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Outline

1. Syncope
➢ Definition, etiologies, manifestations, investigations, 

managements.
2. Seizure
➢ Classification, etiologies, manifestations, investigations, 

managements.
3. How to distinguish seizure versus syncope.
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➢ A common medical problems: Patients with a paroxysmal loss of consciousness.
➢ Fall into two groups: 

➢ Seizures vs. Syncope
➢ Different pathophysiology and manifestations, but sometimes challenging

➢ Difficulty: Vital clues commonly missing 
➢ Patients may have amnesia 
➢ Witness account might not be available
➢ Diagnosis may still be elusive even after multiple investigations

➢ In studies of patients presenting with syncope, 25–42% were discharged 
without a diagnosis.

Clin Geriatr Med 2002; 18: 141–58. J Intern Med 1999; 14: 677–83

Patients with paroxysmal loss of consciousness 

➢ The importance of patient histories and witness accounts is paramount.
➢ Historical features are very helpful in distinguishing syncope from seizures
➢ Symptomatic features based scoring by Sheldon and colleagues can obtain 

diagnoses seizures versus syncope with 94% sensitivity and specificity. 

Lancet Neurol 2006; 5: 171–80. J Am Coll Cardiol 2002; 46: 142–48.
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Seizure and epilepsy
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Classifications of seizure types

Epilepsia, 2017;58(4):522–530

➢ Generalized onset: Clinical and EEG 
manifestations indicate bilateral and 
diffuse cerebral cortical involvement 
from the onset.

➢ Focal onset: A demonstrable focal 
lesion in semiology or EEG.



Focal seizures with or without impaired consciousness

➢ Seizure: A transient occurrence of signs/symptoms due to abnormal excessive or 
synchronous neuronal activity in brain.

➢ Various manifestations depends on the involved brain region of discharges
➢ 5 to 10% of population have at least one seizure during lifetime, highest incidence in 

early childhood and late adulthood.



Generalized seizures

Generalized tonic clonic seizure

Generalized tonic-clonic seizure (generalized motor seizure) Juvenile myoclonic epilepsy 
(generalized motor seizure)

➢ Most common form of idiopathic 
generalized epilepsy in older 
children and young adults (onset 
around 15 y/o)

➢ Myoclonic jerks in the morning 
that involve the entire body

➢ May have generalized tonic-clonic 
seizure or absence seizures

➢ 3—6 Hz generalized polyspike-and-
wave discharge on EEG

Absence seizure (generalized non-motor seizure)

3 Hz generalized 
spike-and-wave
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Common focal motor seizures

Clinical Type Localization

Somatic Motor

Jacksonian (focal motor)/ March/ Todd Paralysis Prerolandic gyrus

Masticatory, salivation, speech arrest Amygdaloid nuclei, opercular

Simple contraversive Frontal

Head and eye turning associated with tonic arm 
movement or athetoid dystonic postures

Supplementary motor cortex

Head turning ipsilaterally followed by forceful, 
contraversive head (and body) turning, preceded 
by quiet staring or automatisms.

Temporal lobe origin

Chapter 15, Adams and Victor's Principles of Neurology, 11th ed.
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Clinical Type Localization

Somatic and special sensory (auras)

Somatosensory/ 
marching

Contralateral postrolandic

Visual, unformed images, 
lights, patterns

Occipital

Auditory Heschl gyri

Vertiginous
superoposterior temporal 
region or junction between 
parietal and temporal lobes

Olfactory
Mesial temporal, 
parahippocampal convolution 
or uncus

Gustatory Insula

Visceral, thorax, 
epigastrium, and 
abdomen: autonomic

Insular, orbitalfrontal cortex

Laughter (gelastic
seizure)

hamartoma of the 
hypothalamus

Clinical Type Localization

Focal seizure with altered consciousness

Formed hallucinations
Temporal neocortex or 
amygdaloid–hippocampal 
complex

Affective states (fear, 
anxiety, or ecstasy)

Temporal

Automatism (ictal and 
postictal)

Temporal and frontal

Staring

Frontal cortex, 
amygdaloid–hippocampal 
complex, reticular–cortical
system

Auditory 
hallucinations

Temporal 

Focal seizures with or impaired consciousness

Chapter 15, 
Adams and Victor's Principles of Neurology, 11th ed.

