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1. INTRODUCTION

1.1. Background

Benign childhood epilepsy with centrotemporal spikes (Rolandic epilepsy — RE) is
the most common focal onset epilepsy in childhood. It is characterised by brief, simple,
partial orofacial motor and/or sensory seizures, with or without secondary generalization.
About 50% of seizures generalise secondarily. Seizures most often occur during sleep or
upon awakening. Interictal electroencephalograms (EEG) usually show centrotemporal
spikes (other brain regions may also be involved), often followed by slow waves. Spikes
are activated by sleep and tend to shift from side to side.

Although patients with RE exhibit a benign course of the disease, almost half of the
patients have one or more behavioural and learning problems. Recent studies have raised
issues of subtle neurocognitive deficit, reading disability, speech sound disorder, and
behavioural comorbidity in patients with RE. Behavioural disorders tend to persist or even
worsen during the course of epilepsy. Neurocognitive problems were found at the active
phase of RE; these problems can either disappear or persist during the remission phase.
We found no study dealing with sleep problems and active epilepsy phase connections.
There are few studies dealing with RE, repeating seizures on first monotherapy, and related
comorbid disorders.

Children with epilepsy have been reported to have more frequent excessive daytime
sleepiness, parasomnias, and symptoms of sleep-disordered breathing. There are few
studies dealing with sleep disorders in RE. Patients with RE have been reported to have
reduced non-REM sleep instability, shorter sleep duration, more frequent parasomnias,
and increased daytime sleepiness.

It is not well established which factors are responsible for sleep and behavioural
problems in children with RE. Cognitive and behavioural problems were related to the
occurrence of specific atypical EEG characteristics and the frequency of discharges. A
higher sleep EEG spike index was associated with executive dysfunction and anxiety;
higher awake and sleep spike indexes were associated with behavioural problems in RE
patients.

The method of visual/manual detection of spikes in EEG recordings by an experienced
specialist is widely used. Though automatic methods for spike detection are highly needed,
they are not yet routinely used in clinical practice, and no reliable automatic method of

analysing spikes has been developed.



1.2. Aim and objectives of the study
The aim of the study was to examine the sleep and behavioural problems in RE
patients in correlation with the clinical data, EEG data, and simple visual-motor reaction
time data.
Objectives
1. To evaluate the sleep problems of children with RE.
2. To evaluate the behavioural problems of children with RE.
3. To evaluate the relationships of behavioural problems and duration of epilepsy,
seizures, sleep problems, and EEG data in children with RE.
4. To evaluate the relationships of simple visual-motor reaction time and sleep,
behavioural problems, and EEG data of children with RE.
5. To evaluate the risk factors related to the group of RE patients with more
difficult to treat epilepsy.
6. To create an automatic spike detection method and to perform an automatic
spike search in collaboration with VU FMI (Vilnius University Faculty of

Mathematics and Informatics).

1.3 Scientific novelty

Studies designed to investigate the language and cognitive disorders in RE have
been a focus of scientific research over the past decades, but research about the behavioural
and sleep problems has not been so widely performed.

This paper is the first clinical research targeting a detailed examination of the
relationships of sleep and behavioural problems and the clinical data of patients with
RE according to the presence of seizures over the past 6 months. For the first time, the
relationships of behavioural problems and EEG abnormalities in a group of patients with
more difficult to treat RE (repeated seizures on first antiepileptic drugs (AED) monotherapy)
were analysed. Grid-performance computing technology EEG analysis was used for the
first time in Lithuania. We created the spike detection algorithm in collaboration with VU
FMI. The programs that were designed have been integrated into the EEG database and
web portal. The present paper is the first step towards the creation of an automatic EEG

detection algorithm.



2. PATIENTS AND METHODS

The study was approved by the Vilnius Regional Biomedical Ethics Committee,
Registry Number 158200-05-185-056LP22.

The study population consisted of consecutive patients followed at the Children’s
Neurology Department and Outpatient department of Vilnius University Children’s Hospital
in 2010.03-2013.03 (since 2011-Children‘s Hospital, Affiliate of Vilnius University
Hospital Santariskiu Klinikos). The diagnosis of RE was made according to the criteria
of the International League Against Epilepsy (1989). Inclusion criteria were as follows:
6—11 years of age; RE diagnosis based on clinical and EEG criteria, the specific EEG
characteristics being present at any time before the study or during the study period (EEG
studies performed elsewhere and/or in our department), and age-normal EEG background
rhythm; no evidence of structural brain damage; and attendance at mainstream schools for
school-aged children. Exclusion criteria were diagnosis of atypical RE (pseudo-Lennox
syndrome) and inclusion in a full-time special education program. Patients with modified/
adapted curriculum were included.

Seventy-five patients with RE aged 611 years were included in this study.

The comparison group consisted of 32 consecutive patients aged 6—11 years
referred to our Children’s Neurology Department for diseases other than epilepsy, equally
distributed for age and gender. They attended the mainstream schools for school-aged
children, had no evidence of structural brain damage.

The study was performed in three stages.

2.1. Stage I: investigation of sleep and behavioural disorders and clinical, EEG data

Sleep problems over the preceding 6 months were assessed using the Sleep
Disturbance Scale for Children (SDSC, Bruni et al. 1996). The Sleep Disturbance Scale
for Children contains 2 items assessing sleep quality and 24 items assessing the frequency
of sleep disorder symptoms rated on a 5-point scale; it provides normed T-scores for
6 scales. Total T-scores above 70 represent the clinically significant range. Sleep quality
was assessed using two items from the Sleep Disturbance Scale for Children: 5-point
scales of total sleep time and sleep onset latency.

The Lithuanian version of the Child Behaviour Checklist (CBCL) was filled out
by the parents of patients (CBCL 6/18, Achenbach and Resorla, 2001). The questionnaire

used consisted of 112 items to assess the child’s behavioural problems over the preceding



6 months. Child Behaviour Checklist scores above normal values, indicative of behavioural
problems, were calculated according to gender: boys — scores >50.72, girls — scores >46.11
(>mean+ standard deviation).

