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Solitary epileptic seizures in the clinical practice

Part II: Findings of various modifications of EEG examination and
imaging methods in patients who experienced solitary unprovoked
epileptic seizure
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Abstract

BACKGROUND: The occurrence of the first unprovoked epileptic seizure always
requires thorough examination. The risk of incorrect diagnosis is high, non-epi-
leptic seizures represent 20-33% of newly diagnosed cases. The aim of the study
is to evaluate findings of various modifications of EEG examination in the group
of patients who experienced solitary unprovoked epileptic seizure and compare
benefits of CT and MRI examination of the brain of these patients.

MATERIAL AND METHODS: The group involved 84 patients hospitalized at the
Ist Department of Neurology , Faculty of Medicine, Comenius University in
Bratislava between January 1997 and January 2007 after experiencing unprovoked
epileptic seizure. It is a retrospective analysis of information from medical records
and clinical documentation. For statistic comparing of benefits of various modi-
fications of EEG examination and between CT and MRI examination of the brain
binomic test of proportion was used.

RESULTS: Interictal epileptiform EEG graphoelements in native EEG was recorded
only in 14.29% of patients. Statistically significantly more epileptiform graphoele-
ments comparing EEG and EEG after sleep deprivation of the patient (SD) with
one- hour recording was recorded with 24-hour 8 channels EEG monitoring after
SD, EEG after SD with one- hour recording was of no significance comparing
to native EEG. MRI examination of the brain was statistically more significant
comparing to CT examination.

CONCLUSION: Low catchment of epileptiform EEG graphoelements in patients
with solitary unprovoked seizure shows the importance of precise history in di-
agnostics of these patients. Though EEG is a very important examination it is an
auxiliary one. We confirmed that MRI examination in patients who experienced
solitary unprovoked epileptic seizure is undoubtedly the first choice method.

..................................................................................................
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INTRODUCTION

Electroencephalography (EEG) is an important non-
invasive examination method that informs about elec-
trical activity of the brain. It plays an important role in
differential diagnostics of seizures. The greatest diag-
nostic benefit of EEG belongs to diagnosis of epilepsy.
Finding of interictal epileptiform graphoelements sup-
ports the diagnosis of epilepsy with specificity of 96%
(Vojtéch, 2008; Zivin & Ajmone-Marsan, 1968). In
patients who experienced the first unprovoked epilep-
tic seizure 30-40% catchment of specific epileptiform
EEG abnormalities after the first EEG examination was
reported. (King et al. 1998; Shinnar et al. 1994). Higher
catchment was reported in EEG realized within 24 hours
from experienced seizure than after 24 hours (51%
versus 34%) (King et al. 1998). Abnormal EEG occurs
more frequently in patients with partial seizures than in
patients with generalized seizures and in patients with
late symptomatic etiology of epilepsy than in patients
with idiopathic epilepsy (Shinnar et al. 1994).

Imaging examinations represent one of the basic
methods in diagnostics of patients with epileptic sei-
zures. Their development has significantly contributed
to accurate diagnostics and classification of epileptic
syndromes. It is necessary to realize that these methods
can help reveal etiology of seizures and determine etio-
pathogenetic diagnosis. The fact that each patient after
first epileptic seizure must undertake these examination
is common and generally accepted.

MRI is an advantageous imaging method for CNS.
At present this method is the first choice method. Com-
paring with CT contrast resolution is better. MRI has no
problems with surrounding skeleton that caused arti-
facts in simpler CT. MRI examination has higher infor-
mative value in expressing structures of the nervous
system (white and grey matter) than CT examination
of the brain. It is the method of choice in examination
of lesions of the back cerebral pit (fossa cerebralis pos-
terior) and affections deposited close to middle line
and on cranial basis. MRI can reveal structural lesions
and brain anomalies which CT examination, that is
less sensitive, cannot (heterotopias, demyelinizations,
anomalies of gyrifications, vascular malformations,
etc.) (Botuta et al. 2007; Sykora et al. 2008). MRI is
markedly more advantageous in patients with temporal
epilepsy where it is able to express even very tiny struc-
tural changes and mesial temporal sclerosis (Carrilho
et al. 1994). In addition, in MRI examination patients
are not exposed, in contrast to CT, to radiation load.
CT advantages involve better availability, relatively low
price, possibility to examine non-cooperating patients
because the examination takes only several seconds and
it is less sensitive to movable artifacts. Moreover, CT has
less contraindications comparing to MRI. MRI cannot
be realized in patients with metal implants and clips,
pacemaker, uncontrollable claustrophobia. Result can
be adulterated if the patient does not cooperate.

