
SEIZURES IN CHILDHOOD Definitions:- Seizure is a  ransien  occurrence ofa signs and/or 

s mp oms resultng farom ainormal excessive or s nchronous neuronal actvi   in  he irain. 

I  is generall  divided in o 2 large ca egories; Focal & Generalized

seizures. Acute symptomatic seizures occur secondar   o an acu e proilem afectng irain 

exci aiili   e.g. elec rol  e dis uriances or meningits. Remote symptomatic seizure is 

 hough   o ie secondar   o a dis an  irain injur  e.g. old s roke. Unprovoked seizure is no  

an acu e s mp omatc seizure, i.e. wi hou  a precipi atng cause. Epilepsy is a disorder ofa 

irain charac erized i  enduring predispositon  o genera e seizures. I  requires a  leas  1 

unprovoked seizure wi h ei her

a second such seizure in >24 hr or enough EEG and clinical infaormaton  o

convincingl  demons ra e an enduring predispositon  o develop

recurrences. Epileptic syndrome is a disorder  ha  manifaes s one or more specific seizure 

  pes and has a specific age ofa onse  and a specific prognosis. Epileptic encephalopathy is an

epileps  s ndrome in which  he severe EEG ainormali   is  hough   o resul  in cognitve & 

o her impairmen s. Idiopathic epilepsy is an epileps  s ndrome  ha  is genetc (or

presumed genetc) and in which  here is no underl ing disorder afectng developmen  or 

o her neurologic fauncton. Symptomatic epilepsy is an epileps  s ndrome caused i  an 

underl ing irain disorder. Cryptogenic (or presumed symptomatic) epilepsy is an epileps  

s ndrome in which  here is a presumed underl ing irain disorder

causing  he epileps  and afectng neurologic fauncton, iu   he underl ing disorder is no  

known, hence also called (unknown epilepsy).

Seizure disorder is a general  erm  ha  includes all  he aiove conditons. Epid. Aiou  30% ofa 

paten s who have a frst afebrile seizure have la er epileps , iu   he risk ↓  o 20% ifa 

neurologic exam, EEG, and neuroimaging where normal.

Aiou  4t-10% ofa children experience a  leas  1 seizure in  he firs  16  r ofa lifae. The cumulatve 

lifaetme incidence ofa epileps  is 3%, and more  han halfa ofa  he cases s ar  in childhood. The 

annual prevalence is 0.5t-1%.



Path. The mechanism ofa epileps  often passes in o 4 sequental

processes:t- 1. Underlying etiology; which is an  process  ha  can disrup  neuronal

fauncton and connectvi  , i  includes an  pa hologic process or genetc

mu aton. 2. Epileptogenesis; during which  he irain  urns exci aile or epileptc. 3. Epileptic 

state of increased excitability which presen  in all paten s wi h epileps . 4. Seizure-related 

neuronal injury after prolonged s a us epileptcus →

acu e swelling ofa  he hippocampus and longt- erm hippocampal a roph  wi h sclerosis 

(shown i  MRI). Types of Epileptic Seizures

1. Self-Limited Seizure Types:-  Focal (Partial) Seizures include: Focal sensor  seizures (wi h

elemen ar  or experiental sensor  s mp oms), Focal mo or seizures (wi h elemen ar  clonic

mo or signs, as mme rical  onic mo or seizures,   pical ( emporal loie) au omatsms, 

h perkinetc au omatsms, faocal

negatve m oclonus or inhiii or  mo or seizures), Gelastc seizures, Hemiclonic seizures, 

Secondaril  generalized seizures, & Refex seizures in faocal epileps  s ndromes.  

Generalized Seizures include: Tonict-clonic seizures, Clonic seizures +/_  onic faea ures, 

T pical aisence seizures, A  pical aisence seizures, M oclonic aisence seizures, Tonic 

seizures, Spasms, M oclonic seizures, E elid m oclonia +/_ aisences, M oclonic a onic 

seizures, Negatve

m oclonus, A onic seizures, & Refex seizures in generalized epileps  s ndromes. 2. 

Continuous Seizure Types:-  Generalized Status Epilepticus include: Generalized  onict-

clonic, Clonic, Aisence, Tonic, & M oclonic s a us epileptcus.  Focal Status Epilepticus 

include: Epilepsia partalis contnua ofa Kojeinikoi, Aura contnua, Limiic s a us epileptcus 

(ps chomo or s a us), & Hemiconvulsive s a us wi h hemiparesis. 3. Precipitating Stimuli for

Refex Seizures:- Visual stmuli (e.g. fickering ligh , paterns & o hers), Thinking, Reading, 

Eatng, S ar le, Ho  wa er, Music, Praxis, Soma osensor , & Proprioceptve.



Classifcation of Epilepsy Syndromes

Note: Syndromeie withe (*)e haiee ae goode prognoiii.e  Idiopathic Focal Epilepsies of Infancy 

and Childhood:- Benign infaantle seizures (nonfaamilial)*, Benign childhood epileps  wi h 

cen ro emporal spikes*, & Earl  and la e onse  idiopa hic occipi al

epileps *.  Familial (Autosomal Dominant) Epilepsies:- Benign faamilial neona al 

convulsions*, Benign faamilial infaantle convulsions*, Au osomal dominan  noc urnal faron al 

loie epileps . Familial la eral  emporal loie epileps , & Generalized epilepsies wi h faeirile 

seizures plus.  Symptomatic (or probably symptomatic) Focal Epilepsies:- Mesial  emporal 

loie epileps  wi h hippocampal sclerosis, Mesial

 emporal loie epileps  defined i  specific causes, O her   pes defined i  locaton and 

