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Mahmut Bilal CAMAN, Vedat Semai BEK, Yasemin UNAL, Giilnihal KUTLU

Mugla Sitki1 Kogman University, School of Medicine, Department of Neurology, Mugla

Oz

Gegici biling kaybi (LOC) acil servis bagvurulari i¢ginde 6nemli
bir yere sahiptir. Bu sebeple LOC etiyolojisini tanimlamak ¢ok
o6nemlidir. Bu ¢aligmada istek yapan klinisyenin ihtiyaglarinin
karsilanip karsilanmadigini  degerlendirmek i¢in poliklinik
elektroensefalografi (EEG) kayitlarimizi retrospektif olarak
inceledik. Poliklinigimizdeki 01.07.2017 - 01.07.2018 arasindaki
EEG kayitlart incelendi. EEG'lerin 1015 genel noroloji
uzmanlari (%70.05), 355'i epilepsi uzmanlart (%24.5) ve 79'u
diger bolimler (5.5) tarafindan istendi. Psikiyatri boliimii; diger
bolimler icinde tigte bir oranla gogunluktaydi. 1449 EEG'den
281'i anormaldi (%19.4). EEG kayd: sirasinda sadece ii¢ hasta
nobet gegirdi. EEG kayit istemi i¢in 6n tani; 829 hastada (%57.2)
epilepsi, 257 hastada (%17.8) senkop, 12’sinde bag agrist (%0.8),
12’sinde vertigo (%0.8), 71'inde bilissel islev bozuklugu (%4.9),
16'sinda uyku bozuklugu (%]1.1), 18'inde intrakraniyal kitle
lezyonu (%1.0), 54'inde serebrovaskiiler hastaliklar (%3.7),
26'sinda zihinsel durum degisikligi (%73.3) ve 15 hastada (%1.0)
ensefalitti. Epilepsi on tanisi ile yapilan kayitlarda normal EEG
kayd:r oran1 %76.5 idi. Epilepsi 6n tanisi olan hastalarin
%45.1'inde keskin/diken, %41.5'inde fokal/jeneralize yavaslama
ve %11.8'inde zemin aktivitesinde yavaglama anormallikleri
bulundu. Genel olarak anormallik yiizdesi diger bolimlerin
aksine (%82.1), genel norologlar (%76.0) ve epilepsi uzmanlari
(%76.9) tarafindan talep edilen EEG'lerde benzerdi. Sonug
olarak; EEG bir tarama testi olarak yorumlanmamaldir, biling
kayb1 epizodu sirasinda hastalarin detaylari ve klinik 6zellikleri
paha bigilmez bir 6neme sahiptir, EEG kayd: isteminden dnce 6n
tan1 tekrar tekrar degerlendirilmelidir.

Anahtar Kelimeler: EEG, Epilepsi, Nobet, Senkop

Abstract

Transient loss of consciousness (LOC) has an important place in
emergency applications. Therefore, it is very important to define the
etiology of LOC. In this study, we retrospectively analyzed our
outpatient electroencephalography (EEG) records to evaluate
whether the clinician ordering the test had a fulfilling result. EEG
recordings between 01.07.2017 to 01.07.2018 in our outpatient
clinic were reviewed. 1015 of EEGs were ordered by general
neurologists (70.05%), 355 by epilepsy specialists (24.5%) and 79
by other departments (5.5%). The Department of Psychiatry was
leading among other departments by one third. 281 out of 1449
EEGs were abnormal (19.4%). Only three patients had a seizure
during EEG recording. Preliminary diagnosis for EEG record
request were epilepsy in 829 patients (57.2%), syncope in 257
patients (17.8%), headache in 12 (0.8%), vertigo in 12 (0.8%),
cognitive dysfunction in 71 (4.9%), sleep disorder in 16 (1.1%),
intracranial mass lesion in 18 (1.0%), cerebrovascular diseases in 54
(3.7%), altered mental status in 26 (73.3%) and encephalitis in 15
patients (1.0%). Normal EEG recording results were 76.5% in the
recordings with preliminary diagnosis of epilepsy. Abnormalities
found in patients with preliminary diagnosis of epilepsy patients
were sharp/spike in 45.1%, focal/generalied slowing in 41.5% and
background slowing in 11.8%. Overall abnormality percentage was
similar in EEGs requested by either general neurologists (76.0%) or
epilepsy specialists (76.9%) but not by other departments (82.1%).
As a result; EEG should not be interpreted as a screening test,
patients’ details and clinical features during loss of consciousness
episode have a priceless importance and preliminary diagnosis
should be re- and reevaluated before EEG recording request.
Keywords: EEG, Epilepsy, Seizure, Syncope

