui sub un microscop de lumini ultravioletd (model
ultrastructural distinct prin microscopie electronici).
Lipofuscina se acumuleazi in celulele neuronale si in
multe organe, incluzind ficatul, splina, miocardul si
rinichii. NCL se caracterizeazi prin atrofie cerebrald
difuzi (rarefactie neuronald) a substantei cenusii si
celei albe, a cerebelului, trunchiului cerebral, miduvei
spindrii si supraincircare cu pigment ceroid in retind
(are loc pierderea celulelor ganglionare, lezarea stra-
tului de conuri si bastonase) [2]. Au fost observate
depozite ceroid-lipofuscinice in sistemul nervos en-
teric si in macrofagele din splind, ganglioni limfatici
si plimani [20].

Clasificarea NCL. NCL umane si animale sunt
clasificate pe baza predominirii proteinelor de stocare
in doud identititii chimice principale: cele care sto-
cheazi subunitatea C si cele care stocheazi sfingoli-
pidele activatoare A si D [4]. Clasificarea mai veche a
impirtit NCL pe baza varstei de debut in patru tipuri
(CLN1, CLN2, CLN3 si CLN4), in timp ce clasifi-
cdrile mai noi - in functie de gena asociati. CLN4 nu
a fost categorizati la o anumiti gend [21].

Manifestirile clinice ale NCL se caracterizeazi
prin morbiditate precoce, iar optiunile de tratament
sunt limitate la ingrijirea simptomatici si paliativi [1].
Caracterizarea clasicd a acestui grup de tulburari ne-
urodegenerative este determinatd prin pierderea pro-
gresivd si permanentd a capacitatii motorii si psiho-
logice, care interactioneazd cu gradul de acumulare

intracelulard severi de lipofuscine [22]. Din punct
de vedere clinic, pe baza varstei de debut, aceste boli
sunt subcategorizate in urmitoarele forme: infantild
precoce, infantild trzie, juvenild si a adultului. Desi
fenotipurile bolii pot varia in functie de varstd si de
ordinea prezentirii, toate includ de obicei deteriora-
rea vizuald progresiva si orbire, tulburiri cognitive, de-
ficite motorii si convulsii [13]. Toate mutatiile care au
fost asociate cu NCL au fost legate de genele impli-
cate in metabolismul sinapselor neuronale. In prezent
sunt cunoscute variante patogene in treisprezece
gene — CLN1/PPT1, CLN2/TPP1, CLN3, CLN4/
DNAJC5, CLN5, CLN6, CLN7/MFSD8, CLNS,
CLN9, CLN10/CTSD, CLN11/GRN, CLN12/
ATP13A2, CLN13/CTSF, CLN14/ KCTD7 [23].
Formele NCL intélnite la copilul mic sunt cele mai
frecvente si au progresie rapidd. Sunt descrise urma-
toarele tipuri infantile:

Tipul 1 - NCL1 sau INCL (varianta infantild
timpurie), debuteazi intre 6 luni si 2 ani, progresea-
z4 rapid cu intarzierea dezvoltirii psthomotorii si cu
deteriorare progresiva, convulsii, pierdere vizuald pre-
coce cu orbire pand la virsta de 2 ani, microcefalie,
contractii musculare tipice (myoclonic jerks), la varsta
de 3 ani pacientul atinge o stare vegetativd, asociatd
cu encefalograme izoelectrice, iar la varsta de 4 ani se
confirmi moartea creierului [24]. Boala este asociati
cu mutatia in gena CLN1, care codifici o enzimi li-
zozomald, proteina palmitoil-thioesteraza 1 (PPT1).
Este perturbatid maturarea enzimei, ceea ce produce
o degradare majori lizozomald a proteinei CD care
are o legiturd patogenicd comuni intre doud dintre
cele mai letale tulburiri neurologice, INCL si CNCL
(forma congenitali) [25].

Tipul 2 - LINCL (varianta infantild tardivi), se
manifestd de obicei cu tulburiri de coordonare, accese
convulsive, deteriorare mentald si vizuald progresivd
intre virsta de 2 si 4 ani. Uneori, inainte de aparitia
altor simptome, copiii se pot prezenta cu tulburiri de
vorbire. Aceastd formi progreseazi rapid si se termini
cu deces intre 8 si 12 ani [4, 24, 26]. Mutatia genei tri-
peptidil pentidaza (TPP1), care este mapati pe bratul
scurt al cromozomului 11 (locusul 11p15), determini
rate diferite de subtiere corticald globald in diverse
regiuni corticale [27].

Alte tipuri de NCLI tardive au fost identificate in
Germania, Serbia, Finlanda si in alte tiri.

Tipul 10 - CLN10 (deficientd congenitali de ca-
tepsina D — CTSD), debuteazi de obicei cu semne si
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simptome de afectare a sistemului nervos imediat dupa
nastere, include: rigiditate musculard, insuficientd re-
spiratorie si episoade prelungite de status epilepticus,
microcefalie. Este posibil ca unele persoane afectate
s aibd si convulsii inainte de nastere. Copiii cu boala
CLN10 mor la citeva siptiméni dupd nastere. Sunt
posibile forme cu debut mai tirziu cu probleme le-
gate de echilibru si coordonare, pierderea limbajului,
pierderea progresivi a functiondrii intelectuale si pier-
derea vederii. Gena responsabili — CTSD [28]. S-a
stabilit cd acest tip de NCL este initiat de celulele de
origine neuroectodermici, iar pe lingd neurodege-
nerare, poate fi prezenti o pierdere a timocitelor si o
atrofie a mucoasei intestinale [29].

Au fost ficute progrese in diagnosticarea si consi-
lierea geneticd a NCL pentru familiile suferinde [13].
Pentru a diagnostica NCL este nevoie de consultul
neurologului, colectarea istoricului medical detaliat
al pacientului si de informatiile din diverse teste de
laborator. Este cunoscut ¢ deseori primul semn al
NCL este pierderea vederii. Medicul oftalmolog este
deseori primul care se confruntid cu un astfel de pa-
cient. Recunoasterea formelor clinice individuale ale
NCL in copilirie se bazeazd pe investigatii invazive
prin microscopia electronici, la fel si testdri genetice.
In timp ce formele genetice distincte ale NCL sunt
cunoscute de mult timp, progresele genetice recente
largesc considerabil spectrul genotipic si fenotipic al
NCL, evidentiind o suprapunere semnificativi cu alte
boli neurodegenerative. Diagnosticul prenatal poate fi
posibil intr-o familie cu un copil afectat, in functie
de subtipul NCL, prin determinare mutatiilor genelor
afectate sau prin analiza haplotipului [1]. In prezent se
utilizeazd urmitoarele teste de diagnosticare a NSL:
examinarea tesuturilor (singele, pielea, muschiul, con-
junctiva, tesut rectal, etc.) sub un microscop electronic
(se vizualizeazd depuneri caracteristice in functie de
forma bolii [21].

Astfel, in ultimele doud decenii au fost iden-
tificate mai mult de zece gene care contin peste
430 de variante de mutatii in 13 gene candidate la
pacientii afectati [30]. Recent a fost identificatd a
14-a geni responsabili pentru NCL (ADNCS5 /
CLN4) [31]. La fel, a apdrut directia ,social amoeba
Dictyostelium”, care se va ocupa de studierea
functiilor proteinelor normale ale proteinelor legate
de tulburirile neurologice umane [1]. Totodati, a
fost descrisi o variantd geneticd noud asociati cu
NCL intr-o specie de ciine [20]. Cu toate acestea,

NCL sunt incd neclare, existd subgrupuri de boli cu
gene moleculare necunoscute [2].

Din rezultatele studiilor este clar ci formele in-
fantile si ale copilului de NCL sunt cele mai severe si
se caracterizeazd prin insuficientd vizuald care pro-
greseazd pand la orbire, probleme comportamentale,
aparitia crizelor epileptice, pierderea functiei cogni-
tive si motorii si, in cele din urmi, moarte prema-
turd. Acest lucru l-am urmdrit si in cazul descris de
noi. Deoarece debutul NCL este deseori nespecific,
progresia manifestirilor clinice, poate sugera dezvol-
tarea bolii.

Imagistica cerebrald prin rezonanti magnetici
(RMN) este o metodi de electie in cazul NCL. Ta-
blourile RMN arati atrofie cerebrali si cerebelard, di-
latarea tuturor ventriculelor cerebrale, subtierea masei
intermediare a talamusului etc. [2]. RMN este indica-
ti la toti copiii suspectati pentru o NCL. In cazul de-
scris de noi modificirile imagistice sunt importante.