Temporal lobe seizure
déjà vu, jamais vu, sensory illusions, 
hallucination,  dyscognitive, autonomic, 
emotional, automatism (lip smacking,
chewing or swallowing movements, salivation, 
fumbling of the hands, or shuffling of the feet.)
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Focal seizure with impaired 

awareness

Focal motor seizure with 

generalization
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Age of onset Probable causes

Neonatal &Infancy (1–6 m)
Congenital maldevelopment, birth injury, anoxia, metabolic disorders (hypocalcemia, 
hypoglycemia, vitamin B6 deficiency, biotinidase deficiency, phenylketonuria, etc)

Early childhood (6 m–3 y)
Infantile spasms, febrile convulsions, birth injury and anoxia, infections, trauma, metabolic 
disorders, cortical dysgenesis, accidental drug poisoning

Childhood (3–10 y)
Perinatal anoxia, injury at birth or later, infections, thrombosis of cerebral arteries or veins, 
metabolic disorders, cortical malformations, Lennox Gastaut syndrome, “idiopathic,” probably 
inherited, epilepsy (Rolandic epilepsy)

Adolescence (10–18 y)
Idiopathic epilepsy, including genetically transmitted types, juvenile myoclonic epilepsy, trauma, 
drugs

Early adulthood (18–25 y) Idiopathic epilepsy, trauma, neoplasm, withdrawal from alcohol or other sedative drugs

Middle age (35–60 y) Trauma, neoplasm, vascular disease, alcohol or other drug withdrawal

Late life (> 60 y) Vascular disease (usually postinfarction), tumor, abscess, degenerative disease, trauma

Chapter 15, 
Adams and Victor's Principles
of Neurology, 11th ed.

Causes of recurrent seizures in different age group
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➢ Tumor: primary; secondary 
➢ Vascular: ischemic stroke; atrioventricular node malformations; cavernous 

hemangiomas; intracerebral, subarachnoid, subdural hemorrhages 
➢ Trauma
➢ Infective: bacterial, fungal, giardiasis abscesses; cerebritis; subdural empyema; HSV 

encephalitis; bacterial, viral, tuberculous meningitis; HIV; toxoplasmosis; 
neurocysticercosis; cerebral hydatidosis; cerebral malaria 

➢ Neurodegenerative: Alzheimer’s disease 
➢ Autoimmune: paraneoplastic limbic encephalitis; cerebral vasculitis; cerebral lupus; 

neurobehçets; neurosarcoidosis; Hashimoto’s encephalopathy 
➢ Febrile seizures 
➢ Hypertensive encephalopathy 
➢ Electrolyte disturbance: hypo/hypernatraemia; hypo/hyperkalaemia; 

hypo/hypercalcaemia; hypo/hypermagnesaemia 
➢ Metabolic: hepatic encephalopathy; uraemic encephalopathy; mitochondrial 

encephalopathy (eg, MERRF, MELAS) 
➢ Toxic, substance: cocaine, amphetamines, ecstasy; carbapenems (imipenem) 

Tricyclic antidepressants, theophylline, clozapine
➢ Withdrawal: alcohol/BZD, ASM withdrawal
➢ Eclampsia

Causes of symptomatic seizures in adult 

Lancet Neurol 2006; 5: 171–80.
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➢ In the absence of trauma the use of CT or MRI when assessing patients with transient 
loss of consciousness should be reserved for patients presenting with a suspected first 
unprovoked seizure or with a focal neurological deficit.

➢ CT: intracranial hemorrhage, SDH, SAH, ICH, tumor, consequence of ischemic stroke
➢ MRI: mesial temporal sclerosis, vascular anomalies, low-grade glial neoplasms and 

malformations of cortical development. 
➢ Subtle focal cortical swelling, signal changes in FLAIR and DWI sequences, or an 

ill-defined cortical contrast enhancement: Transient post-seizure changes 
reflecting disruption of blood-brain barrier and metabolic changes in the cortex.

