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Introduction 

• Myriad of Symptoms related to acute 
autonomic dysfunction: Syncope, Autonomic 
Epilepsia, and the Autonomic Semiology of 
Epilepsy 

• What is a seizure, or non-epileptic seizure?  
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Definitions 

• Seizure: a sudden attack (of an illness or  
disease); epileptic seizure: uncontrolled, 
hypersynchronous brain electrical activity 

• Epilepsy: unprovoked, recurrent seizures 

• Drop Attacks: any event in which the person falls 

• Syncope/Transient loss of consciousness: short 
LOC and muscle strength 

– Usually fast onset, short duration, and fast recovery 
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Non-Epileptic Seizure 

• Paroxysmal event that mimic an epileptic 
seizure but do not involve abnormal, rhythmic  
discharges of cortical neurons. Called a 
hypersynchronous neuronal discharge. 

• May be caused by physiological (ie vagotonia) 
or psychological conditions. 
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Dx Epilepsy: Errors (adults) 

• Psychogenic, non- epileptic seizures 

• Syncope 

• Hypoglycemia 

• Panic attacks 

• MovementDisorders 

• Sleep Disorders (parasomnia, hypnic jerks) 

• TIA 

• Migraines (TGA) 

 



7/5/2015 6 



7/5/2015 7 

Case History (1) 

• 10 year old girl status post posterior fossa 
craniotomy for tumor 

• Developed post-operative epilepsy, treated 
with AEDs 

• Presented to the ED with seizure exacerbation 
with several seizures in 1 day 

• Admitted to the PICU 
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Case History (2) 

• Consultation to the Neurocritical Care Service 

• History: her current seizures all occurred in 
the upright position 

• Orthostatic BPs: marked drop in BP when 
standing 
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Syncope 

• Common: 15 to 25% of children and 
adolescents 

• Peak incidence  15 to 19 years; females 
predominate 
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Syncope Definitions 

• Transient loss of consciousness (TLOC): loss of 
consciousness with a rapid onset, short duration 
and a spontaneous and complete recovery. 

• Syncope: TLOC due to cerebral hypoperfusion 
• Symptoms vary by rapidity of onset: 
• Very rapid onset:  

– may notice few features 

• Slowly developing forms (autonomic failure): 
– Difficulty in thinking, light-headedness, followed by 

loss of color vision and blurring or darkening of vision, 
sounds seem from far away 
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Syncope: Major Categories 

• Reflex (Neurally-mediated) syncope: vasovagal 
situational, carotid sinus, mechanical or hydraulic 
factors 

• Syncope due to orthostatic hypotension: primary 
autonomic failure, secondary autonomic failure, 
drug-induced autonomic failure,  volume 
depletion 

• Cardiovascular mediated syncope: arrhythmias or 
structural disease 

• Non-cardiovascular syncope 
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Case History 

• 15 year old boy referred for epilepsy 
monitoring for refractory drop attacks 

• Failed three different antiepileptic drugs 

• EEG had epileptiform features 

• Also had migraines 

• History: episodes only occurred when 
arms raised 
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Stretch Syncope 
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Case History (1) 

• 7 year old girl referred for seizure 

• While mother removing a braid from her hair, 
c/o stomach pain, arched back, had 2 to 3 
minute GTC seizure 

• No prior events, rare staring spells, and 
headaches 

• Family history positive for migraines 

• Examination, CT, EEG, AEEG normal 
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Case History (2) 

• 2 weeks later, while hair combed, c/o stomach 
pain, screamed, lost consciousness for 45 
seconds, post-event lethargy, and paresthesias 
in right foot 

• No further episodes until she was taken off Pb 
6 months later, event in morning, while hair 
was being combed, stomach pain, vision 
dimmed, lost consciousness, ocular 
supraversion, clonic movements right arm 
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Case History (1) 

• 3 month old referred for diagnosis of epilepsy 

• Episodes with tonic posturing occurred in the 
newborn period, especially with taking rectal 
temperature or with bowel movements 

• EEG abnormal 

• Episodes controlled after starting 
oxcarbazepine 
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Case History (2) 

• Family history of vagotonia in mother, starting 
as a child 
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Relationship Iron to neurally 
mediated syncope (NMS) 

• Abnormal catecholamine metabolism 

• Iron dependent enzymes involved in synthesis 
and degradation of catecholamines 
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CAMERA STUDY 

• Cerebral abnormalities in migraine, an 
epidemiological risk analysis 

– Infarcts in the posterior circulation territory in 
migraine 

– Migraine associated with increased risk of deep 
white matter abnormalities, subclinical posterior 
circulation infarcts, and brain iron accumulation 

– Syncope in Migraine 

– Syncope, orthostatic intolerance 
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Seizures/Epilepsy 
Differential Diagnosis 
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56 episodes of transient cerebral 
hypoxia 

• 20 seconds HV while squatting, fast rise to feet, 
10 second Valsalva maneuver with forced 
expiration against closed glottis. 

• Rapidly lowers cerebral perfusion combining 
hypocarbic cerebral vasoconstriction, orthostasis, 
and decreased venous return. 

• Falls cushioned by foam, helper prevented falls. 
• Video camera recordings, reviewed with 

attention to unresponsiveness, falls, myoclonus, 
non-myoclonic movements, eye movements, 
vocalizations. 
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Transient LOC 

• 42/59  had LOC; 13 fell without losing 
consciousness completely, called incomplete 
syncope. 

