Child with a fit
Dy, DS, Manandhar .-U‘B,..b’.S‘._,D.C.H.,M.{\’.(J,P{'U,K'/?

Fits are common in children. About 77 of the childien would have had a it by the
age of 7 years, Fits are extremely distressing o witness and cause a lot of anxiety to the
parenis.Prolonged iits can cause brein cemage or even lead to death. Hence prompt contral
and subsequant management of a fit is very important,

Management of a child with a fit will obviously depend on the cause and the type of
the fit and also the age of the child as some types of fits are seen only in certzin age
groups. and are better controlled by certain anticonvulsants than others. Therciore the child
with a history of fit should be evaluated by a detailed history, clinical examination and
relevant investigation <0 as not only {c confitm the diagnosis of a seizure disorder but also
to exclude non seizure disorders which can mimick seizures and for which articorvulsants
are of no help, A short description of the types of the fits their causes zind method of
evaluation is given below before going into the details of management of seizure disorders.

Types of fits : Fits in children can be broadly classified into 2 groups —

1} Partial with focal onset

2) Generalised without focal onset,

Partial seizures are more likely to be asscciated with focsa! brain diszase such as a
scar, tumour or malformation whereas ¢oneraiised scizures are moe iiely te arise from
diffuse neuronal instability on either genstic or & pathologic basis. Various tyses of fits can
he tecognised under cach group as given in Tablae |,

Classification of Seizures
1. Partial scizure @ a) Simple partial (Consciousness not impaired)
—- motor, sensoly or Jacksonian.

b) Complex partial {Zonsciousness impaired)
-~ Temporal Lobs epilspsy,
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2. Generalised selzures - 8 Tonic or clonic (Grand mal)
b} Absence seizures (Petit mal)

¢} Atonic seizures

Commission on classification and Terminology af the Internationa! League Against B
Eoit=psy (1931} gives & corprehensive classiiication of seizures.

{eene: The causes of fits in children are many. Some are common, cthers are rare. Certain
age groups tend to have a particular cause which is not seen in other age groups,
For exampte Poerinatal asphyxia is the main cause of neonatal seizures while febrils
spizures are the commonest in the obder wge group. Commen causes of fits in

children are given in Table 1)

Table |}
Neonates Infants over T mo. of age
Parinatal asphyyxia Fehrile seizures
Birth traum, Intracranial bleeding CNG infections
Metabolic & Electrolyte disturbances Cryptegenic or idiopathic
e. g. Hypoglycemia, Hynocalcemia etc. Ercepholopathics : toxic. drugs etc.
CNS infections ~ Congenital ‘ecquired Metabohe & slectrolyte (as in neonates)
inboin errers of metabotism Head trauma, intracraniat bleeding
Structural brain defects CNS maiformations, tumours, & degenarative
disorders |

Evaluation of the child with a fit is done by taking proper history, detailed physical _'
examination and relavant investigations. 2 |

History : A detailed history should include .

Whether it is the first fit or ane of the recurrent fits
. Type of the fit - focal or generalised

Duration of the fit

. Acute illnessess pricr to tha fit e, g high {ever,
Any drugs or toxic sutstances taken by the child

1
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. Any hiead injury - past or presant

0

Medication the child is taking if known te have o scizure disordet,

lon)

CAny family history of sgizure disorder

Cinical Examination : should include the assesmant of vital signs, nourological status,
nrezence of any systemic disorder, signs of head trauma or raised
intracranial pressure, meningeal irritation, hypertension or shock,
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jnvestigation : Following investigations are 1outinely dons

1. Complete b ood count

2. Biood urea, electrolytes, sugar and calfcium

3, C. 5. F. examination in zil {irst sezuies end those essociated with
fever unless there is contraindication,

4, Urine routing exasination

6, X-ray wrist left{ % P.) view for cvidence of Rickets,laad toxivity atc

The {oliowing additional investigations may be needed depending on clinical
susnicion. Blood and urine Culture, viral stedios of Blecd anc C51., Elcoad level zponia
{iver function tcs:s, toxic screen of the blecd and wine, anticomvulsentievel in the Liocd,
EEG and C. T. scan of the head.

With & deteiled history, physical exarnination end relevant 12415 the cause of th
can be found snd seizure like non cpl.epiic disoiders like breath Rolding aitacks, spesmus
putans, syncope, night oo, shivenngs €to, car be excivded. Amitomvuisams wie of 1o
help in these saizure Like non epilentic

o
-
=

disorders. For a more comprelensive discussion on
the different types and causes of the fits seen in chiidren the reader is referred to
O'Donohoe {79).

