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Epilepsy in children

DR. REDAB AL-GHAWANMEH

Obijectives

Definitions

Epidemiology

Classification

Etiology

Epileptic syndroms
Treatment

Prognosis

Disorders that mimic seizures

vVvy vy VvV vVYy VY YVYY

Scanned by CamScanner '



\EVARVARES

Definitions

»Seizure

»Epilepsy

»Status Epilepticus
»Febrile convulsions

» Transient occurrence of signs and/or
sympToms(chonge in LOC, motor activity,
sensory phenomena or inappropriate
behavior) resulting from abnormal
excessive or synchronous neuronal
activity in the brain

iS5 the sgmp’mms could be mokey or 56!’150(3 or behavieral
or clf\cmge in the LocC
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» Epilepsy: two or more unprovoked
attacks, in a time frame longer than 24 h.

» Epileptic syndrome: one or more specific
seizure types, has a specific age of onset

and specific prognosis. (and a speclic €3 pottera)

. rchlmme .-,'\ _33', 9 sﬁr\o{fama: ,_3‘0_343\ ’Saz) 1 U-"# i

nee = =<1

é)[;q_\\ Cé) s )u:a.: %“d'”'cj\ \-\'1;‘- Vst ‘\f.-b VAL —Jf-‘ _)LJ-
progresss

-
034:', P, yima

}./D {‘:_, A__; Ai(mﬂ 4

moKe sure the Ol;/waj 15 pcden‘— and clear - &
lorea thm well (Hﬂ% u;‘_,g”lj nee = ﬂﬂ:‘)
% e achvty ©or pecavs€

make sue the pt i3 5
eitver bevse o 2TV Gicusa (on v YoAic
i —r

‘&Aafeo'(h'wls-'- .
' coallu hupoxe —2 g
“‘Eﬂ ce vsually )Pﬂ of Pe ;Fo;haig n e seze)

becauvse
C = Circolabien ¢ make sure the pt is net \rgpden';ﬁve or \'_@g‘w “ive.

Status epilepticus
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~or cecurrent seizures
» Continuous seizure >= 30 min, generalized or
focal, during which the patient remains
unconscious or has two or more sequential
seizures without full recovery of consciousness

between seizures.
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Febrile convulsion

5 So it should

. | (Faer) b be provched
> A Seizure is Qssociation with febrile illness in the by hypuglycera

absence of CNs infection, or acute electrolyte o hypocakenia

lm_bolonce: In children between 6-60m without et
Prior afebrile seizures.

> Age: 6-60 months (Peak 18) (6 mis -6 gy = N3V I {a\?@
> 2-5% of children G :
e TS s 3 gt V5L
Rirle conwlsin =, ol
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» Most common form of seizures in children.

Febrile convulsion —cont

» Classification:

-Simple: generalized (most tupe o Qbrile convusions

are simE\eB
<15 min —
. . by . _ > .
not recurring in 24 h NN Saus p 5.mp S vy
Compler = o e =ikl
-complex: focal
OR  >15min
OR  multiple

t Risk o? e_p;le,Ps_ui n\ s}m'p)e @b(“\e Cmvulsr'nn s the come as e

normal populah'oq (~2',{) RN \_53-_:_3 " \?’9 |

However i the aase of Compler Rbrle convolsion 5 the sk of eP"ePSﬂ
15 very much mereased.
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Febrile convulsion —cont

(V2
» After first febrile seizure: 30% recurrence
of a second febirile

seizure.
» 50% after two or more sejzures.

Risk factors for recurrence of FC

» Age<i2m
» Family history of febrile convulsion.

