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Background: The aim of the current study was to assess the value of simultaneous EKG
with EEG to diagnose cardiac disorders in patients with seizure- like attacks and to
investigate the extent of misdiagnosis of epilepsy.

Materials and Methods: 210 patients presenting with transient loss of consciousness
(TLoC) and paroxysmal events suspicious to seizure were studied. All patients had
undergone EEG simultaneous with an EKG. Besides reporting the EEG, a cardiologist
analyzed the EKG in an attempt to recognize abnormal EKG as a potential cause of TLoC.
Moreover, in all patients it was ascertained if any cardiac disorders in patients and their
first degree relatives had been diagnosed.

Results: Sixteen out of two hundred ten (7.6%) patients had abnormal EKG which was
significantly potential cause of symptom of whom 6 patients were found to have
bradycardia and 10 patients had dysrhythmias. Moreover, in patients with previous
cardiovascular disorder, 30.4% had abnormal EKG where as in patients without cardiac
disease only 4.8% had EKG abnormalities. Besides in patients with positive family history
for cardiac disease 20.3% had abnormal EKG while in patients without family history of
cardiac disease, abnormal EKG was revealed in only 2.05% patients.

Conclusion: Simultaneous EKG with EEG is valuable in declining rate of misdiagnosis of
epilepsy. Besides, EKG abnormalities in these patients have a significant association with

any previous cardiovascular disorders in the patients and in their first degree relatives.
Copyright © 2014 Zahedan University of Medical Sciences. All rights reserved.

Introduction

pilepsy, with a lifetime risk of 3-5%, is one of the
most prevalent chronic neurologic disorders [1].

Annual incidence rate of epilepsy is generally
accepted around 50 per 100,000 in developed countries
and is likely higher n resource- poor countries [2].
Though diagnosis of epilepsy can be straight forward, it
sometimes can also be one of the greatest clinical
challenges [3]. It has become axiomatic that there is a
growing recognition regarding the dilemma of epilepsy
misdiagnosis [4]. The misdiagnosis rate of epilepsy has
been reported approximately 30% in different studies [5].
One of the utmost condition which masquerade seizure is
cardiac arrhythmia [6]. Syncope due to cardiac
arrhythmias may be accompanied with seizure like
features because of transient cerebral hypoxia [7]. These
episodes may be associated with myoclonic jerks, oral
automatism, head turning, eyes upward deviation and
tonic spasms which are hardly distinguishable from
seizures [8, 9]. Some of these cardiac arrhythmic patients
which are misdiagnosed as epilepsy, experience long
diagnostic delay which could be potentially life-
threatening [10-17]. Moreover, as a consequence of
incorrect diagnosis, many of these patients are
inappropriately treated with anticonvulsant epileptic drugs
and also are imposed excessive restrictions on driving and
employment which can lead to socio- economic sequels

[18, 19]. In this aspect, previous studies on patients with
transient loss of consciousness (TLoC) and seizure-like
attacks have shown that simultaneous
Electrocardiography (EKG) which are recorded with
Electroencephalography (EEG) can disclose many of
these cardiac arrhythmias which are potentially as a cause
of their symptoms [20, 21]. Therefore, it has been
suggested that a simultaneous EKG strip with EEG in
patients with TLoC enable the neurologist to recognize
most patients with abnormal EKG changes and rhythms
and conclusively is worthwhile in diagnosis of cardiac
arrhythmic syncope [20]. In addition EKG strip
simultaneous with EEG is useful in recognizing EKG
artifacts and leads to less often misinterpretation of EKG
artifacts as epileptiform discharges [22]. For bolstering
the issue, 2011 NICE guidelines have recommended that
that all people who have a TLoC episode should have an
EKG for preventing misdiagnosis [5]. Since the
etiological misinterpretation of paroxysmal neurological
symptoms frequently causes a delayed treatment or an
inappropriate management which is irreparable and due to
lack of enough study in this issue in Iran, the current
study designed to discover the prevalence of EKG
abnormalities which are potentially capable as a cause of
seizure-like attacks and TLoC in patients whom are
referred to EEG laboratory and its importance in declining
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the misdiagnosis of epilepsy. In addition, past medical
history and family history of any cardiovascular diseases
has been questioned to ascertain any correlation with
EKG abnormality in patients who were formerly
diagnosed as seizure.

Materials and Methods

A cross sectional study was exerted for this study. After
being approved by Research Ethics Committee of Tehran
University of Medical Sciences and proposing a complete
explanation about study and taking a written consent from
included patients, the individuals enrolled in the study.

Our study included 210 patients selected with simple
random sampling method who were suspicious to seizure
and presented by 1) TLoC with epileptic attacks, 2) TLoC
without epileptic attack and 3) paroxysmal attacks such as
recurrent transient events of vertigo, anxiety and
paresthesia. The patients were recruited from Neurology
clinic of Sina hospital of Tehran University of Medical
Science from Jan 2011-Mar 2012. The inclusion criterion
were the patients between 15-50 years and history of
more than one episode of suspicious attack seizure and
the exclusion criteria were patients with central nervous
system, metabolic, endocrine or electrolyte abnormalities.
The diagnosis of seizure was based on history by an
expert neurologist. Simultaneous EKG was performed
with EEG in all patients. The equipment used was the
electro encephalogram model 9200 manufactured by
Nihon Kohden of Portugal. Routine EEG recording was
performed in the neurodiagnostic laboratory in a
recumbent position. Patients were routinely encouraged to
relax during the 30-minute procedure. EKG was recorded
with 12 electrodes placed over the routine sites. Seizures
were identified by characteristic ictal EEG. EKG strip
was considered by a competent nurse and a cardiologist
for detecting any significant abnormalities. EEG strip was
analyzed by a competent neurologist in an attempt to
differentiate normal EEG strip from abnormal. Any
previous cardiovascular disease and/or positive family
history for cardiovascular disorders in first degree
relatives had been diagnosed. The patients who were
suspected to pseudo seizure were excluded. Statistical
Analysis: Data were analyzed by means of a personal
computer implemented with dedicated software (SPSS-
19), to obtain MeanxSD values, analysis of variance and
y? tests, as appropriate. y* and cross-Tab was used for
comparison between groups. The level of significance
was settled at < 5 %, as usual.