In prezent nu existi programe de tratament ac-
ceptat care sa intdrzie sau si opreascd progresia bolii
sau sd amelioreze simptomele NCL. Cu toate acestea,
managementul actual al bolii este orientat in principal
spre controlul simptomelor clinice ale NCL, mai de-
grabi decit spre "vindecarea" bolii. De ex., convulsiile
pot fi controlate sau ameliorate cu ajutorul medica-
mentelor antiepileptice. Unele studii oferd perspective
asupra elaboririi strategiilor tratamentelor de imuno-
reglementare [19]. Mai multe strategii terapeutice,
inclusiv inlocuirea enzimelor, terapia genici, terapia
mediatd de celule stem si medicamentele cu mole-
culd micd, au dus la imbunatitiri minime in modelul
asociat cu deficienta PPT1. Cu toate acestea, studii
mai recente au aritat rezultate mai promititoare, in
unele cazuri, mai mult decit dublarea duratei de viatd
a soarecilor cu deficit de PPT1. Aceste terapii com-
binate care vizeazd diferite mecanisme patogene pot
oferi speranta de a trata aceastd tulburare profund
neurodegenerativd [32]. Se fac mai multe incerciri
pentru a intelege motivul afectirii genelor si meto-
dele de corectie a mecanismelor perturbate in NCL.
Diverse tratamente experimentale sunt in curs de cer-
cetare. Implicatii importante in furnizarea de terapii
de corectie histologica orientate spre creier si maduva
spindrii in INCL, sunt promovate [33]. Se oferi do-
vezi de potentiale tinte de medicament pentru bolile
cu deficit de tioesterazd cum ar fi INCL, prin utiliza-
rea NtBuHA [34]. Unele studii descriu modul in care
cercetdrile viitoare vor putea testa noi ipoteze (la nivel
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de Dictyostelium) care vor duce in cele din urmi la
optiuni terapeutice eficiente pentru aceastd tulburare
neurologici devastatoare i in prezent netratabili [1].

CONCLUZII

NCL sunt cele mai frecvente boli neurodegene-
rative intalnite in copildrie. Provocarea medicala in
acest caz va fi determinati de diagnosticarea pre-
coce a NCL, care va imbunititi eficacitatea trata-
mentelor si ingrijirea pacientului. De aceea, este im-
portant ca specialistii sd recunoasci la timp semnele
clinice ale NCL pentru a propune teste de labora-
tor avansate sau trimiterea pacientului la un centru

INTRODUCTION

Juvenile Neuronal ceroid lipofuscinosis (NCL)
also known as Batten disease, belongs to rare
diseases, which are underrecognized, presenting a
neurobiological disabling disorder, affecting both
children and adults [1]. The diagnosing of the
disease is determined by comprehensive clinical and
laboratory testing. However, diagnosis can be made
using by cerebral imaging. Diagnosis can be confirmed
by molecular genetic analysis. The starting point in
the diagnosis of NCL is determined by the clinical
progressive symptoms, i. e., visual loss to blindness,
behavioral problems, development of seizures, loss of
cognitive and motor functions, i. e., developmental
regression and, finally, eventual death. Recent progress
in molecular genetics can improve the understanding
of changes occurring at the molecular level in
patients with NCL, ensuring a great potential in the
understanding, recognition and treatment of NCL, as
well as related disorders [2]. Presented case studies
are important to comprehensive understanding the
full impact of the NCL gene mutations and their
influence on the destruction of cellular proteins.

SCOPE OF THE STUDY

Is to study the clinical and laboratory aspects
of NCL in children based on literature as well as
studying the clinical and genetic manifestations in a

child with NCL.

MATERIALS AND METHODS
The study was based on historical and clinical
examinations, neurophysiological evaluation as well

specializat pentru o mai bund gestionare. Formele
atipice ale NCL trebuie si fie luate in considerare
la oricare dintre pacientii care prezinti fie declin
psihomotor, fie pierdere vizuald progresivi. Rezul-
tatele imagistice precoce pot fi semnificative pentru
o leucodistrofie, iar rezultatele oftalmologice pot fi
normale. Microscopia electronici a limfocitelor din
sangele periferic si de analizd a enzimei NCL pot
facilita diagnosticarea precoce. Progresele genetice
recente lirgesc intelegerea tulburidrilor bazei mole-
culare din cadrul NCL, servind un mare potential
in intelegerea, recunoasterea si tratamentul NCL si
tulburirilor asociate.

as on cerebral imaging and genetic testing of a child

with NCL.

RESULTS

Was carried out analysis of clinical and paraclinical
data of a child with suspected NCL. Date about
child: Boy DB at the age of 5 years, admitted with
following symptoms noted by mother: polymorph
seizures, prominent developmental and verbal regress,
coordination disorders, ataxia, aggression, sleep
disturbances, irritability, tearfulness, lack of effect
on previously administered treatment. History of
life: non-complicated pregnancy, born at 40 weeks
by an urgent Caesarean section, with an Apgar
score 7/8 points, weight 4050 kg, cranial perimeter
— 35 cm, non-complicated neonatal period, following
neuropsychical and motor development corresponds
with age standards, i. e., walking from 10 months,
verbal development from 1.5 — 2 years, parents are
healthy, age of mother was 30 years, age of father was
38 years, parents of mixed nationality, i. e., mother
was Russian and Ucranian, and father was Azerbaijan
or Crimean Karaite, without consanguinity. The
child has been vaccinated according to the plan.
For the first time the child became ill at the age of
3 years, when polymorph seizures were developed,
with oral cavity muscles involvement, chewing and
tonic clonic unilateral seizures. Electrophysiologic
investigation showed EEG recording characteristic
for epileptic like generalized features in the frontal
central temporal symmetric regions, and since May
2014, the treatment with Leviteracetam (60 mg/kg/
day) was administered. In September 2014, the child’s
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Fig. 1. EEG, 8-hours recording from 29.06.2017. Significant changes of cerebral bioelectric activity, determined typlcal multifocal
epileptic like activity with aspect of generalized clilical and subclinical discharges polyspike type, spike and generalized poly-spi-
ke-and-wave complexes (myoclonic), with accent to anterior leads, focal isolated activity. Periodic elileptic like activity presented

continued in tome interval duration max. to 10 - 12 sec. with repetitive poly-spike-wave discharges.

condition continued to worsen, i. e., epileptic seizures
were repeated with frequency 3 — 5 per week, and to
the treatment schedule the Convulex (50 mg/kg/day)
was added. The seizures continued with the frequency
of 3 — 4 per week. In July 2015 Leviteracetam was
cancelled and Sabril (1000 mg/day) was added. Since
April 2015 appeared gait instability, clumsiness,
ataxia, frequent falls. Since August 2015 the patient
could not walk and sit, the speech was stopped.
Seizures are repeated 3 — 4 times/day, from 2 to 5
minutes duration. Dexamethasone was added in dose
of 4 mg/day. For 6 months, develops severe cognitive
and motor regression. Since 21.09.2015 Sabril was
cancelled, was initiated the treatment with Felabamate
(600 mg b.1.d.) and Frizium (10 mg b.i.d.). However,
the EEG recording showed epileptic like changes
(29.06.2017), (Fig. 1).

The results of the electrolyte, biochemical and
immunological profile have not found any pathological
changes. Ophthalmoscopy from 25.08.2014 — venous
stasis; 27.06.2017 — atrophy of optic nerve, retinal
degeneration. USG of internal organs (25.08.2014)
— without the signs of pathology; 27.06.2017 -
hepatosplenomegaly. ECG (20.09.2014) — aneurism
of atrial septum. EMG (04.09.2015) — without the
pathological changes. Cerebral MRI (12.06.2014):
Cerebellar hypoplasia. Signs of perinatal hypoxic
ischemic lesion. MRI (21.09.2014) - cerebral
generalized parenchymatous atrophy, including
cerebellum, ventricular enlargement;  structural
aggravation: result from 10.09.2015 (Fig. 2),
structural aggravation: result from 28.06.2017 —
cerebral generalized atrophy, including cerebellum,
frontal intracerebral post hemorrhagic cyst on

right, ventricular enlargement. Shall continue to be
indicated: genetic investigations, i.e., chromosomal,
molecular, exome scan etc., metabolic parameters,
visualization. Visualization data from 10.09.2015
are present below (Fig. 2). Repetitive molecular
analysis allow to detect (from 29.02.2016) gene
transcript 'PP-1 ~ (NM_000391.3);  nucleotide
substitutions  ¢.622C>T(p.Arg.208),  ¢.833A>C
(p.-GIn278Pro); the frequency of recessive allele
0,00017, described by Sleat et al. (1997) and Ju et
al. (2002). These data are suggestive for NCL type 2
(AR, 2014500).
Evolution of the diagnosis:
1. Symptomatic focal epilepsy. Autistic behavior.
(18.06.2014).
2. Generalized  epilepsy.  Megalencephalic
leukoencephalopathy or Van der Knaap

disease. Regress of psychomotor development

(22.02.2015).
3. Generalized epilepsy with  myoclonic
component.  Regress of  psychomotor

development (21.09.2015).

4. Progressive neurodegenerative disorder with
cerebral and cerebellar atrophy. Generalized
epilepsy with myoclonic component. Regress
of psychomotor development (22.12.2015).

5. NCL type 2. Structural epilepsy with
polymorph seizures. Severe psychomotor and
verbal regress. Visual loss (29.02.2016).

In present the patient’s condition is very severe.
There are polymorph seizures, resistant to treatment,
combined with severe developmental disorders, i. e.,
motor, cognitive, sensorial, speech and language. The
prognosis is unfavorable.
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Fig. 2. MR visualization, T1-weighted, from 10.09.2015.
Internal hydrocephaly. Cerebellar hypoplasia.
Subdural hematoma in frontal region, on right.

