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Arachnoid cerebral cysts can create great anxiety to families of the affected child. In children prospective
studies of arachnoid cerebral cyst series are focused on the surgical treatment and no medication associated
tot this pathology was analysed until yet. We want to show how medication for neurological disorders found
in children which have had also arachnoid cysts was used, and that not only surgery is the first line treatment
in all types of arachnoid cysts.There are not extensive studies yet for the different contexts which are
involving arachnoid cerebral cystsin children. This study was made for the first time in the cabinet of
neurology from the Children Clinic Emergency Hospital Sfantul Ioan Galati in a 111 case series under clinicimagistic surveillance and EEG between 2014-2017. A male predominance is seen as also a prevalence at
the ages of 6-10 years of age and 2-5 years of age. Treatment were of different types due to the neurologic
disorder which the children have had ( antiepileptic, neurotrophic, antiiinflammatory, nonsteroid and steroid
and migraine treatment) after the international guidelines in use.The formulation of a diagnosis of epilepsy
must be done with great responsibility because of many parioxistic nonepileptic events, where can exist
associated arachnoid cysts, but we can have particulary family structures , because of the parents working
places , so the waiting of the next paroxistic events and observing of the child is a wise attitude.But
arachnoid cerebral cysts can be considered cerebral structural marker in some of the analysed cases.
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Disability is a notion which includes concepts about
conditions, limitations and restrictions , referring to the
negative aspects of the interactions between the person
(with a health condition) and the contextual factors of the
person (environmental or personal) [1]. Epilepsy after ILAE
has the following operational definition: epilepsy is a
disease of the brain which is defined with each of the
following conditions: 1.Minim 2 unprovoked seizures ( or
reflex) which appear at a difference of over 24 h.2.One un
provoked seizure ( or reflex) and a probability of new
seizures similar to the general risk of recurrence ( minim
60%) after two un provoked seizures, and which appear in
the following next 10 years after the first seizure.
3.Diagnosis of an epileptic syndrome [2]. Neurologic
disorders are progressive or nonprogressive. The concept
of cerebral palsy was introduced in 1953 and belong to the
non-progressive disorders. Cerebral palsy is defined as a
group of permanent disorders of the development of

movement and posture, and determine the limitation of
the activity, which are due to nonprogressive disorders
which appeared in the fetal or child’s brain.The majority of
patients with cerebral palsy have imaging changes in 77%
at tomography and 89% at MRI [3]. Language disorders
often bring the child to child neurologist and they are
associated to the neurologic and/or psychiatric disorders
of the children. Language disorders in childhood are the
most common disabilities from childhood affecting 1/12
children or 5-8% of the preschool children.They include the
articulation of sounds, verbal fluency and voice
disturbances as also language disorders which affects the
utilization of the oral system ( or written) covering grammar
and phonology, semantic and the function of the language
( the pragmatism of the language)[4]. Figure 1 shows the
algorithm of evaluation fo the child with languagei
disorders.
Intracerebral arachnoid cysts represent 1-2% from all
intracerebral lesions in pediatric patients, most of them