• Report only on the 42; onset marked by the 
incipient fall, verbal responsiveness indicated 
its termination. 

• Duration: 12.1 +/- 4.4 seconds (4.5 to 21.7 s) 

• 19 had partial response after 8.2 seconds, eye 
and head turning toward the voice 
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Myoclonus 

• Myoclonus in 38/42 (90%); never preceded 
the fall. 

• Starts 2.6 sec after LOC, lasting 6.6 sec. 

• Outlasted partial responsiveness in 10 and 
verbal responsiveness in 4. Subjects 
remembered the twitching. 

• Focal (16%), multifocal (52%), or generalized 
(3%); focal duration shorter than multifocal. 

• Arrhythmic in 41. 
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Other Motor Movements 

• Lateral head turns, +/- ipsilateral gaze 
deviation, lip-smacking, chewing, or fumbling 
(resembles automatisms) 

• Righting movement in 45% 

• Extensor posturing in 3 patients 

• Lateral tongue bite in 1 

• No urinary incontinence 
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Eye Movements 

• Eyes open in 76% 

– 66% upper deviation, others either midposition or 
had a lateral deviation. 

– 50% subsequent change in eye position 

• Blinking in 50% 
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Vocalizations 

• 17/42 (40%), starting 2.1 seconds after LOC 

• Continuous or intermittently accentuated 
moan of low pitch and voice 

 



7/5/2015 38 

Experience of Syncope 

• Visual and auditory hallucinations in 60% 
• Perception of a gray haze, colored patches, or bright lights 
• Realistic scenes, involving familiar places, situations, or 

persons 
• 4 out of body experiences 
• Auditory hallucinations in 36%; never in isolation, 

accompanied visual 
• Rushing and roaring noises, screaming, or talking voices, 

but never intelligible speech 
• Described weightlessness, detachment, and peace; 17% 

had negative feelings, with helplessness and disorientation 
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POTS and temporal lobe epilepsy 

• Single case report, 20 year old with TLE and 
POTS 
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Anoxic-epileptic event 
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Tongue Bite 

Epilepsy 

• Occurs in up to 41% of 
patients with GTC seizures 

• Lateral tongue 

Syncope 

• 2-6% of patients with 
syncope 

• Central tongue 
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Non-convulsive SE 

• 50% of children with PS have NCSE (> 30 min). 

• Seizures have predominantly autonomic 
symptoms, now called an “autonomic epilepsy” 
rather than an “occipital epilepsy.” 

• Emesis, pallor, flushing, cyanosis, mydriasis, 
cardiac and temperature alterations, 
incontinence, salivation, intestinal motility. 

• Initially awake, then develops altered awareness, 
gaze deviation, 50% brief hemi- or generalized 
convulsions. 
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Syncope-like Epileptic Seizures in PS 

• SLES defined as self-terminating events with sudden loss of 
postural tone and unresponsiveness, occurring  with other 
ictal autonomic signs/symptoms (AS+SLES) or on their own 
(pure SLES). 

• SLES in 17/33. 
• With seizures, 53/74 (72%) had SLES (25 were AS+SLES and 

28 had pure SLES. 
• Pure SLES occurred in 7 children without premonition or 

triggers, did not resolve in the horizontal position, had no 
associated movements, even when longer than a few 
minutes. 

• Concurrent autonomic symptoms: emesis, incontinence, 
mydriasis, miosis, cardiorespiratory abnormalities. 
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Autonomic Dysfunction in Epilepsy 

• Ictal Dysautonomia 

– Ictal bradycardia, asystole 

• Autonomic Nervous System and AEDs 

• Autonomic Nervous System and VNS 
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Ictal Dysautonomia: 
Autonomic Manifestations of Seizures 
• Pilomotor phenomenon: unilateral piloerection, 

ipsilateral temporal lobe; bilateral, no localiztion 
• Ictal bradycardia, asystole: bilateral mesiotemporal 

(mesT) or insula 
– Ictal tachycardia: non-localizing 

• Dyspnea: insula 
• Hyperventilation: frontal and temporal, greater in 

mesial versus lateral temporal seizures 
• Post-ictal cough: temporal, not right temporal as in 

adults 
• Ictal spitting: non-dominant temporal lobe 
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Autonomic Manifestations of Seizures 

• Ictal vomiting, nausea: anterior insula, non-dominant 
temporal 

• Ictal laughing (gelastic):  hypothalamic hamartomas, or 
tempora or frontal (cingulate) 
– Laughing with mirth: temporal 

• Ictal smiling: non-dominant, posterior (T-P-O) 
• Ictal crying (dacrystic): +/- non-dominant mesT  
• Epigastric aura: TLE (mesial) 
• Mydriasis, flushing: non-localizing [mesT, insula, frontal 

(para-saggital, orbitofrontal)] 
• Urinary incontinence: frontal versus pressure 
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Ictal bradycardia, asystole 
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Bilateral rhythmic theta Bradycardia followed by asystole 
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Autonomic Nervous System and AEDs 

• Cardiac rhythm changes: 

– Phenytoin, Carbamazepine, Oxcarbazepine, 
Lacosamide 

• Carbonic anhydrase inhibition, impaired 
sweating, heat intolerance:  

– topiramate, zonisamide 

• Respiration depression with benzodiazepines 
with ictal autonomic symptoms 
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Autonomic Nervous System and VNS 

• Reduction in vagal tone during SWS 

• Sympathetic predominance  

 

• 4/26 (15%) developed obstructive sleep apnea 
after VNS 
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The END 


