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Case of MH 
 15 year old male presenting to ER with 

headache at 08:55 
 Mom drove Dad to work approx 07:00 and 

when returned home noted son still asleep 
 Mom tried to wake son but he was confused, 

difficult to rouse (4x) and complaining of 
head pain  

 Ambulance called and vomited twice enroute 
to SJRH 

 
 



Case 
 In ER: 
      - no photophobia 
      - no resp distress 
      - pain 7/10 
      - complains of nausea and given metoclop 
      - 4 min later pt seizes (stiff, arms to side, skin gray) 
      - O2 given along with lorazepam 1mg IV 
      - seizure lasts approx 2 min 
      - post ictal: moaning/groaning, incontinent + 

 
  



Definitions 

 Seizure: 
    paroxysmal event of the CNS characterized 

by abnormal cerebral neuronal discharges ± 
loss of consciousness 

 
 Epilepsy: 
      two or more recurring seizures without 

consistent provocation 
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Presentation Notes
Seizures occur in 3-5% of children. Epilepsy occurs in 0.5 to 1%. Pathophysiology is not completely understood. 



Definitions 

 Status Epilepticus: 
      continuous seizure lasting >30 min OR >2 

discreet seizures without intervening recovery 
of consciousness 

 
 Ictus: 
      a sudden attack, blow, stroke or seizure 



Classifications 

Presenter
Presentation Notes
Why to classify? Identify seizure type, predict sz prognosis/course, decide treatment, identify first aid strategies and anticipate life changing concerns.



Diagnosis 

 Description of event 
 Patient and family history 
 Routine EEG 
 Video EEG 
 MRI or CT scan 
 Blood work, urinalysis 
 Lumbar puncture 

Presenter
Presentation Notes
50% of epileptic pts have normal first EEG



Videos 

 Complex partial  
 

 
 Absence Seizure 

 
 

 



Generalized Seizures 
 Cry  
 LOC  
 Stiffening  
 Jerks 
 Bilateral 
 +/- incontinence 
 Some have focal start 
 90 sec 
 Post ictal state 

 



Seizure Conditions 
 Neonatal seizures: 
 
       - focal/multifocal clonic or tonic seizures 
       - no neurologic abnormalities 
       - occur within first few days to a week of life 
       - usually brief but may reoccur until 2-3 months of 

age 
       - spontaneous resolution 
       - normal development and intellectual outcome 
        
        
        
 



Seizure Conditions 

 Febrile seizures: 
    - occurs in otherwise healthy children 6 months to 

5 years of age (2-5% of children) 
    - average age is 12-18 months old 
    - generalized TC seizures, brief & self limited 
    - fever > 38°C 
    - non CNS infection (AOM, URTI) 
    - treat the cause if applicable 
    - 50% can reoccur if <1 year of age (20% 1-3 years) 
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Presentation Notes
Slight genetic link. Can be out of the blue, sz may be first sign of illness. 



Seizure Conditions 

 Infantile Spasms (West Syndrome) 
    - children less than 12 months of age 
     - peak onset is 4-6 months of age 
     - presents as head dropping down, arms extended 

then coming in like a hug  ± leg extension 
     - can have poor developmental prognosis 
     - 60% have some form of CNS damage 
     - small number are idiopathic 
 

      V 

Presenter
Presentation Notes
Can stop by age 3-4. Uncommon: 1 in 3000- 5000. Fam hx , gender or immunizations have no predisposition.  TPM or  VPA can be used usually before steroids. Present after waking up mostly. 



Seizure Causes (provoked) 

 Infection 
 Trauma 
 Brain lesions 
 Metabolic problems 
 Toxicity/ingestions 
 Hereditary 
 idiopathic 

Presenter
Presentation Notes
 brain lesions can be tumours or malformations      metabolic can be diabetes or nutritional imbalances



On the Differential 

 Breath holding 
 Syncope 
 Night terrors 
 Shuddering 
 Migraines 
 GI reflux  
 Rage attacks 
 Pseudo seizures 

 



DDX 
 Breath holding: 
     - 2 to 4 years of age 
       - 0.1 to 4% of children 
       - a reflex, involuntary response to a trigger 
       - stimulus → cry → pause → facial colour change 

→ limp, unresponsive and then jerking 
      - cause is unknown 
      - prognosis is good  
 
V 
 

Presenter
Presentation Notes
Confusing as breath holding term implies voluntary reaction. Variable rate of attacks (q daily to q lifetime). Sequence defines it from epilepsy.  Trigger is differentiating factor. EEG normal mostly.  



