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Abstract

Background: Arterial ischemic stroke is a rare disease found in the pediatric population, with an incidence of 2-13 out of 100000 children per year.
Children develop seizures more often in the initial phase of stroke compared to adults.

Material and methods: There have been included children examined by brain MRI hospitalized in the department of neurology (early aged children),
Hospital of Mother and Child Health Care, with a diagnose of ischemic stroke, with an acute focal neurological syndrome installed. The children not
having an imagistic confirmation of arterial ischemic stroke were excluded.

Results: The study lot was composed of 78 children, who corresponded to all the inclusion criteria for this study (Tab.1). The children were examined
by 1.5T and 3T MRI with multiplanar assessment of brain structures. In cases with acute / subacute stroke specific diffusion sequences (DWI and ADC)
were applied to determine the type of stroke, approximate installation period. Ischemic brain lesions on MRI are presented by areas of cytotoxic edema
in acute/ subacute cases, in chronic / late cases by the appearance of changes such as lacunar defects, areas of encephalomalacia.

Conclusions: The vast majority of children with brain lesions on MRI have convulsions with early onset and have developed recurrent seizures after the

acute phase of stroke.
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Introduction

Arterial ischemic stroke is a rare disease found in the pe-
diatric population, with an incidence of 2-13 out of 100000
children per year. According to the evaluation of studies in
the literature [1-3] a correlation was observed between the
early onset of seizures and the arterial ischemic stroke, them
being diagnosed in 19% up to 44% after stroke. Children
develop seizures more often in the initial phase of stroke
compared to adults [1, 3]. MRI neuroimaging is very infor-
mative for establishing the diagnosis of stroke. The aim of
the study: evaluation of brain ischemic lesions in children
with seizures.

Material and methods

There have been included children examined by brain
MRI hospitalized in the department of neurology (early
aged children), Hospital of Mother and Child Health Care,
with a diagnose of ischemic stroke, with an acute focal neu-
rological syndrome installed. The children not having an
imagistic confirmation of arterial ischemic stroke were ex-
cluded.

The types of seizures are defined after the International

League Against Epilepsy criteria. Early-onset seizures were
defined as seizures that appear up to 7 days after the arterial
ischemic stroke. Late-onset seizures appear later than 7 days
after the onset of the ischemic stroke, and post arterial isch-
emic stroke epilepsy can be defined by the presence of more
than 2 seizures that emerged after the acute phase of arterial
ischemic stroke (longer than 1 month).

In order to get the most truthful results the t student test
was applied for comparing continuous variables and the x2
test for discrete variables. We have used the Kaplan-Meier
estimator for determining the cumulative incidence of pre-
viously unprovoked seizures. The log-rank test was used in
order to compare the risk of appearance of subsequent un-
provoked seizures at children with and without early-onset
seizures. Values with p<0.05 were considered statistically
significant values.

Results

The study lot was composed of 78 children, who corre-
sponded to all the inclusion criteria for this study (tab.1).
Early-onset seizures were present at 20 children out of 78
(25.6 %), the average age of debut being 1.4+1.9 years, the
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Table 1. Characteristic of patient

Seizures
With early onset With late onset
Ne N (%) Ne N (%) Ne N (%) P
Number of patients 78 (100) 20 (25.6) 58 (74.4)
Age of onset 14+19 3.2+6.2 <0.001
Risk factors
Cardiac Disease 23 (29.5) 7 (35.0) 16 (27.6) 0.58
Coagulopathy 20 (25.6) 6 (30.0) 14 (24.1) 0.77
Vascular pathologies 19 (24.4) 4 (20.0) 15 (25.9) 0.77
Infections 11 (14.1) 6 (30.0) 5 (8.6) 0.03
Vasculites 7 (9.0) 0 (0) 7 (12.1) 0.18
Methabolic Disease 6 (7.7) 3 (15.0) 3 (5.2) 0.17
Hemathologic Disease 2 (2.6) 0 (0) 2 (3.4) 1.0
Cortical involvment
Cortical involvment 56 (71.8) 19 (95.0) 37 (63.8) 0.01
Bylateral localization 15 (19.2) 5 (25) 10 (17.2) 0.52
General State
Focal neurological impairment 66 (84.6) 12 (60) 54 (93.1) 0.001
Alteration of consciousness 18 (23.1) 9 (45.0) 9 (15.5) 0.01
Duration of the Study
Average duration (month) 55.6+48.4 73.0+£52.2 49.0+45.6 0.62

children being younger than the ones who were not diag-
nosed with this type of seizures, 3.2+ 6.2 years, p<0.001. Out
of them, for 20 children (90%), the seizures were the first
manifestations of the clinical picture.

The repartition of this convulsive access after the struc-
ture was as follows: focal seizures diagnosed at 15 children
(75%), 3 children had generalized seizures (15%) and in 2
cases the debut could be determined neither as focal nor as
generalized (10%). Out of all analyzed cases the frequent
(daily) seizures were determined at 12 children (60%). Cas-
es with only one seizure at the debut of the ischemic stroke
were noted at 5 children (25%) and 3 children have devel-
oped status epilepticus.

In the study group, in the EEG picture, the following
modifications were noted: slow diffusion of the route in 8
cases (40%), focal slowing in 7 cases (35%) and epileptiform
activity in 5 cases (25%).