Management :  As stated earlier the drug of cheice in the management of a seizure disoider
will depend on the type and cause of the fit. Table 1 gives various drugs
suitable for different types of the fits The actuzl cholce will depend en the
clinician’s experience, cost and availability.

Takle it}

Type of seizure Drug of choice

1. Generalised Tonic - Clonic (Grand mal)  Phencbarbitore (3 - 5 mg/Ko/day)
Valpioate (20 - 60 mg/Kg/day)
Phanytoin (3 - 10 mp Kalday)
Carbemozepine (13 - 20 mi0 g day)

2. Absence Seizures {Petit mal) Ethosuximide {20 - 20 mig/Kg day)
Valproate (as sbove)

3. Myozlonic Selzures (Infantile Spasms) ACTH 40 units/day, tator to tapur off slowly
Nitrozepam (O 6 - 1. 2 mgiia day)

Sodium Vaiproale (as above)

4. Minor Motor { skinetic/Atonic) Sodium Valproate

Clonazepsm {0.056 - 015 mg Kg/day)
5. Focal & Psychomotor Carbamazanira

Phaenaobarbiiona

Phenyigin
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Status Epitepticus : Diazepam .23 mgiKg atasate of § moymin.i. v, repeat same dose &

Max dose 10 myg. after 3 br. if required.
Piiznobashitone 10 mg‘Kg i. v, at arate of 25 mg/min. repeat £ the
hax. dose 300 mg. initial dose after 1 hr. if required.

Phenytain 15 ma/Kg i. v. at a rate of 25 mg/min begin maintenance § :
Max. dose 1000 mg. in 12 hrs. :

Paraldehyde 0.1 - 0.25 miiKg i. m, rectal, 1. v. ot nasogastric.
Lidscaine 0.7-1.4 mig/kg i.v.inital bolus. 4-8mg/Kg/hr. i.v maintenance

Specific Mansgement : Childien may be brought in a cenvulsive state or with a history §§
of a recent fit i. e few minutes or hours ago. Those seen, after the tit has stopped, could be
evaluated well before starting therapy while those presenting with major motor seixures @

raquire urgent attention.

. Generalised tonic - clonic seizures (Grand mal) are the commonest {its seen in children
and are the most serious ones requiring prompt therapy if brain damage or death is 10 be
avoided. Tonic clasic fits lasting more than 13 - 2 hours can cause damage to amygdala,
hippocampal areas of the brain. Evalurtion and treatment, thereflcre, should ge together
in @ co-ordinated manner in managing major fits. The following general and specific

moeasures should be undertaken

e. The child is nursed in the lateral position with the head kept at a level little ower
than the trunk. Airwey is kept clesr by suctioning the secretions and vomitus. An

airway should be put, if possible.
. Oxygen is given by a mask and tepid sponging if the child is febrile,

c. While the drug to be administered is being made ready, quick general
and neurological examinations are performed to assess the cardio - pulmonary statusg
of the child and also to search for any signs of trauma, shock or eningeal irritation.g

d. Diarepam (0.25 mg/Kq) is given intravenously at a rate of 1 mg/min. For practicall
purposes, Diazepam 5 mg for infants of less than 1 yr. and 10 mg for those abowve
b yr. is drawn in a syringe and given undiluted until the convulsion is brought unde

control, then 1 mg. maore is pushed and then stopped.
Sometimes i is difficult to give Diszepam i.v. in chubby infants and in such]
circumstances it can be given rectally through 1 mltuberculin syringe and pressing rhef
buttocks together for a few minutes after pushing the drug. The rectal dose is 0.5 rog/Kg.  §
Absorstion of Diszenam after intramouscu'zr administiation is erratic although
therapeutic blaad level has been found after giving 1, at a dose of § mgiKg, however ny

preference is to give Diozepam rectally or Parg'dehyde deep  intramuscularly if § v

sdimntnistration is pot possible,
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¥ in more detail ‘ )
: .other anticonvulsant need be given immedijately, The child is observed and relevant

i .investigations are sent s0 85 10 confirm the diagnosis and give appropriate treatment,

One dose of Diazepam promtly stops tha fit in most children.The child is then assesed
and if by history and clinical examination, i11s a first febrile seizure, then no

When it is expected that the fitis likely to recure. g. in maningitis, encephalitis,

