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Objectives

• Identify unique findings from the history and physical exam that are 
needed to differentiate epileptic from non‐epileptic events.

• Contrast the clinical presentation of epileptic seizures from non‐epileptic 
seizures.

• Describe the appropriate diagnostic evaluation for specific paroxysmal 
events that present concerning for seizure.
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Overview

• Why this topic?
• Structure of presentation
• Audience Response System
• Questions at the end
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Case #1

• A 4‐month‐old previously healthy female presents to clinic for concerns 
of “jitteriness”. Mother initially noticed a few weeks ago however now is 
occurring 2‐3 times per day. These events happen randomly and are 
described as having jitteriness and or tremorous activity of her upper 
extremities. Events last 30‐45 seconds in duration. 
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Case #1 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Jitteriness
History

Category Details
Age Age-dependent conditions 

Preceding Events Was there some provoking event?  
Was there an aura, stimuli, or change in behavior? 

Timing of Event Awake vs. Asleep?
Tired?

Event Itself What did it look like? 
Eye/head deviation? 
Eyes open/closed? 
How did it start?

Associated Events or Triggers Concurrent illness, fever, medications? 

ROS General health of child at time of event? 
Tongue biting? 
Color change? 
Bladder/bowel incontinence (if age appropriate)?
Response to event or change after event has ended? 

Birth Hx Complications during pregnancy? Cry well at delivery?
NICU stay? 
Newborn screening results

Developmental Hx Meeting milestones? 
Family Hx Anyone else in the family with seizures (as a child or adult). 
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Mimics
• Jitteriness 

• Shuddering

• Startle response

• Paroxysmal Behavior 

• Sleep myoclonus

Seizure
• Self‐limiting neonatal epilepsy 

• Benign familial epilepsy 

Differential Diagnoses
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Case #1 Question 2 – What’s the diagnosis?

• Jitteriness
• Sleep myoclonus
• Benign familial epilepsy
• Startle response
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Differentiating between seizure and not

• Does it affect one or more limb? 
• What’s the pattern? 
• Provoked? 

• Increased when the infant is stimulated, startled, or crying 
• Can it stop? 

• Suppressed when the infant is swaddled and or limb held/reposition? 
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Evaluation & Management 

• History is essential! 
• This case study would be highly suggestive of a seizure, most likely, 

Benign Familial Epilepsy in Infancy. 
• Physical Exam

• Normal 
• Development-Normal

• Referral to Pediatric Neurology warranted. 
• Order an EEG if needed. 
• Would defer neuroimaging to neurology. However, most likely not 

needed at this time. 
• Labs: would defer to neurology
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Case #2

• A 3-month-old male presents with brief episodes of 
jerking/hyperkinetic movements of the bilateral upper 
extremities. These were first noticed about 4 weeks ago. The 
movements occur in clusters lasting about 3 seconds. Parents 
are unsure if awareness is altered as they have only observed 
the movements occurring while the child is falling asleep after 
feeding or while sleeping. 
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Case #2 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Sleep-Associated Involuntary Movements
History

Category Details
Age Age at onset

Preceding Events Is there any provoking event? 
Correlation with sounds, tactile stimulation, rocking or other?

Timing of Event When during sleep?
Ever while awake?

Event Itself What did it look like? 
Is face involved?
Is there clustering of events?

Associated Events/Factors Concurrent illness, fever, medications? 
Newborn screening results?

ROS General health of child at time of and since onset? 
Color change? 
Response to event or change? 

Birth Hx Complications during pregnancy/delivery/initial neonatal period?
History of maternal substance use?

Developmental Hx Developmental progression?
Developmental regression? 

Family Hx Family history of seizures or neurologic disorder? 
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Differential Diagnoses

• Myoclonic seizures
• Focal seizures
• Benign sleep myoclonus
• Intrauterine drug exposure
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Case #2 Question 2 – What’s the diagnosis?