We investigated the duration of epilepsy, presence of seizures over the preceding 6
months, seizure frequency and seizure severity (Hague scale) in children with RE. Seizure
frequency was noted mainly by recall and in some patients by a seizure diary. Seizure
frequency over the preceding year was assessed using a 5-point scale.

All patients receiving AED except one were on monotherapy during the time of the
study.

EEG was performed according to the international 10-20 system with average
referential (Medtronic, Brain Explorer, 28 amplifier system, Galileo NT DEEG software;
Cadwell Laboratories, Inc. Kennewick, JAV, 1999, Cadwell Easy Il EEG software). The
following EEG parameters were evaluated: spike localisation and spike index (number
of spikes/min) during I-II slow sleep stages and during wakefulness. All EEG recordings
were analysed manually. An automatic spike detection method was applied for 35 EEG
data.

RE patient groups

According to the presence of seizures over the preceding 6 months, patients with
RE were divided into a group of patients without seizures (group Al (RE, seizure(-)/6mo))
and a group of patients who had had seizures (group A2 (RE seizure(+)/6mo)).

Patients with RE were divided according to treatment into a group of patients with
repeated seizures during treatment with their first AED monotherapy (group B1, more
difficult to treat RE) and a group of patients who had not been treated with AED or had
been treated with a single AED (group B2).

There were no significant differences according to age and gender between the RE

patient groups and the comparison group.

2.2. Stage II: investigation of visual-motor simple reaction time

Inclusion criteria were the following: not taking CNS-active medications (except
AED) at the time of the investigation and 2 days before it, not taking caffeine products at the
time of investigation and not having seizures 2 days before investigation, and maintaining
a usual sleep regimen. Patients with modified/adapted curriculum were excluded. There
were 49 RE patients and 25 comparison group patients enrolled at this stage. All patients

were investigated at the same time of the day and at the same place. This task was designed
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to measure visual-motor response to a target that appeared at random time intervals. The

total time (ms) of 100 pressed targets (dominant hand) was calculated.

2.3. Stage I1I: automatic spike detection method

In collaboration with VU FMI, we automatically and manually analysed 20 EEG
from RE patients and 15 EEG from patients without epilepsy. Since morphological
filtering has quite a high percentage of detection, this method was chosen for spike
detection. Furthermore, important spike characteristics were calculated. The automatically
and manually calculated data were compared. The methods that were developed were

eventually merged with the EEG database.

2.4. Statistical analysis

Statistical data processing was performed by the SPSS 17.0 program. Data of
different groups were compared using parametric and non-parametric statistical tests. For
the numeric data satisfying the condition of normality, the Student t-test was performed,
and we compared other groups of data according to Mann-Whitney U non-parametric test,
y? test. Correlation was evaluated by Spearman coefficient. Differences between the more
than two groups were analysed with one-way analysis of variance (ANOVA). We used
binary logistic regression to investigate the relationship between categorical variables. For

statistical analysis, p-value<0.05 was defined as statistically significant.
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3. RESULTS

3.1 Stage I: investigation of sleep, behavioural disorders and clinical, EEG data
Sleep disorders

We identified 30 (40.0%) patients with clinically significant sleep disorders in all
patients with RE group. Our data showed that 51% of RE seizure(+)/6mo patients had sleep
disorders compared with 19.2% of the RE seizure(-)/6mo patients (y>=7.153, p=0.007).

We found that only those RE patients who experienced seizures over the preceding
6 months had significantly higher scores for disorders of excessive daytime sleepiness,
disorders of sleep breathing, disorders of sleep-wake transition and worse sleep quality:
longer sleep onset latency than the comparison group patients. Sleep scores of RE patients
who had had no seizures over the preceding 6 months did not differ significantly from the

comparison group. There were no significant differences in sleep duration (Table 1).

Table 1. Means and standard deviations of the SDSC scores in the comparison group and

groups of patients with RE

Comparison RE RE patient groups according to
group total the presence of seizures/6 months
SDSC scores group Seizure(-)/6mo | Seizure(+)/6mo
group group
(N=32) (N=75) (N=26) (N=49)
Disorders of arousal |58.7£15.0 54.5£14.0 55.8£12.9 53.7£14.6
Disorders of initiating | 56.1+10.0 59.1£11.4 55.5£7.9 61.0£12.0
and maintaining sleep
Disorders of excessive |51.6+£9.5 55.9+14.4 54.3+11.5 56.7+15.7*
daytime sleepiness
Disorders of sleep 49.5+6.5 52.7€11.7 51.8+10.0 53.2+12.5%
breathing
Sleep hyperhidrosis  |49.9+ 7.1 53.9+13.5 53.9+13.2 52.3+13.7
Disorders of sleep- 53.0+£10.2 60.0+15.0%*  |57.0+£10.6 61.6+16.8**
wake transition
Total sleep problems |54.44+9.6 60.6£14.5* 57.5+10.7 62.2+16.0%*
Sleep latency 1.6+0.6 1.9+0.8% 1.6+0.6 2.1£0.9**
Sleep duration 1.8+0.7 1.7+0.7 1.6+0.6 1.7+0.7

*p<0.05; **p<0.01, statistically significant difference compared with the comparison

group patients (Student’ t-test for disorders of initiating and maintaining sleep, Mann-

Whitney U test for remaining data)
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In order to investigate the patients with active epilepsy and to exclude the AEDs
influence we divided RE seizure(+)/6mo patients into two groups: untreated and treated
with AED. We found that treated (N=16) seizure(+)/6mo patients had significantly
higher scores for disorders of sleep-wake transition and the longer sleep latency than the
comparison group patients (p=0.006 and p=0.018; Mann-Whitney U test). Our data showed
that untreated RE seizure(+)/6mo patients (N=33) had significantly higher scores for total
sleep problems (p=0.003; Student T test), disorders of sleep-wake transition (p=0.049;
Student T test), disorders of initiating and maintaining sleep and the longer sleep latency
(p=0.006, p= 0.008, Mann-Whitney U test) than the comparison group patients.

Behavioural disorders

We identified 19 (25.3%) patients with CBCL scores above normal values, indicating
behavioural disorders, in all patients with RE group.