Results

Simultaneous EKG with EEG of 210 patients (117
female and 93 male) aged 9-90 with median age of 32.7
year were investigated. Chief complain of 68.8% of
patients who were suspicious to seizure was TLoC with
epileptic attack, 16.7% was TLoC without epileptic attack
and a further 14.5% was paroxysmal attacks suspicious to
seizure. 16 out of 210 patients (7.6%) had EKG lead
abnormalities.

Among 16 patients, 7 patients (43.75%) had TLoC with
epileptic attack, 5 patients (31.25%) had TLoC without
epileptic attack and 4 patients (25%) had other
paroxysmal events respectively. In patients who had EKG
abnormalities, 37.5% were found to have bradycardia and
62.5% had dysrhythmias (arrhythmias and
tachyarrhythmia) which were significantly relevant to
their symptoms. In one of the patients with complain of
loss of consciousness without epileptic attack, just during
tracing, it had been developed an attack resembling
previous attacks with symptoms including vertigo,
sweating and pallor. The patient developed bradycardia;
simultaneously with bilateral slow waves in EEG.
Furthermore, among the patients with EKG lead
abnormality, 62.5 % had normal EEG and the rest, 37.5%,
had nonspecifically abnormal EEG which couldn’t justify
the symptoms. Among the patients with previous
cardiovascular disorder, 30.4% had abnormal EKG lead
while in patients without any previous cardiovascular
disorders only 4.8% had EKG abnormalities. The
correlation between EKG abnormality and previous
cardiovascular disorder was statistically significant
(p<0.05). In patients with positive family history for
cardiovascular disorder, 20.3% had abnormal EKG while
in patients without any family history for cardiovascular
disease, EKG lead abnormalities was observed only in
2.05% of patients. The association between EKG
abnormality and positive family history in first relative
degree was statistically significant (p<0.05).

Discussion

In the current study, approximately 7.5% of patients
who were referred due to seizure suspicious had EKG
lead abnormalities. The majority of EKG abnormalities
were dysrhythmias which could justify their symptoms. In
addition the EKG abnormality was more frequent in
patients who had a positive family history of cardiac
disease. The intricacy in differentiating epilepsy from
cardiovascular disorders presenting with paroxysmal
events has long been acknowledged [4, 6]. Seizure and
cardiogenic syncope share clinical manifestations which
are hardly distinguishable. As a consequence, certainty in
diagnosis of epilepsy is almost inevitable [7, 23]. Our
findings were consistent with a former population based
study which has reported that 49 out of 214 patients with
a primary diagnosis of epilepsy were ultimately found to
have been misdiagnosed and 15 out of 49 misdiagnosed
patients (7%) were disclosed to have cardiovascular
etiology. The cardiovascular problems in the mentioned
study included congenital heart disease, sinuses node
disease, postural hypotension and carotid sinus syndrome
[24]. However the pure rate of patients with cardiac
arrhythmias hasn’t been reported. Furthermore, Shott et
al. has shown cardiac arrhythmias in 20% Of patients who
received an initial diagnosis of epilepsy [6]. The higher
rate of misdiagnosed patients with cardiac arrhythmia in
the mentioned study in comparison to ours seems to be
due limited sample size in the above study.
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Another study has declared that 31 of 74 (41.8%)
patients presented with recurrent seizure-like episodes,
had an alternative disorder in whom 2 out of 31 (2.7%)
had prolonged bradycardia [4] which was approximately
consistent with our results in which 6 out of 210(2.8%)
patients had prolonged bradycardia that justified their
symptoms. The problem of misdiagnosis in epilepsy is not
limited to adults [25, 26]. In an observational
retrospective study on 223 inpatient children referred to
neurologic department with epilepsy diagnosis, the
diagnosis was disproved in 39% of cases [27], of whom 4
patients (4.5%) had syncope; however, the type of
syncope which developed seizure-like attacks in children
has not been reported [27].

Pitney et al. have shown cardiac arrhythmia potentially
may be cause of loss of consciousness in 17% of patients
with TLoC without an established cause and in 5% of
patients with TLoC due to epilepsy which was consistent
with our findings. Moreover, it has suggested that a
simultaneous EKG strip with EEG in patients with
transient loss of consciousness enable the neurologist to
recognize most patients with abnormal EKG changes and
rhythms [20]. The current study in consistent the
mentioned studies revealed an alternative diagnosis which
was cardiac arrhythmias in 7.6% patients who were
referred to EEG lab with probable seizure episodes. Of
the utmost findings in our study was the momentous
association between EKG lead abnormality and past
medical cardiovascular disorders and family history of
cardiac disease in which to our knowledge it has not been
investigated previously. The most patients, who had been
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