• Myoclonic seizures
• Focal seizures
• Benign sleep myoclonus
• Intrauterine drug exposure
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Differentiating between seizure and not

• History
• Isolated to during sleep
• Not worsening since onset
• Myoclonic jerks in clusters

• Physical exam
• Normal vs. abnormal neurologic exam
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Evaluation & Management

• EEG if unclear based on clinical history
• EEG is normal

• No management needed
• Resolves typically by 6 months of age
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Case #3

A 4‐year‐old male presents to clinic with multiple episodes of “passing 
out”. The 1st event occurred in the spring of 2021 at the age of 2. He had 
another identical event approximately 1 year later and again last week. All 
events are identical in nature and described as the patient going 
completely limp and having a few twitch‐like movements upwards to 1 
minute. 2/4 events occurred before nap time, in which when he woke, he 
was completely at his baseline. The later 2 events, he appeared a little 
“tired” but continued with his activities. Father witnessed the 1st 3 
episodes however mother witnessed the event last week and now bringing 
for evaluation.  
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Case #3 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Breath Holding
History

Category Details

Age Age-dependent conditions 

Preceding Events Was there some provoking event? 
Was there an aura, stimuli, or change in behavior? 

Timing of Event Awake vs. asleep?
Tired?

Event Itself What did it look like? 
Eye/head deviation? 
Eyes open/closed? 
How did it start?

Associated Events or Triggers Concurrent illness, fever, medications? 

ROS General health of child at time of event? 
Tongue biting? 
Color change? 
Bladder/bowel incontinence (if age appropriate)
Response to event or change after event? 

Birth Hx Complications during pregnancy? Cry well at delivery?
NICU stay? 

Developmental Hx Meeting milestones? 
Family Hx Anyone else in the family with seizures (as a child or adult). 
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Differential Diagnoses 

• Seizure 
• Breath holding spell

• Pallid 
• Cyanotic 

• Syncope 
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Case #3 Question 2 – What’s the diagnosis?

• Seizure
• Breath holding spell
• Syncope
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Differentiating between seizure and not

• Triggered by pain, crying, fright 
• Child usually cries (crying may be absent with pallid breath-

holding), holds their breath at the end of expiration, then 
becomes briefly tonic 
• Associated color change (cyanotic or pallid)
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Evaluation & Management

25

• History 
• Physical Exam 

• Normal 
• Reassurance is key. 
• Laboratory Studies: 

• Iron panel (ferritin, TIBC, iron) 
• CBC
• CMP 

Case #4

• An 8-month-old female presents with a history of recent onset 
episodes of arching the back, stiffening of the body and turning 
of the head to the left. Parents are uncertain if the child is 
responsive during these events. These episodes have been 
noticed by family at various times during the day; typically, 
after the child has eaten. Each episode lasts less than one 
minute, and the child returns to baseline after the event has 
ended.
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Case #4 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Posturing 
History

Category Details
Age Age at onset?

Preceding Events Was there some provoking event?
Does event occur with predictability? 

Timing of Event Isolated to awake or sleep period?

Event Itself What did it look like? 
Is child responsive during event?
Anything that improves symptoms?

Associated Events or Triggers Concurrent illness, fever, medications?
Occur in certain positions? 

ROS General health of child at time of event? 
Feeding patterns?
Color change? 
Response to event or change? 
Irritability or discomfort?

Birth Hx Complications during pregnancy/delivery/neonatal period?

Developmental Hx Meeting milestones? Concerns/regression?

Family Hx Any family history of neurologic disorder?
Family history of GERD or feeding intolerances?
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Differential Diagnoses

• Tonic seizure
• Sandifer syndrome
• Dystonia
• Parasomnia
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Case #4 Question 2 – What’s the diagnosis?