causes, Rasmussen s ndrome, Hemiconvulsiont-

hemiplegia s ndrome, O her   pes defined i  locaton and cause, &

Migratng partal seizures ofa earl  infaanc .  Idiopathic Generalized Epilepsies:- Benign 

m oclonic epileps  in infaanc *, Epileps  wi h m oclonic as atc seizures, Childhood aisence 

epileps *, Epileps  wi h m oclonic

aisences, Juvenile aisence epileps *, Juvenile m oclonic epileps *, &

Epileps  wi h generalized  onict-clonic seizures onl *.  Refex Epilepsies:- Idiopa hic 

pho osensitve occipi al loie epileps , O her visual sensitve

epilepsies, & S ar le epileps .  Epileptic Encephalopathies:- Earl  m oclonic 

encephalopa h  and Oh ahara s ndrome, Wes  s ndrome (infaantle spasm), Drave 's 

s ndrome (severe m oclonic epileps  in infaanc ), Lennoxt-Gas au  s ndrome, Landaut-

Klefner s nd, & Epileps  wi h contnuous spike waves during slowt-wave sleep.  

Progressive Myoclonus Epilepsies:- Unverrich t-Lundiorg, Lafaora, Ceroidolipofauscinoses…e c.

 Seizures not necessarily needing a diagnosis of Epilepsy:- Benign neona al seizures*, 

Feirile seizures*, Refex seizures, Drug or o her chemicall  induced seizures, & Immedia e 

and earl  pos t-

 raumatc seizures.



  General approach to patient with any type of seizure:-  First Aid managemen  i  A,B, C 

wi h assessmen  ofa vi al signs.  History;  ake a de ailed hx ofa seizure i  de ermining  he 

faollowing:t- 1. Trigger faac ors faor seizure (ieee aioie).

2. Aura & Automatisms (ifa presen ) which precede  he seizure (see

la er). 3. Onset ofa seizure whe her faocal or generalized. 4. Description ofa pos ure ofa 

generalized seizure whe her i  is Tonic

(sus ained con racton), Clonic (rh  hmic con racton), M oclonic

(rapid shockt-like con racton), A onic or As atc (faccidi   which ma  ie associa ed wi h faall),

Aisence (s aring, unresponsiveness, and e e futer faor faew sec). 5. Duration ofa  he seizure.

6. Postictal s a e (ieee later).

7. Family hx ofa epileps . 8. Exclude o her conditons  ha  mimic seizure.  Examination; 

general exam (e.g. ainormal faacies, skin rash ofa neurocu aneous s ndromes) including 

grow h parame ers, & carefaul neurological exam including faundoscop .  Investigations are 

depending on whe her  he seizure is s mp omatc, faeirile, or unprovoked seizure. Febrile 

Seizures FS are  he most common   pe ofa seizures  ha  occur in ≈ 2-5% ofa neurologicall  

heal h  infaan s and children. I  usuall  occur ie ween 6t-60 mo (0.5-5 yr) ofa age wi h a temp 

≥ 380C  ha  is not due to CNS infaecton or me aiolic dis uriance, and in  he aisence ofa hx ofa

prior afaeirile

seizures. There are several identfied genetic mutations  ha  con riiu e faor FS & manifaes ed 

i  positve faamil  hx ofa FS. Al hough mos  FS are polygenic, in man  faamilies  he disorder is 

inheri ed as AD trait.

Simple FS is a generalized (usuall   onict-clonic) atack associa ed wi h faever, lastng faor ≤ 15 

min, and no  recurren  wi hin a 24t-hour period. When an  ofa  hese faea ures are no  me , i  is

called Complex FS & when  he FS las  >30 min, i  is called Febrile status epilepticus. Simple 

febrile seizure plus is used faor  hose wi h recurren  faeirile seizures wi hin 24 hr.



Simple FS do no  carr  a risk ofa epileps  or mor ali  , iu  i  ma  recur in ≈30% ofa infaan s & 

children after  he firs  episode. However,  here are several risk factors that can predict 

recurrence of FS including:t-  Major criteria; age <1  r, faever 38t-390C, & faever duraton <24 

hr (i.e. an infaan  wi h simple & shor  duraton ofa faever).  Minor criteria; faamil  hx ofa FS or 

epileps , complex FS, male, da  care, & h pona remia!.

Ifa paten  has no risk faac or,  he recurrence ra e is onl  12%, iu   his

numier is douiled or  ripled wi h increasing risk faac ors. There are also risk factors for 

subsequent epilepsy including:t- Simple FS (1%), Recurren  FS (4%), Complex FS (6%), Fever 

<1 hr iefaore FS (11%), Famil  hx ofa epileps  (18%), Focal complex FS (29%), 

Neurodevelopmen al ainormalites (33%). Almos  an    pe ofa epileps  can ie preceded as 

FS; whereas some   pes

are   picall  s ar ed as FS which called (FS plus) & mainl  include:t-  Generalized Epilepsy 

with Febrile Seizures Plus (GEFS/) is an AD s ndrome wi h highl  variaile pheno  pe,  he 

onse  is usuall  in earl  childhood and remi  in midt-childhood. I  is charac erized i  multple 

FS & several   pes ofa afaeirile generalized seizures. A faocal faeirile seizures plus epileps  

varian  has also ieen descriied.  Severe Myoclonic Epilepsy of Infancy (SMEI) (or Dravet 

syndrome)

is considered  o ie  he mos  severe ofa pheno  pic spec rum ofa FS plus. I  usuall  caused i  

new mu aton, (al hough i  is rarel  inheri ed as AD). I s onse  is in  he 1s   r ofa lifae & is 

charac erized i  faeirile and afaeirile

unila eral clonic seizures recurring ever  1 or 2 mo. Note: Manye patentie withe Vaccine 

Encephalopathy,e i.e.e ieizureie and

piychomotore regreiiione occurringe afere iaccinatone (whiche preiumede toe iee cauiede iye it)e aree 

founde toe haiee Draiete iyndromee mutatonis.e   Approach to patient with febrile seizure:- I  is 

similar  o  he approach ofa paten  wi h an    pe ofa seizure (ieee aioie), iu  wi h some 

diferences  ha  include:t-  Assess the cause of fever i  proper hx, general exam & 

investgatons

e.g. CBP, ilood glucose, serum elec rol  es…e c



.