Discussion. The first clinical descriptions
suggestive of a probable type of NCL were made in
1826 in a Norwegian medical journal by Dr. Otto
Christian Stengel, through the systematic clinical
observation of 4 children (siblings), two boys
and two girls, from seemingly healthy parents. In
evolution, the disease led to blindness, progressive
mental deterioration, loss of speech and epileptic
seizures [3]. Clinical descriptions fully substantiated
the diagnosis [4]. Later, Batten (1903) [5] and
Heinrich Vogt (1905) [6], made various fundamental
observations and clinical pathological studies on
many families. Later Spielmeyer reported studies
on three siblings [7] who suffered from the juvenile
type of pathology, i. e., Spielmeyer-Sjogren. Later, it
was delineated the late infantile form of NCL [8],
which was clinically and genetically documented.
Once was the period of time when the disease was
erroneously associated with the Tay-Sachs disease.
In the present studies continue with research at
the level of chemical pathology and intracellular
microstructures, as well as histological and genetic
studies, which allowed to separate NCL from other
types of neurodegenerative diseases. NCL types
were systematized according to clinical descriptions
and genetic characteristics [8].

Definition. NCL represents a group of progressive
degenerative brain diseases, with autosomal recessive

inheritance, resulting from the intracellular excessive
storage of a fluorescent lipopigment, ceroid lipofuscin,
in the tissues of the organism, in particular in neurons
of the brain and retina, with lipofuscin and ceroide
and variable enzyme deficiency, depending on the
type of disease, which is clinically characterized
by neurological disorders, i. e., decreased mental
functions and other skills, as well as the development
of epilepsy and loss of vision [1, 2, 9].

NCL was initially defined according to age, onset
of disease and clinical symptoms. However, later this
disease was reclassified on the basis of newer molecular
discoveries, which provided evidence for various genetic
variants, compared with clinical phenotypes [10].

From an epidemiological standpoint, NCL is one
of the most common progressive lysosomal diseases
as a type of neurodegenerative disorders in children
[8]. The exact prevalence and incidence of this group
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of disorders is unknown. Some studies indicate that
the incidence may vary depending on the type of
disease and from country to country. A prevalence of
1:12500 was recently found in some populations [9].
According to some German authors, was reported
an incidence of 1.28:100000 [11], and in Italy
0.56:100000 population [12]. The incidence of the
late infantile NCL is reported by 9.0:100000 [10].
However, other studies note the prevalence of
1:100000 live births worldwide [13].

Experimental biochemical studies have allowed
the confirmation of cytosomes compromise, largely in
proteins [4,14]. In most types of NCL in animals and
humans was identified the lipid subunit of binding
of mitochondrial ATP-synthase in storage proteins,
with the same terminal sequence NH2 [4, 15].
Furthermore, other authors appreciated a high
level of protein contents in the storage cytosomes
(sphingolipids or saposin A and D). They constitute
a major portion of the protein stored in the infantile
type of human NCL [16], which then found in other
types of human and animal NCL. The authors of an
experimental study analyzed the proteomics changes
in the brain of a CLN1 type model in different
stages of disease: presymptomatic, symptomatic
and advanced. Observations have highlighted the
following features at presymptomatic stage: changes
in metabolic processes and inhibition of various
neural functions (neurogenesis); at the symptomatic
stage: the deregulation of mitochondrial functions,
the transport of synaptic vesicles, proteomics of
myelin and signaling cascade; at the advanced stage:
breakdown of the myelin sheath on protein levels,
network disturbances, etc. [17].

Despite to the large number of finished studies,
the pathogenetic mechanisms of NCL remain
unclear. Several studies attempts to establish a
correlation of oxidative stress with lysosomal storage
disorders, in which neurodegeneration is a devastating
manifestation. Despite the fact, there is no known
precise mechanism to clarify these interactions. A
perspective in this area is provided by a study on
animals that appreciates the influence of oxidative
stress on the suppression of agrin-22 production,
which determines the inhibition of Ca* current,
following with synaptic dysfunction. These results
can be suggestive to perform correction treatments
of agrin-22 levels [18]. Furthermore, some authors
showed correlation of neuroinflammation with the

progression of the disease. It was determined that
the T lymphocytes CD8+ contribute to the axonal
disturbance and the loss of neurons in the CNS in
mice as a model of with a model of NCL type 1. And
the increase in Sn marker expression in microglia or
macrophages contributes to neural disturbance in two
distinct models of NCL type 1 and 3 [19].

From a morphopathological standpoint, in
NCL takes place accumulation of storage material
or ceroid, i. e., lipofuscin, in lysosomes, progressive
neural degeneration and activation of glia [13].
Lipotuscin belongs to lipopigments that contains of
fats and proteins, which are seen as yellow-greenish
matter under ultraviolet light microscopy and have
a special ultrastructural pattern under electronic
microscopy. Lipofuscin accumulates in neurons and
in many organs, including liver, spleen, myocardium
and kidney. NCL is characterized by diffuse cerebral
atrophy which affect grey as well as white matter
in brain, cerebellum, brainstem, spinal cord and
accumulation of ceroid pigment in the retina, with loss
of the ganglion cells and lesion of rods and cones [2].
Were observed deposits of ceroid/lipofuscin in ganglia
of gastrointestinal tract and in the macrophages of the
spleen, lymph nodes and lungs [20].

On the current classification of NCL it should
be note the principle of classification on the basis of
predominance of protein storage in two main chemical
entities,namely, C subunit and storage of sphingolipids
activator A and D [4]. The older classification has
based on the age of first manifestations of NCL and
divide of four types of the disease, namely, CLN1,
CLN2, CLN3 and CLN4, while newer classifications
divide it by the associated gene. CLN4 was not
attributed to a particular gene [21].

The clinical manifestations of NCL are
characterized by early onset, and treatment options
are limited to symptomatic and palliative care [1].
The classical characterization of this group of
neurodegenerative  disorders is determined by
progressive and permanent loss of motor and
psychological capacity, which correlates with the
degree of prominent intracellular accumulation of
lipofuscin [22]. From a clinical standpoint, based on
the age of onset, these diseases are categorized in the
following types: infantile, late infantile, juvenile and
adult. Although the phenotypes of the disease may
vary by age and the order of appearance of symptoms,
the clinical picture usually include progressive visual
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deterioration and blindness, cognitive impairment,
motor deficits and seizures [13]. All the mutations
that were associated with NCL were related to the
genes involved in the metabolism of neural synapses.
At present there are known pathogenic variants
in thirteen genes — CLN1/PPT1, CLN2/TPP1,
CLN3, CLN4/DNAJC5, CLN5, CLN6, CLN7/
MFSD8, CLN8, CLN9, CLN10/CTSD, CLN11/
GRN, CLN12/ATP13A2, CLN13/CTSF, CLN14/
KCTD7 [23]. Infantile NCL are the most common
and have rapid progression. The following infantile
types are described:

Type 1 — NCL1 or INCL (early infantile NCL),
begins between 6 months and 2 years of age and
progresses rapidly with the delay in psychomotor
development and with progressive deterioration,
seizures, early visual loss with blindness by the age of
2 years, microcephaly, typical muscle contractions, i.
e., myoclonic jerks, by 3 years of age a vegetative state
is reached and by 4 years isoelectric encephalograms
confirm brain death [24]. This disease is associated
with the mutation in the CLN1 gene, which encodes
an lysosomal enzyme, the protein Palmitoyl-protein
thioesterase 1 (PPT1). It is disturbed the maturation
of the enzyme, which produces a major lysosomal
degradation of the CD protein that has a common
pathogenic association with two of the most lethal
neurological disorders, INCL and CNCL, i e,
congenital type [25].

Type 2 — LINCL (late infantile NCL) usually
begins with loss of muscle coordination and
seizures along with progressive mental and visual
deterioration between ages 2 and 4. Sometimes before
other symptoms occur, the disease can manifest with
speech disorders. This form progresses rapidly and
ends in death between ages 8 and 12 [4, 24, 26]. The
mutation of the Tripeptidyl peptidase I gene (TPP1),
which is mapped to the short arm of chromosome
11 (locus 11p15), which determines different rates of
global cortical atrophy in various cortical regions [27].

Other late NCLI types have been identified in
Germany, Serbia, Finland and in other countries.

Type 10 — CNLI10, i. e., congenital cathepsin
D deficiency, CTSD, usually begins with signs
and symptoms of affection of the nervous system
immediately after birth, including muscle stiffness,
respiratory failure and prolonged episodes of status
epilepticus, and microcephaly. Some affected patients
may also manifest seizures before birth. Children

with CLN10 die a few weeks after birth. There are
possible late onset types with problems of balance
and coordination, speech loss and progressive
cognitive disorder and visual loss. Associated gene is
CTSD [28]. It has been established that this type of
NCL s determined by implication of neuroecodermal
cells and, as neurodegeneration progress, a loss of
thymocytes and an atrophy of the intestinal mucosa
may be present [29].

In the diagnosis and genetic counseling of NCL
has been attained progress for the affected families [13].
To diagnose NCL, it is necessary to address the
neurologist, to obtain detailed medical history and to
carry out comprehensive laboratory work. It is known
that often the first sign of NCL is visual loss. The
ophthalmologist is often the first to contact with a
patient. Recognizing of the NCL individual clinical
forms in childhood is based on invasive investigations
by electronic microscopy, as well as molecular diagnosis.
While the distinct genetic forms of NCL have been
known for a long time, recent genetic progress has
considerably widened the genotype and phenotype
spectrum of NCL, highlighting a significant overlap
with other neurodegenerative diseases. Prenatal
diagnosis may be possible in a family with an affected
child, depending on the type NCL, by determining
the gene mutations or by haplotype analysis [1]. At
present, the following diagnostic tests of NCL are
used: examination of tissues, 1. €., blood, skin, muscle,
conjunctiva, rectal mucosa etc. using electronic
microscopy, which can visualize characteristic deposits
in dependence of the type of disease [21].