• Tonic seizure
• Sandifer syndrome
• Dystonia
• Parasomnia
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Differentiating between seizure and not

• Predictability/provoking factors
• Relieving factors
• Responsiveness

• Videos can be helpful
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Evaluation & Management

• EEG if unclear based on clinical history
• EEG is normal

• GERD management if symptoms do not improve with post-
eating position change
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Case #5

• A 22-month-old otherwise healthy female presents to clinic for 
having a new onset of events that are described as stiffening, 
zoning out, and not responding when called. 
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Case #5 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Stiffening
Question Rationale

Age Age-dependent conditions 

Preceding Events Was there some provoking event? 
What was child doing at onset? 
Was there an aura, stimuli, or change in behavior? 

Timing of Event Awake vs. asleep?
Tired?

Event Itself What did it look like? 
Eye/head deviation? 
Eyes open/closed? 
How did it start? 

Associated Events or Triggers Concurrent illness, fever, or medications?

ROS General health of child at time of event? 
Tongue biting? 
Color change? 
Bladder/bowel incontinence (if age appropriate)
Response to event or change after event?

Birth Hx Complications during pregnancy/delivery/neonatal period?

Developmental Hx Meeting milestones? 

Family Hx Anyone else in the family with similar events? (as a child or adult). 
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Differential Diagnoses

• Self stimulation 
• Seizure
• Spasms/spasticity 
• Dystonia
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Case #5 Question 2 – What’s the diagnosis?

• Self stimulation 
• Seizure
• Spasms/spasticity 
• Dystonia
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Differentiating between seizure and not

• Rhythmic hip flexion and adduction with leg-crossing, 
• Often accompanied by a distant expression
• Can be interrupted, although child may be irritable if 

interrupted
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Evaluation & Management
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• History
• Physical Exam 

• Normal findings
• Reassurance with emphasis on redirecting the behavior. 

Case #6

• A 6-year-old male presents with a history of episodes where he 
will stare in one direction and not respond. This was first 
noticed by the child’s teacher in school this year. Since being 
reported to parents by the teacher, mother has begun to notice
these at home. These events typically occur while the child is 
sitting in class, when he is watching TV, or when he is sitting at 
home. Each episode lasts up to 30 seconds, and the child will 
not respond during these events when his name is called. 
Mother feels that if she calls his name several times that she 
can “get him out of it”. 
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Case #6 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Staring Spells 
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History
Category Details

Age Age at onset?

Preceding Events Was there some provoking event?
Does event occur with predictability? 

Timing of Event Isolated to awake or sleep period?
During certain activities?

Event Itself What did it look like? 
Is child responsive during event (verbal or tactile stimuli)?
Anything that improves symptoms?
Behavioral arrest?

Associated Events or Triggers Concurrent illness, fever, medications?
Known triggers?

ROS General health of child at time of event? 
Changes in grades/learning?
Response to event or change following event? 
Behavioral changes?

Birth Hx Complications during pregnancy/delivery/neonatal period?

Developmental Hx Meeting milestones? Concerns/regression?

Family Hx Any family history of neurologic disorder?
Family history of ADHD or neurodevelopmental disorder?

Differential Diagnoses

• Daydreaming/Inattention
• Absence seizure
• Atypical absence seizure
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Case #6 Question 2 – What’s the diagnosis?

• Daydreaming/Inattention
• Absence seizure
• Atypical absence seizure
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Differentiating between seizure and not

• Behavioral arrest
• Response to tactile stimulation
• Pattern of increasing frequency
• Decline in school performance – could indicate seizure or could 

be associated with other underlying issue (e.g., ADHD) that may 
have associated staring spells.
• Hyperventilation
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Evaluation & Management

• Hyperventilation
• EEG if unclear based on clinical history

• EEG is normal when not seizure
• If EEG unclear and events occur daily, can perform extended EEG to 

capture event.