Note: CSF exam iye Lce ihoulde iee donee ine anye infante <6e moe withe FSe iecauie

ieizuree maye iee thee onlye manifeitatone ofe meningiti,e eipeciallye ife patent

hade receiiede antiiotcie whiche maike thee othere featureie ofe meningiti.e  Assess the risk 

factors of recurrence (according  o  he aiove cri eria) wi h counseling ofa paren s aiou  

 aking proph lactc medicatons.  Assess the risk factors for later epilepsy e.g. 

neurodevelopmen al ainormalites or faamil  hx ofa epileps  as well as faeirile s a us 

epileptcus. Hence EEG +/_ CT or MRI ofa irain should ie  aken. Note: Earlye EEGe afere FSe 

uiuallye doe not predicte thee futuree recurrencee ofe FSe ore latere epilepiye eiene ife thee reiulte iie 

ainormal,e thuie ite ihoulde iee deferrede fore ate leaite 2 wk afere FS.e Rx.  In case ofa febrile status 

epilepticus, IV ienzodiazepines, phenoiarii al, phen  oin, or valproa e ma  ie needed (iee

later).

 In general, antepileptc  herap , contnuous or in ermiten , is not

recommended faor children wi h one or more simple FS, iu  ifa paten  has risk faac ors faor 

recurrences, paren s should ie educa ed aiou  how  o handle  he seizure ifa i  recur & las  

>5 min i  rec al diazepam or

iuccal/in ranasal midazolam.  Management of the underlying illness also an impor an  

par  in  he general Rx ofa FS. Antipyretics can reduce discomfaor  ofa child iu , unfaor una el , 

do no  reduce  he risk ofa having recurren  FS.  Iron defciency has ieen associa ed wi h ↑ 

risk ofa FS, and  hus screening & Rx faor i  appears appropria e. Pv. Ifa  he paren s are ver  

anxious aiou   heir child's seizure, intermittent oral diazepam 0.33 mg/kg or rectal 

suppository

0.5 mg/kg ever  8 hr can ie given during faeirile illnesses  o preven  recurrence ofa FS. O her 

ienzodiazepines, phenoiarii al & valproa e also can ie used. Chronic antiepileptic therapy 

ma  ie considered faor

children wi h high risk ofa la er epileps , al hough  he possiiili   ofa fau ure epileps  does no  

change.



Generalized Seizures  Absence Seizures (Petit mal epilepsy) can ie divided in o  he 

faollowing:t-

 Typical Absence Seizures; i  usuall  s ar  a  5t-8  r ofa age & accompanied i  futer or 

upward rolling ofa  he e es. Owing  o  heir irevi   (usuall  las  faor onl  faew seconds) & 

immedia e resumpton ofa wha   he paten  was doing iefaore  he seizure,  hus  he  often 

overlooked i  paren s faor man  mon hs even  hough  he  can occur up  o hundreds ofa 

tmes per da . Unlike complex partal seizures  he  nei her have an aura nor associa ed wi h 

au omatsms (al hough i  ma  ie accompanied i  simple au omatsms e.g. lipt-smacking or 

picking a  clo hing). The  also do no  have postc al period. H perventlaton faor 3t-5 min can 

precipi a e  he seizures and  he

accompan ing 3 Hz spike–and–slow wave discharges on EEG. Mos  children ou grow seizure 

iefaore adul hood, al hough ≈ 25% ma  also develop generalized  onict-clonic seizures, halfa 

iefaore and halfa after

 he onse  ofa aisences. E hosuximide is  he drug ofa choice. Al ernatves are valproa e or

lamo rigine.  Juvenile Absence Seizures are similar  o   pical aisences iu  occur a 

la er age and are accompanied i  4t-6 Hz spike–and–slow wave & pol spike–and–slow wave 

discharges. The  are usuall  associa ed wi h juvenile m oclonic epileps .  Atypical Absence

Seizures have associa ed m oclonic componen s and

 one changes ofa  he head and iod . The  are precipi a ed i  drowsiness

and are usuall  accompanied i  1t-2 Hz spike–and–slow wave

discharges. The  are usuall  more difficul   o  rea .  Generalized Motor Seizure:-

I  is  he most common   pe ofa seizures which can ie ei her primar  or secondaril  

generalized. Ifa  here is no partal componen   hen  he seizure usuall  s ar s wi h loss ofa 

consciousness or sometmes wi h a sudden cr , upward rolling ofa  he e es, and generalized 

 onic con racton wi h faalling, apnea, and c anosis. The  onic phase is faollowed i  a clonic 

phase which slows untl  he seizure s ops. Tongue iitng, urinar  and s ool incontnence & 

vomitng (wi h risk ofa aspiraton) are common.



