NEONATAL SEIZURES




INTRODUCTION

s Diffierent from saizuresin adults

= Duetoincomplete myelination and
arlorization of axons andidendritic processes
N neonatal brain—prepagation ef saizure
discharge does net oceur.

s Generalized seizures or partial seizures with
secondary generalization are very uncommon
In first month of life




DEEINIFON

s A seizure s defined clinically asa paroxysmal
alteration In neurologic function (lbehavioral,
autenemic er motor flunction)*

INCIDENCE

= Ranges from 1.5 to 14 per 1000 live births

*\/olpe, 2001




PATHOPHY SIOLLOGY:

Abnormal synchronous electrical discharge
(depolariization) of a group; 6f neurons within
the Centrral Nervoeus System. Features that
make the Immature brain mere vulnerable to
SejzZures arne : relative excess of excitatory.
circuits (eg. NMDA) and relative deficiency
with delayed maturation of: inhibitory: systems
(eg. GABA, Adenosine, 5 HT), shorter

refractory period /hyper polarization during
postictal phase.




ETIOLOGY

= Perinatal asphyxia

s | ntracraniall hemorrhage- subarachnoid,
periventricular or Intraventricular, sulbdural

n M etabolic abnormalities-

IHypoglycemia-infant ofi diabetic mother
IHypocalicaemia-L BW,, DM, asphyxiated
Infants, DiGeorge syndrome, Infiants born to
mothers with hyperparathyroidism




Hyjponatremia -due to Improper fluld management,
sodiun lesses or SIADH

IHypernatremia- dehydration, Incerrect dilution of
concentrated formula

IHypomagnesaemia -seen associated with
nypocalcaemia

s AminerAcid Disorders-urea cycle, mitochondrial
defects, glucose transporter deficiency elc

s, Congenital malformations




s |nfections- Meningitis, Encephalitis, Syphilis,
CM\V/; Toxoplasmoesi's, Herpes Simplex,
Coxsackie B, Cerebral Abscess
(erganisms commonly: assogciiated with
neonatal acterial infections are. Group,B
Streptococeus, Listeriamonoecytogenes and
Escherichiacoli )

= Drug withdrawal-Heroin, Methadone, Alcohol,
Secobarbitol

= [ oxin exposure-particularly: local anesthetics




= |nherited seizure disorders-Benign fiamilial
epiliepsy, Tuberous sclerosis, Zeleweger
Syndrome

s Pynidoxine dependency-selzures resistant to
anticonvulsants




CLINICAL FEATURES

Dififiicult tordentify and classify. Inthe
neonatal brain glial proliteraiion; neuronal
migration, establisament of axonal and
dendritic contacts and myéelin depesition are
iIncomplete: As aresult, some of the neonatal
sajizures may be brainstem or sub cortically,
mediated, withlittle or no surface
representation on conventional Video EEG
monitering




SEIZURE TYPES:

SUBTLE SEIZURES-Bicycling mevements, lip
smackiing, reving eye movements, staring spells,
chewing, autenomic phenemenal

Apnea as a manifestiation of saizuresis usually:
accompanied or preceded by other subtle
manifestations and with EEG changes

CLONIC SEIZURES-More common In term babies.
Associated with EEG changes. Two tyjpes.

Focal Seizures-well localized, raythmic, slow:jerking




moevements involving face, trunk or
extremities on ene side

Miultifecal Seizures-several body: partssaizein
a seqguential, nen|jacksonian patiern

TONIC SEIZURES-Occur primarily-in
preterm infiants

[Focal sejzures-sustained poesturing of a limi,
asymmetric posturing of trunk or neck-usually.
associated with EEG changes




n Generalized sazures-tonic extension of both upper
and lewer extremities( as In decerelratie posturiing) or
tonic flexion ofi the upper extremities with extension
of the lewer extremities( asin decorticate posturng).
Usually not associiated with EEG changes

s VMIYOCLONIC SEIZURES-seen in both'term and

preterm babies. May: or may: net e associated with
EEG changes. Types:

n Focal Salzures-invelves flexor muscles of upper
extremity




= Multifiocal Sejzures-asyncnreneus twitching of
several parts of the body

s Generalized Sejzures-Bilateral jerks of flexion
o uppel and semetimes |ower extremities

JITTERINESS VS SEIZURES:

I jitteriness, movements are stimulus sensitive
and not jerky. It Is not accompanied by
abnormal eye movements and movements
cease With application of passive flexion




APPROACH TO DIAGNOSIS

IHiStory.