• Determine if other underlying issue and treat accordingly
• Reassurance
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Case #7

• A 9-year-old male with a known history of ADHD but otherwise 
healthy presents with concerns of eye fluttering and facial 
twitching. Mother reports she noticed this about 1 month ago 
but now episodes are happening daily and are very frequent. 
She is concerned he is having a seizures because of his ADHD 
medication. 
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Case #7 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Involuntary Movements
Question Rationale

Age Age-dependent conditions 

Preceding Events Was there some provoking event? 
Was there an aura, stimuli, or change in behavior? 

Timing of Event Awake vs. asleep?
Tired?
More prominent in certain situations/times?

Event Itself What did it look like? Can it be acted out?
Eye/head deviation? 
Eyes open/closed? 
How did it start?
Temporarily suppressible?

Associated Events or Triggers Concurrent illness, fever, or medications?

ROS General health of child at time of event? 
Tongue biting? 
Color change? 
Bladder/bowel incontinence (if age appropriate)?
Response to event or change after event?

Birth Hx Complications during pregnancy/delivery/neonatal period?
Developmental Hx Meeting milestones? 

Family Hx Anyone else in the family with similar events? (as a child or 
adult). 
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Differential Diagnoses

• Seizure 
• Tics 

• Motor 
• Vocal 

• Movement Disorder
• Dystonia 
• Tremor
• Parkinsonism 

• Stereotypies 
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Case #7 Question 2 – What’s the diagnosis?

• Seizure
• Tics
• Movement disorder
• Stereotypies 
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Differentiating between seizure and not

• Involuntary, sudden, rapid, repetitive, nonrhythmic, simple, or 
complex movements or vocalizations that often occur multiple 
times per day. 
• These are interruptible and can be suppressed. 
• Tics abate during sleep
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Evaluation & Management
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• History
• Physical Exam

• Normal 
• Referral to pediatric neurology
• EEG can be ordered to rule out events as seizures if unclear 

from history
• Treatment can vary

• Severity & Social Impact
• Therapy-based (CBIT) and medication options
• Underlying co-morbidities

• ADHD, Anxiety/OCD very common 
• Cognitive Behavioral Therapy 

Case #8

• A 9-year-old male presents following a recent first-time event 
concerning to the family for seizure. Shortly after bed, the child 
walked into parent’s room, and parents found him to have 
twitching movement of the left side of the face. The patient’s 
speech was incomprehensible to parents. After the event 
ended, the child described to parents that he could hear them 
and was trying to talk to them. He stated that his mouth “felt 
weird”. Following the event, he returned to bed.
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Case #8 Question 1 – Seizure or not?

• Seizure
• Not a seizure
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Sleep Disturbance 

56

History
Category Details

Age Age at onset?

Preceding Events Was there some provoking event?
Does event occur with predictability? 

Timing of Event Isolated to awake or sleep period?
Certain stages of sleep cycle?

Event Itself What did it look like? 
Is child responsive during event (verbal or tactile stimuli)?
Anything that improves symptoms?

Associated Events or Triggers Concurrent illness, fever, medications?
Known triggers?

ROS General health of child at time of event? 
Changes in grades/learning or language skills?
Response to event or change following event? 
Behavioral changes?
Other sleep changes?

Birth Hx Complications during pregnancy/delivery/neonatal period?

Developmental Hx Meeting milestones? Concerns/regression?

Family Hx Any family history of neurologic disorder?
Family history of sleep disorder?
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Differential Diagnoses

• Idiopathic focal epilepsy
• Parasomnia
• Benign Epilepsy with Centrotemporal Spikes
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Case #8 Question 2 – What’s the diagnosis?

• Idiopathic focal epilepsy
• Parasomnia
• Benign Epilepsy with Centrotemporal Spikes
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Differentiating between seizure and not

• Timing of when event occurred
• Facial & oral involvement
• Preserved awareness
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Evaluation & Management

• Neurologic exam
• Non-focal

• EEG to confirm diagnosis
• Centrotemporal spikes

• Educate family on diagnosis 
and risk for future seizure
• Decision about medication
• Prognosis & follow up care
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