Thus, over the last two decades, more than ten
genes have been identified that can carry more than
430 mutations and 13 candidate genes in affected
patients [30]. Recently have been identified the 14th
gene responsible for NCL, i.e., ADNC5/CLN4 [31].
Within the direction of studying the social amoeba
Dictyostelium were studied the functions of normal
proteins related to human neurological disorders [1].
At the same time, a new genetic variant associated
with NCL was described in a dog species [20].
However, many aspects of NCL remain unclear, and
there are types of this pathology where associated
genes are unknown [2].

From the results of the studies it is clear that the
infantile and late infantile types of NCL are the most
severe and are characterized by visual loss leading to
complete blindness, behavioral problems, seizures,
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loss of cognitive and motor functions and to eventual
death. These processes we are described also at
presented work. Since NCL beginning is often non-
specific, progression of clinical manifestations may
suggest the development of the disease.

Brain imaging using magnetic resonance imaging
(MRI) is a method of choice in NCL. MRI findings
show cerebral and cerebellar atrophy, dilation of all
cerebral ventricles, atrophy of intermediate mass of
thalamus, etc. [2]. MRI is indicated in all children
suspected for a NCL. In the case described the
revealed findings are important.

There are currently no accepted treatment
programs that delay or stop progression of the
disease or improve NCL symptoms. However, the
current management of the disease is mainly oriented
towards controlling the clinical symptoms of NCL
rather than to “cure” the disease. For example, seizures
can be controlled or improved using antiepileptic
medicines. Some studies provide prospects for
developing the strategies of immune-regulating
treatments [19]. Several therapeutic ~strategies,
including replacement of enzymes, gene therapy, stem
cell therapy and small molecule drugs, have resulted
in minimal improvements in the model associated
with the PPT1 deficiency. However, more recent
studies have shown more promising results, in some
cases, more than doubling the life span of mice with
PPT1 deficiency. These combined therapies aimed
at different pathogenic mechanisms can provide the
hope of treating this profound neurodegenerative
disorder [32]. Several attempts are being made
to understand the cause of gene damage and the
methods of correction of the disrupted pathways in
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NCL. Various experimental treatments are being
researched. Important implications for the supply of
histologic correction therapies oriented brain — and
spinal cord — oriented in INCL, are promoted [33].
It provides evidence of potential drug targets for
thioesterase deficiency diseases, such as INCL, using
N-(tert-Butyl) hydroxylamine (NtBuHA) [34]. Some
studies describe how future research will be able to
test new hypotheses (at Dictyostelium level) that will
eventually lead to effective therapeutic options for this
devastating and currently untreatable neurological

disorder [1].

CONCLUSIONS

NCL are the most common neurodegenerative
diseases encountered in childhood. The medical
challenge in this case will be determined by the
early diagnosis of NCL, which will improve the
effectiveness of treatments and patient care. It is
therefore important for specialists to recognize in
time the clinical signs of NCL to propose advanced
laboratory tests or to address the patient to aspecialized
centre for better management. The atypical forms
of NCL must be considered in any of the patients
presenting either psychomotor decline or progressive
visual loss. Early imaging results can be significant for
a leucodystrophy, and ophthalmological testing can
be normal. The electronic microscopy of peripheral
blood lymphocytes and the analysis of the enzymes
implicated in NCL can facilitate early diagnosis.
Recent genetic progress broadens the understanding
of the molecular base of NCL, serving great potential
in understanding, recognizing and treating NCL and
related disorders.
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Aportul imagisticii cerebrale intr-un caz de hidranencefalie * Miron Popescu

Aportul imagisticii cerebrale intr-un caz de hidranencefalie

Contribution of cerebral imaging in a case of hydranencephaly

Miron Popescu, Axinia Corches

REZUMAT

Este prezentat cazul unui pacient in vArstd de 7 luni cu repetate interndri in spitalul nostru (13 interndri cumuland 238 de zile). Din diagnosticul de
internare (ultima internare) retinem: convulsii tonico-clonice generalizate (sindrom convulsiv in tratament), atrofie cerebral, infectie cu virus herpetic
in antecedente. Ecografia transfontanelari (din perioada ultimei interniri) a evidentiat: hidrocefalic masivi bicamerald; leucomalacie severd. S-a indicat
examen CT. Examenul CT a precizat diagnosticul de hidranencefalie. Deoarece sunt prezente doar structurile fosei cerebrale posterioare, considerim
cazul prezentat ca un caz rar de hidranencefalie.

Cuvinte cheie: imagistici cerebrald, hidranencefalie

SUMMARY

We present a case regarding a patient of 7 months old with several admissions in our hospital (13 admissions totaling 238 days). The admission diagnosis
(the last admission) comprised: generalized tonic-clonic seizures (convulsive syndrome in treatment), cerebral atrophy, prior infection with herpetic virus.
The transfontanellar echography (at the last admission) highlighted: massive double compartment hydrocephalus, severe leukomalacia. A CT examination
was advised. The CT examination set out the diagnosis of hydranencephaly. Since only the structures of the posterior cerebral fossa are present, we consider

the case a rare case of hydranencephaly.

Keywords: cerebral imaging, hydranencephaly

INTRODUCERE

Definitie. Hidranencefalia este prezentati ca
absenta emisferelor cerebrale, care sunt inlocuite de
cite o structurd saculari membranoasi (leptome-
ninge) continind LCR [1, 9].

Hidranencefalia a fost descrisi ca o entitate diferi-
td de hidrocefalie in 1972 de Crome [2].

Epidemiologie. Incidenta pentru hidranencefalie

este de 1.0 1a 2,5 pentru 10.000 nasteri [1,3,4,7].
1% din copii diagnosticati initial (clinic) cu hidroce-
falie sunt notati, ulterior, ca avind hidranencefalie [2].

Etiologie. Hidranencefalia derivi dintr-un proces
distructiv care duce la lichefierea emisferelor cerebra-
le, in totalitate [1] sau in cea mai mare parte [5].Au
fost notate 5 ipoteze (teorii) ca etiologie [6]:

1. Infarctul, respectiv ocluzia bilaterali a seg-
mentului supraclinoidal al arterei carotide in-
terne sau a artelor cerebrale mijlocii;

2. Leucomalacia, respectiv o formi extremd de

leucomalacie formatd din confluenta a mul-
tiple cavitati chistice;

3. O necrozi difuza hipoxic — ischemici, respec-
tiv hipoxia fetald datorati unei expuneri la
monoxidul de carbon (sau gaz butan) rezul-
tind o necrozi tisulari masivd cu cavitti si
resorbtia tesutului necrozat;

4. Infectia, respectiv toxoplasmoza congenitali,
infectia cu citomegalovirus si infectia cu her-
pes simplex; se discutd despre o vasculitd ne-
crotici [7].

5. Material tromboplastic de la un geamin dece-
dat (macerat).

Diagnosticul

Diagnosticul pozitiv. Se stabileste prin examindri

ecografice (ante- si postnatal), MRI (ante- si post-
natal) si CT [6].
Diagnosticul diferential aduce in discutie, in

principal, 2 patologii [1, 6]:
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1. Hidrocefalia obstructivi severd (extremsi):
cortexul este identificat ca o lamai subtire; este
insotitd de macrocefalie; artera cerebrald me-
die este normali (angiografic).

2. Holoprozencefalia alobard: coasa creierului
este absentd, iar tesutul cortical rezidual, care
fuzioneazi anterior la nivelul liniei mediane
are aspect de potcoavi (fer a cheval) [8].

Prognosticul

Exceptand forma unilaterald (hemihidranencefa-
lie), prognosticul este slab [9].

Cei mai multi pacienti decedeazi in viata intraute-
ring; la cei ce supravietuiesc, decesul apare in primul an
de viati [9].

Intarzierile in dezvoltare, convulsiile rezisten-
te la terapie, diplegia spasticd, tulburirile severe de
crestere si infectiile respiratorii se asociazi la acesti
pacienti si reprezinti cauze de deces[9].

Tratament

Pentru copiii care supravietuiesc, terapia constd in an-
ticonvulsivante trofice cerebrale si fiziokinetoterapie [9].

PREZENTAREA CAZULUI

Vi prezentim un pacient in virsta de 7 luni, de
sex masculin, ndscut la 7 luni (greutate la nastere —
1700 g), cu repetate interndri in spitalul nostru (13
interniri cumuland 238 de zile). Pacientul este fird
apartindtori.

La ultima internare, pe sectia de terapie intensivi, are
notat la diagnosticul de internare : convulsii tonico-cloni-
ce generalizate (sindrom convulsiv in tratament), atrofie

Fig. 1. Sectiune axiala: 2 structuri saculare ce contin LCR,
persistenta coasei creierului, septurile unor structuri saculare
mai mici, calcificiri la nivelul coasei creierului si unor septuri

cerebrala; infectie cu virus herpetic in antecedente; derma-
titd a scalpului; conjunctivitd; distrofie ponderald.

Ecografia transfontanelard (efectuatd in perioada

ultimei interniri) noteazi: hidrocefalie masivi bica-
merald; leucomalacie severi. Se indici examen CT.

Diagnosticul de trimitere pentru examenul CT a

fost: atrofie cerebrald post infectie cu virus herpetic.

La examenul CT se consemneazi:

- Absenta emisferelor cerebrale cu persistenta
coasei creierului (Fig. 1).