: ex a child ¥
ﬂSk) f_m" Sel'zes on qonc

—z » Duration of fever (the shorter the higher the risk)

» Male gender
» Daycare attendance

. f H
> Height of femperature (1 1on e e i fdrence thon o <vd

The shorter the duation beg/e the seizure 5 the Waher
e higher

the risk oP vecurrence and the hiaher
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Risk of developing epilepsy

» Risk of develg
not different
Population

> Complex febrile
2 Neurodevelo
> Family history
» Duration of th

Ping epilepsy after single FC is

han the risk in the general

convulsion
Pmental abnormalit
of epilepsy

€ fever before the seizure = shorh

ies. (ex. Cerbal polsy P\Q
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Treatment of FC

» Management of the acute febrile illness .
> Counseling and education of the family =t 2=

seizure

> Treatment of the seizure: rectal diazepam-s ws g, s
L » Prophylactic treatment: debate
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Epidemiology of epilepsy PR
Foa U
gaeee
. g b))
» Birth-16 year: 4-10% experience at least epiep2S .
one seizure, mostly in childhood. @"(f__"c“”t\
» Cumulative risk(risk to develop epilepsy % keePc;an
throughout an individual lifetime): 3-5% goldlES] e
e e
ePQ\E’PB
Classification of epilepsy
1. according to semiology:
generalized
focal: simple, complex or Real v/ secondlary
2. according to efiology: generaliza bon
idiopathic = we can't R.d a veasan or an vnderlying cavse (“_'9 aaﬁ hc;v)e
symptomatic ex. brain N/ heeid ‘faum; or brain hemfasgjl“ genelic | Factor
cryptogenic — An eF:\eps;:,u/m:UPc:;‘:f:;d‘;:mzémakc\nq\ure -M :‘:_\réch the
3. according to clinical + age+ EEG: syndromic classification couse has not been idenkifigd
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dccording to etiology

» ldiopathic: no Cause (genetic)

> Symptomatic: cause is found
-Acute Symptomatic seizure
-Remote symptomatic epilepsy

» Presumed symptomatic/cryptogenic:
probably there is an underlyin ' i
not evident at the momen’ry = sebsellitis

according to semiology:

—  bain 3 & G oaal
» Generalized: ictal discharge generalized
(two cerebral hemispheres), loss of
consciousness_:ﬁ complete LOC

-Tonic clonic — Myoclonic
-Tonic — Absence
-Clonic
-Astatic
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according to semiology, cont.:

—> usvally qris\'v\3 frem a \dbe of lesien or A SPfC'\E"C

-Simple: sensory seizures (auras) or brief motor assecia
seizures. DDX tics (partial voluntary control, less
often stereotyped than seizure)

-Complex: change in LOC, often proceeded
by aura(abd. Pain, sense of fear, visual
hallucination, focal sensation), automatisms

-focal onset with secondary generalization

seizure

» Focal/partial aca . the b@in olf is vsally ;
\ecl W)
TR
w/ an aura -——~J ) %

G stacks as @ml then ecomes A ca:mplel—el_‘j genera\izeo\

Epilepsy syndromes

-szldr'ome dé‘u cfao o5 0ae Qroup A dgd f1°
Examples of epilepsy syndromes according fo age
of presentation:

will <\> Neonatal: > amilia Avtessmal
el ‘”%-Be_'iign familial neonatal seizures, at 2-3d, AD Dominant
_Benign neonatal seizures, at age4-6d (5 day seizure)

-Early infantile epileptic encephalopathy(Ohtahara
syndrome)

-Early myoclonic encephalopathy

x 2ot Baign fomilial nenatal and Benign neonato) selure ar a dionesis of

exclusion (we have b rule out sericus cause \Ers-“.B
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Epilepsy Syndromes, cont.

“Infantile spasmgs (West syndrome)
-Benign myoclionic epilepsy of infancy

Sever myoclonic epilepsy of infancy (Dravet
Syndrome)
k;(.fsucx\l_(_,s sharls as a FC

<C{H'\'10u5\1 4 s rare that a FC devebops inko epi\epsijﬁ

-_

Epilepsy syndromes, cont.

» Preschooler

-Sever myoclonic epilepsy of infancy (Dravet
syndrome)

-Lennox Gastaut syndrome

-Epilepsy with myoclonic-astatic seizures (Doose
syndrome) s Moric seiures
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Epilepsy syndromes, cont.