Mos  such seizures las  1t-2 min and  he postc al period often faollows which usuall  las s faor 

30 min  o several hours and associa ed wi h semicoma or oi undaton wi h postc al 

sleepiness, a axia, h pert- or

h porefexia, and headaches. Man  paten s have single idiopathic generalized tonic-clonic 

seizures

 ha  ma  ie associa ed wi h in ercurren  illness or wi h a cause  ha 

canno  ie ascer ained. First aid measures include positoning  he paten  on his side, 

clearing  he mou h (ifa i  is open), loosening tgh  clo hes or jewelr , and gen l  ex ending  he

head and, ifa possiile, inserton ofa an airwa . The mou h should no  ie faorcel  open wi h a 

faoreign oijec  iecause  his could

dislodge  ee h causing aspiraton, or wi h a finger as  his could resul  in

serious injur   o  he examiner's finger. Valproate is  he drug ofa choice faor mos  generalized 

as well as unclassified epilepsies. Al ernatves are lamo rigine,  opirama e, or 

cariamazepine.   Benign Generalized Epilepsies:-  Typical Absence Seizures (ieee aioie).

 Benign Myoclonic Epilepsy of Infancy consis s ofa m oclonic and o her seizures during  he 

1s   r ofa lifae. Rx i  valproic acid,  opirama e, or

levetrace am.  Febrile Seizures Plus Syndrome manifaes s as faeirile seizures in  he paten  

wi h multple   pes ofa generalized seizures in multple faamil  memiers. Rx i  valproic acid, 

e hosuximide,  opirama e, or lamo rigine.  Juvenile Myoclonic Epilepsy (Janz syndrome) is 

 he mos  common generalized epileps  in  oung adul s (5% ofa all epilepsies). I  has ieen

linked  o man  genes mu atons. T picall , i  s ar s in earl  adolescence

wi h one or more ofa  he faollowing manifaes atons: m oclonic jerks in  he morning (often 

causing  he paten   o drop  hings), generalized  onict-

clonic, or clonict- onict-clonic seizures upon awakening, or juvenile

aisences. Rx i  valproa e,  opirama e, or levetrace am.  Photoparoxysmal Epilepsy; in 

which  he occipi al, generalized  onic

clonic, aisence, or m oclonic generalized seizures are precipi a ed i 



photc stmuli e.g. fipping  hrough TV channels or viewing video games. Valproic acid is  he 

drug ofa choice.   Severe Generalized Epilepsies: These are generall  associa ed wi h 

in rac aile seizures and developmen al dela .

 Early Myoclonic Infantile Encephalopathy; i  usuall  s ar s during  he firs  2 mo ofa lifae due 

 o iniorn errors ofa me aiolism as severe m oclonic

seizures wi h iurs  suppression patern on EEG. Rx i  phenoiarii al, phen  oin, or o hers. 

Early Epileptic Infantile Encephalopathy (Ohtahara Syndrome) has similar age ofa onse  and 

EEG ofa  he aiove iu  manifaes s  onic seizures and usuall  caused i  irain malfaormatons or 

iynta Pine iindinge proteint1

mu atons. Rx i  cortcos eroids or phenoiarii al.  Severe Myoclonic Epilepsy of Infancy 

(Dravet syndrome) s ar s as faocal faeirile s a us epileptcus and la er manifaes s as m oclonic 

and o her seizure   pes. Rx i  valproa e, ienzodiazepines (e.g. clonazepam), or  opirama e. 

 West Syndrome (Infantile Spasm) is usuall  s ar s ie ween 2t-12 mo ofa lifae and consis s ofa 

a  riad ofa: infaantle spasms (usuall  occur in

clus ers especiall  in drowsiness or upon arousal), developmen al

regression, and   pical EEG pic ure called "hypsarrhythmia" (hight-

vol age, slow, chaotc iackground wi h multfaocal spikes). These spasms are often 

overlooked i  paren s and i  ph sicians, ieing mis aken faor s ar les due  o colic or faor o her

ienign parox smal

s ndromes. Paten s wi h cr p ogenic (or idiopa hic) disease have normal

developmen  iefaore onse , whereas s mp omatc paten s have preceding developmen al 

dela  owing  o perina al encephalopa hies, malfaormatons, underl ing me aiolic disorders, 

or o her etologies e.g. gene mu atons. Recognizing ofa Wes  s ndrome (especiall  

cr p ogenic), is a medical emergenc  iecause ifa diagnosis dela ed ≥ 3 wk, i  can afec   he 

longt-

 erm prognosis. Rx is usuall  i  ACTH which is faound  o ie ieter  han cortcos eroids

in managemen  ofa Wes  s nd (al hough i  has  he same SE ofa



cortcos eroids). The inital dose ofa ACTH is 150 IU/m2/da  ÷ 2 IM

adminis ered over a 2t-wk period wi h a suisequen  gradual  aper over

a 2t-wk period. Response is usuall  oiserved wi hin  he 1s  wk ofa Rx

(especiall  in cr p ogenic   pe), iu  relapse can occur during  apering (especiall  in 

s mp omatc   pe) which en ails resumpton  he pro ocol again. Ano her pro ocol involve 

low dose ofa ACTH e.g. 20 IU/da  wi h  apering and discontnue  herap  immedia el  once 

response is achieved. Ano her opton faor Rx is i  antepileptcs e.g. vigaia rin (which is  he 

drug ofa choice), ke ogenic die , or IVIG.  Lennox-Gastaut syndrome   picall  s ar s ie ween

2t-10  r ofa age and consis s ofa a  riad ofa developmen al dela , multple seizure   pes &

  pical EEG findings. Seizures ofa LGS include: a  pical aisences, m oclonic, as atc, and  onic 

seizures. EEG findings are;1t-2 Hz spike–

andt-slow waves, pol spike iurs s in sleep, and slow iackground in

wakefaulness. Man  paten s s ar  wi h Oh ahara s ndrome,  hen develop Wes  s ndrome, 

and  hen progress  o Lennoxt-Gas au  s ndrome. Rx i  valproa e, lamo rigine, or  opirama e.