- Emisferele cerebrale sunt inlocuite de 2
structuri saculare ce contin LCR (firi
persistenta unei lame de parenchim cerebral
periferic) (Fig. 1, Fig. 2, Fig. 3, Fig. 4, Fig. 5); in
interiorul acestora se identifica septurile unor
structuri saculare mai mici (cu continut LCR)
(Fig. 1, Fig. 2 si Fig. 4 si Fig. 5).

- Elementele cerebrale ale fosei cerebrale posteri-
oare sunt prezente (persistente) (Fig. 3 si Fig. 4).

- Lanivel central se identificd peretii ventriculilor
laterali si ai ventriculului III, sub forma unor
structuri saculare lichidiene (moderat mirite)
(Fig.5).

- Calcificiri la nivelul coasei creierului (Fig. 1,
Fig. 2 si Fig. 5), tentoriumului cerebelar (Fig.
4), leptomeningeal (Fig. 2, Fig. 5), la nivelul
septurilor (Fig. 1, Fig. 4 si Fig. 5) si la nivelul
unor insule de parenchim cerebral persistent
(frontal dreapta — Fig. 6, Fig. 7, Fig. 8 i
occipital stinga — Fig. 4 si Fig. 9).

- Calcificiri la nivelul globului ocular drept.

Vitrea®
Zoom:287 %

84 W/L:90/40
1% #22-23
% L ‘ : Giffbnal 4mm Average

Fig. 2 Sectiune frontala: 2 structuri saculare ce contin LCR,
septurile structurilor saculare, calcificari la nivelul septurilor.
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Fig. 3 Sectiune sagitala: elementele fosei cerebrale posterioare  Fig. 4 Sectiune frontali: emisferele cerebeloase sunt prezente,
sunt prezente (persistente), calcificiri la nivelul tentoriumului calcificiri: tentorium, leptomeninge, septuri si insula
cerebral, leptomeningelui si insulei de parenchim occipital. de parenchim cerebral occipital.
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Fig. 5 Sectiune frontali: peretii ventriculilor laterali si ai ventri-  Fig. 6 Sectiune frontali: calcificiri ale Coasei creierului, calcifi-
cului ITI, calcificari ale septurilor si ale peretilor ventriculilor. cari ale Insulei de parenchim cerebral frontal.

N
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Fig. 7 Sectiune sagitala: calcificiri ale insulei de parenchim Fig. 8 Sectiune axiali: calcificari ale insulei de parenchim
cerebral frontal, calcificiri ale coasei creierului si ale septurilor.  cerebral frontal, calcificari ale coasei creierului si ale septurilor.
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Fig 9 Sectiune axiali: calcificari ale insulei de parenchim
rebral occipital, calcificiri ale leptomeningelui si septurilor.

Concluzie: Hidranencefalie cu calcificiri (lepto-
meningeal, coasa creierului si tentoriumul cerebelar,
septuri, insule de parenchim cerebral persistent situa-
te frontal dreapta si occipital stinga).

DISCUTII

Hidranencefalia este inregistrati, in USA, ca o
malformatie congenitd rard a sistemului nervos cen-
tral [10]. Cecchetto si colaboratorii, au raportat
informatii despre 37 publicatii diferite si au colectat 76
pacienti din literatur (articol publicat in 2013) [11].

Hidranencefalia poate si afecteze doar o hemi-
sferd cerebrali (hemihidrancefalia — HHE), care este
chiar mai rari decit forma bilaterald; in unele cazuri
prognosticul este mai bun, in forma unilaterali [9].

Uzual, in hidranencefalie, mezencefalul, ganglionii
bazali, plexurile coroide, cerebelul si trunchiul cere-
bral sunt pistrate in cap [4].

Cazul nostru, ce prezintd trunchiul cerebral si ce-
rebelul, alituri de o portiune din mezencefal, este un
caz rar de hidranencefalie.

In hidranencefalie, supravietuirea este dati de in-
tegritatea trunchiului cerebral care controleazi aspec-
tele vitale ca temperatura, presiunea sangelui, functia
cardiorespiratorie [9].

Prezenta microcalcificarilor cerebrale poate fi evo-
catoare pentru o fetopatie infectioasi. Sunt incluse, in
ordinea frecventei: infectiile cu citomegalovirus, toxo-
plasmoza, rubeold, variceld, virusul choriomeningitei
limfocitare [6, 12].

Cazul prezentat de noi prezintd numeroase si evi-
dente calcificiri (identificate CT).

Pentru calcificirile cerebrale la copii se discutd,
alituri de cauzele infectioase, cauzele genetice si cau-
zele anoxice [13].

Adesea, in hidranencefalie, insule de tesut cerebral
rezidual sunt vizute occipital - la polii occipitali, tem-
poral si in lobii frontali - regiunile orbitofrontale [6, 12].
In cazul nostru sunt prezente frontal dreapta (Fig. 6,
Fig. 7 si Fig. 8) si occipital stinga (Fig. 4 si Fig. 9).

Hidrocefalia extremi este dificil de diferentiat de
hidranencefalie. Chiar un minim cortex cerebral fron-
tal prezent indici o hidrocefalie extremi [1, 9].

In hidranencefalie, circumferinta capului este no-
tatd normald sau putin redusi: in hidrocefalie este
miriti [8].

In cazul nostru, perimetrul cranian este normal (46
cm la 7 luni), iar cortexul cerebral frontal este absent.

Unii autori considerd porencefalia si hidranence-
falia ca fiind grade diferite ale aceleiasi patologii, in
care porencefalia este un defect mai localizat [9].

Diagnosticul diferential al hidranencefaliei cu
chisturile porencefalice este oricum dificil. Pastrarea
unui cortex frontal si parieto-occipital este uzual in
chisturile porencefalice [9].

Holoprozencefalia este o anomalie congenitald
rezultdnd dintr-o absentd sau incompletd diverti-
culare a creierului anterior [9]. Forma alobari este
mai severd; se noteazi o cavitate ventriculari unici
dilatatd [14].

Spre deosebire de hidranencefalie, in forma alo-
bard a holoprozencefaliei existd o fuziune partiald a
talamusului, iar coasa creierului este absenti. De ase-
menea, in holoprozencefalie capul copilului este mic
si sunt prezente malformatii faciale [9].

CONCLUZII

Diagnosticul a fost precizat in urma examenului
CT.

Diagnosticul diferential cu hidrocefalia obstructi-
vi severd, holoprozencefalia alobari si chisturile po-
rencefalice nu a prezentat dificultiti.

Prezenta calcificirilor aduce in discutie o fetopatie
infectioasi (ca factor etiologic).

Cazul prezentat este un caz rar de hidranencefalie
deoarece sunt prezente (restante) doar componentele
cerebrale ale fosei cerebrale posterioare.
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INTRODUCTION

Definition. Hydranencephaly means the absence
of cerebral hemispheres which are replaced by a
membranous saccular structure (leptomeninges)
containing LCR [1, 9].

Hydranencephaly was described as a different
entity in 1972 by Crome [2].

Epidemiology. The incidence of hydranencephaly
is 1.0 to 2.5 for 10.000 births [1, 3, 4, 5].1% of
the children initially diagnosed (clinically) with
hydrocephalus develop hydranencephaly [1].

Etiology. Hydranencephaly derives from a
destructive process which leads to the liquefaction of the
cerebral hemispheres, totally [1] or for the most part [6].
5 hypotheses (theories) as etiology [6] are known:

1. Heart attack, respectively the bilateral occlusion
of the supraclinoid segment of the internal
carotid artery or of the medium cerebral arteries

2. Leukomalacia, respectively an extreme form of
leukomalacia formed from the confluence of
multiple cystic cavities

3. Diffuse hypoxic-ischemic necrosis, respectively
fetal hypoxia due to exposure to carbon
monoxide (or butane gas) resulting in a massive
tissue necrosis with cavities and the resorption
of the tissue subject to necrosis

4. Infection, respectively congenital toxoplasmosis,
infection with cytomegalovirus and infection
with herpes simplex; a necrotic vasculitis is up
for debate [7].

5. Thromboplastic material from a deceased twin
(macerated)

Diagnosis

Positive diagnosis. [tis determined by echographic
examinations (ante- and post-natal), MRI (ante- and
post-natal) and CT [6].

The differential diagnosis brings up mainly 2
pathologies [1, 6].:

1. Severe obstructive hydrocephalus (extreme):
the cortex is identified as a thin blade; it is
accompanied by macrocephaly; the medium
cerebral artery is normal (angiography)

2. Alobar holoprosencephaly: the falx cerebri is absent
and the residual cortical tissue, which merges in the
anterior part at the level of the median line, has a
horseshow form (fer a cheval) [8].

Prognosis

Except the unilateral form (hemihydranencephaly),
the prognosis is poor [9].

Most patients die in the uterus; for those who
survive, death occurs in the first year of life [9].

Treatment

For the children who survive, physiotherapy,
medication for epilepsy and the treatment of
respiratory infections are treatment elements [9].

CASE PRESENTATION

A patient of 7 months old, male, born at 7 months
(weight at birth — 1700 g) with multiple admissions
in our hospital (13 admissions totaling 238 days). The
patient is without custodians.

On the last admission, the intensive care unit
specified the admission diagnosis as follows:
generalized  tonic-clonic  seizures  (convulsive
syndrome in treatment), cerebral atrophy, prior
infection with herpetic virus; dermatitis of the scalp;
conjunctivitis; ponderal dystrophy.

The transfontanellar echography (at the last
admission) highlighted: massive double compartment
hydrocephalus, severe leukomalacia. A CT
examination was advised.