-encephalopathies etc a long acting anticonvulsant should be given and the drug of choice
B i< Prenobarbitone 10 mg'Kg to be given I.m. and to repeat after 12 hours 5 mg:Kg of
~Phencharbitone i.m. or oral it the child is conscious. Duration of anticonvulsant therapy
g will depend on the cause of the fiti. e. short term for meningitis or encephalopathies and

If the fitis not controlied by one dose of Diazepam or if the fit recurs soon after, the

.child should be looked after in a place wh:re proper monitoring of vital signs and active
' g resuscitative measures including intubation ang mechanica) ventitation can be carried out,
¥ The feliowing plan of action is then taken :

. Blood is taken for investigations (as mentioned above)

An i, v. ling is started with 5% Dextrose in 0.25 Normal saline at daily maintenance rate.
Oxygen is given by a mask and airway is kept clear,

. Give another dose of i. v. Diazepam (dose and rate as mentioned above}

. If the fit is not controlled 15 minutes after Diazepam, give 10 mg'Kg of Phencbarbitone

i. v. atarate of 25 mg/min. Resniratory status should be carefully watched and prompt
resuscitation with Ambu bag with or without intubation should be started if there is any
evidence of respiratory denression.

_1f the fit is not controlled 30 minutes after Phenobarbitone, give in). Paraldehyde

-0

0.15 m! Kg deep i, m.

inj. Phenytoin 15 mg/ kg i. v. slowly is to be given ata rate of 50 mg / min, with a
careful watch on the heart rate, if the §it is still cantinuing even eftar the administration
of Paraldehyde.

. 207, Mannitol (0.6 gm / kg) i. v. is then glven in 30 minutes to reduce cerebral oedema

and raised intracranial pressure which frequently is the cause of comtinuing fits and ine
latter also leads to cerebral oedema and rajsed intracranial pressure, Mannitol infusion,
sometimes, promptly stops the fit. \

If the fit is still continuing, give another dose of Phenobarbitone 10 mg /i kg i. v,
slowly,
. Fits still uncontrolled by above measures, which is rere, should be brought under

control with the use of geners! anaesthesia, intubation. paralysiz and mechanical
ventilation for which an Anaesthetist should be called for help, While preparing for
general anaesthesla a triat of i. v, Lidocaine should be given with proper monitoring
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of the tieart and respiration. Lidocaing is given & v. oy [ kg as a bolus followed
continucus i.v, infasion ata rate of 4 g/ kg / he, § them isa good responsa it ok
continued at the same rate or higher {max. 8-12 my [/ ka{ hr) rate for 24 houise anc
then gradustly tapered off. 18 there is no responss to 1. v, lidocaine, the chitd shoul :
be anaesthet.sed, intubated, paralysed and put gn a ventitator

1, Whzn the rosults of investigaticns become aveileble and s specific cause is knawnly
appropiiate tieatment for the cause €. g, glu(;r:)se for hypoglyuemia, chelation {or les
apcephalopathy ete, shoujd be staried invnediately,

The above aggressive treatment is for ongoing generatised tonic-cicnic
(Grand mial Status Epilepticus). Twitching of contraction of o group of musci
require above mentioned aggressive thorapy

Once the fitis controlled 2t any stage of the above preatment culling,
anticonvulsant prefsrably Phenobarbitune 10 my [ kg 1, my, is given and maintenanse dos

of Phenobarbitone 5 mg [ kg [ day (s given 12 houwrs luter, Subseguent thorepy ¥
choice of leng term anticonvuisant deug widl depond onthe cauwsz and the type o ths

fit.

I, V. Phenyioin should be chosen as the drug of choice for fits {ollowing hzaf
trauma as it has very little sedative efiact,

A child with an ongoing tonic-clonic fit should never beleft alone and vite! sig
shouid be checked frequenily so that the cardio pulmonury status is well mainizing

throughout,

Gamstrop ('85) has recommended use of contivuous §, v, Diezopem infusic§
{0.3-0.7 mg / kg / hour) to control Grand mal Status’ '

Another treatment schedule recemirended s to wse i v, Diszerem (0ZEnyg/k
foiiowed immediately by i, v, Phenytoin (18 mg / kg) ood il =il not contioiiod the nl
usa either i, v, Diazepam or i, v, Phencbarbitone as descriteg ‘_b‘ ard if still reciztengd
1 administer gencral annesthesia intubate, parelyvse sng mechanically ventilple, (Delg:cl
Escucta et al *82) Meoratal seizurss: About 17 of all new Loms ciewg.(:p a scizuie. Thel
is usuzally an underlying couse and Perinatal Asphyxia is the comunonest cause, :
of the immaturity of the new born brain, classical tonic slonis scizuics ere rarely s:ee
and soizutes monifest as: subtle, tonic-clonic [f cal o muwin focal], hendcoovulsive arg
focal or genegratised myoclonic seizures. [Lomroso 2] Managiment of neondata!l soizuff
require a csriain step wase patiern: 3

Take & vanpie of blosd for suysr, caltium, magossion, comeisie tload count anlf

others if indicatad.