➢ Positron emission tomography (PET) is the most commonly performed interictal 
functional neuroimaging technique that may reveal a focal hypometabolic region 
concordant with seizure onset.

➢ Single photon emission computed tomography (SPECT) studies may assist 
performance of ictal neuroimaging in patients with pharmacoresistant focal epilepsy 
being considered for neurosurgical treatment.

Neuroimaging

Chapter 15, Adams and Victor's Principles of Neurology, 11th ed. Handb Clin Neurol. 2016;136:985-1014.
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Electroencephalogram (EEG)

A 30 min interictal EEG is useful for a clinical suspicion of epilepsy. 
Neurology 2003; 63: 702–04. 

Timing: 50% of patients presenting an assumed generalized convulsion have an abnormal 
EEG within 24 h of presentation; only 21–34% with epileptiform activity within 48 h, 
although many more show slowing waves in supporting a diagnosis of epilepsy.

Lancet 1998; 352: 1007–11. Epilepsy Res 2000; 42: 197–202. 

Frequency : A single EEG recording during interictal state may be abnormal to some 
degree in 30-50 % of patients with epilepsy, which rises to 60-70 % if the patients are 
subjected to several recordings.  

Younger patients are more likely to have epileptiform abnormalities on EEG than older 
patients, who are more likely to have focal or generalized slowing. The yield of 
epileptiform EEG in those > age 40 years presenting with a first unprovoked seizure can 
be as low as 7%.

In circumstances where it is difficult to distinguish between convulsive syncope and 
epilepsy, EEG during tilt-table provocation might be diagnostic.

Ann Intern Med 1991 1; 115: 871–76.
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Video-EEG monitoring

➢ Video monitoring with EEG can be helpful in determining the nature of a seizure 
disorder, e.g., epilepsy, convulsive syncope, or psychogenic seizures, in a safe 
monitoring environment. 

➢ A “last resort” test, for patients refractory to antiseizure medications, undiagnosed 
seizures, non-convulsive status epilepticus.

Neurology 2003; 60: 975–78

➢ Video-EEG can alter the diagnosis in 24–58% of patients, with the greatest yield in 
reclassifying patients with a diagnosis of psychogenic non-epileptic seizures, even 
when the referral base is epileptologists. 

Epilepsia 2004; 45: 928–32. Seizure 2004; 13: 32–34.
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Treatment of anti-seizure medication (ASM)

➢ Patients who are diagnosed with epilepsy
➢ ~50% of patients will become seizure free with the first drug given
➢ A further 20% will become seizure free on a second or third drug 
➢ The remaining 30% are drug refractory epilepsy

➢ Decision of ASM use is based on epilepsy and seizure classification, sex, reproductive status, 
concomitant medications, and the presence of relevant comorbidity. 

➢ First unprovoked seizure, anti-epileptic medication is not suggested unless there is an underlying 
structure lesion or an abnormality on EEG suggesting high recurrence. 
➢ Re-evaluation for the patients can be arranged in 6 to 12 months. 
➢ About 1/3 patients with a single unproved seizure will have another seizure within 5 years; 

the risk of recurrence is greatest in the first 24 months.

Epilepsia 2001; 42: 1255–60. Neurology 2004; 62: 1252–60.Chapter 15, Adams and Victor's Principles of Neurology, 11th ed.
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➢ Loss of consciousness is a common complaint in accident and emergency departments, 
with syncope accounting for 3% of ER visits and 6% of medical admissions. 

Med Clin North Am 1995; 79: 1153–70.

➢ Syncope is more common in elderly people
23% of people > age 70 years, vs. 15% of those < 18 years experience a syncopal 
episode over a 10-year period.

➢ Usually a good prognosis, but patients with underlying cardiovascular disease have a 
mortality of up to 30% at 1 year.

Am J Med 1996; 100: 646–55. N Engl J Med 1983; 309: 197–204

Epidemiology of syncope

➢ In one Austrian study, the median cost of assessment for patients of syncope over 
4 years in mid 1990s was EUR7756 (~NT232,680), with 38% of these patients 
discharged without a diagnosis.