Fig. 1 Diagnosis of language disorders
in children
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are congenital but they can appear also de novo. [5]In the
general population the prevalence is 0,5% [6]In the fetal
period the cerebral cysts can pe diagnosed at 28 weeks (
some of them even at 19 weeks) [7]. Suprasellar arachnoid
cysts represent 9-21% of cerebral arachnoid cyst in children.
[8]Congential arachnoid cysts have epilepsy associated in
18% of the cases [9]. The medium age at which the
surgical cases were operated was 8,7 years in a study [10].
The incidence of cerebral palsy in children is 2-3/1000
births in Europe in 2000 [11]. On electron microscope there
are cysts with normal arachnoid membrane, but others
have a dense fibrous tissue covered with a simple epithelial
layer while others are aberrant arachnoid cysts have a
luminal non-arachnoid epithelium with abundant microvilli
and/or cilia as also nervous tissue in the wall of the cyst
[12]. SPECT images has shown a hypoperfusion in the left
temporal lobe. Dysfunction of the left temporal lobe
determine langauage delay and learning difficulties [13].
Language disorders in children with arachnoid cysts are
sometimes generated by left temporal lobe anomalies
[14]. The term apoptosis was replaced by the term active
cell death while the term necrosis was replaced by the
term of passive cell death. Recently researchers formulated
the concept of neurovascular unit formed by endothelial
cells, pericyte, neurons, glial cells and proteins of the cell
matrix which are working all together through biochemical
signaling. Excitotoxicity, apoptosis are the core mechanism
in neurologic diseases and their modulation is efficient in
the neuroprotection in different diseases [15].
Neuromodulation is given by genetic variations and
anomalies in function of some genes, which are
responsible for the activities, the protection and the
homeostasis of the neurovascular unit of the central
nervous system [16]. Arachnoid cysts are more frequent
in patients with focal epilepsy than in general population
but many authors cannot specify if there is a association
of epilepsy and arachnoid cysts or it exists a condition that
include both [17]. With caution we can keep arachnoid
cerebral cysts in mind as an alternative cause of seizures
[18]In drug resistant epilepsy and arachnoid cerebral
compressive cyst and the epileptic foci is in the cystic
region, than microsurgical treatment of the cyst can stop
definitive the seizures [19]. Three stigmata (unique palmar
fold, epicanthic fold, wiped philtrum, ear defects, ogivala
vault etc) can lead to a genetic exam. Thus if we have two
stigmata we can the arachnoid cyst as the third, taking it
as a stigmata.The COL4A1 was discovered in a mother
with arachnoid cyst which have children with genetic
porencephaly associated with renal atrophy, hemiparesis
and epilepsy in two brothers [20].When cerebral arachnoid
cysts are found in twins and are symmetric they need
genetic testing [21.]We can have association between
Joubert syndrome and cerebral arachnoid cyst [22].There
was found an association between Klippel Feil and
arachnoid cyst and a single case described in the literature
in an adult [23]. In Proteus syndrome can exist
syringomyelia and arachnoid cyst an unique association.
[24]6-th nerve palsy can be due to an arachnoid cyst [25].
In one child abducens neuropathy was rep[orted to an
arachnoid intracerebral cyst [26].Over 30% of the
adolescents and adult patients continue to have epileptic
seizures despite of the antiepileptic treatment as one drug
or in combination [27]. In many types of epilepsies are
implicated the inflammatory mechanisms and recent
researches try to identify the best treatments which can
treat chronic seizures and interfere with the epileptogenic
mechanisms[28]. In neurologic pathologies associated to
arachnoid cyst are physical therapies and other like
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logopedia, ludotherapy, group therapy, ABA therapy, therapy
with music and all therapies which bring the child to it’s
higher functioning after diagnosis.Bobath and Vojta
therapies can be used in the same patient [29]. Arachnoid
cyst diagnosis pannnics often the family of the child.
Prognosis depends after the localization and dimensions
of the arachnoid cyst, if there exist neurologic pathology or
not, if the cyst is paucisymptomatic or not at the moment
of diagnosis, if there are genetic syndromes associated
and not at least if the family respects the investigation and
monitoring plan.In order to grow compliance the worktime of the parents will be respected and there is a flexibility
of the consultations adapted to the learning program of
the child. If the child makes sport and has arachnoid cyst,
it is not contraindicated to continue sport but after a very
careful individual evaluation of the case [30].
Experimental part
Material and methods
Because of imaging techniques and the basic life support
get each day higher and higher in quality the target of the
child neurologist is to get for his patients the highest
functioning level possible for each patients given condition,
to preserve the functions of the child in the pathologies
which the patient must confront with and on the
morphologic cerebral restant basis after the injury to
develop the most highest possible competences for the
patients and its limitations as also for the anticipated
complications of the diseases. On the other hand the
children must encompass stigma and for this they need
social skills which they gain apart from medical treatments
through ludo, kineto and psychotherapy. There are not
extensive studies yet for the different contexts which are
involving arachnoid cysts, and we want to show how
arachnoid cyst can be managed in the complex clinical
appearance of a child =, where no surgery is needed but a
multidisciplinary approach can help the child and family
encompass all the difficutlies given by the condition.
This study was made for the first time in the cabinet of
neurology from the Children Clinic Emergency Hospital
Sfantul Ioan Galati in a 11 case series under clinic-imagistic
surveillance and EEG between 2014-2017 .Inclusion
criteria in the clinic prsopectiv study were the positive
imagistic criteria for arachnoid cysts despite of their
localization, form, or the age of diagnosis. The dimesnions
of the cyst were measured and when the cyst were greater
than 10 mm or the cyst was noted even when the
dimesnions were lower than 10 mm in all diameters.
Exclusion criteria were other cystic images ( for examples
hypohysis cystic lesions or other cystic lesions) that were
not arachnoid cysts. We analysed the given medication
despite it was antiepileptic, antiinflammatory, or for
migraine or neurotrophic or for neuroprotection or other
pathologies.
Results and discussions
In the study were included 11 children. A male
predominance is seen. Figure 2 schows gender repartition
in our case series.
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Fig. 2. Gender repartition
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and figure 5 the chart of ages at diagnostic which differs a
little from that of the ages of children in surveillance.
The dimesnions of the cyst We measured in cubic
millimeter and had 8 groups: the most often found cysts
were the little ones and are retrocerebelous cysts: 1-5.000
mm3 =58 children, 5-10.000 mm 3 =21 children,1020.000 mm3 =22 children, 20-30.000 mm3 =2 children,
40-40.000 mm3 =2 children, 40-50.000 mm3 =4 children
50-60.000 mm3 =1 child and iar >60.000 is one child
with 359.000856 mm3 We take in count the hole cystic
mass because there were children with 1,2 or 3 arachnoid
cysts. They can exist as combinations between temporal
with temporal cysts or temporal with retrocerebellous cyst
or bitemporal with retrocerebellous cyst. The great
arachnoid cysts we found in the temporal fossa so like
they are described in the literature. Figure 6 shows the
cystic volumetry distributions.