We found that only those RE patients who experienced seizures over the preceding
6 months had significantly higher CBCL scores for social problems, thought problems,
attention problems, and aggressive behavior compared with the comparison group patients.
The CBCL scores of RE patients who had not had seizures over the preceding 6 months
did not differ significantly from the comparison group (Table 2).

Table 2. Means and standard deviations of the CBCL in the comparison group and groups
of patients with RE

Comparison RE RE patient groups according to the
group Total group presence of seizures/6 months
Seizure Seizure
CBCL score (-)/6mo (+)/6mo
(N=75) group group

(N=32) (N=26) (N=49)
Anxious/Depressed 4.5+£3.4 5.5£3.2 4.7+£3.2 5.94£3.1
Withdrawn 2.6+2.3 2.7£2.6 2.5+2.4 2.842.8
Somatic Complaints 4.0£3.9 3.3+£2.8 2.8£2.3 3.6£3.0
Social Problems 3.5+£3.0 4.843.5 3.9£3.2 5.2+3.5*
Thought Problems 2.0+1.9 3.5+4.6* 2.442.2 4.1+5.3*
Attention Problems 5.0£3.6 6.5+£3.7* 4.9+3.2 7.4+£3.7**
Delinquent Behaviour  |2.3+£2.3 2.8+2.2 2.9+2.4 2.7£2.1
Aggressive Behaviour | 5.6+4.4 7.9+£5.2* 7.0£5.2 8.4+5.2*
CBCL total scores 29.6£19.0 36.6£19.8 30.8+18.8 39.6+19.9%

*p<0.05; **p<0.01, statistically significant difference compared with the comparison

group patients (Student’t —test for social, attention problems and aggressive behaviour;

Mann-Whitney U test for remaining data)
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If divided according to AED treatment, untreated (N=33) seizure(+)/6mo patients
had significantly higher CBCL scores for thought problems than the comparison group
patients (p=0.024 Mann-Whitney U test). Treated (N=16) patients had significantly higher
CBCL scores for social problems, attention problems, and aggressive behaviour than the
comparison group patients (p=0.010; p<0.001; p=0.015 Mann-Whitney U test).

Correlations of sleep, behavioural problems, and clinical variables

Binary logistic regression analysis was performed to determine the association
between sleep problems and behavioural problems in 75 patients with RE. Patients with
clinically significant sleep problems were ten times as likely (the change in the odds ratio
exp(B)=10.286, p<0.001) to have total scores of CBCL above normal values, which is
indicative of behavioural problems.

RE patients with clinically significant sleep problems had significantly higher all
scores on the CBCL, than RE patients without sleep problems (p<0,05).

No sstatistically significant relationships between epilepsy duration, seizure frequency
and severity (Hague seizure scale), and sleep problems were found.

We found week positive correlations between duration of epilepsy and scores for
aggressive behavior (Pearson’s rank correlation coefficient, r=0.236, p=0.042), week
negative correlations between Hague seizure severity scale (the lower the score, the
more severe seizures) and scores for social problems (r=-0.283, p=0.017), week negative
correlations between Hague scale and scores for attention problems (r=-0.257, p=0.031)

ANOVA with post hoc T-testing (Bonferroni) showed a significant difference
in scores for anxiety/depression between the groups of patients according the seizure
frequency (F=4.978, p=0.003). RE patients with seizure frequency 1-2/year had higher
scores, than patients who had no seizures last 12 months (p=0.006) (Figure 1).

The presence of additional extrarolandic focus- (frontal (F) discharges) in addition
to centrotemporal discharges) and focal-specific discharges spreading to CT-CFT, CT-CPT
area (CT — centrotemporal, CFT — centrofrontotemporal, CPT — centroparietotemporal)
were related to higher scores on the social problems (r=0.316, p=0.006), thought problems
(r=0.239, p=0.039) , attention problems (r=0.336, p=0.003), delinquent behavior (r=0.270,
p=0.019), aggressive behavior (r=0.273, p=0.018) subscales in the complete RE patient
group (Spearman’s rank correlation coefficient, week correlation).

ANOVA with post hoc T-testing (Bonferroni) showed a significant difference in
scores for anxiety/depression between the groups according to the spike frequency during
sleep (F=3.210, p=0.012). RE patients with spike frequency 36-53/min, 54—71/min
had higher scores for anxiety/depression than patients with spike frequency 18-35/min
(p=0.023 and p=0.05) (Figure 2).

14
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Group of patients with more difficult to treat RE

Binary logistic regression analysis was performed to determine the association
between EEG data and more difficult to treat RE in 75 patients with RE. If EEG showed
the discharges, spreading to other than CT zones (CPT, CFT, F), the patient was four times
as likely to have more difficult to treat RE (the change in the odds ratio exp(B)=4.397,
p=0.020).

According to the sleep spike frequency patients with RE were divided into the group
of patients with spike frequency <37/min and the group of patients with spike frequency
>37/min. If EEG showed the sleep spike frequency higher 37/min, the patient was three
times as likely to have more difficult to treat RE (exp(B)=3.937, p=0.039).

3.2. Stage I1: simple reaction time

RE patients did not differ significantly in simple reaction time compared with the
comparison group.

We found significant difference in simple reaction time between the RE patients
groups.

ANOVA with post hoc T-testing (Bonferroni) showed a significant difference in

simple reaction time between the groups according the spike frequency during sleep
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(F=4,314, p=0,009). RE patients with spike frequency 18-35/ min had longer simple
reaction time than patients with spike frequency 1-17/ min and 0/ min (p=0.047)
(Figure 3).

3.3. Stage III: automatic EEG spike detection
Automatic spike detection by using morphological filtering was used in the
collaboration with VU FMI. The morphological filter was applied to the EEG data and

spikes were detected and marked (Figure 4).
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Figure 4. Epileptiform spikes marked by morphological filter

The parameters of EEG signals were calculated. An EEG signal database was
generated. All calculations were performed on a grid. The resulting filter recognised all
of the known epileptic spikes in clear signals. Unfortunately, it also recognised spikes not
related to epilepsy and detected a lot of false positives in noisy areas. The total accuracy of

the performance of the morphological filter was 88.0% in clear signals (Table 3).