» Child

-Childhood absence epilepsy

-Epilepsy with myoclonic abscenc

-Benign epilepsy with centrotemporal spikes

(Rolandic) ¥ .
-Childhood epilepsy with occipital _susvally present w/ NEpcoe e 5
ht be asseciated w/

and mi

paroxysms(Panayiotopoulos type) e
-Landau-Kleffner syndrome vom‘\Hﬁg and. avtonomic cnanaes
Benign tupes o’ seizures
L? has a 8:50d Pr’ogﬂos?)
L)TR deye\op o\ctu?reol. C(Ph.qsiq .
o (\‘J‘*:““‘y?sg\ﬂuf&jﬁi o (R P

asus EEG e o (NS Syl 4BS
2w (S50 2 o

25 5« Al aicle 5 é&bgﬂ ¥4, -
status epilephcos

Epilepsy syndromes, cont.

» Adolescent

8 . * These USUOL“:S stact
-Juvenile absence epilepsy / ul i ElE e
_Juvenile myoclonic epilepsy seizuces
-Grand mal seizure upon awakening

* Somehoes v N have one tupe of seiccre Yt

develops into another +5Pe ’
%\S’d‘\ yndrome N 5’\ seimre)\ &5 o éé,\ ; ?!( W \3}5\ . b‘\g

&5\}%@\\'35*‘5‘*’9 [T SERICON
LT WE O Ul NSy & =D

(mgdenic 30 & o= 92 absence %P
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Examples of epileptic syndromes: West

syndrom

» Peak onset:

4-7m, but can occur in the late neonatal period or
after 12 m

R e useo\ Yo| e
> hese usvally occor in clusters — ems \y b (they wer

Clinically: spasms (flexion, extension, mixed), associated with
variable encephalopathy

» Causes: symptomoﬁc(?O%). presumed symptomatic. Prognosis
strongly influenced by the

*This ' one oP "\f\e
» EEG: Mk sgm\romes. e ol
interictal: hypsarhythmia « I} is not €asy
ictal: spasms

r;ivt?cm\

e

ca\\eo\ Salaom Q"*QCKQ
(-)CI(. Suddeﬂ Plex’nq,w\ /e“e’\sion qun SUsb\'u'\eol

underlying etiology

'USUO‘IB there s A
serous u'lc\QfB""\S Cavse

Sis 4\-\e_<§ need work up

hypsarrhythmia

'Y
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Cortical tubers in tuberous sclerosis

One g{»‘ ‘”\6 QuseEs cf

wes F S}Jr'[(."(l-cl‘le hal we
Pk albeut 15 “Tuberous

Sclerests
(whick is @ revvecolaneous

A .‘scnsew

\S & Qe S __.S&s\ Sa\lle
Qaast om W bey A\l vl s
—Toberous Sclerasis s sc_)slen\ic disease
~"These Pl-s have skin chcmaes (ex. ash lét\PSFC'fS‘ ('\priyvenkd) that are seen beler under
v I'Shl-) and underlying nevrclecal HMsease
- These pls ae also lable Br necplasms n the kidnapand in Yhe hear}

Y7 ‘ﬂ:ﬁ can e d.‘qg-r: ed a-denal'qﬂj
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West Syndrome, cont

: Treatment
e~ ~ACTH, most effective

H*Tj%bd%%sgtgg?l corﬁcosteroid(S/E: immunosuppression,

~Vigabatrin p

s o \\‘l_)
‘ articularly in ty S(S/E; > Wk T
imeversible vi y It tuberous sclerosis(S/E; -

T~ ‘ / ‘= = Q 11‘3\
val field deficit with prolonged yse -~ el yaaol
> | rOg| 0SS —

A B
AL developmentq| delay, many will have -°
Slzures laterin life, can evolve to Lennox Gastaut

Syndrome e e
/\/\-ﬂ\_p—\

oAb K RN e Qe S\ G D
:“:'._‘D s A=yl :g_»sm: Vs

Lennox Gastaut Syndrome

Age of onset - 1-7 years of age  (or they may have skacted belore as st sundreme and
& Variable conbinved, as lenex Gastat)
Seizure types - tonic (mostly noctumal