Fig. 3 Medium of provenience

Fig. 4 The age grouping of the children and adolescents having
arachnoid cysts in 2014-2017

Fig. 6 Cystic volumetry

Fig. 5 Age groups of children at the diagnostic moment of the cystic
lesions

Medium of provenience:Urban=63 Rural=48 figure 3
shows medium of provenience.
After age groups nowadays with arachnoid cysts the
predominance is at the age 6-10 years (29 children) and 25 years (29 children) but there are also cases >11-15 year
age group(28 children) and respectively 16-22 years (23
children) the lowest frequency is at 0-1 age group( 2
children) table 1 shows the age groups of children and
adolescents in surveillance with arachnoid cysts in the
period 2014-2017 and figure 4 shows the diagram of the
age groups of children and adoelscents in surveillance with
arachnoid cysts in the period 2014-2017.
Age of the diagnosis is a little different on age groups:610 years (33 children) and 2-5 years (30 children) but a
great incidence is found also at 11-15 years (26 children)
also many are discovered at 16-18 years (11) as also in the
little child 0-1 year (11)So table 2 shows ages at diagnosis

98 children have had 1 arachnoid cerebral cyst, 8 have
had 2 cerebral arachnoid cysts, 5 have had 3 cerebral
arachnoid cyst. Localisations were interemisferic, left
frontop[arietal, right anterior temporal, temporal
suprasellar, retrocereballar, of posterior fossa,
pontcerebellar angle, occipital, temporopolar bilateral,
frontobasal rightThe mean values of the cyst and the
standard deviation of each cyst size are shown in the tables
and histograms. Figure 7 is the hystogram of the hole cystic
group of 111 subjects.