Table 3. Automatically detected EEG spikes and manually counted EEG spikes

EEG Manual spike count Automatic spike count Percent
Sleep 307 349 88,0%
Wake - 327 -

Sleep noisy signal 218 1891 11,5%
Sleep clear signal 218 254 85,8%

The present paper is the first step towards the creation of an automatic EEG detection
algorithm. The National Clinical Decision Support System (Nacionaliné klinikiniy
sprendimy palaikymo sistema (NKSPS)) is being developed since 2012. The programs
that were designed have been integrated into the EEG database and web portal http://eeg.

markauskas.com (username: eeg, password: 85eeg25).
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3.4. The scheme of associations between EEG data, sleep, behavioural problems and
clinical characteristics in RE

The research results and conclusions are summarized in Figure 5.

More frequent

and severe Behavioural

seizures problems

Steep problems

Figure 5. The scheme of associations between EEG data, sleep, behavioural problems and

clinical characteristics in RE
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4. CONCLUSIONS

. Sleep onset latency was significantly longer and SDSC scores were significantly higher
for disorders of sleep breathing, disorders of excessive daytime sleepiness, and disorders
of sleep-wake transition in RE patients who had had seizures over the preceding 6
months than in the comparison group patients.

. CBCL scores were significantly higher for social problems, thought problems, attention
problems, and aggressive behaviour in RE patients who had had seizures over the
preceding 6 months than in the comparison group patients.

. Behavioural problems were associated with longer epilepsy duration, more frequent
and more severe seizures, sleep problems, and sleep EEG data (spike frequency greater
than 35/min) and spike focus, spreading to zones other than the centrotemporal).

. Wake EEG spike index greater than 17 spikes/min was related to longer simple reaction
time.

. Behavioural problems and EEG data (sleep spike frequency greater than 37 spikes/min
and spike focus spreading to zones other than the centrotemporal) were related to the
more difficult to treat RE.

. Morphological filtering could be performed for automatic spike detection: the program

had 88.0% accuracy compared to the manually calculated data.

5. IMPLICATIONS FOR CLINICAL PRACTICE

. It is important to evaluate the patents with RE for sleep and behavioural problems and
treat them if needed and especially to investigate patients with more difficult to treat RE
for behavioural problems.

. In order to determine which patients are at risk of having more difficult to treat RE,
it is appropriate to investigate behavioural problems, sleep EEG spike index, and
localisation (important risk factors: spike frequency greater than 37 spikes/min; spike

focus spreading to the CFT, CPT, and F zones; and behavioural problems).
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7. SUMMARY IN LITHUANIAN

Darbo aktualumas

Gerybin¢ idiopatin¢ vaikystés epilepsija su centrotemporalinémis iSkrovomis
(Rolando epilepsija, RE) yra dazniausia vaiky zidininé epilepsija. Jai biidingi trumpi,
biiti su antrine generalizacija. Dazniausiai priepuoliai ivyksta miegant arba prabundant.
Tarppriepuolinéje EEG registruojami pikai, pikas-banga kompleksai centrotemporalinése
srityse (kitose smegeny srityse irgi gali biiti piky iSkrovy). Piky iSkrovos miego metu labai
pagause¢ja ir gali buti tai viename, tai kitame smegeny pusrutulyje.

Vertindami i$nagrinéta literatiira darome iSvada, kad nors RE budinga gerybiné
eiga, beveik puse serganciyjy RE turi ivairaus laipsnio paZintiniy, neuropsichologiniy bei
elgesio problemu. Ir pazintiniy, ir démesingumo igiidziy sutrikimai Rolando epilepsijos
atveju iSrySkéja aktyvios epilepsijos fazés metu. Literatiroje nurodoma, kad elgesio
sutrikimai epilepsijos eigoje turi tendencija iSlikti arba net pablogéti, taciau tyrimuy,
kuriuose nagrin¢jama Rolando epilepsija serganciy pacienty elgesio problemos bei
aktyvios epilepsijos jtaka néra daug.

Epilepsija sergantiems vaikams dazniau randami miego sutrikimai. ISnagrinétoje
literatiiroje nepakanka duomeny apie miego sutrikimus RE pacientams bei ju itaka
epilepsijai. Neradome tyrimy, nagrin¢janciy RE pacienty miego sutrikimy ir aktyvios
epilepsijos fazés rysi.

Literatiiroje nurodoma, kad paZintiniai ir elgesio sutrikimai yra susij¢ su specifinémis
netipinémis EEG charakteristikomis bei daznomis piky iSkrovomis. Skiriasi jvairiy autoriy
duomenys apie tai, ar tarppriepuolinés epilepsiforminés piky iSkrovos turi jtaka pazintinéms
funkcijoms: vizualinio-erdvinio suvokimo ir démesingumo procesams.

Literaturoje radome tik pavieniy duomeny apie sunkiau gydoma RE. Lieka neaisku,
kokie veiksniai yra svarbiis prognozuojant tai, kurie pacientai gali sirgti sunkiau gydoma
RE forma.

EEG pikuy skai¢iavimo algoritmai yra kuriami nuo 1970 mety. Taciau iki Siol jie
néra rutiniSkai naudojami klinikinéje praktikoje ir patikimas automatinis piky paieSkos
metodas nesukurtas.

Tyrimy, nagrin¢janciy miego, elgesio problemy bei EEG pakitimy ir klinikiniy
duomeny sasajas RE pacienty, kurie patiria bei kurie nepatiria priepuoliu paskutinius 6
meénesius, rasti nepavyko. Neradome tyrimy, kuriuose biity lyginti vaikai (elgesio, miego

bei EEG duomenys), sergantys Rolando epilepsija ir gydomi antruoju vaistu nuo epilepsijos
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(VNE) arba politerapija d¢l besikartojanciy epilepsijos priepuoliy pirmojo VNE fone, bei
vaikai, kurie gydomi pirmo pasirinkimo VNE monoterapija.

Nors elgesio bei miego sutrikimai turi itakos Rolando epilepsija serganciy pacienty
gyvenimo kokybei, néra tiksliy rekomendacijy, kokiais atvejais tikslinga detaliai tirti

pacienta d¢l Siy sutrikimy.

