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Abstract

It is important but difficult to distinguish convulsive syncope from 
epileptic seizure in many patients. We report a case of a man who pre-
sented to emergency department after several witnessed seizure-like 
episodes. He had a previous medical history of systolic heart failure 
and automated implantable converter defibrillator (AICD) in situ. The 
differential diagnoses raised were epileptic seizures and convulsive 
syncope secondary to cardiac arrhythmia. Subsequent AICD interro-
gation revealed ventricular tachycardia and fibrillation (v-tach/fib). 
Since convulsive syncope and epileptic seizure share many similar 
clinical features, early diagnosis is critical for choosing the appropri-
ate management and preventing sudden cardiac death in patients with 
presumed epileptic seizure.
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Introduction

Convulsive syncope and epileptic seizures can both cause 
transient loss of consciousness (LOC), but these two condi-
tions are often difficult to distinguish. Syncope is the LOC 
and muscle tone due to reversible cerebral hypoperfusion. It is 
characterized by sudden onset, brevity, spontaneous and com-

plete recovery. Epileptic seizure is the result of an abnormal, 
excessive and hypersynchronous neuronal in the brain [1-5]. 
The distinct pathophysiology underlying syncope and seizures 
necessitates different treatment and further prophylaxis strate-
gies for each phenomenon. Therefore, it is fundamental to dif-
ferentiate clearly between these two disorders before starting 
the appropriate intervention. We report a case of convulsive 
syncope mimicking epileptic seizures, and we further review 
the literature about diagnosing syncope and seizure.

Case Report

A 57-year-old man with previous medical history of hyperten-
sion, ventricular tachycardia storms, cardiac arrest, chronic 
systolic congestive heart failure (CHF) with ejection frac-
tion (EF) of 10%, for which he had an AICD placed, chronic 
kidney disease, and anemia was brought to the emergency 
department after episodes of seizure-like activities at home. 
The patient’s wife witnessed the generalized physical shak-
ing. The patient admitted experiencing a feeling of heat first, 
which drove him to the refrigerator for a cold drink. He then 
felt nauseous and lightheaded, fell into a chair, and subse-
quently passed out. Shortly after, tonic muscle activity with 
head and arm extension occurred and then myoclonic jerks of 
arms and legs started. At least two similar episodes occurred 
before the wife called emergency medical services (EMS). 
The episodes each lasted about 10 - 20 s, and the patient re-
gained responsiveness in between, feeling short of breath, but 
without any pain. Patient underwent resuscitation by EMS at 
home and was then sent to the emergency department. There 
was tongue biting, without any eye rolling movement, urinary 
or bowel incontinence. The laboratory tests at admission are 
shown in Table 1 and further diagnostic tests are presented in 
Figures 1 and 2.

The differential diagnosis raised was epileptic seizures 
versus generalized convulsion secondary to cardiogenic syn-
cope. The cardiologist who had been working with this pa-
tient was called and the generalized seizure-like activities were 
then attributed to transient cerebral hypoperfusion secondary 
to cardiac arrhythmia. The patient was then admitted to coro-
nary care unit (CCU), treated with amiodarone and electrolyte 
correction. Subsequent AICD interrogation revealed several 
corresponding episodes of ventricular-tachycardia and fibril-
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lation (V-tack/fib). Patient experienced transient LOC during 
this period, but he eventually stabilized.

There were some overlapping clinical signs and symp-
toms that made the diagnosis difficult such as: 1) generalized 
myoclonic-like movement; 2) tongue biting; 3) repeated syn-
copal episodes in a short period. Supports for the diagnosis 
of convulsive syncope include the initial episode occurring at 
standing posture, limpness and failure of patient to respond 
occurring before the start of convulsion, each episode of LOC 
lasting less than a minute, that the patient regained conscious-
ness between episodes of LOC and convulsion, and lastly prior 
presyncope symptoms.

Discussion and Literature Review

In order to develop the appropriate management plan and 
subsequent prophylaxis in patient with paroxysmal LOC, it is 
fundamental to differentiate between convulsive syncope and 
epileptic seizures. However, it is challenging to make the cor-
rect diagnosis due to a number of factors, such as overlapping 
clinical features, inadequate history, and limited investigations 
[1]. Both phenomena cause transient LOC, but with distinct 

pathophysiology. Briefly, syncope is LOC and muscle tone 
due to reversible cerebral hypoperfusion. It is characterized by 
sudden onset, lasting a few seconds, spontaneous and complete 
recovery [2-4]. There are different causes or types of syncope: 
1) reflex (neurally)-mediated syncope, including vasovagal, 
situational syncope, and carotid sinus hypersensitivity, which 
is seen in young adults; 2) cardiac syncope due to arrhythmias, 
structural, or mechanical cardiac abnormalities, mostly seen in 
older adults; 3) orthostatic hypotension caused by autonomic 
dysfunction, medications, or hypovolemia, generally seen in 
the elderly; 4) cerebrovascular causes.