). atonic, myoclonic, atypical absence. generalized lonic
Clonic, focal

Associated EEG potlems - generalized 1-2hz slow spike and wave, generalized slowing,
paroxysmal fast activity (recruiting rhythm) duiing sleep
Common etiologies - variety of etiologies, proceeded by infantile spasmsin 9-40% of cases

+  Treatment - felbamate, clobazam, nufinamide, topiromate, zonisamide, ):elogenic djeL b %\'EQ\
valproate, levetiracetam, VNS, corpus callosotomy, focal corfical reseclion (it there is a tocus)

Prognosis - moderate to severe infellectual impaiment, usually comelates with efiology and o\ s B
seizure control

cl‘uﬂ?cu“ \o *«::\

we have a \ot D?

CPRM\S N s ?‘t

OPHC‘(\S

NPT
A

e
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Scanned by CamScanner



EEG: Slow Spike and Wave
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Childhood absence epilepsy

* DR clinial D«

Ayl WAL Ae e

» Age of onset: 3-10 years, peak at é-7 years; [onset before age 3 years likely
represents different epilepsy sy./naromej.,.M vswally think o}’ alut-1 cl:p\c-enc_j n this case.

» Seizures: EEG: Typical absence seizure, 3 Hz spike and wave \V“_ oY
2y ot //”__> Sslay
» Iype: gonelollzod absence selzuws can be provoked by hyperventilation In up
1o P0%; 3% will also have gltz\rcu‘isl‘lezgéicc?grtl’sgo selzures 7A\3p\m\ olssence 3elEgin

» Scmlology [slorlng, behavlioral arrest, unrosponslvonos?} Infrequent assoclated
automatisms, clonic Jerks, loss of postural lone.

» Duration: brlel, up 10 10 5 seconds (max 10 sec) —» (Sl e? Qo> B> G \h\
» Frequency: high, hundreds per day it untreated absence SeTLe D

51,1, \m Q=" W \55\ . (\V-‘LL NE WY \a kg)\ seleures N 0e Jaam k
bzuc)\ u..\. L\yﬁja.,(/{ -\Y Wn‘“) \—-L) & Wf\uq 3.Q_\ d}__)‘u j‘d\ te ® \bﬂ\au ﬂ\"/kﬁa
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EEG: Typicaql absence seizure, 3 Hz

spike and wave
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Rolandic (BECTS)

> Efiology: Unknown, although a family history of

pilepsy is common
> Age of onset: 4-10 years

E2 308 G 3l am) New M3 S0 " AN e o
> Seizures T ey W pde Vg il Sae o & o o 3’\?.\"% =) q":s
. . . ( secondlary oenerolied 05 \\\ compulsive movemen
» Type: focal seizures, typically out of sleep 505 ¥\ 55 (83 Sy 8 s
» Semiology: drooling, dysarthrig, speech arrest, fingling or

clonic activity of A
unilateral face with spread to arm, may progress 1o hemiclonic or generalized Q\P S
convulsive ccal =

» Duration: self-limited, status epilepticus is uncommon
» Frequency: typically low

1t s g bean\ Bp& oP seizure

1
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Rolandic Epilepsy

» Interictal EEG: High amplitude cenirotemporal spikes and sharp waves with
dramatic activation during sleep Serial EEGs may show shifting asymmetry
of spike wave discharges

Imaging: normal

» Treatment: pharmacoresponsive, may not require preventative
medications if seizures are infrequent.

» Clinical course: self limited epilepsy with spontaneous remission, usually by
age 15-17 years

» Comorbidities: Normal cognition, although learning and behavioral
disorders can occur

What to do

» History and Examination
» Rule out disorders that mimic seizures

» Role of neuroimaging (Brain MRI superior to CT scan): tumors,
vascular malformation, inflammation, metabolic disease

» EEG
» Metabolic work up
» Genetic studies
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Causes of Seizure