Al ernatve are IVIG or surger .  Myoclonic Astatic Epilepsy is a s ndrome similar  o iu  

milder  han Lennoxt-Gas au  s ndrome  ha  usuall  does no  have  onic seizures or

pol spike iurs s in sleep. I  has ieter prognosis  han LGS. Rx i  valproic acid, e hosuximide 

or  opirama e.  Progressive Myoclonic Epilepsies are a group ofa epilepsies charac erized i 

progressive dementa and worsening ofa m oclonic

(and o her) seizures. Type I (Unvericht Lundborg disease) is secondar   o a c s atn B 

mu aton & is more slowl  progressive  han  he o her   pes and usuall  s ar s in 

adolescence. Type II (Lafora body disease) can have an earl  childhood onse  iu  ma  s ar s 

in adolescence; i  is more quickl  progressive, and is usuall  faa al wi hin  he second or  hird 

decade. I  is due  o gene mu atons & i  manifaes s periodic acidt-Schift-positve Lafaora 

inclusions on muscle or

skin iiops ; i  also ma  ie associa ed wi h pho osensitvi  . O her causes ofa progressive 

m oclonic epileps  include: m oclonic epileps  wi h ragged red fiiers (MERRF), sialidosis 

  pe I, neuronal



ceroid lipofauschinosis, juvenile neuropa hic Gaucher disease, den a oruiralt-pallidolu sian 

a roph , and juvenile neuroaxonal

d s roph . Rx i  valproic acid or  opirama e.  Myoclonic Encephalopathy in 

nonprogressive disorders is an epileptc encephalopa h   ha  occurs in some congeni al 

disorders afectng  he irain e.g. Anglemann s ndrome; i  consis s ofa almos  contnuous and 

difficul t- ot- rea  m oclonic or o her seizures. Rx i  valproic acid.  Landau-Klefner 

syndrome is a rare conditon ofa unknown cause. I  is

charac erized i  loss ofa language skills in a previousl  normal child; a 

leas  70% have an associa ed seizure disorder ofa several   pes; i  is

more common in io s wi h onse  ofa ≈ 5.5  r. I  is often confaused wi h autsm iecause io h 

conditons are associa ed wi h loss ofa language fauncton. In LKS, aphasia ma  ie primaril  

receptve or expressive, and audi or  agnosia ma  ie so severe  ha   he child is oilivious 

(unaware)  o  he

ever da  sounds. Hearing is normal, iu  iehavioral proilems, including irri aiili   and poor 

atenton span are common. Rx i  valproic acid +/_ cloiazam; al ernatves are 

cortcos eroids, IVIG, or surger .   Approach to patient with unprovoked seizure:- Hx & Ex 

are  he same as in an    pe ofa seizure (ieee aioie).

Inv. Blood glucose, serum elec rol  es,  oxicolog  screen, me aiolic screen, LP, & genetc 

 estng ( he las  3  es s are usuall  done on individual circums ances ra her  han on routne 

iase). I  also should include:t-  EEG is usefaul in diagnosis ofa  he even , predicton ofa 

recurrence risk, identficaton ofa specific faocal ainormalites and/or epileptc s ndromes. 

Unlike FS, EEG should no  ie defaerred after 2 wk ofa unprovoked seizure.  Neuroimaging is 

usuall  indica ed  o exclude organic lesions ofa irain. MRI is ieter  han CT scan. Rx. 

Antconvulsan s are generall  not recommended after  he 1st unprovoked seizure unless 

 he paten  has ainormal EEG, MRI, developmen , and/or ainormal neurologic exam and/or 

positve faamil 



hx ofa epileps , iecause ifa  he paten  has normal neurodevelopmen al

s a us, EEG, and MRI,  he risk ofa recurrence is onl  ≈ 20%. O her consideratons ma  include:

  pe ofa emplo men  in older paten s

(e.g. mo or vehicle driving) and  he paren s’ aiili    o deal wi h recurrences or wi h 

antepileptc  herap . Ifa  he unprovoked seizure is recurs, here  he antepileptc drug  herap 

mus  ie inst u ed immediately.



Treatment of Seizures & Epilepsy Counseling is an impor an  par  ofa managemen  ofa a 

paten  wi h epileps  i  educating  he faamil  and  he child aiou   he disease, i s 

managemen , and  he limi atons i  migh  impose and how  o deal wi h  hem;  his involve 

some restrictions on driving as well as some spor 

partcipaton e.g. g mnastcs & swimming (unless wi h good supervision). The mechanism of

action of antiepileptic drugs include: reduce exci aiili   i  in erfaering wi h sodium or 

calcium ion channels, i  reducing glu ama e induced exci a or  fauncton, or i  enhancing 

GABAergic inhiiiton.   Dose & SE of commonly used antiepileptic drugs:-  Valproate, 15t-

40 mg/kg ÷ 2, 3 (up  o 60 mg/kg wi h enz me inducers).