MATERIAL AND METHODS

The group consisted of 84 patients hospitalized at
the 15t Department of Neurology, Faculty of Medicine,
Comenius University in Bratislava between January
1997 and January 2007 after experiencing unprovoked
epileptic seizure. We evaluated EEG findings and com-
pared diagnostic benefit of native EEG examination,
EEG examination after SD with one- hour recording
with electrodes circuit in the system of 10 — 20 and
24- hour EEG eight-channel EEG examination after
SD (LTM-EEQG after SD). We evaluated and compared
findings and diagnostic benefit of CT and MRI exami-
nation of the brain. Data were obtained by a retrospec-
tive analysis of information from medical records and
clinical documentation. "Native” interictal EEG was
recorded for 20 minutes on the hairy surface of the
head with electrode circuit in the system of 10-20, in
all cases also with realization of 4-minute hyperventila-
tion (HV) by mouth in frequency of 30 inspirations and
expirations per a minute and photostimulation (PS) by
flashes of the neon lamp - used frequency of flashes
was 4,8,10,12,14,24 Hz. The findings were assessed as
normal and abnormal where abnormal findings were
divided to epiletiform or non-epileptiform. Presence of
spikes, sharp waves, spike and wave complexes, com-
plexes of more spikes and a wave and complexes of a
sharp and slow wave was evaluated as a specific epi-
leptiform activity. Further abnormalities in EEG were
assessed as non-epileptiform (non-specific). Abnor-
malities in EEG (epileptiform and non-epileptiform)
were divided into regional (focal) and generalized
(difuse, non-focal).

Activation with sleep deprivation and LTM-EEG
after SD was realized only in a part of patients from
the reason of:

- diagnostic confirmation of seizures of epileptic
origin

- searching for focus in epileptic syndrome

- within the diagnostic process in unclear seizures

CT and MRI findings were assessed as normal and
pathological. Pathological finding was any deviation
from normal. In patients with realized both CT and
MRI examinations of the brain we evaluated, in case of
pathological finding on CT and MRI examinations, if
MRI contributed to deeper specification of the patho-
logical finding present on CT and if MRI examination
was more beneficial in these patients. In patients with
both imaging methods realized the diagnostic benefit
was statistically compared.

For statistic comparing of benefits of various modi-
fications of EEG examination and for comparing of
diagnostic benefits between CT and MRI examination
of the brain binomic test of proportion was used.

Copyright © 2009 Neuroendocrinology Letters ISSN0172-780X « www.nel.edu



RESULTS

Table 1. Interictal EEG findings, EEG findings after SD and LTM-EEG
after SD in patients who experienced solitary unprovoked epileptic
seizure.

Normal NFA NGA EFA EGA
EEG 41 23 8 8 4
(n=84)  (48.81%) (27.38%) (9.52%)  (9.52%) (4.77%)
ersp 35 9 6 6 3
(n,=59) (59.33%) (15.25%) (10.17%) (10.17%) (5.08%)
Ia-m;EsEDG 35 6 2 2 1
(n,=46) (76.09%) (13.04%) (4.35%) (4.35%) (2.17%)

(n = whole number of patients who underwent interictal EEG
examination, n; = number of patients who underwent EEG after

SD and n, = number of patients who underwent LTM-EEG after SD.
The numbers of patients are not identical for in case of diagnosed
epileptic disorder or epileptic focus the whole EEG diagnostic
algorithm was not needed. NFA = non-epileptiform focal EEG
abnormality, NGA = non-epileptiform generalized EEG abnormality,
EFA = epileptiform focal EEG abnormality, EGA = epileptiform
generalized EEG abnormality).

Statistical evaluation by binomic test of proportions
Benefit of EEG after SD compared to native EEG:
p=0.3228 - insignificant difference between proportions.

Benefit of LTM-EEG after SD compared to native
EEG + EEG after SD with the time of recording one hour:
p=0.0338 - significant difference between proportions.

In patients after solitary unprovoked epileptic seizure
also findings of both the CT and MRI examinations
of the brain were evaluated (Table 2). In patients with
realized both CT and MRI examinations of the brain
their diagnostic benefits were statistically compared.
If pathological finding on CT and MRI was found and
MRI enabled closer specification of the pathological CT
finding, we considered only MRI examination of the
brain as diagnostically beneficial (Table 3).

Statistical evaluation of benefits of MRI examina-
tion comparing to CT examination by binomic test
of proportions: p<0.0001 - high significant difference
between proportions.

DISCUSSION

We found that catchment of epileptiform manifesta-
tions in native EEG in patients who experienced soli-
tary unprovoked epileptic seizure (14.29%) is lower
than reported in literature (King et al. 1998; Shinnar
et al. 1994; Vojtéch, 2008; Zivin & Ajmone-Marsan,
1968). It might be explained by accepted fact of tran-
sient incidence of abnormalities in EEG records. That is
the reason that transient incidence of epileptiform EEG
abnormalities in patients with epilepsy is considered
the factor participating on different results of particular
studies. High percentage of non-specific (non-epilepti-
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Table 2. Findings of CT and MRI examinations of the brain in
patients after solitary unprovoked epileptic seizure (n=84).