In contrast, an epileptic seizure has transient signs and 
symptoms caused by abnormal, excessive and synchronous 
discharge of neurons in the brain. Seizures, except status epi-
lepticus, have clear onset and termination. However, the end 
of seizure may be blurred by the postictal state [5]. Epilepsy is 
characterized by enduring alteration in the brain that increas-
es the likelihood of recurrent seizures, and is associated with 
neurobiological, cognitive, psychological, and social conse-
quences. At least one seizure is required for the diagnosis of 
epilepsy [5, 6].

An unexpectedly high frequency (20-30%) of the misdiag-
nosis of epilepsy has been reported by different studies, where-
in cardiovascular syncope was the most commonly misdiag-

Figure 1. Copy of AICD interrogation showing the occurrence of V-tach/vib. The verical dash line indicates the shock. The trace 
shows the V-fib episode on the day of admission, which was promptly terminated by ICD. 

Figure 2. Blood pressure changes after admission. The heart function 
continued to worsen during this period as shown by the hypotensive 
episodes. Patient subsequently stabilized with appropriate medical 
treatment. 

Table 1.  Laboratory Findings on Presentation

Result Normal range
Sodium 131 136 - 146 mEq/L
Potassium 3.0 3.5 - 5.0 mEq/L
Chloride 90 3.5 - 5.0 mEq/L
Bicarbonate 30 23 - 29 mEq/L
Blood urea nitrogen 50 7 - 18 mg/dL
Creatinine 2.29 0.5 - 1.2 mg/dL
Glucose 120 70 - 105 mg/dL
GFR-AA 36 ≥ 60 mL/min/1.73 m2

Hemoglobin 13.6 M: 13.5 - 17.5 g/dL
Hematocrit 43.7 M: 41-53%
Troponin I 0.07 → 0.06 → 0.04 < 0.4 ng/mL
CPK 58 → 55 → 44 38 - 120 ng/mL
BNP 196 < 100 pg/mL

CK: creatinine phospho-kinase; BNP: brain natriuretic peptide; GFR-
AA: estimated glomerular filtration rate for African American.
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nosed condition [7-14]. This is most likely due to confounding 
factors including overlapping clinical features, incomplete 
history-taking, misinterpretation of electroencephalography 
(EEG) and neuroimaging results, and the experience of phy-
sicians [9, 13, 15, 16]. It is therefore essential that attention 
should be paid to possible cardiovascular causes in patients 
presenting with seizure-like symptoms.

The consequences of misdiagnosis of epilepsy (seizure) 
are multifold. Firstly, it may delay the proper treatment and 
prophylaxis or syncope, lead to unnecessary medications or 
procedures, and cause unexpected complication and sudden 
death [17, 18]. Secondly, misdiagnosis and consequent man-
agement may cause adverse effects. Several anticonvulsant 
medications have been reported to have cardiotoxicity. Prega-
balin has been related to heart failure [19], oxcarbazepine was 
reported to induce resistant V-fib [20], and carbamazepine can 
cause atrioventricular (AV) block [21, 22], hypotension [23] 
or hypertension [24], and bradycardia [25]. Those side effects 
may further deteriorate the cardiac function. Furthermore, it 
causes negative psychological and socio-economic impacts on 

patients, and substantially increases economic burden on the 
health and welfare services.

On the other hand, appropriate management produces fa-
vorable long-term outcome. Amiodarone has been reported to 
provide effective prophylaxis against certain cardiac condi-
tions such as V-fib [26]. Implantable cardioverter-defibrilla-
tors (ICDs) have been shown to provide greater reduction in 
mortality compared to medical treatment with antiarrhythmic 
drug therapy (amiodarone, metoprolol, and propafenone) in 
survivors of cardiac arrest secondary to ventricular arrhyth-
mias [27-29]. ICDs have been reported to be safe and highly 
effective in primary and secondary prevention of sudden death 
in patients with hypertrophic cardiomyopathy [28]. Therefore, 
rapid and accurate diagnosis of convulsive syncope is of vital 
importance in guiding the appropriate treatment and signifi-
cantly improves prognosis.

Several excellent articles have provided valuable informa-
tion about diagnosing syncope and seizure [13, 30-33]. A de-
tailed history from patients and witnesses, physical examina-
tion, and ECG produce combined diagnostic yield of 50%, and 

Table 2.  Characteristics of Syncope Versus Seizures (Adapted From [13, 15, 30, 31, 34, 37, 38])

Syncope Seizures
Before spells
 Precipitants Frequent, prolonged standing/sitting, violent coughing, pain, micturation, 

defecation, warn/hot environment, exertion, antihypertensive drugs, blood  
loss, venipuncture, alcohol, HTN, CAD

Rare, stress

 Prodrome Gradual evolution, especially in young patients: N/V, abdominal 
discomfort, heat/cold, sweating, chest pain, dyspnea, light-headedness, 
headache, blurred vision, amaurosis, tinnitus, weakness

Deja vu, preoccupation, hallucination, 
mood changes, somatosensory auras,  
trembling