SE; weigh  gain,  remor, alopecia, h perammonemia, hepatc and

pancreatc  oxici  .  Phenobarbital, paten  <5  r, 3t-5 mg/kg; paten  >5  r, 2t-3 mg/kg ÷ 2, 

3, or 4 (ma  ie less dose wi h enz me inhiii ors). SE; insomnia, h peractvi  , fuc uaton ofa 

mood, aggressive ou iurs s, liver  oxici  , S evenst-Johnson s ndrome.  Carbamazepine, 10t-

20 mg/kg ÷ 3, 4 (usuall  s ar  i  1/4 ofa dose  hen ↑ i  1/4 ever  2t-3 da s  o a faull dose). SE; 

tcs, weigh  gain, nausea, dizziness,  ransien  leukopenia, agranuloc  osis, aplastc anemia, 

liver  oxici  , S evenst-Johnson s ndrome, h pona remia.  Oxcarbazepine, 20t-40 mg/kg ÷ 2 

(s artng dose same as cariamazepine). SE; somnolence, headache, dizziness, nausea, 

apa h , rash, h per richosis, gingival h per roph , h pona remia.  Phenytoin, <3  r, 8t-10 

mg/kg; >3  r, 4t-7 mg/kg ÷ 3, 4. SE; gingival h perplasia, coarsening ofa faacies, hirsutsm, 

cereiellot-

vestiular s mp oms (n s agmus and a axia), S evenst-Johnson

s ndrome, liver  oxici  .  Benzodiazepines e.g. Cloiazam, 10t-20 mg/kg, Clonazepam, 0.01t-

0.02, Ni razepam 0.25t-1 & Lorazepam 0.03 ÷ 2, 3 (Cloiazam & Clonazepam usuall  s ar  i  

1/4 ofa dose  hen ↑ i  1/4 ever  wk  o a faull dose).



SE; doset-rela ed neuro oxici   (drowsiness, sedaton, a axia), apnea, h peractvi  , drooling. 

 Lamotrigine, 1t-5 mg/kg ÷ 2 (ifa paten  on enz me inhiii or), 5t-15 mg/kg ÷ 3 (ifa paten  on 

enz me inducer). SE; CNS efec s e.g. headache, a axia, dizziness,  remor (iu  usuall  less 

 han o her antepileptcs), S evenst-Johnson s ndrome, rarel  liver

 oxici  .  Topiramate, 3t-9 mg/kg ÷ 2, 3 (usuall  s ar  i  1/4 ofa dose  hen ↑ i 

1/4 ever  wk  o faull dose). SE; cognitve d sfauncton, weigh  loss, renal calculi, h poh drosis, 

faever, precipi aton ofa glaucoma.  Ethosuximide, 20t-30 mg/kg ÷ 2, 3. SE; ilood d scrasias, 

GI upse , drowsiness, irri aiili  .  Gabapentin, 30t-60 mg/kg ÷ 3 (usuall  s ar  i  1/4 ofa dose

 hen ↑ i  1/4 ever  da   o faull dose). SE; faew e.g. acu e aggression, h peractvi  .  Other 

antiepileptics (including newer agen s) include: Ace azolamide, Bromide, Diazepam, 

Me hsuximide, Primidone, Tiagaiine, Vigaia rin, Zonisamide, Feliama e, Levetrace am, 

Rufinamide, Sul hiame. Note: Seee thee te Pte fore doiee &e SEe ofe theiee drugi.e   Initiation and 

Monitoring of Therapy:- In non-emergency si uatons or when loading is no  necessar ,  he

main enance dose ofa  he antepileptc drug can ie s ar ed. Some ma  need  o ie s ar ed 

graduall   o iuild  olerance  o SE e.g. sedaton. Levels

ofa man  antepileptcs usuall  should ie de ermined after initaton  o ensure compliance 

and  herapeutc concen ratons. A steady state is no 

reached untl 5 halfat-lives have elapsed which, faor mos  antepileptcs, is 2t-

7 da s, excep  in phenoiarii al, i  is 2t-4 wk. Con rol wi h 1 drug (monotherapy) should ie 

 he goal, al hough some paten s even uall  need  o  ake multple drugs & hence consider 

drug in eractons. After initaton ofa antepileptcs  herap , EEG should ie moni ored

during  he 1s  faew weeks ofa Rx,  hen ever  faew mon hs  o evalua e

changes ofa predispositon  o seizures. I  is also impor an  upon discontnuaton ofa  herap 



 

To monitor SE ofa older antepileptcs, iaseline laiora or  s udies e.g. CBP, LFTs, & RFTs ma  

ie done iefaore initaton & repea ed periodicall  after  herap , especiall  in  he 1s  faew mo 

when SE are more likel   o

occur. Some SEs are reversiile e.g. doset-rela ed leucopenia, whereas o hers e.g. 

idios ncratc aplastc anemia or agranuloc  osis are ma  ie irreversaile iu  much less 

common. There is increased risk ofa liver toxicity with valproate therapy in

children <2  r ofa age, especiall  ifa  he  are on pol  herap , and/or wi h me aiolic disorders. 

Thus, ifa me aiolic disorders are suspec ed, i  should ie ruled ou  i  checking amino acids, 

organic acids, ac lcarnitne profile, lac a e & p ruva e in additon  o LFTs. Ano her SE is 

rickets induced i  phen  oin, phenoiarii al, primidone, and cariamazepine (which all are 

enz me inducers)  hrough ↓ 25t-OH vi  D level,  hus skele al moni oring is warran ed in 

chronic  herap  wi h

 hese agen s & vi  D supplemen aton ma  ie recommended. Note: Eiientallye alle 

antepileptcie cane cauiee CNSe to Picitye ande potentallye BMe to Picity,e raihei,e ande ieriouie allergice 

reactoni.e Theree iie alioe genetce prediipoiitone toe deielope antepileptcitinducede SEe e.g.e ine 