Fig. 7. Histogram of the
hole cystic group
volumetry of 111
subjects

The second hystogram (fig. 8) shows the distribution
between the cyst in the group of cysts with 5.000-10.000
mm3 and figure 9 that of the cysts between 10.000-20.000
mm3 .
Table 1
AGE GROUPS OF CHILDREN IN
SURVEILLANCE WITH ARACHNOID CYSTS IN
THE PERIOD 2014-2017
Table 2
AGE AT THE DIAGNOSTIC IN CHILDREN AND
ADOLESCENTS IN SUSRVEILLANCE
BETWEEN 2014-2017
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Fig. 8 Distribution
between the cysts in the
5.000-10.000 mm3 cystic
group

Fig 9 Distribution
between the cysts in the
10.000-20.000 mm3 cystic
group

The figure 10 and figure 11 shows the distribution
between 20.000-30.000 mm 3 cystic group and 30.00040.000 cystic group and figure 12 between 40.000-50.000
mm 3
Predominant symptoms were headache, but migrains,
hemiparesis , triparesis or tetraplegia , voiting and language
disturbances and paroxistic phenomena were described
but we met also head trauma and endocrinologic
disturbances. None of our cases had status epilepticus or
coma at presentation.. None of our cases developed
psychosis, and none had severe psychiatric symptoms for
to need to be in charge in a psychiatric service. Mental