Darbo tikslas
Sio darbo tikslas — jvertinti Rolando epilepsija serganéiy vaiky miego ir elgesio

laiko duomenimis.

Darbo uzdaviniai

1. IStirti Rolando epilepsija serganc€iy vaiky miego problemas.

2. Istirti Rolando epilepsija serganciy vaiky elgesio problemas.

3. Ivertinti Rolando epilepsija serganciy vaiky elgesio problemy rysi su epilepsijos trukme,
priepuoliais, miego sutrikimais ir EEG pakitimais.

4. Ivertinti RE serganciy pacienty reakcijos laiko ir miego bei elgesio problemy, EEG
pakitimy sasajas.

5. Ivertinti veiksnius, turinCius jtaka sunkiau gydomuy Rolando epilepsija serganciy
pacienty grupei.

6. Bendradarbiaujant su VU MIF sukurti automating epilepsiforminiy piky nustatymo
metodika ir atlikti automating piku paieska.

Darbo mokslinis naujumas

Miego bei elgesio sutrikimai ir klinikinés sasajos Rolando epilepsija sergantiems
pacientams, kurie patiria bei kurie nepatiria priepuoliy paskutinius 6 ménesius, buvo
analizuotos pirma karta. Elgesio problemy bei EEG pakitimy sasajos su sunkiau gydoma
Rolando epilepsija buvo analizuotos pirma karta.

Gauti duomenys suteiké informacijos apie miego bei elgesio sutrikimus ir aktyvios
epilepsijos itaka Rolando epilepsija sergantiems pacientams, apie sunkiau gydomy pacienty
EEG pakitimy bei elgesio ypatumus.

Grid nasiy skai¢iavimy technologija EEG analizei panaudota pirma karta Lietuvoje.
Bendradarbiaujant su MIF sukurtas piky atpazinimo ir analizés algoritmas. Atlikome

pirmuosius EEG piky kiekio automatinio algoritmo kiirimo darbus Lietuvoje.
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Pacientai ir metodai

Pacientus tyréme 2010 m. kovo—2013 m. kovo ménesiais Vaiky ligoningje,
VieSosios istaigos Vilniaus universiteto ligoninés SantariSkiu kliniky filiale (VSI VUL
SK), Vaiky neurologijos skyriuje (iki 2011 m. — Vilniaus universiteto vaiky ligoninéje).
Gavome Vilniaus regioninio biomedicininiy tyrimy etikos komiteto leidima tyrimui atlikti
Nr. 158200-05-185-056LP22. Pacientus tyrimui pasirinkome pagal nustatytus itraukimo ir
nejtraukimo 1 tyrima kriterijus.

Pacientams Rolando epilepsijos klinikiné forma buvo diagnozuota pagal klinikinius
priepuoliy pozymius ir pakitimus budrumo ir miego elektroencefalogramose bei patvirtinta
pagal kriterijus, priimtus Tarptautinés lygos pries epilepsija 1989 m. (angl. International
League Against Epilepsy (ILAE)) bei vélesnius ILAE papildymus.

Sergantys Rolando epilepsija vaikai buvo suskirstyti { grupes pagal priepuoliy

pasikartojima per paskutinius 6 ménesius bei kitus klinikinius duomentis.

Lyginamoji grupé
I lyginamaja grupe buvo itraukti pacientai, tyrimo laikotarpiu atsitiktine tvarka

paguldyti 1 Vaiky neurologijos skyriy dél kity nei epilepsija ligy.

Tyrimo etapai
Pirmas tyrimo etapas

Nuosekliai iStirti 6-11 mety amziaus 75 Rolando epilepsija sergantys pacientai
bei 32 lyginamosios grupés pacientai. Buvo renkama pacienty anamnez¢ ir vertinama
priepuoliy pobudis, kiekis, pasikartojimas per paskutinius 6 ménesius. Priepuoliy daznis
per paskutiniy 12 ménesiy laikotarpi buvo vertinamas naudojant 1-5 baly skalg. Priepuoliy
sunkuma vertinome pagal Hague skalg¢ Epilepsijos trukmé buvo nustatoma skai¢iuojant
laikotarpi nuo pirmojo pastebéto neprovokuoto priepuolio iki tyrimo pradzios. Buvo
tvertinta abiejy tiriamyjy grupiy vaiky klinikiné ir neurologiné biiklé. Sergantiems
epilepsija tiriamiesiems buvo atlikti galvos kompiuterinés tomografijos ir (ar) branduoliy
magnetinio rezonanso tyrimai bei registruota EEG budrumo ir miego metu. Lyginamosios
grupés pacientams buvo atlikta budrumo EEG. Klausimynais buvo vertinami pacienty
miego ir elgesio sutrikimai. Elgesio sutrikimai per paskutinius 6 ménesius buvo vertinami
pasitelkiant CBCL (angl. Child Behavior Checklist) klausimyna, o miego — pagal vaiky
miego sutrikimy skalg¢ (SDSC) (angl. Sleep Disturbance Scale for Children, pagal Bruni,
1996).
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Antras tyrimo etapas

Siame etape tyréme pacienty reakcijos laika. Pacientus tyrimui pasirinkome pagal
nustatytus itraukimo ir nejtraukimo { tyrima kriterijus. Miisy tyrime buvo analizuojamas
paprastos motorinés reakcijos 1 vizualini stimula laikas, kai pasirodo vienas stimulas ir
skai¢iuojamas vienas reakcijos i ji atsakas (reakcijos laiko tyrimas). Tiriamasis turéjo
paspausti 100 taikiniy dominuojancia ranka. Abiejy grupiy vaiky (lyginamosios grupés ir
serganciyjy epilepsija) reakcijos greitis tirtas tomis paciomis salygomis vieng karta.

Siame etape dalyvavo Rolando epilepsija serganéiy pacienty grupés 49 vaikai bei

lyginamosios grupés 25 vaikai, atitik¢ itraukimo kriterijus.