Wien Klin Wochenschr 2000; 112: 835–41

➢ Assessments are expensive and cost ineffective unless guided by a good history 
and examination. 

JAMA 1982; 247: 2687–91.
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• Cardiogenic
• Bradyarrhythmias
• Tachyarrhythmias
• Reflex arrhythmias (temporary sinus 

pause or bradycardia)
• Decreased cardiac output:
• Outflow obstruction
• Inflow obstruction
• Cardiomyopathy

• Hypovolemic
• Decreased venous return

• Hypotensive
• Vasovagal attack
• Drugs
• Dysautonomia/ Orthostatic 

hypotension: Primary autonomic 
failure due to Shy-Drager syndrome 
(MSA) or Riley-Day syndrome (familial 
dysautonomia) or neuropathies that 
affect the autonomic nervous system.

• Cerebrovascular
• Carotid disease
• Vertebrobasilar disease, TIA of posterior 

cerebral circulation/ brainstem
• Vasospasm/ Subarachnoid 

hemorrhage/Hypertensive encephalopathy
•Metabolic
•Hypoglycemia
•Anemia
•Hypoxia
• Hyperventilation
• Multifactorial (reflex syncope)

• Vasovagal (vasodepressor) attack
• Situational: cough, micturition, defecation, 

swallowing, diving, Valsalva maneuver

Chapter 2, Bradley and Daroff's neurology in clinical practice, 8th ed. 

➢ Syncope is defined as an abrupt, transient, complete loss of consciousness, associated 
with inability to maintain postural tone, with rapid and spontaneous recovery. 

Circulation 2017; 136:60-122.
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Neurally mediated reflex syncopal syndromes

BMJ 2004; 329: 336-41. N Engl J Med 2005; 352: 1004–10.

Neurally mediated syncope, characterized by a sudden failure of the autonomic functions 
to maintain blood pressure and sometimes heart rate at a level sufficient to maintain 
cerebral perfusion and consciousness.

most common
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BMJ 2004; 329: 336-41.

Neurally mediated syncope

Circulation 2008; 118: 863-871.

Carotid sinus hypersensitivity

➢ Carotid sinus hypersensitivity is a common cause of unexplained falls in elderly people, 
most frequently men. Age Ageing 2001; 30: 273–74.

➢ The key symptom in a patient history is syncope or presyncope on neck turning, wearing a 
tight collar, and can be reproduced with carotid sinus massage.

➢ As there is a small risk of stroke, this maneuver is contraindicated in those with known 
carotid-artery stenosis, carotid bruits or recent cerebrovascular events where carotid 
stenosis has not been excluded.
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Electrocardiogram (ECG or EKG)

➢ 12-lead EKG is absolutely mandatory when a patient presents with loss of 
consciousness, providing diagnostic and prognostic information for syncope. 

➢ Guided for specialized tests: EKG-based risk stratification is useful in guiding the 
use of specialized cardiac tests, e.g. arrhythmia or AMI.

➢ Mortality predictor: A risk stratification score, based on clinical history, physical 
examination, and EKG findings. Predictors of mortality include age over 65 years, a 
history of cardiovascular disease, syncope without prodrome, and an abnormal 
EKG.  Eur Heart J 2003; 24: 811–19.

➢ Only 59% of patients with syncope presenting to ER had an EKG on presentation. 
Am J Cardiol 2004; 93: 1306–08.
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Tilting table test

➢ Tilting induced orthostatic stress → decreased venous return → increased α & ß adrenergic tone and 
avert syncope → increases sympathetic tone with stimulation of cardiac C fibers→ activated medulla 
vasodepressor area → increase in vagal tone→ bradycardia & hypotension.

➢ Reproduction of typical symptoms along with concomitant cardioinhibitory (bradycardic), 
cardiodepressor (hypotensive), or mixed response. 

➢ Stimulation with low-dose isoproterenol, improves the yield from around 35% to 60–70%, also 
reduces procedural time, with a moderate reduction in specificity. Warning in dysautonomia patients. 