Fig. 10 Distribution
between cysts in the
20.000-30.000 mm3 cystic
group

Fig. 11 Distribution
between cysts in the
30.000-40.000 mm3 cystic
group

Figure 12 Distribution
between cysts in the
40.00-50.000 mm3
cystic group
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retardation was concomitant to (probably) preexisting
cerebral palsy, due to perinatal hypoxic ischemic
encephalopathy .
Treatament was: antiepileptic drugs after the
international guidelines in paractic use for the different types
of seizures. Recurrent febrile seizures were treated with
valproic acid which is required for 2 years, polimi=orfe
tics were treated with Haloperidolum and in migrains
anticonvulsivant drugs were associated in little doses, so
topiramatum was preferred for migrains in children
because of its neuroprotector effect which is associated.
8 children received antiepileptic treatment. First line
treatment was valproic acid and Carbamazepine in one
case. In two cases biotherapy was needed. EEG and
clinical status iprooved at all the 8 children and none of
them have seizures any more, but there were patients
which have mental retardation associated, learning
difficulties, inatention, irritability, which influenced their
quality of life. In 4 children with one convulsive episode we
maintained indication for diazepam when the child has
febrile seizure (intermittent just in the seizure!!!)
Antiiinflammatory nonsteroidian treatment was given
intermittent in 33 cases for headache or in association for
migraine. The treatment is given just in the headache
episodes of a intensity that is evaluated bu child and parents
and the child is educated to avoid headache and trigger
factors like coffe, black tea or sleep deprivation.
Antiinflammatory steroid treatment was needed in 4
children with Prednisone and 1 with hemisuccinate thus
having all Bells paralysis, one of them the second episode
of Bells facial paralysis. All this children became steroid
treatment for the Bells paralysis together with vitamins
and facial massage, and undergone MRI imaging and
arachnoid cyst were found incidentally. Haloperidol
received a child with motor tics together with valrpic acid
for the modulation of mood and vitamins and
psychotherapy and after 4 months the tics ceased without
treatment. Benzodiazepins like clonazepam was used for
the spasms of crying child and for a child with nocturnl
paroxistic events (nonorganic sleep disorders so we
denominated them) After 3 montths treatment in minimal
doses together with vitamins and family support this
symptoms ceased .In one child with migrains we used
Topiramatum and in another child with migrains received
just antiiinflammatory nonsteroid treatment and was
educated to avoid the episodes. Oxybutinine became a
child nocturnal enuresis with an incidental diagnosed
arachnoid cyst. Acetazolamine was given to a child with
recurrent pehomena of intracranial hypertension
considered by os not related to the cyst. After two such
treated episodes in 6 months he didn’t develop any more
such episodes and we put the diagnostis benign intracranial
hypertension. We gave also different extracts of plants if
the anxiety levels didn’t need psychiatric treatment and
the disturbances needed just psuchological conseilling,
changing life style and vitamins. In 13 cases child was just
put under surveillance, the presenting symptoms being
transitory , not perisisting and family was educated how to
observe and educate the child and to come back when
new symptoms appear and to come to periodic controls
even if there not exist symptoms. Neurotrophic agents were
used in combination with physical tehrapies and logopedia
in 28 of children under our surveillance. B bomplex vitamin
helps the neuronal metabolism,then Guarana Rhodiola was
also given, gingko biloba in little and intermittent doses.
Aminoacids were given with caution for the kidney function
of the little children not to be affected .Extract of calf brain
has superoxiddysmutase and helps the metabolic cycle of
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glucose and has also pediatric use. The oral posology is an
advantage and so we avoid the trauma of injection in
children. Piracetam is good for memory and the Gabaergic
functions , and products that higher the metabolism of the
phosphatidilcholine are also of good effect. Neurotrophic
treatment as used secventially not to get a too high
excitability of the cortex or not to lower the effect one to
each of the substances used. A special attention is given
to Calcium and magnesium supply. Lipotimia is very
spectacular in children and the worries of a family whiuch
think to a neurologic or cardiac cause of the lipotimia to a
child are very great and the real diagnosis is hard to put
and need great attention from the patient itself , the family
and the doctor. Chwostek sign is in many cases positive
even if lab blood values of the main iones of the child are
normally, but at the interstitial level this elements can be
disturbed, so a rational suplly in this elements is of real
benefit for the child.
Conclusions
The formulation of a diagnosis of epilepsy must be done
with great responsibility because of many parioxistic events
where can exist associated arachnoid cysts, but we can
have associate particularly family structures , because of
the parents working places, so the waiting of the next
paroxistic events and observing of the child is a wise
attitude. Periodic controls bring their anatomoclinic utility
so we see the cyst size and seriated EEG but we can catch
ear nose problems otherwise underdiagnosed (sphenoidal
sinusitis ethmoiditis) Because of the work on this paper
children diagnosed in other places came to us to ask for an