'S
| 2
>
>
>
»
>

Unknown Electelyle imbalances that prowke i
. - hyponalremia and hypernakemia

Perinatal complications - hypeqlycemiaq

Electrolyte imbalance = \\:PQ cal cemia

Inborn errors of metabolism —hypomagne G

Infections trauma
Tumors

Cerebrovoscu!or diseases

Disorders that mimic seizures

SR o - PN WAy >3k OBl S W sudden less o consciomesy (o Bt V3,

» Arrhythmias * swlcope could be cc\rdicsenie or Nneuoopnic oc na_xoca«iiosemc
» Long QT and torsades

» Vlach (cadiac o,_,}.pul- res\fic\?on\

> Anytime there is poor cardiac output impairing cerebral perfusion, you can see
motor activity / hypoxic convulsions,

» Breath-Holding Spells

» Actually not associated with ins

piratory hold. The child typically screams/cries
and exhales fully,

» They caon loose postural tone and have motor activity.
Up to 15% willhave generalize hypoxic convulsions

"2 A3 ‘\éj‘_j-ﬁ_Q_‘::.M %A‘J‘\\D \'.s\:.t.f—il... \Déuu ))e}\ 3\.b>\_ﬁ,u.;'; _).f/'::\i_ 3ps &;.bg\%\t
;A\)'\c—) Sl ) )ﬁ‘“"@&%cﬁ%@m (Ss\..:._\ s By B Qeund E_hﬁf_g 52y B

C_cjam)fc %fm‘h'\'\a\dlﬁ spels W&o\ 5 saizue (e LQU""'\

i 223, e (OB 005 o1 a5 D el 31 g8 G Lt § 4 £ e
(ol) o (N Q5 W) Sty o .
« s who have breath h°‘d“5 spells Cor;mcr’\l!j they have inmn d«f[-)c.en_c\j ariem;qm N
Ho * s et a aause ... bt an assaciahen A3k 35 N s ’ \‘.‘b“c\-
wever 1.1 ———— R ‘a..;....\ns\\s-‘-e*aé
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Disorders that mimic seizures

» Migraine Syndromes
» Basilar Migraine
» Familial Hemiplegic Migraine
» Gastroesophageal reflux may cause generalized stiffness or posturing.
» Can have gpnea also.
» Often occurs 20-30 min after a meal.
» Dystonic Reactions

» Always look at the medication list!
G ex. metec 'cpramide

Disorders that mimic seizures, cont.

e P 9 G R kg Bee
S yamdls gt ) N \HS U B
Sloss 5 Bbin alaless ¢ Twyaads o _c;
P2 e % Lk & wes e g
Ao Y ze g atieplephcs A \due
Ve ) Vol F e 208 Ryl e 9

» Sleep-Related Phenomena

» Benign sleep myoclonus

» Periodic sleep jerks

» Narcolepsy

» Sleep terrors

Tics — [l sezures N =auils

> s o 1G5 (L L D 5 5 S0
» Benign paroxysmal vertigo . A B S o» Boaw semute TN
» pseudoseizure —> psuchesecial ‘ B & N PR OS S0
» Jitteriness in newbomn —> it's hallmark s iremar
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Treatment goals

» Prevent Occurrence of seizure

> Improve quality of life
> Provide simple, cost effective care

» Prevent or reduce drug S/E, drug interaction
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Modalities of treatment

» AED: old and new
» Ketogenic diet

» Epilepsy surgeries

» Vagoal nerve stimulation
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Phenobarbital
Phenytoin
Valproic acid
Carbamazepine
Clonazepam
ethosuxamide
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Lamotrigine
Topiramat

Levetiracetom
Zonisamide
Felbamate
Gabapentine
Oxccrbcmozepine
Vegabatrin
Tigabine
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» Valproic acid: weight gain, tremor,hair loss, hepaititis, thrombocytopenia

» Carbamezapine: bone marrow suppression, steven Johnson,
hyponatremia, liver toxicity

spectrum anbi-epileptic

Ethosuxamide: bone marrow suppression, steven Johnson
Lamotrigine: steven Johnson, liver toxicity
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Topiramat: kidney stones, gloucomcdwyperhidrosis, weight loss
Levetracitom: behavioral symptoms > Mira-ocular pressure.
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