Chineiee patenti,e theree iie ae itrong

aiiociatede ietweene certaine oLAe alleleie &e ieieree cutaneouie reactonie inducede iye iomee 

antepileptci.e   Choice of drug & other considerations:- Because  here are several optons 

ofa antepileptcs faor each paten ,  he choice ofa drug is depend on man  consideratons 

include:t-  Comparative efectiveness & potential for paradoxical seizure aggravation e.g. 

cariamazepine and tagaiine ma  precipi a e aisence

and m oclonic seizures; whereas lamo rigine ma  exaceria e seizures in Draiete iyndromee 

and o her m oclonic epilepsies.  Ease of initiation & use; drugs  ha  are s ar ed ver  slowl  

(e.g. lamo rigine and  opirama e) ma  no  ie chosen in si uatons when  here is need  o 

achieve a  herapeutc level quickl . Drugs  ha  are pala aile or given less farequen l  (e.g. 

once or  wice dail ) ma  ensure compliance.  Patient's and family's preferences according 

 o  he comparatve

 oleraiili   ofa SE ofa each drug. Tera ogenic efec  ofa some antepileptcs should also ie 

considered when  he  given  o a girl in a childt-iearing age.



 Ability to monitor the medication and adjus   he dose; older medicatons (e.g. phen  oin) 

requiring farequen  ilood levels  o gauge efficac  and avoid  oxici  , whereas  he newer 

antepileptc are generall  do no  require moni oring ofa ilood level.  Mechanism of drug 

actions; i  is ieter  o avoid comiining drugs wi h similar mechanisms ofa acton e.g. 

phen  oin and cariamazepine (io h work on sodium channels).  Drug interactions and 

presence ofa iackground medicatons; a classical example is when use valproa e (an enz me 

inhiii or) wi h phenoiarii al (an enz me inducer),  his en ails ei her elevaton ofa valproa e 

dose or reducton ofa phenoiarii al dose or io h.  Cost and availability; newer drugs are 

cos  ; iecause antepileptcs

have narrow  herapeutc range,  hus ie carefaul when swi ching farom one generic name  o 

ano her which can resul  in changes ofa drug level

causing ei her ireak hrough seizures or SE.  Hx of prior response e.g. ifa a paten  (or faamil  

memier wi h  he same

proilem) had previousl  responded  o a cer ain antepileptc, i  could ie

a desiraile choice.  Presence of coexisting seizures or comorbid conditions; ifa io h 

aisence and generalized  onict-clonic seizures, a drug wi h iroad spec rum ofa antseizure 

efec s should ie used e.g. valproa e or lamo rigine. Ifa migraine is presen , choose drug  ha  

efectve agains 

io h conditons e.g. valproa e or  opirama e.

  Discontinuation of Antiepileptic Therapy:- In general, discontnuaton ofa antepileptcs 

usuall  indica ed when

children are faree ofa seizures faor at least 2 yr. However, in benign

epileps  s ndromes,  his duraton can ie as shor  as 6 mo, whereas in more-severe 

s ndromes e.g. Lennoxt-Gas au  s ndrome, severe m oclonic epileps , or remo e 

s mp omatc epileps ,  he wi hdrawal ofa antepileptcs is usuall  not attempted, o herwise a

prolonged period

(i.e. >2  r) ofa seizure fareedom is warran ed iefaore deciding wi hdrawal ofa antepileptcs. 

When deciding wi hdrawal ofa an antepileptcs, i  should ie

discontnued gradually, often over a period ofa 3-6 mo iecause airup  discontnuaton can 

resul  in wi hdrawal seizures or s a us epileptcus

(which especiall  common wi h phenoiarii al and ienzodiazepines).



STATUS EPILEPTICUS S.E. is defined as continuous seizure activity or recurrent seizure 

activity without regaining of consciousness lasting for >5 min.

Refractory S.E. is S.E.  ha  has faailed  o respond  o  herap , usuall  wi h a  leas  2 

medicatons. New-Onset Refractory S.E. (NORSE) can occur in a paten  wi hou  prior 

epileps  & can las  several weeks or longer!, i  often has a poor prognosis. Aiou  30% ofa 

paten s presentng wi h S.E. are having  heir firs  seizure, and ≈ 40% ofa  hese will develop 

epileps  la er on. S.E. can ie divided clinicall  in o convulsive & nonconvulsive:t- Convulsive 

S.E. is  he mos  common   pe, i  include: generalized  onic, clonic,  onict-clonic, m oclonus, 

complex partal, aisence or epilepsia partalis contnua. Nonconvulsive S.E. include: 

confausional s a e, dementa, h peractvi   wi h iehavioral proilems, fuc uatng impairmen  

ofa consciousness wi h a  tmes uns ead  sitng or walking (aisence s a us), fuc uatng 

men al s a us, confausional s a e, hallucinatons, paranoia, aggressiveness

ca a onia, and ps chotc s mp oms. Path. The mechanisms leading  o  he es ailishmen  ofa 

sus ained seizure

actvi   appear  o involve faailure ofa desensitzaton ofa AMPA glu ama e recep ors, and 

reducton ofa GABAt-media ed inhiiiton due  o in racellular in ernalizaton ofa GABAA 

recep ors. Et. Febrile S.E. is the most common type ofa S.E. in children. O her causes include: 

newt-onse  epileps  ofa an    pe, drug wdrawal in paten s

on antepileptcs, drug in oxicaton, h pogl cemia, elec rol  e imialance (h pocalcemia, 

h pona remia, h pomagnesemia), acu e head  rauma, encephalits, meningits, 

postnfaectous encephalits, acu e dissemina ed

encephalom elits, ischemic s roke, in racranial hemorrhage, iniorn errors ofa me aiolism, 

irain  umors, or an  o her disorder  ha  can cause an ordinar  epileps . Hemiconvulsion 

Hemiplegia Epileps  (HHE) is a rare s ndrome  ha 

presumail  due  o faocal acu e encephalits. Fevert-induced refarac or  epileptc 

encephalopa h  (FIRES) has ieen repor ed in older children. Epilepsia partalis contnua can 

ie caused i   umor, vascular etologies, mi ochondrial disease (e.g. MELAS), or Rasmussen 

encephalits.