DDX 

 Night terrors: 
    - episodes of fear, flailing and screaming 

while asleep 
    - short duration 
    - usually 4-12 year olds  
    - children have no recollection of event 
    - causes include stress, anxiety, fatigue, 

unfamiliar surroundings and sleep deprivation  
 



DDX 
 Shuddering: 
    - cause unknown, benign in nature 
    - older infants & young children 
    - short duration (5-15 seconds) 
    - occur during waking hours 
    - sudden flexion of neck & trunk → 

adduction of arms → shiver like movement of 
the trunk → body may stiffen  

    - some have “absence like”  course     (V) 
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Presentation Notes
Cause is unknown but may be a stimulus overflow



DDX 

 GI Reflux (Sandifer’s): 
    - intermittent paroxysmal spells of 

generalized stiffening and posturing  
    - pain response to acidic reflux in the 

esophagus 
    - may also have apneas, staring and minimal 

jerking of the extremities 
    - associated with feedings                     (v) 



DDX 

 Pseudo seizures (PNES): 
     - not caused by abnormal electrical 

discharges 
     - stress related or emotional cause 
     - unusual features  
     - EEG to rule out 
     - potential misdiagnosis 

Presenter
Presentation Notes
Unusual types of movement, duration, triggers, frequency





To treat or not to treat? 

 Prognosis: 
    - neuro N 
    - neuro hx N              24% 
    - no acute cause 
 
 
Pediatrics 1990: “Risk of seizure recurrence following first unprovoked seizure in childhood: a 

prospective study” Shinnar S, Berg AT, Moshe SL et al. 
 

Presenter
Presentation Notes
  24% relapse over 1 year and 45% over 14 years.    37% if positive neuro hx  and 70% if 2 sz are separated by 24 hours
   Shinnar & Berg, Pediatrics 1990



To treat or not to treat? 
 Immediately treatment: 
    - reduce short term relapse rate (potential) 
    - 1-2 year mark no difference 
    - benefit lost at 4 years 
    - no evidence that tx after initial seizure has any 

impact on mortality 
    - high risk: EEG abn, partial vs. general ictus, SE 
 
 Neurology 1997: Treatment of first tonic clonic seizure does not improve the prognosis of epilepsy. First Seizure Trial Group. Musicco 

M, Beghi  E, Solari  A. 
 Lancet 2005: Immediate versus deferred AED treatment for early epilepsy and single seizures: RCT. Marson A, Jacoby A, Johnson A et 

al. 
 Neurology 2005: Mortality following a first unprovoked seizure in children, a prospective study. Shinnar  S, O’Dell C, Berg AT 
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Presentation Notes
Base decision on 1) is diagnosis correct? 2) likelihood of reoccurrence? and 3) benefits to risk?



To treat or not to treat? 

 “treatment with AED’s may be considered 
when the benefits of reducing the risk of a 
second seizure are greater than the risks of 
pharmacologic and psychosocial side effects” 

                              
 
 
Amer Academy of Neurology & Child Neurology Society  
Quality Standards Subcommittee 2003 
 

                               
 



Treatment 

 Acute (ED): 
     - ABC’s 
     - VOICE (vitals,O2, IV, Cardiac, exposure) 
     - rapid bloods (glucose, venous gas) 
     - meds (1st, 2nd or 3rd line) 
     - search for cause (Ca, Glu, Mg levels etc) 
      

Presenter
Presentation Notes
 ABC’s – intubate if GCS <8



Emerg Management  

  
    Time                          Meds 
0-5 minutes Lorazepam 

0.1mg/kg 
IV/SL/PR 

Midazolam 
Nasal 
0.2mg/kg 
Buccal 
0.5mg/kg 

Diazepam 
PR 0.5mg/kg 
IV 0.3 mg/kg 

10 minutes      Repeat above step 

15 minutes Fosphenytoin 
IM/IV 
20mgPE/kg 

Phenobarb IV 
 20mg/kg 

Phenytoin IV 
  20mg/kg 

20 minutes   Repeat above step with different 2nd line agent 

30 minutes   Refractory stage with sedation protocol – ICU 
admission and neurology consult 

Presenter
Presentation Notes
   Fosphenytoin 1.5mg = 1mg phenytoin = 1 fosphenytoin PE



   

    



NNU Management 

  Drug   Loading Maint Dose Therap 
Range 

   T½  

Phenobarb  20mg/kg 3-4 mg/kg 
bid 

20-40 
mcg/L 

100 hrs 
after 5-7d 

Phenytoin 20 mg/kg 3-4 mg/kg 
in bid-qid 

15-25 
mcg/L 

100 hrs 
(40-200) 

Lorazepam 0.05 mg/kg 
over 2-5mn 

May repeat 31-54 hrs 

Diazepam 0.25 mg 
bolus 

May repeat 
1-2 times 

31-54 hrs 



Case  
 ID: 4y9mo female term child with known hx of epilepsy 
 CC: Seizure at daycare 
 HPI: SC was at daycare when the staff laid her down for nap. At 

this point pt started having a seizure. Pt was unresponsive, so 
the daycare staff called 911 and Mom. Mom arrived after 
ambulance, came to ER with pt. Admitted to PICU at 14:45. At 
16:15, pt was stable and transferred to 4AS. SC was walking 
around the floor in the evening. 