 Position Usually standing or sitting Any
 Blanks “Fading away” in young, or abrupt loss in elderly patients Abrupt loss
During spells
 Falls Slow, flaccid Fast, tonic
 Skin Pale Blue face, sometimes acrocyanosis
 Convulsion Common, start after LOC, prolonged, arrhythmic, asynchronous, small Typical, coincide with LOC, short, 

rhythmic, synchronous, coarse
 Automatism Rare, short, solitary Common
 Tongue biting Uncommon, tip of tongue Common, side of tongue
 Eye deviation Transient lateral or upward Sustained lateral
 Incontinence Common Common
 Duration 3 - 30 s GTCS: 30 s - 5 m

SGTCS: 16 - 108 s
After spells
 Postictal state* Short, mostly last < 30 s Prolonged confusion, 2 - 20 m
Physical findings Bradycardia, hypotension Focal neurological abnormalities
Laboratory Normal CK, prolactin Increased CK, prolactin
Cardiac arrhythmia Common Rare, except sinus tachycardia
EEG Slow, flat waves Focal or general spike activity

*In the presence of convulsion, postictal drowsiness may not differ between patients with or without syncope [37]. GTCS: generalized tonic-clonic 
seizure; SGTCS: secondarily generalized tonic-clonic seizure; HTN: hypertension; CAD: coronary artery disease; N/V: nausea/vomiting; CK: 
creatinine kinase.
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are indispensable in the diagnosis of convulsive syncope and 
seizure [15, 17, 32, 34-36]. A thorough history can often pro-
vide the most important information in diagnosis of syncope. It 
should focus on signs and symptoms before, during, and after 
the spells, such as postural symptoms (vasovagal or orthostatic 
syncope); exertional symptoms (cardiac syncope); situational 
symptoms (defecation or micturition), and medications such 
as antihypertensive drugs. Acknowledgement of relevant risk 
factors also helps in the evaluation, such as existing electrical 
and structural heart disease, and positive family history includ-
ing prolonged QT syndrome [32, 36]. Some clinical features 
that may help establish initial diagnosis of syncope and sei-
zures are listed in Table 2 [13, 15, 30, 31, 34, 37, 38]. In or-
der to facilitate the diagnosis of syncope and seizure, a simple 
point score based solely on historical features was proposed 
[32]. This point score distinguishes syncope from seizure with 
94% sensitivity and 94% specificity (Table 3 [32]). In addition, 
clinical history also helps to further distinguish syncope due to 
V-tach from vasovagal syncope [39]. For example, six features 
were found to be significant predictors. Syncope due to V-tach 
can be predicted by: 1) male gender and 2) age of first onset > 
35 years, while vasovagal syncope can be predicted by: 1) pro-
longed sitting or standing; 2) presyncope preceded by stress; 
3) recurrent headaches; and 4) fatigue lasting longer than 1 
min after syncope. Physical findings useful in the diagnosis 
include orthostatic hypotension, cardiovascular and neurologic 
signs [35]. Although ECG alone helps determine the cause of 
syncope in 5% of cases, it is risk free and inexpensive; and 
findings such as bundle-branch block, non-sustained V-tach, 
previous myocardial infarction, and left ventricular hypertro-
phy may help guide further evaluation; it is recommended in 
almost all syncopal patients [35].

A number of advanced diagnostic tests can provide ad-
ditional hints in the assessment of doubtful cases, such as 
head-up tilt table testing, Holter monitoring or telemetry, im-
plantable loop recorder, echocardiogram, ischemia evaluation/
stress testing, electrophysiological studies (EPS), carotid sinus 
massage, CT/MRI, EEG, simultaneous EEG and ECG, prolac-
tin and creatinine kinase, and diagnostic questionnaire [1, 36, 

40-44]. Among these, the clinical history, physical examina-
tion, ECG, and head-up tilt test are the most important tools for 
young patients, while in the higher age group, EPS with phar-
macological stress testing and carotid sinus massage become 
more important; echocardiography and exercise testing should 
be used for the initial investigation searching for underlying 
structural heart diseases [30].

At last, it would be worth mentioning the complicated 
brain-heart interaction, which creates even more diagnostic 
challenges and increases confusion. Although it is rare, the in-
teraction between syncope and epileptic seizure in the same 
attack has been reported, as well as that they may provoke 
each other [31]. Cardiac arrhythmias sometimes coincide with 
epileptic seizures, the arrhythmias may precede seizure [42, 
45], or in some other cases, seizures precede cardiac arrhyth-
mia, such as ictal sinus tachycardia, ventricular fibrillation, 
bradycardia and asystole [46-49]. The ictal bradycardia, which 
occurs when epileptic discharges markedly disrupt normal 
cardiac rhythm, may lead to cardiogenic syncope [50]. Some 
individuals may have both components of syncope and epi-
lepsy, therefore treatment aimed at both cardiac and neurologi-
cal aspects is needed [37]. Interestingly, some mutations of ion 
channels were found in both heart and brain, leading to suscep-
tibility to both epilepsy and arrhythmia [51-54].

Briefly, the management of patients who experience 
TLOC with convulsion requires careful history and physical 
examination, and sometimes additional diagnostic tests; it also 
needs the cooperation between different clinical specialties 
such as cardiology and neurology.
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