The diagnosis of the CT examination was: post-
infection cerebral atrophy with herpetic virus.

The following were also noted at the CT
examination:

- The absence of cerebral hemispheres with the

persistence of the falx cerebri (Fig. 1)

- The cerebral hemispheres are replaced by 2

saccular structures containing LCR (without
- The persistence of a peripheral cerebral
parenchyma blade) (Fig. 1, Fig. 2, Fig. 3, Fig. 4,
Fig. 5); inside them, the septa of some smaller
saccular structures are identified (containing
LCR) (Fig. 1, Fig. 2 and Fig. 4 and Fig. 5).
- The cerebral elements of the posterior cerebral
fossa are present (persistent) (Fig. 3 and Fig. 4)

- At central level, the walls of the lateral
ventricles and of the 3" ventricle are identified
as some liquid saccular structures (moderately
increased) (Fig. 5)

- Calcifications at the level of the falx cerebri
(Fig. 1, Fig. 2 and Fig. 5), cerebellar tentorium
(Fig. 4), leptomeninges (Fig. 2, Fig. 5), at
the level of septa (Fig. 1, Fig. 4 and Fig. 5)
and at the level of some persistent cerebral
parenchyma islands (front right — Fig. 6, Fig. 7
and Fig. 8 and occipital left — Fig. 4 and Fig. 9).

- Calcifications at the level of the right eyeball
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Fig. 1: Axial section: 2 saccular structures containing LCR, Fig. 2 Frontal section: 2 saccular structures containing LCR,

the persistence of the falx cerebri, the septa of smaller saccular  the septa of the saccular structures, calcifications of the septa.
structures ( containing LCR), calcifications of the falx cerebri
and the septa.
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Fig. 3 Saggital section: the cerebral elements of the posterior
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Fig. 4: Frontal section: the hemispheres of the cerebellum are
cerebral fossa are present (persistent), calcifications of the present, calcifications of the tentorium, leptomeninges and of
cerebral tentorium, leptomeninges and the occipital island of the occipital island of cerebral parenchyma.

cerebral parenchyma.
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Fig. 5 Frontal section: the walls of the lateral ventriclesand of ~ Fig. 6 Frontal section: calcifications of the falx cerebri, calcifi-
the III ventricle, calcifications of the septa and the walls of the cations of the frontal island of the cerebral parenchyma.
ventricles.
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frontal islan

of cerebral parenchyma, calcifications of the falx cerebri
and the septa.

Fig. 7 Saggital section: calcifications (.)f‘the

Fig 9 Axial section: calcifications of the occipital island
of cerebral parenchyma, cerebral of the leptomeninges
and the septa.

Conclusion: hydranencephaly with calcifications
(leptomeninges, falx cerebri and cerebellar tentorium,
septa, islands of persistent cerebral parenchyma
located at the front right and occipital left)

DISCUSSIONS

In the USA, hydranencephaly is recorded as a
rare congenital malformation of the central nervous
system [10].Cecchetto et al. reported information of
37 different publications and collected 76 patients of
the literature (article published in 2013) [11].

Hydranencephaly may affect only one cerebral
hemisphere (hemihydranencephaly — HHE) which
even rarer than the bilateral form; in some cases, the
prognosis is better for the unilateral form [9].

Fig 8 Axial section: calcifications of the frontal island
of the cerebral parenchyma, calcifications of the falx cerebri
and the septa.

Usually, in hydranencephaly, the midbrain, the
basal ganglions, the choroid plexus, the cerebellum
and the cerebral trunk are kept in the head [4].

Our case which shows the cerebral trunk and the
cerebellum, together with a portion of the midbrain,
is a rare case of hydranencephaly.

In hydranencephaly, survival is given by the
integrity of the cerebral trunk which controls vital
aspects like temperature, blood pressure, cardio-
respiratory function [9].

The presence of micro-calcifications may portray
an infectious fetopathy. The following are included
according to their frequency: infections with
cytomegalovirus, toxoplasmosis, rubella, chicken pox,
the virus of lymphocytic choriomeningitis [6,12]. Our
case has many obvious calcifications (identified via CT).

Regarding cerebral calcifications in children,
together with the infectious causes, we also take into
account the genetic and anoxic causes [13].

Often, in hydranencephaly, islands of residual
cerebral tissue are seen in the occipital part — at the
occipital poles, in the temporal part and at the frontal
lobes — orbitofrontal regions [6,12]. In our case, these
are present in the front right (Fig. 6, Fig. 7 and Fig. 8)
and occipital left (Fig. 4 and Fig. 9).

Extreme hydrocephalus is difficult to differentiate
from hydranencephaly. Even a minimum frontal
cerebral cortex which is present reveals an extreme
hydranencephaly [1, 9].

In hydranencephaly, the head circumference is
normal or slightly decreased: in hydrocephalus is
enlarged [8].
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In our case, the cranial perimeter is normal (46 cm
at 7 months) and the frontal cerebral cortex is absent.

Some authors consider that porencephaly and
hydranencephaly are different degrees of the same
pathology in which porencephaly is a more localized
defect [9].

The differential diagnosis of hydranencephaly with
porencephalic cysts is somewhat difficult. Keeping a
frontal cortex and a parieto-occipital cortex is seen
frequently in porencephalic cysts [9].

Holoprosencephalyisa congenital anomaly resulting
from the absence or the incomplete diverticulum of the
anterior brain [9]. The alobar form is more severe; a
unique dilated ventricular cavity is observed [14].

Compared to hydranencephaly, the alobar form
of holoprosencephaly has a partial fusion of the
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Degenerarea neurologici progresiva

Progressive neurological degeneration

Bolboase Raluca Nicoleta' , Mirginean Otilia'?, Corches Axinia >, Mang Niculina

REZUMAT

Introducere: Lucrarea de fati isi propune si sublinieze importanta diagnosticirii precoce a maladiilor ereditare intalnite foarte rar la copii precum si sta-
bilirea unui diagnostic precis care va permite selectarea unui tratament corect si astfel ameliorarea stirii copilului.

Cuvinte cheie: maladie ereditard , tratament, copil.

SUMMARY

Introduction: The present paper aims to emphasize the importance of early diagnosis of hereditary diseases rarely occurring in children, as well as the
establishment of a precise diagnosis that will allow the selection of a correct treatment and the improvement of the child’s condition.

Key words: hereditary disease, treatment, child.

INTRODUCERE

La copil maladiile ereditare metabolice desi rar
intdlnite sunt cele mai complexe probleme cu care
se confruntd medicii neurologi, endocrinologi si pe-
diatrii [1].

Debutul acestor maladii este intilnit la diferite
varste, iar in cele mai multe cazuri sunt necesare teste
sofisticate pentru stabilirea unor diagnostice precise si
precoce [1,2].

Leucodistrofiile sunt un grup de tulburiri geneti-
ce care conduc la distrugerea progresivi a creierului,
insuficientd corticosuprarenald si eventual deces, iar
tabloul clinic este dependent de varsta de debut [2,3].

SCOPUL

Scopul acestei lucriri este evaluarea prognosticu-
lui, evolutiei si complicatiilor unui copil cu degenerare
neurologicd progresivi.

MATERIAL SIMETODA

C.C. in varstd de 7 ani si 10 luni, sex masculin,
provenit din mediul urban, afirmativ niscut la 40
saptimani prin nastere naturald, avind o greutate la
nastere de 3300g.

Din istoric retinem ci primele simptome au api-
rut in septembrie 2012, la varsta de 7 ani cind baiatul

a inceput si urce treptele mai incet si si nu se mai
plimbe cu bicicleta, iar in februarie 2013 a inceput sd
vorbeascd neclar.

Progresiv din martie 2013 a inceput si aibe pro-
bleme auditive ajungind la hipoacuzie bilaterald, pro-
bleme oftalmologice si de orientare. La examinarea
neurologicd toate comenzile le executd cu intarziere.

ACTH 122,6 pg/ml (valori normale 7,2- 63,3
pg/ml)
VLCFA (very long chain fatty acid) — aceste valori
se afld mult peste valorile normale.

In data de 19.07.2013 s-a efectuat RMN cerebral
unde se evidentiazi o crestere de semnal T2 profundi
a substantei albe parieto- temporo-occipitald bilatera-
14 cu o bandi periferici T2 mai putin hiperintensivi
limitatd la difuzie si puternic captantd de substantid
de contrast. Crestere de semnal T2 bine vizibild de-a
lungul benzilor piramidale descrescitoare cu foarte
putind substantd de contrast.

Spectroscopia in concordanti cu imaginile RMN-
ului aratd demielinizarea acutd parieto- occipitald cu
leziuni profunde a unititilor neuroaxonale. Si fron-
tal, mai mult stinga decit dreapta sunt leziuni ale
tesutului neuroaxonal vital. De aici inceputul proce-
sului de demielinizare.
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Coroborand datele clinice, biologice si imagistice
s-a suspicionat prezenta unei afectiuni neurologice cu
degradare progresivi.

Suspiciunea unei adrenoleucodistrofii x-linkate a
fost confirmatd de analiza geneticd a genei ABCD1,
prezenta unei deletii in gena ABCD1 care cuprinde
exonul 2. Aceastd deletie a fost confirmati si la mami
care este o purtitoare in forma heterozigoti.

REZULTATE

Adrenoleucodistrofia nu are un tratament cunos-
cut incd. De multe ori se folosesc diete care contin
gliceril trioleat si glicerol trierucat alituri de alimente
slabe in acizi grasi cu lanturi mici [4].

