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Semiology is shaped by cable wiring
of the brain

And hierarchical organization of the 
cortex

A hard-wired system
With short and long connections

Functional coupling establishes 
dynamic patterns Chauvel, 2014



Semiology is expressed with dynamic 
spatiotemporal characteristics

McGonigal, 2020

Cerebral localization Epileptiform discharges 
features



• In seizures with medial temporal onset, 
oroalimentary automatism occurrence 
depends on ictal discharge propagation to 
operculo-insular areas

•    Rhythmically synchronized activity at theta    
frequency between amygdala-hippocampus 
and operculo-insular cortex underlies the    
emergence of oroalimentary automatisms in   
temporal seizures 

Spatial features

Temporal features



Do we need to know 
epileptic network?



Semiological pattern recognition

• Focal clonic seizure
• Indicate involvement of 

contralateral primary motor 
cortex

Fine without knowing epileptic network

Seen in primary cortex (motor, somatosensory, auditory, visual)

• video



Other semiology may be less well localizing

• Semiology arising from associative cortex
• More wide-spread networks
• Complex dynamics

• Complex behaviors
• Emotional change
• Altered consciousness

McGonigal, 2020



Other semiology may be less well localizing

• Case a 15 years old female with 
intractable epilepsy. 

• Seizure semiology described as 
most of seizure started with fear 
then left arm stiffeness followed 
shortly by numbness or pain that 
going down form shoulder 
toward leg, with postictal  left 
sided weakness. Sometimes 
oroalimentary automatisms 
were noted.

Knowing epileptic network helps

Courtesy of General Charcrin Nabangchang, MD

• video



Other semiology may be less well localizing

• Case a 10 years old female with 
epilepsy. 

• During daytime, She presents 
with fear followed by screaming
and tachycardia lasted 20 sec.

• During nighttime, she arose from 
sleep and looked scary followed 
by screaming and vigorous 
movements.

Knowing epileptic network helps

• Video



Biraben et al, 2001

This limbic network involve- Orbitoprefrontal
- Anterior cingulate
- Temporal limbic cortices 

Analyze semiology in order 
Early signs more reliable



Look for the clue of exactly localization

• The ictal motor behavior 
appears as an integrated 
feature within an emotional 
context

Chauvel P, SEEG workshop, Cleveland clinic



Mouth automatismsLeft arm stiffed/ felt numbFear

EEG onset
R temporal



EEG onset
Fp2 (R frontopolar)



Knowing epileptic network 
prevent fall in the trap



Case a 9-year-old boy with intractable epilepsy

• ชกัครัÊงแรก อาย ุ3 ปี

• ลกัษณะชกั : ผูป่้วยจะดสูบัสน ขยบัตวั มอืขยบั
ไปมา เรยีกไมรู่ส้กึตวั เป็นนาน 10-15 นาที

• MRI brain: unremarkable

• EEG: 
• Interictal: T3, F7, Fp1, Fz
• Ictal: 1. F7, T3

2. Fp1, F3

• Video



SW T3 

• Interictal EEG

SW Fp1/ Fz



• Ictal EEG
EEG onset

F7, T3

EEG onset
Fp1



Frontotemporal network
Knowing epileptic network helps



Group 1
Elementary motor signs
With no gestural behaviour

Group 3
Distal stereotypies,
Integrated appearance,
No elementary signs

Group 2
Association of elementary
motor signs and
Proximal gestural motor
Beh; non-integrated
appearance

Group 4
Fear-related behaviour,
no elementary motor signs



Proximal stereotypies No facial expression distal stereotypies R leg stereotypies 

Group 3
Distal stereotypies,
Integrated appearance,
No elementary signs

Ictal onset- L frontal pole

Group 2
Association of elementary
motor signs and
Proximal gestural motor
Beh; non-integrated
appearance





Fronto-parietal network

• เด็กผูห้ญงิอาย ุ6 ปี
• เริѷมชกัเมืѷออาย ุ4 เดอืน 
ลักษณะชกัเป็นGTC
• อาย ุ2 ปี ลกัษณะชกัเปลีѷยนเป็น 
ตาลอย กระพรบิตา ไมรู่ส้กึตวั 
นานครัѸงละ 5-10 วนิาท ี10-20ครัѸง
ตอ่วัน



Interictal SPK R frontal



Ictal: EEG onset- Generalized max R frontal



• Case a 6-year-old girl with intractable epilepsy
• Semiology: brief eye twitching
• Negative MRIs
• Interictal scalp EEG max F4 
• Ictal scalp EEG- gen max F4

Ictal SPECT

Increase perfusion at L frontoparietal, R parietal region (injection time 7 sec)

Catani 2002

Fronto-parietal network



Ictal SEEG finding
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EEG onset

Clin onset
Eyes twitching

P

R parietal cortex

Plan: R parietal resection
Patho: FCD type IIa
Seizure outcome: Engel II



• A 15 years old female with intractable 
epilepsy

• EEG: 2 Ictal onset: F8T4, T4P4
• MRI brain: 2 lesions

(R hippocampal sclerosis,  
ulegyria of R precuneus)

• Ictal SPECT:Increased perfusion at right 
frontal cortex (Injection time 10 s)

Knowing epileptic network helps

Plan: SEEG exploration

EEG onset- B

Seizure outcome: Engel I



Semiology sequence of 
insular epilepsy

A. Laryngeal constriction

B. Paresthesia in the perioral region

C.Lateralized somatosensory symptoms 
in upper limb

D.Focal somatomotor symptoms



Neurosurg Clin N Am 31 (2020) 373–385 



Take home points regarding semiology 

• Analyze semiology in order is important- early signs more reliable
• Record sufficient number of seizures
• Look for consistency between seizures
• Identifying features in common is the key to categorization
• Think of epileptic networks could be involved according to 

electroclinical correlation!



Thank you 
for your 
attention