advice for the future care of their child. Parents forums
must be encouraged even with the risk not always to
beapparently favourable for the relation patient-doctor, but
so we can grow the networking between sopecialists and
parents ahd have better groups of support which can help
famliies to accept and manage the status of their children
despite of the degree of their disturbances. The smile of a
child is always the same with or without ar
The widening of the pericerebral spaces can mean a
more subtle pathology associated to arachnoid cerebral
cysts in children and in future the association with facieal
dwarfism must me held unter surveillance. The cysts
greater than 40 mm oligosymptomatic are under
neurosurgical surveillance but we can send to the
neurosurgeon all the cysts greater than 35 mm in one of
the axes, but over 40 mm they can become surgical cysts.
In the case when the parents are opposing to the operation
we must say them the risk of non-operating, we have had
one patient in this situation and nothing worsened in his
situation, also his results in school was of high performance.
In our case no treatment was needed in the situation of
the child just the cyst was under surveillance and we told
the parents not to give excitants like chocolate, to avoid
sport and head-trauma. In cerebral palsy the arachnid cyst
can be incidental , because cerebral palsy is due to
prematurity, disturbances of intrauterine growth,
intrauterine strokes. When the parents detect the existence
of the arachnoid cysts we must reduce their panic. It can
happen because nowadays premature babies benefit from
maternity of seriated transfontanelar echography, and the
spontaneous appearance of a arachnoid cyst is of low
probability but cannot be excluded. Children which made
sports and have had different pathologies ( faintness,
unique convulsion) has interrupted sports 1-2 months and
afterthat they were allowed to continue moderate
exercises but there were excluded sport of contact but in
particular situations some children went further to
performance sport.
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Because of the observed changes like the modifications
of the vascularization found in children we can make angioMRI studies on selected cases. All children which associate
facial dwarfism, malformations of the intern organs or
dwarfism with familial arachnoid cerebral cysts and/or
epilepsy must be investigated by the geneticist and have a
separate evidence for the prognosis per se of the child but
also for the other family members, if the parents are quite
young and want another child and will be advised to test
themselves and in some cases the testing is beneficial for
the parents for to see the prognosis of the pathology they
can have (for example operated spina bifida associated to
arachnoid cyst in one of the parents).In the associated
neuronal migration disorderlike hemihipertrophy a
examination in 3 Tesla MRI is needed to seek also other
malformations, they can go to the genetician for genetic
advice given to the parents but also to the family. In
metabolic disorders form the basic panel the measurement
of ammoniemiawhen the child has convulsions, and in the
modern therapy the child is evaluated for his hyper
amoniemia when we want to introduce valproic acid. If
we have ahyperammoniemia de novo we can explore the
child for an aminoacidopathy, the following lab tests are
urinary aminoacids, electrophoresis of proteins and
homocysteine, methylmalonic aciduria. Bilateral arachnoid
cysts can be markers for a chronic hyperammoniemia. In
twins we can study the presence of arachnoid cysts in the
other twin. In the pregnant there wasn’t researche with
arachnoid cysts and if the pregnancy is influenced by the
existence of a cerebral arachnoid cyst, and if the pregnant
women knows of the existence of a arachnoid cerebral
cyst, it is carefully to consult a geneticist and to have a
planed pregnancy. This must be explained to the adolescent
girls because pregnancy in teenagers is a public health
problem.
References
1.JEROME BICKENBACH, THERESIA DEGENER, JOHN MELVIN& col.
Data world report on Disability, 2011, Wolth Health Organisation ISBN
978 92 4 068521 5 (PDF)
2.ROBERT S.FISHER, CARLOS ACEVEDO, ALEXIS ARZIMANOGLU,
Epilepsia, 55(4):475–482, 2014,doi: 10.1111/epi.12550
3.RICHARD S.OLNEY, NANCY S. DOERNBERG, MARSHALYN YEARGINALLSOPP,J Registry Manag. 2014 Winter; 41(4): 182–189.
4.PATRICIA A.PRELOCK, TIFFANY HUTCHINS, FRANCES P.GLASCOE,
Medscape J Med. 2008; 10(6): 136.,PMCID: PMC2491683
5.GELABERT-GONZALEZ M, PITA-BUEZAS L, SANTIN-AMO JM, ROMANPENA P., SERRAMITO-GARCIA R2, GARCIA-ALLUT A. , Neurocirugia
(Astur). 2015 Mar-Apr;26(2):100-4. doi: 10.1016/j.neucir.2014.09.007.
Epub 2015 Feb 2.
6.BORONAT S1, CARUSO P2, AULADELL M3, VAN EEGHEN A 3, THIELE
EA4, Brain Dev. 2014 Oct;36(9):801-6. doi: 10.1016/j.braindev.
2013.11.003.
7.DE KEERSMAECKER B, CLAUS F, DE CATTE L.&COL, Eur J Paediatr
Neurol. 2015 Mar;19(2):114-21. doi: 10.1016/j.ejpn.2014.12.008. Epub
2014 Dec 27.
8.ANDRE A, ZERAH M, ROUJEAU T, DI ROCCO F.& COL., Neurosurgery.
2016 Mar;78(3):370-9; discussion 379-80. doi: 10.1227/
NEU.0000000000001049.
9.A .G.VOLDER,CH.MICHEL, C. THAOUVOY,G. WILLEMS, G.
FERRERE,Journal of Neurology, and Psychiatry 1994;57:296-300
10.WANG C., HAN G., YOU C., LIU C., WANG J., XIONG Y., Neurol
India. 2013 Jul-Aug;61(4):400-5. doi: 10.4103/0028-3886.117618.
11.SIMA AJAMI, ALI AKBAR MAGHSOUDLORAD , Iran J Child Neurol.
2016 Spring; 10(2): 1–9.,PMCID: PMC4885149
12.KATRIN RABIEI, MAGNUS TISELL, CARSTEN WIKKELSØ, BENGT R,
Fluids Barriers CNS. 2014; 11: 5.,Published online 2014 Mar 3. doi:
10.1186/2045-8118-11-5,PMCID: PMC4078003