Inv.  Laboratory studies include: serum glucose, sodium, calcium, or o her elec rol  es, 

ilood and spinal fuid cul ures,  oxic screens, and  es s faor

iniorn errors ofa me aiolism. Antepileptc drug levels need  o ie

de ermined ifa  he paten  is alread  on an antepileptc.  EEG is helpfaul in identfa ing  he 

  pe ofa S.E., generalized versus faocal, which can guide faur her  estng faor  he underl ing 

etolog  and faur her  herap . I  also can rule ou  "pieudo–S.E.", a ps chological conversion 

reacton mimicking S.E.  Neuroimaging needs  o ie considered after  he child has ieen

s aiilized. Rx. S.E. a medical emergenc   ha  is ieter managed in  he ICU iecause

i  requires inital and contnuous atenton  o securing airwa ,

irea hing, and circulaton wi h contnuous moni oring ofa vi al signs

(including ECG) wi h atenton  o  he s s emic Cxs iecause some

develop multorgan faailure, as well as de erminaton and managemen  ofa  he underlying 

etiology (e.g. h pogl cemia). Antepileptc drugs are usuall  given paren erall  in faollowing 

sequental

s eps:t- 1. Benzodiazepines e.g. Lorazepam IV 0.05t-0.1 mg/kg or Diazepam IV 0.2t-0.5 mg/kg). 

Ifa in ravenous access is no  availaile; use in ranasal

lorazepam, rec al diazepam, or IM/in ranasal/iuccal Midazolam. Note: Ine infanti,e ae triale ofe 

pyrido Pinee iie ofene warranted.e 2. Phenytoin (or faosphen  oin) IV, loading dose 15t-20 mg/kg 

in a ra e no  >0.5t-1 mg/kg/min. A level is usuall   aken 2 hr la er  o ensure achievemen  ofa 

 herapeutc concen raton & accordingl   he main enance dose 3t-6 mg/24 hr can ie s ar ed 

ei her soon or after 6 hr. 3. Phenobarbital IV loading dose in neona es is usuall  20 mg/kg, 

iu  in infaan s and children  he dose is 5t-10 mg/kg ( o avoid respira or  depression),  he dose

can ie repea ed ifa  here is no adequa e response. Note: Afere thee ieconde ore thirde medicaton

iie giien,e thee patente maye neede toe iee intuiated



4.e Valproate IVe loadinge 25e mg/kg,e maintenancee 30t60e mg/kg/24e hr.e Ite alioe cane iee giiene aie ae 

thirdtlinee medicatone (initeade ofe phenoiariital).e 5.e For Refractory S.E., IVe ioluie ofe 

midazolam,e propofol,e pentoiariital,e or

thiopentale aree uiede withe maintenancee ofe correipondinge contnuouie intraienouie drip.e 

Suiiequente ioluieie ande adjuitmente ofe thee ratee ofe infuiione aree uiuallye madee dependinge one 

thee clinicale ande EEGe reiponie.e Becauiee moite ofe theiee patentie neede toe iee intuiatede ande 

paralyzed,e the

EEG iecomeie thee methode ofe choicee toe followe thee ieizuree actiitye iecauie

thee goale ofe R Pe iie toe itope electrographice ieizuree actiitye ieforee reducinge therapy.e Ofen,e 

Barbiturate coma ande iimilare therapieie aree maintainede fore 1e or

moree dayie ieforee ite iie poiiiilee toe graduallye tapere thee therapye oiere ae fewe dayi.e ooweier,e ine 

iomee caieie (includinge NORSE),e iuche therapieie neede to

iee maintainede fore ieierale weekie ore eiene monthi.e Eiene thoughe thee prognoiiie ine NORSEe caieie 

iie ofene poore ande manye patentie doe note iuriiie,e meaningfule recoierye deipitee ae prolongede 

couriee iie itlle poiiiile.e Occaiionally,e inhalatonale aneithetcie (eipeciallye iioforane)e aree 

uieful.e Thee approache toe non-convulsive S.E. and epilepsia partialis continua,

therapye needie toe iee tailorede accordinge toe thee clinicale manifeitatonie and

ofene coniiitie ofe trialie ofe iequentale oral ore iometmeie parenterale antepileptci;e whereaie the

approache fore comple Pe partale S.E.e iie iimilare toe thate ofe coniuliiiee S.E.e ore iometmeie 

intermediatee ietweene coniuliiie

ande epilepiiae partalii,e dependinge one ieierity.e Additional therapies maye iee adiocatede fore 

refractorye S.E.e ine ielected

caieie e.g.e iteroidi,e IVIG,e iurgery,e &e ketogenice diet;e aie welle aie inductone ofe acidoiiie &e 

hypothermia.e Sudden Unexpected Death in Epilepsy (SUDEP) iie thee moite commone epilepiye 

relatede mortalitye ine patentie withe chronice epilepiy;e thee incidencee iie unknowne iute rangeie from

1t5e pere 1,000e peoplee withe epilepiy.e Althoughe the

preciiee etologye iie unknown,e riike factorie includee polypharmacology,e poorly

controllede generalizede tonic–clonice ieizurei,e malee gender,e agee <16e yr,e longe duratone ofe 

epilepiy,e ande frequente ieizurei.