Tratamentul complicatiilor neurologice si a celor
endocrinologice daci prezintd disfunctie adrenocor-

ticali [4,5].

DISCUTII. CONCLUZII

Un transplant de celule stem hematopoieti-
ce e singura metodd de a stopa progresia bolii la o
fazi asimptomatici. Transplantul prezinti risc de

INTRODUCTION

In children, hereditary metabolic diseases,
although rarely encountered, are the most complex
problems faced by neurologists, endocrinologists and
pediatricians [1].

The onset of these diseases is at different ages,
and in most cases, sophisticated tests are required to
establish precise and early diagnoses [1,2].

Leucodistrophy are a group of genetic disorders
that lead to progressive destruction of the brain,
adrenal insufficiency and eventual death, and the
clinical picture is dependent on the age of onset [2,3].

THE GOAL

The purpose of this paper is to evaluate the
prognosis, evolution and complications of a child
with progressive neurological degeneration.

MATERIAL AND METHOD

C.C, aged 7 years and 10 months, male, urban,
affirmative born 40 weeks of natural birth, having a
birth weight of 3300g.

Historically, we remember that the first symptoms
occurred in September 2012 at the age of seven when

mortalitate si nu se recomandi la pacientii cu simp-
tome severe [3,4].

In cazul nostru transplantul de celule stem nu s-a
putut realiza deoarece degenerarea neurologicd este
severd, iar riscul de mortalitate este foarte mare.

Sfatul genetic este recomandat pentru viitorii
pirinti cu o istorie familiald de adrenoleucodistro-
fie. Statutul de purtitoare la femei poate fi diagnos-
ticat in 85% din cazuri prin determinarea nivelului
de VLCFA sau prin studiile efectuate pe probele de
ADN.

Birbatii afectati transmit mutatia genetic la toate
fiicele lor dar la nici unul dintre fii [1,2].

Diagnosticul genetic preinseminare poate fi folosit
in cazul familiilor in care a fost identificati mutatia
geneticd la un membru de familie afectat sau in cazul
celor care decid inseminarea doar a embrionilor de sex
feminin pentru a evita posibilitatea nasterii unui baiat

afectat [1,3,5].

ABREVIERI
VLCFA- acizi grasi cu lant lung

the boy began to climb slower and did not ride a
bicycle and in February 2013 began to talk unclearly.

Progressive since March 2013 began to have
hearing problems reaching bilateral hearing loss,
ophthalmologic and orientation issues. At the

neurological examination run all commands ~ with
delay.
ACTH 122.6 pg / ml (normal values 7.2 - 63.3

pg / ml)
VLCFA (very long chain fatty acid) - these values

are well above normal.

Cerebral MRI was performed on 19.07.2013 where
a deep T2 signaling of bilateral parieto-temporo-
occipital white substance with a T2 peripheral band
less hyperintensive limited to diffusion and a strong
contrast substance capture is shown. Increase in signal
T2 well visible along downward pyramidal stripes
with very little contrast substance.

Spectroscopy in accordance with MRI images
shows acute parieto occipital demyelination with
profound lesions of neuroaxonal units. And front,
more left than right, are lesions of vital neuroaxial
tissue. Here’s the beginning of the demyelination
process.

82
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Corroborating clinical, biological and imaging
data, there was suspicion of the presence of a
neurological disease with progressive degradation.

The suspicion of a x-linked adrenoleukodistroph
was confirmed by the genetic analysis of the ABCD1
gene, the presence of a deletion in the ABCD1 gene
comprising exon 2. This deletion was also confirmed
in the mother which is a heterozygous carrier.

RESULTS

Adrenoleucodistrophy has no known treatment
yet. Diets containing glyceryl trioleate and triglyceride
glycerol are often used along with low-fat foods in
small chain fatty acids [4].

Treatment of neurological — complications
and endocrinological complications if they have
adrenocortical dysfunction [4,5].

DISCUSSIONS. CONCLUSIONS
A haematopoietic stem cell transplantation is
the only method of stopping disease progression to
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an asymptomatic phase. Transplantation presents a
mortality risk and is not recommended in patients
with severe symptoms [3,4].

In our case, stem cell transplantation could not be
achieved because neurological degeneration is severe
and the risk of mortality is very high.

Genetic counselingisrecommended for prospective
parents with a family history of adrenoleukodistrophy.
Female carriers can be diagnosed in 85% of cases
by determining the VLCFA level or by performing
DNA studies.

Affected men transmit the genetic mutation to all
of their daughters but to none of their sons [1,2].

Preinseminational genetic diagnosis can be used in
families where the genetic mutation has been identified
in an affected family member or in those who decide to
inseminate only female embryos to avoid the possibility

of an affected boy being born [1,3,5].
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INTRODUCERE

In secolul trecut, stiintele biologice, psihologice si
sociale au adus progrese semnificative in psihiatrie,
crednd o largd specialitate medicald strins legatd de
medicina somatici, psihologie si societate. Multi psi-
hiatri la inceputul carierei au inteles ci este mai usor
sd facd fata acestor provociri intr-un mod colaborativ
si, prin urmare in ultimele decenii, a crescut numarul
asociatiilor locale si nationale ale rezidentilor in psi-
hiatrie si psihiatrilor la inceputul carierei din Europa.

In 2007, Asociatia Europeani a Psihiatrilor (EPA)
a integrat in programul siu "Comitetul Tinerilor
Psihiatri", o retea informald de tineri psihiatri, ma-
joritatea fosti reprezentanti ai Federatiei Europene a
Rezidentilor Psihiatri (EFPT). Din 2010 acest Co-
mitet a fost cunoscut sub numele de Comitetul Psihi-
atrilor la inceput de Cariera (ECPC).

EPA a ficut eforturi remarcabile pentru a incuraja
educatia si participarea la congrese stiintifice a tineri-
lor psihiatri la inceputul carierei, promovénd cresterea
lor profesionald si integrarea in comunitatea profe-
sionald internationald. De asemenea, psihiatrii de la
inceputul carierei contribuie la EPA cu motivatia,
entuziasmul si ideile lor creative, dovedind aceastd
initiativi ca o cooperare eficientd de ambele parti.

DE CE COMITETUL PSIHIATRILOR

LA INCEPUTUL CARIEREI?

Vi recomandim si vi aliturati retelei de psihiatri
europeni la inceputul carierei dacd sunteti rezident
in psihiatrie sau daca experienta voastrd de lucru nu
depiseste 5 ani de la terminarea rezidentiatului sau
aveti virsta sub 40 de ani. Aderarea in retea va promo-
va cooperarea fructuoasi cu alti tineri psihiatri care
impirtisesc interese educationale si de cercetare simi-
lare. EPA promoveazi psihiatrii la inceputul carierei
in dezvoltarea de retele internationale de psihiatri,
oportunititi de indrumare si academice. In plus, EPA
oferd tinerilor psihiatri posibilitatea de a-si exprima
opiniile in ceea ce priveste standardele de instruire, de
cercetare si de practica, si ii abiliteaza pentru dezvol-
tarea profesionald si progresul carierei.

ACTIVITATI

Activititile Comitetului Tinerilor Psihiatri
(ECPC) includ patru grupuri de lucru — cerceta-
re, publicatii, dezvoltare profesionald si intruniri si
asociatii.

"Grupul de lucru Cercetare” are ca obiective
promovarea proiectelor stiintifice internationale in
tirile europene si facilitarea dobandirii de abilititi
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USEFUL INFORMATION

specifice domeniului de cercetare stiintific pentru ti-
nerii psihiatri. Grupul de lucru a publicat numeroase
articole in jurnale de specialitate. In plus, acest grup
oferd asistentd in gisirea resurselor necesare pentru
desfisurarea activititilor de cercetare.

"Grupul de lucru Publicatii” se concentreazi
asupra variatelor materiale educationale postate pe
site-ul oficial al Asociatiei Europene de Psihiatrie
(EPA). Unul dintre rezultatele insemnate ale gru-
pului il reprezintd publicarea a doud cirti scrise de
tineri psihiatri.

”Grupul de lucru Dezvoltare Profesionald” coope-
reazd cu diferite organizatii pentru a desfisura cursuri,
workshop-uri, seminarii si alte activititi educationale,
precum “Programul de Acumulare de Experienti”
(Gaining Experience Programme). In plus, acest grup
de lucru efectueazi diverse sondaje pentru a evalua
nevoile tinerilor psihiatri.

Ultimul, dar in mod cert nu cel din urmi, ’Gru-
pul de lucru Intruniri si Asociatii” colaboreazd ac-
tiv cu alte organizatii, precum Sectiunea Tinerilor
Psihiatri din Cadrul Asociatiei Mondiale de Psi-
hiatrie (WPA), Federatia Europeani a Medicilor
Rezidenti Psihiatri (EFPT) si Reteaua Tinerilor
Psihiatri (YPN), contribuind la mentinerea legitu-
rii cu alti tineri psihiatri si invitindu-i sa participe
la Congresul Asociatiei Europene de Psihiatrie si
la alte evenimente si intruniri profesionale colabo-
rative. Totodatd, reprezinti ECPC in cadrul anu-
mitor intruniri, precum cea a Uniunii Europene a
Specialistilor Medicali (UEMS) si s-a ocupat de
promovarea activititilor ECPC in buletinele infor-
mative ale organizatiilor partenere.