=2

Cive 2 mi/ kg of 252, Dextrose i. v. and then continua |, v infusion of 107 Dextrosk

at the mainenancsa rage
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i}, Phenobarbitone 10 my kg is given i, v, slowly. If the fit is not conticiled give
5 mq kg i, v, 30 mindtes later. As the half Jife of Phenaobarbitone is very long, thare
is no need to give another dose for at feast 24 hours, Maintenance therapy, then, can
bo commenced at & mg / kg / davin 2 divided doses preferably after checking the
phenobarbitone level,

It retabalic. electralyte, septic or other cause is found appropriate therapy shouvld be
erartad e, g, Caleium for Hypocalcemia, antibiotics for meningitis etc,

in profonyad seizures not contrelled by henobarbitene, one dose of 207, Mannital
(0,5 gm / kgl canbe given in 30 minutes if cerebral oedema is suspected specislly
in babies with sevare Parinatal Asohyxia, Daxamathasone can be continued at
0.5 me / kg Stat and later 0,5 mg / kg / day in 4 divided doses,

Inj, Paraldehyde 0,1 ml [/ kg can be given deep i, m, ii the fit is not controlled by
Phznobarbitone,

Pyridoxine 50 mg i, v, should also be tried in resistant cases as some babies mav
dramatically respond this therapy,

General care of the baby with Oxygen by mask, clearing of the airway and monitoring
of tha vital signs should ne done from the start. Continuous i, v. Diazeramor i, v,
Lidocaine has been recommended by Gamstrop [ 85] to contrel on going ngonatal
soizutes. However theore is 3 risk of hyserbilirubinemia if Diazepam is uscd as Sodium
benzoate the stabiliser presertative in the Diazepam parenteral preparation is a strong
uncoupler of bilirubin-albumin complex,

It Is important to emphasize that infrequent and mild seizure may notreguire
@ireatment and more harm may be caused by the side effects of the anticonvulsants than by
he fit itself, [Holden and Freeman 19757,

Centinuation of rhe anticonvulsant therapy in the neonate with selzures depend on
the cause of the fit. Sziziures ocourring in the early neonatal period due to Perinatal

Febrile seizures: These ere the fits associated with or procipitated by high fever due
O extracranis! infection, Ahout 3-4 of children develop these fits and are commonly seen
g0 the age group of 6ma, to 5yesrs, fViejority of these children have upper respiratory tract
Brfection as the cause of high fever and present with tonic or tonic-clonic generalised
Feizure lasting for fow minutes only. The child should be sponged well and given Aspirn
Pr Paracatamol to bring down the temperature, This miay b adoquate to stop the fitin
ajority of casas but Diazanam i, v, orrectal may be required to stop the fit, Thete is ng
eed togive long term znticenvulsant therapy irthe first febrile saizure but long torm
herapy is indicated if the child has more than cne fit o has two of the following
bharacteristics -
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History of newologicar abnonmaniy befome tha fir,
Fitlasting for more than 15 minutes,

Focal fit.

Family history of seizure disorder,

el b

+e G

The long term therapy should be continued for at eass 7 yoars of seizure fres .pafin
and then graduaily tapered off, :

Myoclonic seizures @ These are also called infantile spasis or "Salaan’ allacks a5 thi
characteristics of the fits being sudden flexion of limbs, heerd and vunk togetter, These [
dre comimonly seen in the age group of 3 months to 2 years, Mojority uf these chilidren hay
evidence of brain damage in the Perinatal or Post natal petiod due to various factors {ikg
Perinatal Asphyxia, CNS infection, metebolic or degenarative disorders ob the biolo o
Trhess childran are grossly retarded and many of them show progressive goo }
. B G is wvery tharatteristics with chaotic high voltogn <low waves and random s _