Introduction

Transient loss of consciousness (LOC) accounts
for almost 3% of all emergency department
attendances. Defining the etiologies is very
important. Over 90% of presentations are due to
epileptic seizures, syncope or psychogenic non-
epileptic seizures (1). Unless the paroxysmal event
takes place in the setting of video-
electroencephalography (VEEG) unit, there is a need
for a gold standard diagnostic test, which we do not
have. The diagnosis of epilepsy is made primarily on
clinical grounds, but clinical criteria alone may not
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be sufficient for either diagnosis or determining the
classification. On the other hand, the interictal EEG
on its own cannot diagnose or exclude epilepsy and
cannot indicate prognosis independently or the
likelihood for seizure relapse after discontinuation of
antiepileptic drugs (AEDS) (2).

Although interictal findings are valuable in EEG,
interictal epileptiform discharges in individuals
without a history of seizure can be found and it is
confusing. How EEG is interpreted or how much
efficiently the EEG used is a matter of question in
the outpatient clinics? How often can EEG findings
support the preliminary diagnosis should be known
by the clinician before ordering an EEG record?

We retrospectively analyzed our outpatient EEG
records to evaluate whether the clinician ordering the
test had a fulfilling result.

Material and Method

Ethics committee approval was obtained from
Mugla Sitk1 Kogman University Human Researches
Ethics Committee (02.06.2020/71). EEG recordings
between 01.07.2017 to 01.07.2018 in our outpatient
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clinic were reviewed. Inclusion criteria was limited
with age restriction that EEGs of patients below 18
were not included. Ordering clinicians were
classified as general neurologist, epilepsy specialist
and other departments. All recordings were reviewed
by two epilepsy specialists. All were classified as
normal, or abnormal. Abnormal recordings were
grouped as having sharp/spike waves, focal or
generalized slowing, and background slowing.
Cardiac arrhythmias were also noted. Preliminary
diagnoses were epilepsy, syncope, headache,
vertigo, cognitive dysfunction, sleep disorders,
cerebrovascular disease, intracranial mass lesion,
altered mental status and encephalitis. Percentage
values were evaluated.

Results

The total number of EEG recordings was 1449,
Gender distribution was even with 726 female and
723 male patients. Mean age was 43.9 years. 1015 of
EEGs were ordered by general neurologists
(70.05%), 355 by epilepsy specialists (24.5%) and
79 by other departments (5.45%) (Figure 1). The
Department of Psychiatry was leading among other
departments by one third. 281 out of 1449 EEGs
were abnormal (19.4%). Only three patients had a
seizure during EEG recording. Preliminary
diagnosis for EEG record request were epilepsy in
829 patients (57.2%), syncope in 257 patients
(17.8%), headache in 12 (0.8%), vertigo in 12
(0.8%), cognitive dysfunction in 71 (4.9%), sleep
disorder in 16 (1.1%), intracranial mass lesion in 18
(1.0%), cerebrovascular diseases in 54 (3.7%),
altered mental status in 26 (73.3% ) and encephalitis
in 15 patients (1.0%).

Normal EEG recording results were 76.5% in the
recordings with preliminary diagnosis of epilepsy.
These were 96.5% in syncope, 75% in headache,
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Figure 1. Percentage of specialists ordering EEG

100% in vertigo, 88.7% in cognitive dysfunction,
87.5% in sleep disorders, 60% in intracranial mass
lesion, 75.9% in cerebrovascular diseases, 65.3% in
altered mental status and 73.3% in encephalitis
(Figure 2). Abnormalities found in patients with
preliminary diagnosis of epilepsy patients were
sharp/spike (Interictal Epileptiform
Discharges=IED) in 45.1%, focal/generalied
slowing in 41.5% and background slowing in 11.8%.
Overall abnormality percentage was similar in EEGs
requested by either general neurologists (76.0%) or
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epilepsy specialists (76.9%) but not by other
departments (82.1%).
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Figure 2. Percentage of normal EEG recording relation the
preliminary diagnoses

Discussion

An EEG, which has been used for neuroimaging
purposes for nearly a hundred years, was first
recorded on animals by Richard Canton in 1875 (3).
The first record on humans was in 1924 and was
recorded by the German psychiatrist Hans Berger.
Alpha rhythm and a relationship with alpha rhythm
and eye closure were also described by Hans Berger
(3). In the 1930s, studies focused on the relationship
between epilepsy and EEG. Interictal patterns and
ictal patterns; generalized and focal epileptiform
discharges, were defined in these years by Gibbs,
Lennox and Jasper (4). For the placement of
electrodes on the scalp, a 10-20 system was
developed in 1958 and years later, the International
Federation of Clinical Neurophysiology
recommended the use of the 10-20 system in
recording (3). The years after the Second World War
have been quiet for EEG. Along with technological
developments, EEG has been an indispensable tool
for neuroimaging in recent years (5).