Trecias tyrimo etapas

Treciameetapetyrémepacienty EEG. Pikyskaic¢iavima RE sergantiems 75 pacientams
atlikome rankiniu biidu. Automatinis piky nustatymas buvo pritaikytas 35 pacienty EEG
duomenims. Tarp pastaryjy pacienty 20 sirgo Rolando epilepsija, 15 pacienty epilepsija
nesirgo. EEG automatiniu biidu buvo analizuojamos surandant pikus morfologinio filtro
metodu, skaiCiavimus pagreitinant Grid technologija ir bendradarbiaujant su Vilniaus

universiteto Matematikos ir informatikos fakultetu.

Statistiné duomeny analizé

demografiniai rodikliai pateikti naudojant apraSomaja statistika. Vidurkiai pateikti su
standartinémis vidurkio paklaidomis (vidurkis + standartinis nuokrypis). Skirtumams
tarp pozymiy {vertinti, kai lyginamos dvi grupés, buvo naudojamas Studento t-testas
nepriklausomoms imtims, jei duomenys pasiskirstg pagal normalyji désni, kitais atvejais
taikéme Mann—Whitney U testa bei ¢ kriteriju.

Skirtumams tarp tolydziy poZymiy jvertinti, kai lyginamos daugiau nei dvi grupés,
buvo naudojama dispersiné analiz¢ (ANOVA). Tam, kad nustatytume, kuriy im¢iy vidurkiai
statistiSkai reikSmingai skiriasi, naudojome aposteriorinius kriterijus. Galimo rySio tarp
duomeny ieskojome naudodami Spearmano koreliacing analizg. DvireikSmé logistiné
regresija buvo naudojama dvireik§Smiy kintamyjy jtakai analizuoti.

Patikimumo lygmuo (p), mazesnis uz 0,05, buvo laikomas statistiSkai reikSmingu.

Statistine duomeny analiz¢ atlikta naudojant programing iranga SPSS v. 17.
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Tyrimy rezultatai
Pirmojo etapo duomeny apibendrinimas
Miego sutrikimai

Miisy tyrimo duomenimis, 40,0 % pacienty bendroje Rolando epilepsija serganciyju
grupéje turejo kliniskai reikSmingy miego sutrikimy bent vienoje i8 tirty skaliy. Nustatéme,
kad patikimai skyrési pacienty, turin¢iy miego problemuy, skaiCius grupése: patyrusiy
priepuoliy per paskutinius 6 ménesius grupéje 51 % vaiky turéjo miego sutrikimy bent
vienoje 18 tirty skaliy, palyginti su 19,2 % vaiky, kurie priepuoliy per paskutini pusmeti
nepatyre (y*>=7.153, p=0.007).

Misy tyrime nauja yra tai, kad tik tiems RE pacientams, kuriems buvo priepuoliy
per paskutinius 6 meénesius, nustatéme patikimai aukStesnius SDSC miego sutrikimy
klausimyno jvercius: padidéjusi mieguistuma, kvépavimo sutrikimus miego metu, miego
ir budrumo ritmo sutrikimus bei ilgesn¢ miego latencija, o tiems, kurie priepuoliy paskutini
pusmetj neturéjo, minéti rodikliai nesiskyré nuo lyginamosios grupés. Miego trukmés

skirtumo tarp grupiy nenustatéme (1 lentele).

1 lentelé. Vaiky miego sutrikimy skalés (SDSC) jverciy palyginimas tarp grupiy (vidurkis
ir standartinis nuokrypis)

Grupés
RE pacientai, RE pacientai,
SDSC klausimyno kuriems per kuriems per . . .
. .. . .. . Lyginamoji grupé
skalés paskutinius 6 mén. | paskutinius 6 mén. (N=32)
buvo priepuoliy priepuoliy nebuvo
(N=49) (N=26)
Prabudimo sutrikimai 53,7+14,6 55,8+12,9 58,7+15,0
Miego pradzios ir eigos 61,0+12,0 55,5479 56,1+10,0
sutrikimai
Padidéjes 56,7+15,7 54.3+11,5 51,649,5
mieguistumas
Kvépavimo sutrikimai 53,2412,5+ 51,8+10,0 49,5+6,5
miego metu
Hiperhidroze miego 52,3+13,7 53,9413,2 49,9471
metu
Miego — budrumo 61,6+16,8%* 57,0+10,6 53,0+10,2
ritmo sutrikimai

Bendri T jverciai 62,2+16,0%* 57,5+€10,7 54,4+9,6

Miego trukmé 1,7+0,7 1,8+0,7 1,8+0,7

UZmigimo latencija 2,1+0,9%* 1,6+0,6 1,6+0,6

Lyginome RE serganiyju grupes su lyginamaja grupe. Zvaigzdutés prie skai¢iaus

nurodo reikSmingumo lygmeni: *p<0,05; **p<0,01
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Nagrin¢jant jvairiy veiksniy jitaka miegui svarbu pabrézti, kad vaistai nuo epilepsijos
daro jtaka miego strukttrai. Tam, kad iStirtume pacientus, sergancius aktyvia epilepsija, ir
atmestume VNE {taka, priepuoliy patyrusius per paskutinius 6 mén. pacientus suskirstéme
1 dvi grupes: negydomus VNE (N=33) ir gydomus VNE (N=16). Miisy tyrime tiek
negydomi, tieck gydomi VNE pacientai turé¢jo patikimai auksStesnius nei lyginamosios
grupés SDSC klausimyno miego ir budrumo ritmo sutrikimy jverc¢ius bei ilgesng miego
latencija (p<0,05). Taciau tik negydomi VNE pacientai tur¢jo patikimai aukstesnius dar ir

miego pradzios bei eigos sutrikimus bei bendros T skalés jverc¢ius (p<0,05).

Elgesio sutrikimai

Misy tyrimo duomenimis 25,3% pacienty bendroje Rolando epilepsija serganciy
vaiky grupéje turéjo kliniskai reikSmingy elgesio sutrikimy.

