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Summary
Aim:  To  investigate  the  effect  of  chronic  VPA  treatment  of  EEG  functional  connectivity  in
successfully  treated  idiopathic  generalized  epilepsy  (IGE)  patients.
Patients  and  methods:  19-channel  waking,  resting-state  EEG  records  of  26  IGE  patients  were
analyzed before  treatment  (IGE)  and  after  the  90th  day  of  treatment  (VPA),  in  seizure-free  con-
dition. Three  minutes  of  artifact-free  EEG  background  activity  (without  epileptiform  potentials)
was analyzed  for  each  patient  in  both  conditions.  A  group  of  26  age-matched  healthy  norma-
tive control  persons  (NC)  was  analyzed  in  the  same  way.  All  the  EEG  samples  were  processed  to
LORETA (Low  Resolution  Electromagnetic  Tomography)  to  localize  multiple  distributed  sources
of EEG  activity.  Current  source  density  time  series  were  generated  for  33  regions  of  interest  (ROI)
in each  hemisphere  for  four  frequency  bands.  Pearson  correlation  coefficients  (R)  were  com-
puted between  all  ROIs  in  each  hemisphere,  for  four  bands  across  the  investigated  samples.  R
values corresponded  to  intrahemispheric,  cortico-cortical  functional  EEG  connectivity  (EEGfC).
Group and  condition  differences  were  analyzed  by  statistical  parametric  network  method.
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286 Dömötör: Mirtazapin által provokált fokális motoros rohamok és status epilepticus
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#TI#MIRTAZAPIN ÁLTAL PROVOKÁLT FOKÁLIS MOTOROS
ROHAMOK ÉS STATUS EPILEPTICUS#/TI#
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#AB#The seizure-provoking effect of the tetracyclic antidepressant
mirtazapine is not a well-known adverse effect of the drug.
The authors report on a 39-year-old non-epileptic patient
who had been treated for depression with the usual daily
dose of mirtazapine. Having increased the daily dose of the
drug from 30 to 45 milligrams he experienced a few clonic
seizures of the right lower limb. This symptom and insomnia
erroneously intended the patient to further increase the daily
dose of mirtazapine, which immediately resulted in the evo-
lution of focal clonic status epilepticus in the same limb.
After admission, this condition was recorded by video-EEG
and abolished by intravenous administration of levetirac-
etam after the intravenous clonazepam had been ineffec-
tive. Discontinuation of mirtazapine and administration of
carbamazepine resulted in completely seizure-free state that
persisted even after carbamazepine treatment was terminat-
ed. The clinical and laboratory data indicate the seizure-
provoking effect of mirtazapine in the reported case.#/AB#

Keywords: #KW#status epilepticus,#/KW# #KW#mirtazapine#/KW#

<H_ABST>A mirtazapin gyakran használt tetraciklikus antidep -
resszívum, amelynek epilepsziás rohamot provokáló
hatásáról alig van adat. A szerzôk egy 39 éves, nem epilep-
sziás, depresszió miatt kezelt beteg esetét ismertetik, aki
esetében az addig szedett mirtazapin dózisának növelésével
jobb alsó végtagi fokális clonusos epilepsziás rohamok
jelentkeztek. További dózisemelés mellett fokális motoros
status epilepticus alakult ki. Ezt videó-EEG segítségével
rögzítették, majd az intravénás benzodiazepin hatástalan-
ságát tapasztalva, intravénás levetiracetam adásával
megszüntették. A mirtazapin elhagyása és carbamazepin
beállítása után újabb rohamok nem jelentkeztek, a beteg a
carbamazepin elhagyása után is rohammentes maradt a
13 hónapos követés során. A klinikai adatok és a labo-
ratóriumi, EEG- és képalkotó leletek a mirtazapin roham-
provokáló hatására utalnak.

Kulcsszavak: <H_KEY>status epilepticus, mirtazapin
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Amirtazapin tetraciklikus, a noradrenerg és sze-
rotoninerg rendszerre ható antidepresszívum.

Erôteljes antidepresszív hatása a triciklikus és a
szerotonin-újrafelvételt gátló (SSRI) típusú anti-
depresszívumokhoz viszonyítva kedvezô mellékha-
tásprofillal társul. Leggyakoribb mellékhatásai:
álmosság (54%), szájszáradás (25%), megnöveke-

dett étvágy (17%), testsúlynövekedés (12%), szédü-
lés (7%)1. Mirtazapin által provokált epilepsziás
rohamra egyetlen megbízható utalás van az iroda-
lomban: egy, phenytoinkezelés mellett rohammen-
tes epilepsziás beteg esetében az elsô mirtazapindó-
zis bevételét követô éjszakán epilepsziás roham
jelentkezett, majd a rákövetkezô éjszakán megis-
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INDIVIDUAL EVALUATION OF LORETA 
ABNORMALITIES IN IDIOPATHIC GENERALIZED
EPILEPSY
Clemens B, MD, PhD; Puskás Sz MD, PhD; Besenyei M, MD;
Kondákor I, MD, PhD; Hollódy K, MD, PhD; 
Fogarasi A, MD, PhD; Bense K, MD; Emri M, MD, PhD;
Opposits G, MD, PhD; Kovács NZs, MD; Fekete I, MD, PhD
Ideggyogy Sz 2016;69(1–2):000–000.