INTRODUCTION

In the past century, biological, psychological and
social sciences have brought significant progresses
to psychiatry, building it is a broad medical specialty,
closely linked to somatic medicine, psychology and
society. Many psychiatrists early in their career have
understood that it is easier to face these challenges
in a collaborative way, and therefore there has been
in the last decades a growth of local and national
associations of psychiatric trainees and early career
psychiatrists across Europe.

In 2007, the European Psychiatric Association
(EPA) has integrated in its program the “Young

OPORTUNITATI

Obiectivele ECPC mai includ organizarea unor
serii de prezentiri de inalti valoare stiintifici, dedica-
te tinerilor psihiatri la congresele anuale ale Asociatiei
Europene de Psihiatrie, in cadrul cirora tinerii psi-
hiatri au oportunitatea de a schimba intre ei idei si
experiente si de a ii inspira pe altii. Suntem méndri si
vedem cd multi psihiatri seniori de renume mondial
iau parte cu mare plicere la aceste activititi. Din 2017
a fost pus la punct un program de burse de participare
la congresul EPA pentru tinerii psihiatri din Europa,
aceste burse acoperind taxa de inregistrare, precum si
costurile drumului si ale cazirii.

Comitetul Tinerilor Psihiatri are onoarea de a
promova "Programul de Acumulare de Experinti”, un
scurt stagiu de doud pana la opt siptimaéni in variate
institutii psihiatrice din Europa, adresat persoanelor
care au finalizat deja rezidentiatul in psihiatrie, prin
care se acordd burse participantilor.

Daci vi incadrati in definitia EPA de tinir psihiatru,
ECPC vi invit cilduros si vi aliturati retelei noastre prin
inscrierea la lista noastrd de informare prin e-mail. Fiind
inscrisi, veti primi informatii cu privire la activititile noas-
tre, precum si despre alte proiecte si programe adresate
tinerilor psihiatri. Ne-ar onora decizia voastrd de a tine
legitura cu noi. Daci sunteti interesati, vi rugim s ne
contactati prin e-mail la adresa ecpc@europsy.net

Comitetul Tinerilor Psihiatri a fost intotdeauna
deschis citre tinerii psihiatri care doresc s contribuie
la dezvoltarea de activititi adresate psihiatrilor aflati
la inceputul carierei. Pentru mai multe informatii,
puteti accesa site-ul www.europsy.net/what-we-do/
early-career-psychiatrists/.

Psychiatrists Committee”, an informal network of
young psychiatrists, most of them past representatives
of the European Federation of Psychiatric Trainees
(EFPT). This Committee since 2010 has been known
as the Early Career Psychiatrists Committee (ECPC).
EPA has been making remarkable efforts towards
supporting early career psychiatrists’ education and
participation in scientific congresses, promoting
their professional growth and integration into the
international professional community. Likewise, early
career psychiatrists contribute to EPA with their
motivation, enthusiasm and creative ideas, proving
this initiative as an effective win-win cooperation.
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USEFUL INFORMATION

Psychiatrists opportunities in European Early Career » Kobylinska L.

WHY THE EARLY CAREER PSYCHIA-

TRISTS COMMITTEE?

You may consider joining the network of
European Early Career Psychiatrists if you are a
trainee in psychiatry, or if your work experience does
not exceed 5 years from completion of professional
training or your age is under 40. Your membership
in the network will promote fruitful cooperation with
other young psychiatrists sharing similar education
and research interests. EPA promotes early career
psychiatrists in developing networks, mentoring, and
academic opportunities. Furthermore EPA provides
young psychiatrists with an opportunity to voice their
opinions in regard to training, research and practice
standards as well as empowering them in their
professional development and career progress.

ACTIVITIES

The ECPC activities include four task forces —
research, publications, professional development, and
meetings and associations.

The “Research Task Force” aims to promote
international scientific projects in European countries
and to facilitate young psychiatrists to develop
research skills. The task force has published numerous
papers in peer reviewed journals. In addition, it
provides assistance to find necessary resources to
launch research activities.

The “Publications Task Force” focuses on various
online educational materials posted on the EPA
official website. One major outcome has been the
publication of two books written by early career
psychiatrists.

The “Professional Development Task Force”
cooperates with different organizations to hold
courses, workshops, seminars and other educational
activities, such as the Gaining Experience Programme.
In addition, the Task Force conducts relevant surveys
to assess young psychiatrists’ needs.

Last, but certainly not the least, the “Task Force
on Meetings and Associations” collaborates actively
with other organizations such as the Early Career

Psychiatrists Section of the World Psychiatric
Association (WPA), the European Federation
of Psychiatric Trainees (EFPT) and the Young
Psychiatrists’ Network (YPN), contributing to liaise
with other early career psychiatrists, inviting them
to participate in the EPA Congress and in other
collaborative professional meetings and events. It
also represents the ECPC in meetings, such as the
European Union of Medical Specialists (UEMS), and
has been promoting ECPC activities in our partners’
newsletters.

OPPORTUNITIES

The ECPC objectives also include organizing
a high-quality scientific track for early career
psychiatrists within the annual EPA Congress, where
young colleagues have the opportunity to share ideas,
experiences and to inspire others. We are proud to see
that many world-known senior psychiatrists enjoy
greatly participating in these activities. Also, since
2007 a scholarship programme has been initiated for
European early careers psychiatrists, supporting their
registration, travel and accommodation expenses.

ECPC is proud to promote the “Gaining
Experience Programme”, a short observership
placement of between 2 to 8 weeks in various
psychiatric institutions across Europe, offered to those
that have finished their psychiatry training already,
supporting with scholarships for those selected.

If you are an Early Career Psychiatrist,
ECPC warmly invites you to join our network by
subscribing to the Early Career Psychiatrists mailing
list. By doing so, you will receive information about
our activities as well as other exciting projects
and programmes aimed at early career psychiatrists.
We would be very honored if you keep in touch
with us. If you are interested, please contact: ecpc@
europsy.net

The ECPC is always open to being contacted
by Early Career Psychiatrists who are willing to
contribute to develop activities intended for young
psychiatrists. Further information is available at www.
europsy.net/what-we-do/early-career-psychiatrists/.
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Al XiIX-lea Congres SNPCAR si a 41-a Conferintd Nationald de Neurologie-Psihiatrie si
Profesiuni Asociate Copii si Adolescenti cu participare internationald

Pani la/ Intre/ Dup¥/
Participare . - . Bet
. P / Profesie / Speciality Until 13 V_"eino After
Registration Fees 31.05.2018 31 2501% %7 | 61.08.2018
MEDICI PRIMARI / SPECIALISTI/ 300 RON 400 RON 500 RON
S MEMBRI PRIMARY /SPECIALISTS DOCTORS
n un MEMBERS MEDICI REZIDENTI, PROFESIUNI 200 RON 250 RON 300 RON
'&J '&J ASOCIATE/RESIDENT DOCTORS,
% kZD ASSOCIATED PROFESSIONS
8 8 MEDICI PRIMARI/SPECIALISTI / 400 RON 450 RON 550 RON
NEMEMBRI / PRIMARY/SPECIALISTS DOCTORS
NONMEMBERS MEDICI REZIDENTI, PROFESIUNI 250 RON 300 RON 350 RON
ASOCIATE / RESIDENT DOCTORS,
" ASSOCIATED PROFESSIONS
(7]
; 24 MEDICI PRIMARI / SPECIALISTI / 75 RON 100 RON 125 RON
w o
x5 MEMBRY/ PRIMARY /SPECIALISTS DOCTORS
O O MEMBERS MEDICI REZIDENTI, PROFESIUNI 25 RON 40 RON 50 RON
(ZD a ASOCIATE /| RESIDENT DOCTORS,
U w ASSOCIATED PROFESSIONS
w o
g g MEDICI PRIMARI/SPECIALISTI / 100 RON 150 RON 200 RON
0w o PRIMARY /SPECIALISTS DOCTORS
Y NEMEMBRI/
S 8 NONMEMBERS MEDICI REZIDENTI, PROFESIUNI 50 RON 60 RON 80 RON
U ASOCIATE / RESIDENT DOCTORS,
o ASSOCIATED PROFESSIONS
Persoana inso‘gitoare | Accompanying Person 200 RON 250 RON 300 RON

Taxa de participare se face in subcontul SNPCAR de Congres si Precongres:
RO12 BACX 0000 0030 0862 0001 deschis la Unicredit Bank Timisoara,
CUI: 11922278, Cluj-Napoca, Str. Victor Babes, Nr. 43, Jud. Cluj.

Nu se admit plati in cont prin mandat postal.

Pentru cei care doresc sa plateasca taxele de participare prin agentii / firme si
solicita factura, platile se fac in contul Romania Travel Plus:

RO 10124944 / RO 58 INGB 0001 0001 3596 8954 .

The participation fee shall be paid in the RSCANP Congress and Pre-Congress
subaccount: RO12 BACX 0000 0030 0862 0001, opened at Unicredit Bank
Timisoara, CUI: 11922278, Cluj-Napoca, 43 Victor Babes, Cluj County.
Payments by post al order are not accepted.

Anyone who wants to pay their participation fee through agencies / companies
and need an invoice shall make the payment in the Romania Travel Plus account:
RO 10124944/ RO58 INGB 0001 0001 3596 8954.

The 19" RSCANP Congress and the 4a1°t National Conference
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INSTRUCTIUNI PENTRU AUTORI

INSTRUCTIUNI PENTRU AUTORI

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
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