PaaiSkejo, kad, suskirs€ius pacientus pagal priepuoliy pasireiSkima, tik tiems
pacientams, kuriems buvo priepuoliy per paskutinius 6 ménesius, nustatéme patikimai
aukstesnius CBCL skaliy (socialiniy sunkumy, mastymo sunkumuy, démesio sunkumuy,
agresyvaus elgesio bei bendru sunkumuy skaliy) iver€ius, o tiems, kurie priepuoliuy
pastaruosius 6 ménesius neturéjo, minéti rodikliai nesiskyré nuo lyginamosios grupés

(2 lentel¢). Be to, suskirs¢ius patirianciy priepuolius per paskutinius 6 ménesius grupes

2 lentelé. Vaiky elgesio klausimyno (CBCL) jver¢iy palyginimas tarp grupiy (vidurkis ir

standartinis nuokrypis)
Grupés
. . . RE pacientai,
CBCL klausimyno RE [;{actl.e l}ta1,6ku1:1enll)s per Kuriems per Lyginamoji
jveréiai pasicutins nll.en. uve paskutinius 6 mén. grupé
p“;‘l‘;‘; 1 priepuoliy nebuvo (N=32)
(N=49) (N=26)
Nerimastingumo / 59431 47432 45434
depresiSkumo
Uzsisklendimo / 2,842.8 2,542,4 2,642,3
depresiskumo
Somatiniy skundy 3,6£3,0 2,842.3 4,0+£3.9
Socialiniy sunkumy 5,2+3,5* 3,9+3,2 3,5+£3,0
Mastymo sunkumy 4,1+5,3* 2,4+2.2 2,0£1,9
Démesio sunkumy 7,4+3,7%* 4,9+3.2 5,0+£3,6
Taisykliy lauzymo 2,742,1 2.942.4 2.3+2.3
Agresyvaus elgesio 8,4+5,2* 7,0£5,2 5,644
Bendry sunkumy 39,6+19,9* 30,8+18,8 29,6£19,0

Lyginome RE serganéiy vaiky grupes su lyginamaja grupe. Zvaigzdutés prie

skaiciaus nurodo reikSmingumo lygmeni: *p<0,05; **p<0,01
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tiriamuosius pagal gydyma, negydomi VNE pacientai tur¢jo patikimai auksStesnius nei
lyginamosios grupés CBCL klausimyno mastymo sunkumy jvercius (p<0,05), o gydomi
VNE pacientai, patiriantys priepuoliy per paskutini pusmeti, turéjo patikimai aukstesnius
socialiniy sunkumy, démesio sunkumuy, agresyvaus elgesio bei bendry sunkumy jvercius
(p<0,05).

Miego ir elgesio problemy bei klinikiniy duomeny bei EEG duomeny sqsajos

Miisy tyrimas patvirtino abipusi miego ir elgesio problemy rySi. RE sergantys
pacientai, kuriems yra kliniSkai reik§mingy miego sutrikimy, turéjo 10 karty didesng
galimybg nei kiti RE pacientai turéti didesnius nei normaliis CBCL klausimyno bendros
skalés jvercius.

Pasikartojanciy priepuoliy jtaka elgesio problemoms patvirtina miisy tyrime nustatytas
priepuoliy daZnio rySys su nerimastingumo / depresiskumo sutrikimais. Pacientai, patiriantys

priepuolius 1-2 kartus per metus, turéjo aukstesnius nerimastingumo / depresiSkumo jvercius
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nei pacientai, kuriems priepuoliai nesikartojo per paskutinius 12 ménesiy (ANOVA, F
kriterijaus reikSme 4,978, p=0,003, Bonferroni kriterijus, p=0,006) (1 pav.).

Nustatéme, kad ilgesné pacienty epilepsijos trukmeé koreliavo su aukstesniais taisykliy
lauZymo balais (r=0,236, p=0,042). Hague priepuoliy sunkumo skalé (kuo mazesnis ivertis,
tuo sunkesni priepuoliai) silpnai neigiamai koreliavo su socialiniy sunkumuy bei démesio
sunkumy jverciais (atitinkamai r=-0,283, p=0,017 ir r=-0,257, p=0,031).

Misy duomenimis, teigiamai ir reikSmingai koreliavo piky lokalizacija kitose
nei centrotemporalinés srityse (kaktiniy sri¢iy iSkrovos) bei iSkrovos, plintanc¢ios | CT—
CFT, CT—CPT sritis (CT — centrotemporalinés, CFT — centrofrontotemporalines, CPT —
centroparietotemporalinés sritys), bei socialiniy sunkumy (r=0,316, p=0,006), mastymo
sunkumy (r=0,239, p=0,039), démesio sunkumy (r=0,336, p=0,003), taisykliy lauzymo
(r=0,270, p=0,019), agresyvaus elgesio (r=0,273, p=0,018) skaliy iverciai (Spearmano
koreliacijos koeficientas r, silpna koreliacija).

Nustatéme, kad piky indeksas miego metu turé¢jo jtakos nerimastingumo /

depresiSkumo skalés jver¢iams. Naudojant ANOVA gauti reikSmingi nerimastingumo /
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depresijos jverciy vidurkiy skirtumai tarp pacienty grupiuy pagal EEG piky skai€iy per
minute miego metu (£ kriterijaus reikSmé lygi 3,210, p=0,012). Pacientai, kuriy EEG piky
indeksas buvo 3653 pikai per minutg, tur¢jo aukstesnius nerimastingumo / depresiSkumo
tvercius nei pacientai, kuriy piky indeksas buvo 18-35 pikai per minutg (Bonferroni
kriterijus, p=0,023). Pacientai, kuriy piky indeksas buvo 5471, taip pat tur¢jo aukStesnius
nerimastingumo / depresiSkumo jvercius nei pacientai, kuriy piky indeksas buvo 18-35
pikai per minutg (vidurkiy skirtumas 3,50; Bonferroni kriterijaus stebimasis reikSmingumo

lygmuo beveik pasieké statistinio patikimumo riba: p=0,05) (2 pav.).

Sunkiau gydomy pacienty grupé

Bendroje Rolando epilepsija serganc¢iu vaiky grupéje buvo 13 pacienty, kuriems
skirtas gydymas antru vaistu nuo epilepsijos dél dazny priepuoliy pirmojo VNE fone.
Nustatéme silpna teigiama koreliacija tarp sunkiau gydomos epilepsijos formos ir CBCL
bendros skalés jverciu (r=0,322, p=0,005) bei piky iSkrovu ir kitose nei CT zonose (r=0,275,
p=0,017).

