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SUMMARY: Surgery is recommended for children with
localization related epilepsy that is intractable to drug
therapy. For a successful surgical outcome, the precise
localization of the epileptogenic cortex should be
determined. Several diagnostic techniques may be used in
order to achieve this goal; however, EEG is still the main
method. In some patients scalp EEG is not capable of|
localizing epileptogenic focus or it is discordant with other
diagnostic measures. In such patients, invasive EEG
monitoring should be performed. [n this article, we
emphasize the importance of invasive EEG monitoring in
three patients with medically refractory epilepsy. To our
knowledge, these cases are the first children evaluated by
invasive EEG monitoring in a university hospital in Turkey.
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OZET: Cocukluk ¢agimn ilag tedavisine direngli
parsiyel epilepsilerinin  tedavisinde cerrahi  tavsiye
edilmektedir. Ancak cerrahinin bagarili sonuglar verebilmesi
i¢in epileptojenik korteksin yeri tam olarak belirlenmelidir.
Bu amag igin gesitli tam yontemleri kullamlmaktadir, ancak
EEG hala ana metoddur. Bazi olgularda skalp EEG
epileptojenik korteksin yerini belirlemede yetersiz kalabilir
ya da diger tam metodlarinin sonuglari ile uyumlu
olmayabilir. Bu tiir olgularda invaziv EEG monitérizasyonu
yapilmalidir. Bu yazida ilag tedavisine direngli parsiyel
epilepsili  ii¢  olgu nedeniyle invaziv  EEG
monitérizasyonunun énemini vurguladik. Bizim bilgilerimize
gére olgularimiz Tirkiye'de bir iiniversite hastanesinde
invaziv EEG monitérizasyonu uygulanan ilk g¢ocuk
olgulardr.

Anahtar Kelimeler: [nvaziv EEG Monitérizasyonu,
Cocuk, [laca Direngli Epilepsi Cerrahi.

INTRODUCTION

Antiepileptic drugs control seizures in most
patients with epilepsy, whereas about 25% of
epileptic patients fail to gain complete control
over their seizures, despite trials of multiple
medications (1). This group of epilepsy is defined
as medically refractory epilepsy. In children with
medically refractory localization related epilepsy,
seizures generally originate from a particular area
of the brain and some of these patients may
benefit from surgical treatment for epilepsy.
Determination of the precise localization of the
epileptogenic focus or zone is imperative for
planning surgical treatment in such cases of

uncontrolled epilepsy (1). Although noninvasive
evaluation is conclusive alone in most patients,
some patients with medically refractory complex
partial seizures cannot be evaluated clearly by
noninvasive tests despite improvements in these
techniques. EEG recording with invasive
electrodes is required if scalp EEG is not capable
of localizing the epileptogenic focus and/or if
there is a discordance between seizure semiology,
scalp EEG, neuroradiology and functional
imaging (1-3). Depth and/or subdural electrodes
are employed to localize the focus in these
patients. We report three cases with complex
partial seizures diagnosed as temporal lobe
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Fig. 3: MRI shows the electrodes in the right subtemporal
region.

After the patient was taken to the telemetry
room a reference electrode was affixed to the
vertex with collodion. The EEG recordings were
done with referential or bipolar montages
depending on the location of the focus and
previous recordings. The patients received
antibiotics intravenously shortly prior to
clectrode implantation and were maintained on
intravenous antibiotic therapy every 12 hours
until the electrodes were withdrawn. No
complications were seen during electrode
placement, monitoring and electrode extracting.

Video EEG monitoring was continued until
the patients underwent 3 spontaneous typical
seizures. The electrodes were removed
percutancously in the patient's room after
sufficient data were obtained.

DISCUSSION

Twenty-five percent of children with epilepsy
continue to experience seizures despite
appropriate medical management and such
children are considered to have medically
refractory epilepsy (1). These type of epileptic
patients may benefit from surgical treatment
including hemispherectomy, corpus callosotomy,
multiple subpial resections and focal cortical
resections of the temporal and extratemporal
lobes such as anterior temporal lobectomy and
selective amygdalohippocampectomy (1). A
successful outcome of cpilepsy surgery is
generally defined as a seizure-free state without
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neurologic deficit. Determining the precise
localization of the epileptogenic zone is
necessary for a successful surgical outcome.
Many diagnostic methods including ictal and
interictal scalp video EEG recordings, MRI,
positron emission tomography (PET), single
photon emission computerized tomography
(SPECT) and interictal magnetoencephalography
can be used for localizing the epileptogenic zone
(1,4-6). If the clinical, neuropsychological, ictal
and interictal EEG and radiological data are all
concordant, and indicate the same area as the
epileptogenic zone, epilepsy surgery can be
performed. However, if there is a discordance
between the findings from different diagnostic
features, further evaluation is needed (1-3.7).
Invasive EEG monitoring using subdural strip,
grid and depth electrodes provides further
information about the epileptogenic cortex
despite carrying some risks like infection,
bleeding and tissue damage (8). Dichl et al.
suggested that indications of invasive EEG
dramatically decreased since the introduction of
high resolution MRI (9). It is reported that
invasive EEG was required in 27% of patients
with intractable TLE for successful surgical
outcomes (10). Kim et al. showed that invasive
EEG was also valuable in the evaluation of
intractable extratemporal lobe epilepsies (11).
Lee et al. reported that ictal scalp EEG could
determine epileptogenic focus precisely in only
52% of 86 patients with intractable TLE who
subsequently underwent invasive study and
resective surgery (12). We used invasive EEG
monitoring in three patients with complex partial
seizures that were probably originating from the
temporal lobe. In patient 1, scalp ictal EEG had
not indicated the epileptogenic zone precisely.
Invasive EEG monitoring was needed because of
the absence of anatomo-electro-clinical
correlation. Invasive ictal EEG monitoring
showed that seizures were generating from the
left temporal lobe. In patient 2, ictal and interictal
scalp EEG revealed a lateralized epileptogenic
focus in the left hemisphere, but localization
could not be determined. Invasive EEG
monitoring was performed to ascertain whether
the epileptogenic focus was localized in the
temporal lobe or not. It showed the epileptogenic
focus to be in left temporal neocortical structures.
In patient 3, abnormal ictal and interictal scalp
EEG findings were on both the left and right



temporal lobes. Invasive EEG monitoring was
performed for further evaluation, but invasive
EEG did not provide any further information.
EEG monitorization with depth electrodes was
planned. Invasive EEG were extremely valuable
in the presurgical evaluation of our patients. We
did not observe any complications during the
placement of invasive electrodes, video EEG
monitoring and after extracting the electrodes. In
this article, we reported three cases to emphasize
the importance of invasive EEG in children with
medically refractory epilepsy, especially in the
absence of anatomo-electro-clinical correlation.

In conclusion, despite improvements in
noninvasive EEG technology, high resolution
cranial MRI and functional imaging methods,
some patients with localization-related medically
refractory epilepsy cannot be evaluated clearly
when determining surgical treatment. If there is a
discordance between scalp EEG, MRI, seizure
semiology or if scalp EEG data is inconclusive,
invasive EEG monitoring should be performed.
In certain patients invasive EEG monitoring is
very helpful for presurgical evaluation.
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