N Engl J Med 2005; 352: 1004–10. J Am Coll Cardiol 1999; 33: 985–90.
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Cardiac-rhythm monitoring

➢ Standard 24 h Holter monitoring has a sensitivity for syncope of only 10%.

➢ Extending the monitoring period to 48 h or 72 h can yield a diagnosis in a further 10%.

➢ External loop recorders, usually worn for 1–2 months at a time, can improve the 
detection rate of arrhythmias with a yield of 25%.

➢ An implantable loop recorder is high: 
➢ 25–46% of patients will have an arrythmia detected. 
➢ 24–42% will have sinus rhythm during recurrent symptoms, hence excluding an 

arrythmogenic syncope; many of these patients are likely to have vasodepressor-
mediated neurocardiogenic syncope.

Am J Cardiol 1984; 53: 1013–17J Neurol Neurosurg Psychiatry 1980; 43: 37–41.
Arch Intern Med 1990; 150: 1073–78.Circulation 2001; 104: 46–51.
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N Engl J Med 2005; 352: 1004–10

Potential therapy for neurocardiogenic syncope

Orthostatic

Beta blockers: the recurrence of neurocardiogenic syncope in patients treated with atenolol is similar to that of 
placebo and can be detrimental in the cardioinhibitory. 
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➢ Convulsive syncope: which is a seizure-like reaction resulting from global cerebral 
hypoperfusion; this happens in around 12% of patients presenting with syncope.

Ann Neurol 1982; 11: 525–28.

➢ A video study of the clinical features of syncopal attacks induced in healthy 
volunteers: myoclonus happens commonly in syncope.
➢ Other movements commonly seen in epilepsy, such as automatisms and head 

turning.
Ann Neurol 1994; 36: 233–37.

➢ In convulsive syncope, diagnostic clues from the patient might include symptoms 
such as nausea, lightheadedness, and feeling faint. Diaphoresis and pallor may be 
seen before the patient loses postural tone and may be followed by a convulsion.

Lancet Neurol 2006; 5: 171–80.

Convulsive syncope
Challenging area
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Psychogenic non-epileptic seizures & pseudosyncope

➢ In an in-patient cohort, 251 patients receiving video-EEG (>24h), 75 (30%) of patients 
were diagnosed nonepileptic seizures.

Epilepsia 2004; 45: 1150–53.

➢ Diverse psychiatric disorders: factitious, panic, and conversion disorders, malingering.

➢ Combination of factors can lead to a suspicion for diagnosis of psychogenic non-
epileptic seizures—such as attack semiology, personality traits, psychiatric history, and 
history of trauma or abuse →confirmed during a routine EEG or during video-EEG 
monitoring. 

➢ Sometimes pseudosyncope are recorded during tilt-table testing, without changes in 
cardiovascular parameters. 

➢ Ultimately, psychiatric assessment and early engagement with a behavioral therapist is 
required for a satisfactory outcome in either disorder.

Lancet Neurol 2006; 5: 171–80.

Challenging area
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Clinical features distinguishing seizure from syncope

Pre-
During
Post-

Lancet Neurol 2006; 5: 171–80
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Historic features in patients with seizures versus syncope

J Am Coll Cardiol 2002; 40:142–8.
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Symptoms based scoring system for patients with 

loss of consciousness

Lancet Neurol 2006; 5: 171–80. J Am Coll Cardiol 2002; 46: 142–48.

From Sheldon and colleagues. Diagnoses seizures with 94% sensitivity and specificity. 
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Features Syncope Seizure

Relation to posture Common No

Time of day Diurnal Diurnal or nocturnal

Precipitating factors

Emotion, injury, pain, 
crowds, heat, exercise, 
fear, dehydration, 
coughing, micturition, 
venipuncture, prolonged 
standing

Sleep deprivation, 
drug/alcohol 
withdrawal, illness, 
medication 
nonadherence

Skin color Pallor Cyanosis or normal

Diaphoresis Common Rare

Aura or premonitory 
symptoms

Often minutes or longer, 
but can be very brief

Brief

Convulsion Rare Common

Other abnormal 
movements

Minor irregular twitching Rhythmic jerks

Injury Rare
Common (with 
convulsive seizures)