Atliktas binarinés logistinés regresijos testas parodeé, kad epilepsija sergantys
vaikai, turintys piky iSkrovy ir kitose nei centrotemporalingés srityse, tur¢jo keturis kartus
didesng galimybg nei kiti RE sergantys pacientai sirgti sunkiau gydoma epilepsijos forma
(galimybiy santykis exp(B)=4,397, p=0,020).

Pagal piky skaiciy visus RE sergancius pacientus suskirstéme i dvi grupes: pacienty,
turin¢iy miego EEG piky skaiciy, mazesni nei 37 pikai per minutg, ir pacienty, turin¢iy
piky skaiCiy, didesni nei 37 pikai per minutg. Atliktas binarinés logistinés regresijos testas
parodé, kad epilepsija sergantys vaikai, kuriy piky skai¢ius miego EEG didesnis nei 37
pikai per minutg, turéjo tris kartus didesng galimybg nei kiti RE sergantys pacientai sirgti

sunkiau gydoma epilepsijos forma (galimybiy santykis exp(B)=3,937, p=0,039).

IT etapo rezultatai: reakcijos laiko duomenys

Epilepsija serganciy vaiky reakcijos laikas patikimai nesiskyré nuo lyginamosios
grupés. Vertinome veiksnius, galinCius turéti reikSmés 49-iy tirty Rolando epilepsija
serganCiy pacienty reakcijos laikui. Misy tyrimo duomenimis, pacienty reakcijos laikas
skyrési priklausomainuo piky skaic¢iaus budrumo EEG. Naudojant ANO VA gautireikSmingi
reakcijos laiko skirtumai tarp Rolando epilepsija serganciy pacienty grupiy pagal EEG piky
skaiciy per minutg budrumo metu (F kriterijaus reikSmé lygi 4,314, p=0,009). Pacientams,

kuriy piky skai¢ius 18-35 per minute, reakcijos laika nustatéme ilgesni nei pacientams,
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3 pav. Reakcijos laiko skirtumai tarp grupiy pagal budrumo EEG piky skai¢iy per minute

kuriy piku skai¢ius buvo 1-17 per minut¢ arba nulinis (Bonferroni kriterijus, p=0, 047)
(3 pav.). Turime pazymeti, kad vaistus nuo epilepsijos vartojanciy pacienty skaicius
grupése nesiskyre. Todél mes pritariame autoriams, kurie teigia, kad reakcijos laikas yra

veikiamas epilepsiforminiy iSkrovuy.

III etapo rezultatai: automatiné EEG piky paieSka

Algoritmas aptiktus pikus pazymédavo (4 pav.). Morfologinio filtro programa
veiké 88,0 % tikslumu, palyginti su Vaiky ligoninés V§i VUL SKF pateiktais duomenimis
(3 lentelé). Sio disertacijoje pristatyto darbo pagrindu yra kuriamas EEG posistemis nuo
2012 m. pradétame vykdyti projekte ,,Nacionaliné klinikiniy sprendimu palaikymo sistema
(NKSPS)*“. Sukurta svetaing, kurios tikslas — kaupti EEG, analizuoti juose rastus pikus
tiek rankiniu, tiek automatiniu biidu: http://eeg.markauskas.com., vartotojo vardas: eeg,

slaptazodis 85eeg?5.
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4 pav. Morfologinio filtro rasti epilepsinés formos pikai
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3 lentelé. EEG signale programos aptikty piky skai¢ius palyginus su gydytojo rastu piky

skai¢iumi
EEG Gydytojo F&stas piky Programos. f?stas piky Procentas
skaiCius skaicius
Miegas 307 349 88,0 %
Budrumas i 397 i

Mlegas,. triukSmingas 218 1391 11,5 %
signalas

M1egz}s, iSvalytas 18 254 85.8 %
signalas
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ISvados

1.

Vaikuy, serganciy Rolando epilepsija ir patirianciy priepuoliy per paskutini pusmet,
miego latencija buvo patikimai ilgesné bei SDSC klausimyno rodikliai (kvépavimo
sutrikimy miegant, miego ir budrumo ritmo bei padidéjusio mieguistumo sutrikimy)
patikimai didesni nei lyginamosios grupés pacientu.

Vaiky, serganciy Rolando epilepsija ir patirian¢iy priepuoliy per paskutini pusmeti,
CBCL rodikliai (socialiniai, mastymo, démesio sunkumy bei agresyvus elgesio) buvo

patikimai didesni nei lyginamosios grupés pacientu.

. Elgesio problemos buvo susijusios su ilgesne epilepsijos trukme, sunkesniais ir

daZnesniais priepuoliais, miego problemomis bei miego EEG pakitimais (didesniu nei
35/min. piky skai¢iumi bei piky lokalizacija ir kitose nei centrotemporalinés srityse).
Budrumo EEG nustatytas didesnis nei 17/min. piky skaicius buvo susijgs su ilgesniu

reakcijos laiku.

. Sunkiau gydoma Rolando epilepsija buvo susijusi su elgesio problemomis ir EEG

pakitimais (didesniu nei 37/min. piky skai¢iumi miego EEG bei piky lokalizacija ir
kitose nei centrotemporalinés srityse).

Piky skai¢iavimas gali buti automatizuotas morfologinio filtro algoritmu: programa
veiké 88,0 % tikslumu.

Praktiniai pasialymai

1.

Tiriant RE sergancius vaikus rekomenduojama jvertinti elgesio bei miego problemas;
ypac svarbu kryptingai tirti dél elgesio problemuy tuos pacientus, kuriy priepuoliai yra
gydomi sunkiau.

Prognozuojant, kurie pacientai gali sirgti sunkiau gydoma RE forma, tikslinga tirti
elgesio problemas, EEG piky lokalizacija ir piku skai¢iy miego metu (reikSmingi
rizikos veiksniai: piky skaicius, didesnis nei 37 per minute, piky lokalizacija kitose nei

centrotemporalinés srityse bei nustatytos elgesio problemos).
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