 PMHx: Pt was dx with epilepsy by peds neurologist after a 
cluster of 3 seizures the pt had beginning in Sept 2010. Pt then 
started on clobazam. Has a cold and wet cough at this point. 



Case Timeline 

 Est time of incident:   12:25 
 911 call received:       12:32 
 En route:                   12:32 
 Arrived at scene:        12:37 
 Arrived at patient:      12:38 
 Depart scene:            12:46 
 At destination (ED):    13:03 
                                         
 

 
38 minutes 



Chronic Treatment 

        Older   Newer 
Phenobarb        (PB) Lamotrigine      (LTG) 

Phenytoin         (PHT) Topiramate       (TPM) 

Carbamazepine  (CBZ) Oxcarbazepine   (OXC) 

Valproic acid      (VPA) Levetiracetam    (LEV) 

Clobazam          (CLO) Fosphenytoin     (FOS) 

Clonazepam       (CNZ) 





Treatment 

         Syndrome            AED 

  
        Partial/focal 

 1) VPA, OXC, PB, PHT, 
CBZ,LTG, TPM 

 2) LEV 

Presenter
Presentation Notes
  Look at withdrawal after 1 seizure free year. 



Treatment (Generalized) 

        Syndrome             AED 

         absence 
1) VPA, LTG 

2) CNZ 

        tonic-clonic 
1) VPA, OXC, CBZ, PHT, PB, 
TPM 
2) LTG 

         myoclonic 
1) VPA, LTG 

2) CNZ,TPM 

    myoclonic absence 
1) VPA 

2) LTG, CNZ, TPM 



Valproic Acid 
 Mono or adjunctive therapy 
 Focal and generalized coverage 
 IV form available (SAP) 
 Inexpensive, well studied 
 Ssx: CNS, wt gain, alopecia, skin reactions, 

hepatic dysfunction 
 Start 10-15 mg/kg/day uid-tid 
 Titrate increments of 5-10 mg/kg/day 

qweekly 
 Maintenance: 30 mg/kg/day bid-tid 

 
 



Clobazam 

 Mono or adjunctive therapy 
 Once daily dosing 
 CNS most common side effects 
 Few drug interactions 
 Initial 0.25-0.5 mg/kg/day uid-bid 
 Dosing for <2 years of age  
 Sound alike safety alert with clonazepam 

 
 



Think Lamotrigine… 
 

 For children with myoclonic or absence sz 
who don’t want wt gain with VPA 

 Children <2 on PB who want to avoid hepatic 
dysfunction of VPA 

 Mono or combo therapy (↓ dose with VPA 
and ↑ dose with CBZ, PHT & PB) 

 Partial & generalized seizures 
 CNS effects 
 Skin reactions (age, titrate, VPA) 

Presenter
Presentation Notes
 VPA will increase LTG levels (inhibits enzymes that clear LTG).    CBZ, PHT and PB are inducers to increase dose of LMT



Think Topiramate… 

 For primary generalized seizures, including 
absence and myoclonic seizures, in children 
who want to avoid the adverse effects of VPA 

 When avoiding hepatic metabolism desired 
 Sfx: CNS, anorexia, cognitive dulling and 

behavioural effects 
 >2 years of age dosing 

 
 



Think Levetiracetam… 

 For refractory partial or atypical 
absence seizures in children without 
behavioural issues 

 Sfx: CNS, behavioural changes and 
leukopenia (3%) 

 >4 years of age 
 Initial 5-10 mg/kg/day uid-bid & titrate 

to a max of 60mg/kg/day 
 



Think oxcarbazepine…. 

 Partial adjunctive therapy >2 years  
 Partial monotherapy > 4 years 
 Younger children (<8) have increased 

clearance and may require ↑ dose  
 initial: 8-10 mg/kg/day bid except 2-4 

years consider 16-20 mg/kg/day 
 Baseline Na level, monitor q 3 months 



Goals of therapy 

 No seizures 
 No side effects 
 No stigma 
 Help the child achieve his/her full 

potential 



Questions 

  



There is no question……… 
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