Positive family history-Inbornm errers of metalboelism
and benign fiamilial neonatal seizures

Miaternal [Drug history-narcetic withdrawal syndrome

Delivery-maternall infiection durnglpregnancy,
maternal analgesia, mode and nature of delivery,
chorieamnionitis, fetal Intrapartum status and
iestiscitative measures used.

Physicall Examination : TTheroeugh physical exam to
look for skin lesions, Hepatosplenomegaly,
Gestational age, Blood Pressure etc




= Neurelogic evaluation- detailed evaluation 1o assess
the anterior fiontanelle and sutural diastasis, retinal
hemorrhages, chorleretinitis, puprliary: size and
eaction to light, extra ocular mevements, changesin
muscle tene and status ofi primary. reflexes.

n Salizure type: should lbe evaluated in detaill (preferably.
By awitness) Including site ofi onset, spread, nature,
duration and'level of consciousness.

s Subtle Sazure- important to recognize eanly.




LABORATORY STUDIES

Serum Chemistry: estimatien|ef serum glucose,
calcium; sedium, BUN, magnesium, bleod gaslevels.

Spinal fluid examination: CSE analysisisiessential to
diagnoesis and promptly. treat bactenial meningitis
Metabolic disorders: impoertant clues:positive family,
histery: ofi neonatal convulsions, peculiar oder of the

Infant, milk intolerance, acidosis, alkalosis, selzures
resistant to anticonvulsants,

a. Serum ammonia levels
0. Amino acids in urine and plasma




2,4-dinitrophenylhydrazine (2,4-DINPH) testing, of
urinefor Maple Syrup urine disease
RADIOLOGIC STUDIES:

Head Ultrasound toir/o |V Hi or perventriculiar
nemorrhage

CI Scan or MRI to look for evidence of Infarction,
hemorrhage, calcification and cerebral
malfiermations.

EEG- valuable to confirm presence of seizuresin
sultle selzures or when neuromuscular panalyzing
agents have been given. Diagnostic value I's greater
when obtained in the first few days.




VIANAGEM ENH

Provide 100% oxygen to every: haby: initially,

Hypoglycemia- D10OW' boelus2ml/kg|fiellowed by
continueus infusion at 6-8 mg/kg/min

IHypocalcaemia 10% calciun glucenate 0.5-1 mil/kg
IV bolus slewly-watch for bradycardia

Hypomagnesaemia - Magnesium sulfiate 10%-0.25
ml/kgrhoelus slowly

Hyponatremia - sodium deficit Is calculated as:

0.7x welght x (desired Na-actual Na). Replace half
the deficit ever 12 hours




Anticenvulsant Therapy:

Phenoharital-load at 20 mg/kg. Canirepeat 10
ma/kg twice. I saizures are not controlled at
Phenoharbitall dose of 40 mg/kg asecond agent 1S
added

Phenytoin (Dilantin)-leadiat 20 mg/kg at a
maximum rate of 1mg/kg/min ficllowed by
maintenance of 5-8 mg/kg/day divided g12-24
hoeurs. Fosphenytoin has the advantage of. being
soluble in agueous selutions and can be given v
rapidly-alse has less side effects than phenytoin

| erazepam (Ativan) 0.05-0.1 mg/ke/desel\V g4-8
hours prn




4. Other agents used are Midazoelam, Carbamazepine,
Paraldehyde, lamotrigine, fellbamate,; levetiracetam

5. Pyridoxine-given to babies with, pyridoxine
dependent saizures o empirically. In refractory
sajzures- 100ma/kg IV




OUTCOME OF NEONATAL
SEIZURES

In general, halbies with electrographic evidence of selizures had
more mortality andworse outcomes-eg .severe
encephalopathy, cerebral palsy, epilepsy eic

| ate-onset hypocalcaemia or subarachneld hemorrhage-
lecover Without sequelae

Selzures secondary toicongenitall malfermations have poor
PregNoSIS

Symptomatic hypoglycemia-50% risk of death or
complications

CNS infections-70% risk of death or complications

Asphyxiated infants with seizures have 50%;chance of poor
outcome




s 17% of patientswith neenatal seizures have recurnent
salzures later in life
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