UNPROVOKED SOLITARY EPILEPTIC
SEIZURES

Number of patients Number/whole (%)

CT brain 21
Normal 5 23.81%
Pathology 16 76.19%
MRI brain 6

Normal 2 0.33%
Pathology 4 0.67%
Realized 57

CT and MRI

CT normal

MRI normal 28 49.12%
CT normal .

MRI pathol. 12 21.05%
CT pathol.

MRI pathol./ .

closer specification CT 17712 29.83%
by MRI examination

CT pathol.

MRI normal 0 0%

Table 3. Patients after solitary unprovoked epileptic seizure in
which both imaging methods were realized (n=57).

Benefit
CT of brain 5
(n=57) (8.77%)
MRI of brain 29
(n=57) (50.88%)

form) abnormal EEG records in our cohort of patients
who experienced solitary epileptic seizure is in agree-
ment with literature data (Klass & Daly, 1979).

As mentioned above EEG plays a very important
role in differential diagnostics of paroxysmal disorders.
Recording of specific epileptiform EEG graphoelements
in correlation with history and clinical picture enables
to confirm or support the diagnosis of epilepsy. It is
known that occurrence of epileptic seizures and EEG
epileptiform manifestations is usually accidental and
that EEG characteristics varies fast. In effort to reduce
the proportion of so called negative EEG findings (with-
out epileptiform activity) in patients with epilepsy, more
activating methods were included into clinical practice
as hyperventilation, photostimulation, sleep depriva-
tion (Nespor, 2007). Long term monitoring EEG (LTM-
EEG) is used to reveal some latent manifestations.
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Our results showed that the difference in catchment
of epileptiform EEG manifestations between interic-
tal native EEG (using HV and PS) and EEG after SD
recorded for the time of one hour in the group of patients
who experienced solitary unprovoked epileptic seizure
was statistically insignificant. On the contrary more sta-
tistically significant epileptiform findings were recorded
by LTM-EEG after SD when compared to native EEG +
EEG after SD with the time of recording of one hour. It is
very important to realize the limits of EEG examination.
Firstly - normal EEG finding does not rule out clini-
cal diagnosis of epilepsy and presence of epileptiform
EEG abnormality does not confirm that the patient has
epilepsy. Recurrent occurrence of abnormal interictal
EEG findings in the group of non-epileptic seizures
is also known (Kuba et al. 2001; Kukumberg, 2007).
That’s why EEG must be recognized as the method
that plays a very important role in diagnostics of epi-
lepsy or paroxysmal disorders, however, as the adjuvant
examination method its role is limited. In clinically clear
epileptic manifestations EEG can confirm, or in specific
cases support, clinically clear diagnosis of epilepsy. In
clinically absent typical epileptic manifestations high
cautiousness is needed in evaluation of the diagnosis
(incorrect evaluation or over-evaluation of EEG finding).

Recent development of imaging methods has signifi-
cantly contributed to make diagnosis and classification
of epileptic syndromes more precise. MRI is currently
considered the first choice method in patients with
epilepsy (Komarek, 2007). Our results in the group of
patients who experienced solitary unprovoked epilep-
tic seizure confirm this. CT scanning did not show any
pathology which would not be shown by MRI exami-
nation. However, cases with normal CT finding and
pathological MRI finding were observed repeatedly.
Moreover, MRI examination of the brain enabled closer
specification of the pathological process on CT in cases
with abnormal CT finding. As far as the diagnostic
benefits of MRI in our patients who experienced soli-
tary unprovoked epileptic seizure are concerned, MRI
examination of the brain brought benefit, comparing to
CT examination, in 24 out of 57 cases with concurrently
realized CT and MRI examinations and brought statis-
tically significantly more diagnostic information when
compared to CT examination (p<0.0001). These figures
prove that CT has lower informative value when com-
pared to MRI examination of the brain and thus it has
to be indicated only in case when MRI cannot be used
(medical contraindication or absence of the device) or
in case of urgency (in risk of “delay” when acute brain
damage id suspected).

CONCLUSION

Epileptiform graphoelements in native interictal EEG
were recorded in 14.29% of patients who experienced
solitary unprovoked epileptic seizure. Difference in
catchment of epileptiform EEG manifestations between

native interictal EEG examination and EEG after SD
recorded for the time of one hour was statistically insig-
nificant. On the contrary, statistically significantly more
epileptiform EEG findings were recorded by 24-hour
EEG after SD (LTM-EEG after SD) comparing to native
EEG and EEG after SD recorded one hour. Here it must
be emphasized that diagnosis of solitary epileptic sei-
zure and epilepsy is clinical diagnosis. EEG is in this
group of patients very important examination but still
the adjuvant examination.

Statistical comparing of diagnostic benefits of CT
and MRI examinations of the brain confirmed that MRI
examination of the brain in patients who experienced
solitary unprovoked epileptic seizure is definitely the
first choice method.
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