By adminstraton of ACTHE

{Hypsavhyihmic). These are difiiculs 1o treat hivt s

40 units/day until seizures aro contielled, then tha dosege is graduatly radunsd over fel

months Same may respond 1o Nitrazepnm or Sodium Valpros

Ahsence seiawres ; These are chavactorised by Diict fupscs of Cunssiousness ol vacag
stsres jasiing jur few seconds, The chind may gotseveral such cpisodes in a Oay, Childe
in tha aga group of 3 - 7 yeais are generaliy a‘.ffecied. Theo cruse is unknown but :
due to a genctic abnormality. £, E. G. 15 very charactenstic - 3szc. spike wave sctiy
Thesz absence atiacks can be precipitated by hyperventitcnon in o number of childion -
useful clinical test. They respond well to Lthosuximide. Sociiom velpreate (5 the socor

T S

drug of choice specially if there is a history of generalised 51t which some of these oiiicng

devaiop later un.
focal szizures @ These may manifest as focai motor, =ensory or Jacksonian wi
emay affest any part ol tho body or spread in a i

progression to genaralised fiy, ¥
CThesa ave secondary to brain insuli due o binth fraumo, Perinatal asphyxis, T
G owill show focsl spibes thereby heiping in1

Mmanaey

infecfions, vascaiar accidents eio.

=oine or Phanytoin

fscation of the abnonnality in the rein, Phenonabtione, Usiboos

useiul in contiolling these fits,

Paychuaoinr $its {Temporal Lahe Epdupsy) o Those
dsually a chueacterisiic auva - sensation of fewr, epigestoie redn o d amelt or tas
naitucination followod Ly 'smaf,.’:mq of the lips, movemens of the tangue,

279 SEsh BnY 8ye yroun Therel

choledividual will have o pacicular pailern. Many of i

movements or vagun slate, !

ahitdrer: davelop generalised seizurms s well, The cause mntionen (o focal seizuios a8

can tause thons Wypes of seizures, CEG will st fural abnoia,

and its conoecsiions, Carbamazepine is the diuyg of o
|

aoyioln peay need to he added

volproots or Oh

alfected 1ube oy bo required i resistant Hits,
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Llinetic seizures : Theose are not common and are characterised by sudden loss of
tone and falling to the ground. These fits respend well to Sodium valproate.

Lennex - Gastout Syndrome @ These are myoclonic seizures seen in older children Most
of thess children are grossly retarded and show signs of brain demage due 1o various
insults in the perinatal period or later. Children with this syndrome have violent shkock live
contracticn of one or mare groups of musclos. EEG shows orass abnorma record with
atypical spike wave complexes. Piienobaibitone, Valproste, ACTH or certico-teicids singly
or in combination mey be helpful in controlling these fits. Trestrmant of the vause, if
possibie, shotld be undertaken.

Treatment of some commen symptomatic fits @ When the precipitating ceuse of the it
is known specific reatnicnt should be given.

1. Hypoglycaemia : Give 2 ml Kg of 2370 Dextrose siai, then continue 13 . Dexirose
infusion at a rate of 100 ml Kg'day until the biood sugar is stabilised, Treat the cause of
Hypoglycasmia.

2. Hypocelesmia @ Give 1 mirKg ef 107 Calcium gluconate diiuted with cqual volune of
Dextrosz i.v. slowly monitoring the heart rate. Continue maintenzices Calclum
either intravenously (1-2 ml/Kg'day) of Calcium gluconate or oral Caleivm salt
(200-300 mg, Kg/day) in divided doses. Treat the primary cause of Hypocalcemia,

g

3. Hypertensive Eneephalepathy: Dioroxide 5 mg iy i v. at a fast rate. or Aprescline

_{

r
{Hydralazine) 0.15 myg Kg i. v. + Reserpine 0.075 my ' Kg i. m. Treat the Jriniary cause

of hypertension and coniinua hypotensive deugs.

4. Cerebral oedema/or raised intracranial pressure : 207 Mannitol i.v. 0.5 Gm g in 30
minutes. [t can be repeated every six hours but with a careful watch on fivid and
electrolyte status of thaz child. IV, Dexamsthasonc 0,5 mg/Kg stat {olloveed by 05
mg Ky 'day in 4 divided doses may also be given. Use of hyperventilation or barbiturate
coma may be required. Treat the primary cause,

5. Meningitis © Specific antibiotics depeading on the culture and sensitivity.

6. Head injuries, Intracranial space occapying lesions obviously requirc surgical cars in
addition to supportive measures like anticonvulsants and agents for redusiru cerebral
oedema,

Summary : A short description of the various types of the fits scen in children has
been presented. A practical approach 1o the evaluation and menagement of chiidren with
different types of the fits have baen discussed, Management of a generaiised tonic clonic
seizure has been dealt in detail so as to give a clear guideline In approzching this medical
emergency.
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