Urinary 
incontinence

Rare Common

Tongue biting No
Common with 
convulsive seizures

Features Syncope Seizure

Postictal 
confusion

Rare Common

Postictal 
headache

No Common

Focal neurological 
signs

No Occasional

Cardiovascular 
signs

Common to have low 
blood pressure and 
heart rate during event; 
cardiovascular exam 
may be completely 
normal after event 
unless there is an 
underlying cardiac 
disorder

Rare

Abnormal findings 
on EEG

Rare (generalized 
slowing may occur 
during the event)

Common

Chapter 15, 
Adams and Victor's Principles of Neurology, 11th ed

Seizure versus syncope
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Physical examination & Investigations

➢ Physical examination: focus on cardiovascular examination, e.g. pale, cold limbs, 
arrhythmia, cardiac murmurs, or orthostatic blood pressure drop. 

➢ Neurological examination: whether focal symptom/ sign exists.
➢ EKG, EEG, serum lab to exclude anemia, infection, electrolyte disturbances, or renal 

and liver dysfunction.

➢ Need to survey : 
➢ The European Society of Cardiology Management of Syncope guidelines recommend 

hospitalization for investigation of any patient presenting with syncope, who has 
structural heart disease, an EKG abnormality, syncope causing severe injury, 
syncope during exercise, or a family history of sudden death. 

➢ Difficult diagnoses of seizure or PNES, in need of video-EEG monitoring. 
➢ Need to treat: Patients with syncope secondary to arrhythmia, cardiac ischemia, or with 

neurally mediated syncope, requiring pacemaker implantation/ percutaneous coronary 
intervention. 

Guidelines on management (diagnosis and treatment) of syncope–update 2004. Eur Heart J 2004; 25: 2054–72

➢ Others: an outpatient “syncope clinic”. The Newcastle group in the UK have led the way 
with an integrated multidisciplinary service. 

Age Ageing 1993; 22: 53–58.

Admission or not?
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Algorithm to approach patients with paroxysmal loss of consciousness

Lancet Neurol 2006; 5: 171–80.
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Practical approach to loss of consciousness

A hypothesis based on event history (presentations), physical 
examination, patient characteristics (symptom/sign, underlying disease)

Hypothesis drives either a predominantly neurological or 
predominantly cardiac assessment

Basic investigations include basic laboratory 
investigations of serum lab and EKG.

Seizure
EEG, video-EEG, 
neuroimaging

Syncope
24h-holter, cardioechogram, 

tilting table test, EP, PCI

Seizure
Treat provoking problems

Antiseizure medication

Syncope
Treat underlying problems

Cardiogenic / Neurocardiogenic / Situational 

Chapter 2, Bradley and Daroff's neurology in clinical practice, 8th ed. 
Chapter 15 & 17, Adams and Victor's Principles of Neurology, 11th ed. 
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➢ Seizure: A transient occurrence of signs/symptoms due to abnormal excessive or 
synchronous neuronal activity in brain.

➢ Syncope: an abrupt, transient, complete loss of consciousness, associated with inability 
to maintain postural tone, with rapid and spontaneous recovery. 

➢ History taking: detailed patient history and witness account, 
➢ Pre: aura, focal arise, vs. pale, dizzy, blackout, diaphoresis, etc.
➢ During: general appearance (pale, cyanotic), HR/BP, muscle tone (flaccid, tonic), 

consciousness (loss or partially altered), movements (tonic, clonic, myoclonic, 
automatism), focal or generalized of onset, marching, consciousness (loss or 
partially altered, cognitive, sudden or evolving), duration.

➢ Post: time to recovery, post-ictal confusion, headache, Todd paralysis.
➢ Underlying diseases: cardiovascular, epilepsy, stroke, neurodegeneration, metabolic 

problems.
➢ Challenging areas: convulsive syncope, psychogenic non-epileptic seizure or 

pseudosyncope.
➢ PE and Lab: general to specialized exams.
➢ Management: solve provoking factors, medication, education, cardiac or epilepsy 

specialty treatment, observation.
➢ Differentiate dangerous from benign, for mortality and lifestyle modification (driving). 

Take home messages