Background – Contemporary neuroimaging methods dis-
closed structural and functional cerebral abnormalities in
idiopathic generalized epilepsies (IGEs). However, individual
electrical (EEG) abnormalities have not been evaluated yet
in IGE patients.
Methods – IGE patients were investigated in the drug-free
condition and after 3-6 month of antiepileptic treatment. To
estimate the reproducibility of qEEG variables a retrospec-
tive recruited cohort of IGE patients was investigated. 19-
channel resting state EEG activity was recorded. For each
patient a total of 2 minutes EEG activity was analyzed by
LORETA (Low Resolution Electromagnetic Tomography). Raw
LORETA values were Z-transformed and projected to a MRI
template. Z-values outside within the [+3Z] to [-3Z] range
were labelled as statistically abnormal.
Results – 1. In drug-free condition, 41-50% of IGE 
patients showed abnormal LORETA values. 2. Abnormal
LORETA findings showed great inter-individual variability. 
3. Most abnormal LORETA-findings were symmetrical. 
4. Most maximum Z-values were localized to frontal or tem-
poral cortex. 5. Succesfull treatment was mostly coupled
with disappearence of LORETA-abnormality, persistent
seizures were accompanied by persistent LORETA abnor-
mality. 
Discussion – 1. LORETA abnormalities detected in the
untreated condition reflect seizure-generating property of
the cortex in IGE patients. 2. Maximum LORETA-Z abnor-
malities were topographically congruent with structural

Háttér és cél – Idiopathiás generalizált epilepsziában (IGE)
gyûlnek az agykérgi ictogen állapotra vonatkozó strukturális
és funkcionális képalkotó vizsgálatok eredményei, de a
kvantitatív EEG (qEEG) -jellemzôket csak csoportszinten vizs-
gálták. Munkánkban az EEG-háttértevékenység egyedi
vonásait vizsgáltuk IGE-betegekben, gyógyszermentes és
antiepileptikummal kezelt állapotban.
Módszerek – Prospektív vizsgálatban IGE-betegek nyugal-
mi-ébrenléti EEG-aktivitását elemeztük gyógyszermentes
állapotban és a gyógyszeres kezelés 3–6. hónapja között.
Emellett retrospektíve gyûjtött IGE-betegekben a qEEG-lelet
állandóságát is vizsgáltuk. Tizenkilenc csatornás EEG-
felvételekbôl betegenként összesen kétpercnyi hát-
tértevékenységet elemeztük LORETA (Low Resolution
Electromagnetic Tomography) módszerrel. A LORETA-aktivi-
tás abszolút értékeit Z-transzformációnak vetettük alá, majd
színkódoltan, MRI-templáton jelenítettük meg. A [+3Z] és
[–3Z] közti intervallumon kívül esô értékeket kórosnak
minôsítettük.
Eredmények – 1. Gyógyszermentes állapotban a LORETA-
lelet kóros volt a betegek 41–50%-ában. 2. A kóros esetek-
ben nagy interindividuális változatosság jelentkezett. 3. IGE-
betegek többségében a kóros aktivitást mutató agykérgi
terület kétoldali és szimmetrikus volt. 4. A maximális eltérés
a legtöbb IGE-betegben a frontális vagy temporalis kéreg-
ben jelentkezett. 5. A rohammentesség többnyire LORETA-
normalizációval járt, a perzisztáló rohamok perzisztáló
LORETA-abnormalitással.
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A B S T R A C T

Purpose: To explore intrahemispheric, cortico-cortical EEG functional connectivity (EEGfC) in benign

childhood epilepsy with rolandic spikes (BECTS).

Methods: 21-channel EEG was recorded in 17 non-medicated BECTS children and 19 healthy controls.

180 s of spike- and artifact-free activity was selected for EEGfC analysis. Correlation of Low Resolution

Electromagnetic Tomography- (LORETA-) defined current source density time series were computed

between two cortical areas (region of interest, ROI). Analyses were based on broad-band EEGfC results.

Groups were compared by statistical parametric network (SPN) method. Statistically significant

differences between group EEGfC values were emphasized at p < 0.05 corrected for multiple comparison

by local false discovery rate (FDR).

Results: (1) Bilaterally increased beta EEGfC occurred in the BECTS group as compared to the controls.

Greatest beta abnormality emerged between frontal and frontal, as well as frontal and temporal ROIs. (2)

Locally increased EEGfC emerged in all frequency bands in the right parietal area.

Conclusions: Areas of increased EEGfC topographically correspond to cortical areas that, based on

relevant literature, are related to speech and attention deficit in BECTS children.

� 2016 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Benign epilepsy of childhood with centro-temporal spikes
(BECTS) is a well-known epilepsy syndrome. Typical BECTS
patients have very rare focal seizures and do not show neurological
Abbreviations: BECTS, benign childhood epilepsy with centro-temporal spikes;

EEGfC, EEG functional connectivity; CSD, current source density; FD, false discovery

rate; NC, normal (healthy) control; LORETA, Low Resolution Electromagnetic

Tomography; LSC, LORETA Source Correlation; ROI, region of interest; SPN,

statistical parametric network.
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1059-1311/� 2016 British Epilepsy Association. Published by Elsevier Ltd. All rights re
abnormalities in the interictal state. Their EEG records show
centro-temporal interictal epileptiform discharges. Prognosis is
excellent, terminal remission occurs in all cases by the age of 16
years. Therefore, BECTS has been classified as idiopathic focal
epilepsy [1,2]. The term ‘‘idiopathic’’ traditionally implies lack of
‘‘demonstrable anatomic lesions’’ [1]. However, this notion has not
been valid any longer. Structural and functional abnormalities
were described in typical BECTS children: bilaterally increased
gray matter volume in the frontal lobes and insula [3], extensive
cortical thinning in frontal, central, parietal and temporal areas [4].
Abnormal white matter was found in the frontal and temporal
lobes [5]. Decreased functional MRI (fMRI) connectivity was
demonstrated between Broca’s area and the sensorimotor network
[6]. Subtle cognitive and language difficulties that occur in 28–53
per cent of BECTS children [7] further suggest the presence of
served.
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