http://www.revistadechimie.ro

REV.CHIM.(Bucharest)♦69♦ No. 1 ♦ 2018

13.HORIGUCHI T, TAKESHITA K., World J Biol Psychiatry. 2000
Jul;1(3):159-63.
14.SZTRIHA L, GURURAJ A., J Child Neurol. 2005 Nov;20(11):926-30.
15.DAFIN F.MURESANU,ANCA BUCOIANU, STEFAN I.FLORIAN, TOBIAS
VON WILD, J Cell Mol Med. 2012 Dec; 16(12): 2861–2871.,Published
online 2012 Dec 13. doi: 10.1111/j.1582-4934.2012.01605.x,PMCID:
PMC4393716
16.ABOLGHASEM TOHIDPUR, ANDREY V. MORGUN, ELIZAVETA B.
BOITSOVA, Front Cell Infect Microbiol. 2017; 7: 276., doi: 10.3389/
fcimb.2017.00276
17.NICOLIC I., RISTIC A, VOJDOVIC N, BASEAREVIC V, SOKIC D&
col.,Clin Neurol Neurosurg. 2017 Aug;159:39-41. doi: 10.1016/
j.clineuro.2017.05.014. Epub 2017 May 12.
18.TRISHA MACKLE, DARYL WILE , CMAJ. 2017 Feb 21; 189(7): E280.,doi:
10.1503/cmaj.160423, PMCID: PMC5318215
19.SAJKO T., HEÆIMOVIÆ H., BORIÆ M., SESAR N., ROTIM K., Acta
Clin Croat. 2011 Dec;50(4):589-93.
20.DEÐERLIYURT A., CEYLANAR G, KOÇAK H, BILGINER GÜRBÜZ B,
CIHAN BS., RIZZU P, Genet Couns. 2012;23(2):185-93.
21.HELLAND CA., WESTER K., Neurology. 2007 Jul 3;69(1):110-1.
22.BALDAWA S., Childs Nerv Syst. 2016 Jul;32(7):1181-2. doi: 10.1007/
s00381-016-3099-x.

REV.CHIM.(Bucharest)♦69 ♦ No. 1 ♦ 2018

23.KHAN IS., AHMED O., THAKUR JD., SHORTER CD., GUTHIKONDA
B., J Neurosurg Spine. 2013 Feb;18(2):161-4. doi: 10.3171/
2012.11.SPINE12463.
24.ANIK Y., GONULLU E., INAN N., DEMIRCI A., Childs Nerv Syst. 2007
Oct;23(10):1199-202;
25.RAVEENTHIRAN V, RESHMA KB, J Pediatr Ophthalmol Strabismus.
2014 Oct 1;51:e58-61. doi: 10.3928/01913913-20140923-02.
26.NAOYA KIDANI, KAZUHIKO KUOZUMI, ISAO DATE, Neurol Med
Chir (Tokyo). 2014 Jul; 54(7): 582–586.Published online 2013 Dec 27.
doi: 10.2176/nmc.cr.2013-0092,
27.MARTIN J.BRODIE, FRANK BESAG, ALAN B.ETTINGER, BERNHARD
J.STEINHOFF& col, Pharmacol Rev. 2016 Jul; 68(3): 563–602.,doi:
10.1124/pr.115.012021,PMCID: PMC4931873
28.FRENCH JA, KOEPP M, NAEGELIN Y, DICHTER MA & col., Epilepsia.
2017 Jul;58 Suppl 3:69-82. doi: 10.1111/epi.13779.
29.MEHOLJIÆ-FETAHOVIÆ A., Bosn J Basic Med Sci. 2007 Nov;7(4):3637.
30.ZUCKERMAN SL, PRATHER CT, YENGO-KAHN AM, SOLOMON GS,
SILLS AK, BONFIELD CM, Neurosurg Focus. 2016 Apr;40(4):E9. doi:
10.3171/2016.1.FOCUS15608.
Manuscript received: 23.06.2017

http://www.revistadechimie.ro

85