EEG waves are formed by postsynaptic
potentials in the cerebral cortex (6). These waves are
recorded as negative if the ion entering the cell has a
positive potential, and positive if the ion entering the
cell is negatively charged (6). These discharges can
give an idea to the clinician about the diagnosis and
prognosis of the disease, in many diseases such as
epilepsy, syncope, cognitive dysfunction, sleep
disorders, and encephalitis. For this reason, in this
study we examined the EEG records in our clinic.

Our analysis showed that the vast majority of
EEGs (70%) were requested by the general
neurology outpatient clinic. This can be explained by
the fact that the number of general neurology
outpatient clinics are higher than in other areas. As a
preliminary diagnosis, the most “epilepsy” (57.2%)
was written in EEGs. It was followed by “syncope”
with 17.7%.
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Of the total 829 EEG requested with a
preliminary diagnosis of epilepsy, 195 were
pathological (23.5%). 88 of them had interictal
epileptiform discharges. At 11%, ground activity
was slow. Epileptic seizures were observed in 3
patients during EEG recording.

In focal symptomatic epilepsies usually single
high voltage spike wave, sharp wave (prominent
after coming slow wave), mono- or polymorphic
delta and vertical asymmetry as a rule. In idiopathic
generalized epilepsies there is usually more than one
focus of low voltage fast spikes or sharp waves with
after coming slow (2). On the other hand, IED can
be found in individuals without seizures. The
detection of IED in such persons raises questions
regarding the probability of future seizures and
whether that probability justifies treatment with
AEDs or restrictions of activities such as driving (7).

Repeated EEG studies may be useful. 56% of
patients with a positive history of epilepsy had a
specific discharge in the first EEG (8). This increases
to 92% with three EEGs. Most studies have shown
that an epileptiform discharge is predictive of seizure
recurrence. In presence of epileptiform discharge,
the recurrence risk is approximately double what
would be predicted after normal EEG (9).

Although EEG abnormalities were reported with
syncope, these results should be interpreted
cautiously (10).

Early and late myoclonic or tonic contractions
associated with syncope can be confused with
epileptic seizure (11). Early contractions are caused
by cerebral hypoperfusion, while late contractions
are caused by cerebral reperfusion (12). EEG is very
important for differential diagnosis in these patients.

Vasovagal hyperactivity leads to bradycardia or
sinus arrest and causes syncope. Maneuvers such as
compression on the eye can cause vasovagal
hyperactivity (11). Since syncope and epileptic
seizures can be confused clinically, EEG is
important in the differential diagnosis.

Ictal bradycardia or asystole can cause syncope
during a seizure (12,13). If pallor, atony, LOC or
early myoclonic contractions are observed clinically
during the seizure, ictal bradycardia and asystole
should be suspected (12). In the EEG recorded
during this period, ictal discharges may continue or
a diffuse slowing can be observed (12). Ictal asystole
should be considered in cases of Sudden Unexpected
Death in Epilepsy (SUDEP) (13).

EEG is an auxiliary examination to exclude
epilepsy in patients presenting with LOC and
syncope. In addition, EEG should be used to
determine the etiology of syncope. In our analysis,
pathology was determined in 9 of the 257 EEG
requested by pre-diagnosis of syncope (3.5%). 6 of
them observed focal/generalized slow waves, while
2 records observed slow ground activity. In 1 record,
IED was detected.
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EEG is an auxiliary examination in the diagnosis
and follow-up of dementia. The disruption of cortical
networks responsible for cognitive functions causes
EEG abnormality (14). Slowing in ground activity is
associated with decreased cognitive functions. In
addition, focal abnormalities, spike-wave complexes
can be observed in dementia (15). EEG might help
to differentiate dementia types (15).

EEG is a guiding test in many diseases other than
epilepsy, dementia and syncope. For example;
headaches, cerebrovascular diseases, sleep disorders
and encephalitis. EEG can be used in differential
diagnosis rather than diagnosis of these diseases.

In conclusions; EEG should not be interpreted as
a screening test. It should be seen as an aid to
diagnose in epilepsy, syncope, dementia and many
other diseases. Patients’ details and clinical features
during LOC episode have a priceless value. This
should be evaluated first for diagnosis. Preliminary
diagnoses should be re- and reevaluated before EEG
recording request.

Ethics Committee Approval: Ethics committee
approval was obtained from Mugla Sitki Kogman
University Human Researches Ethics Committee
(02.06.2020/71).
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