Children who had developed early-onset seizures, in
comparison with those who had late-onset seizures have a
predisposition to infections as a risk factor for arterial isch-
emic stroke (30 % vs 8.6 %, p=0.03), more frequent cortical
affectations (95 % vs 63.8 %, p=0.01), and knowledge dis-
turbances from the beginning (45% vs 15.5%, p=0.01). The
neuronal focal shortage was more frequent at children with
late-onset seizures (60% vs 93.1%, p=0.001).

The study duration was 53.7+48.8 months. The early-
onset seizures did not influence the mortality after the acute
phase of arterial ischemic stroke (0% versus 8.6%, p=0.32).

During 4.5 years, 13 children (65%) out of the group
with early-onset seizures and 5 children (8.6%) out of the
ones without early-onset seizures were diagnosed with un-
provoked seizures. During all these years, the cumulative
incidence of the development of the repeated seizures in the
both groups was 52.5% and 3.5% for 1 year after the onset,
52.5% and 6.2% for 2 years after the onset and 72.3% and
14.4% in 4.5 years. The children from the early-onset sei-
zures group have developed a more significant risk of the
appearance of repeated seizures during the years after the
arterial ischemic stroke, in comparison with those with late-
onset seizures (p<0.001). The majority (67%) of the subse-
quent repeated crises had their onset during the first post-
arterial ischemic stroke year vs 27% after 2 years after the
evolution.

The children were examined by 1.5T and 3T MRI (Sie-
mens Avanto and Skyra) with multiplanar assessment of
brain structures. In cases with acute / subacute stroke spe-
cific diffusion sequences (DWI and ADC) were applied to
determine the type of stroke, approximate installation pe-
riod [4].

Diagnostic efficiency can be improved by administering
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the intravenous contrast agent. In children younger than 7-8
years, sedation was performed during the investigation, of
about 15-20 minutes with the involvement of a team of ra-
diologist and anesthesiologist available for this procedure.

Stroke in children has significant neurological deficits.
Ischemic brain lesions on MRI are presented by areas of
cytotoxic edema in acute / subacute cases, in chronic / late
cases by the appearance of changes such as lacunar defects,
areas of encephalomalacia (fig. 1).

Fig. 1. MRI pictures (TW2ax, cor and FLAIR ax) characteristic
for areas of chronic postischemic encephalolomalacia of bilateral
periventricular white matter, with ex-vacuo dilatation of the
lateral ventricles

More frequently, the bilateral (fig. 2) or unilateral in-
volvement of the basal nuclei is attested (fig. 3). In the se-
quences sensitive to the determination of hemorrhage (SWI
type), there are hemeosiderin inclusions in the ischemic
region.

Fig. 2. MRI pictures (TW2ax, FLAIR ax and TW2cor)
characteristic for ischemic stroke with involvement of the
bilateral thalamus and periventricular white matter

Fig. 3. MRI pictures (TW2, FLAIR and TW1 postcontrast)
characteristic for arterial ischemic stroke in the teritory of the
arteria cerebri media (left)involving left basal ganglias. Atrofic-
glyotic modifications in the fronto-temporal lobes (right)

Discussion

In this study there was made a conclusion that the fre-
quency of children who have presented early-onset seizures
after the arterial ischemic stroke is 25.6%, in comparison
with other studies that present values starting with 19% up
to 44% [1, 5]. Also in the existing studies it is proved that the
incidence of this kind of seizures is higher amongst the chil-
dren than amongst the adults [3, 6]. In the given study this
fact was confirmed through the higher incidence of seizures
among the younger children, in comparison with those who
are older.

As the result of the study a connection between early-
onset seizures and post-arterial ischemic stroke epilepsy
was determined. The cumulative incidence of the develop-
ment of late-onset seizures was of 72.3% for 4.5 years of fol-
low-up. Children with early-onset seizures have developed
post-arterial ischemic stroke epilepsy in 60% of the cases.
In the existent studies it was determined that children with
post-arterial ischemic stroke seizures were more likely to
have epilepsy in the future, the fact confirmed in this study
too. The aim of this study was to determine the risk factors
for the recurrence of the post-arterial ischemic stroke debut
strokes in the future, but there were not found any statisti-
cally significant differences linked with the age or the sex
of the children implied in this study or with the usage of
the antiepileptic means in a prophylactic purpose. A lot of
the existent studies have shown that the antiepileptic drugs
used in the initial phases of the arterial ischemic stroke with
the purpose of stopping the acute seizures do not reduce
the risk of the development of epilepsy [7, 8]. In addition,
the previous studies concerning the adult population have
proved that the usage of antiepileptic medicines in the ini-
tial phases, in order to prevent the recurrence of seizures
is not necessary [7, 8, 9]. However, it is necessary to men-
tion that the therapeutic tactics is different in the adult vs
pediatric population and additional studies are required for
proving this hypothesis.

Conclusions

In the course of this study, it was found that the vast ma-
jority of children with brain lesions on MRI have convul-
sions with early onset and have developed recurrent seizures
after the acute phase of stroke. There are many challenges
and complications in the evaluation of these children, being
often the need for sedation to obtain informative images.

It is necessary to study further the relationship between
seizures and the risk of developing post-stroke epilepsy, as
well as to develop an effective method of preventing subse-
quent recurrent seizures.
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