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PEDIATRIC STROKE

s common than as common as pediatric brain tumors. ‘
Know the common symptoms of a stroke. There may be treatment if you act FA.S.T.
T = Ask the person to smile.
> Does one side of the face droop?

-4 L4 -4 Ask the person to raise both arms. | ?%"’ \
V e S e m V e u Does one side drift downward? \ 31&
- |
SPEECH Slurred Speech
% @ [ =  Askthe person to repeat
a simple phrase.

TIME If you observe any of the signs... \M
-

call 911 immediately.

i
Remember... el
@ ‘ Chlld)’e[\s UmversmlnSLImls
Time = BRAIN Physicians

Zuzana Eichlova, CVSCVP, Neurocentrum - KNL, a.s.
Technicka univerzita Liberec, FZS
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Krystof 7let

e 23.10.2023 10:00 avizo RZP - chlapec ve skole vyzvednut matkou, asi od 8:30
nehovofi, kulhd na PDK, verifikace od RZP — pad nebyl, beze svédkl, nyni
vyzvedavam matkou (lékarkou) - lezi na pohovce, nehovofi, hemiplegicky

e Doporuceno kontaktovat pediatrii— pomizZzeme s managementem, pediatr t.C.
preferuje transport ad FN MOTOL

® FN MOTOL konzultuje opét RZP — zbytecna ¢asova prodleva, v misté CVSCVP
® 10:30 —rekonzultace s iktovym Iékarem — ad CT pracovisté — pfivolat pediatra

® 10:40 na CT — neurolog, posadky ZZSLK, matka, pediatr — sedace k CT, provedeny
odbéry

Qbj.. TF 123/min, TK 105/60, Sp02 99% za astitence pediatra se sedaci midazolam 2mg IV, calypsol 10mg Vk CT

Hlava: asym koutkd, c. paréza n. VIl dx, exp. faticka porucha, rozumi, parc. vyhovi, snaZi se spolupracovat, Klidny, GCS 12 - faticka porucha, ME volné
HKK: Mingazzinni sin udrzi, dx pad k pdoloZce, Citi validén nelze, tonsu nizka ad dx, taxe nelze, stisk nelze

DKK: Mingazzinni udrZi sin, dx pokles k podloZce, ppohyb po podloZce béhem manipualce, pokréi na liZku,
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® nativni CT bpn-11:02 IVT bolus —indikovdano 0,9 mg/kg Actilyse - 20 mg IV na
60min - DNT 22min
® CTAg bez akutnich uzaveéri
Co dal?

1, NeurolJIP — pouze vybaveni pro dospélé, nevyskoleny personal

2, DJIP - t.C. preferuje péci vyssiho pracovisté - domluven transport ad FN Motol

@il mozky s kontrastem, d
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e 11:30 transport via LZS FN Motol — IVT na dokapani cca 8ml

® 12:26 MR mozku ve FN Motol, stacionarni neurologicky stav




Krajskd nemocnice Liberec, as. Krystof

Lileree Turnov ﬁ?'p[gaw'f

e Dalsi pribéh: 3t pobyt ve FN Motol

e \ySetreni: LP, TTE, TEE, imunologie, hematologie, trombofilni stavy vcC.
Genetiky

® |Intezivni RHC
e TEE - 1mm zkrat PFO
Zaveér:

iCMP ve VB povodi, vstupné: dx hemiplegie, anarthrie, c. paréza n. VIl dx, NIHSS 16,

Medikace: Anopyrin 100mg tlb. % tbl. denné




When women wear
hij;h waisted jeans
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A jak se ma Krystof dnes?

What others see What | see

® Priprijmu —dx hemiplegie, tézka léze n. VIl dx, anarthrie, NIHSS 16

® Dnes lehka paréza PHK, dominujici akralné, ojedinéle pferekne zadrhne,
NIHSS 3, jezdi na kole, lyZuje, ma rad vtipy o Recich

MR 02/2024
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e 1/4000 novorozencu

e 2000 starsich déti ro¢né, 2,5-13/100 000 / rok
® Castéji hosi nez divky , kolem 2r véku

e mortalita 10-15%

® vysSSi morbidita spojena se opozdénou diagnostikou a pozdnim
zahajenim terapie

[1] Meyer S, Poryo M, Flotats-Bastardas M, Ebrahimi-Fakhari D, Yilmaz U (2017). Schlaganfall
bei Kindern und Jugendlichen [Stroke in children and adolescents]. Radiologe, 57:569-576
[PubMed] [Google Scholar]
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ETIOLOGIE:

TOAST 1 — ATS zmény u déti nejsou

TOAST 2 —20% iCMP - PFO, endokarditidy, srdec¢ni vady, ...

TOAST 3 — small vessel disease ve smyslu klasické arteriolopatie také ne
TOAST 4 — vaskulitidy, fabry, FCA, CADASIL, antifosfolip. sy., TTP, zanétlivé pri
VZV, plicni AV zkraty, iatrogenné, perinatalné, tukova x vzduchova embolie,

srpkovita anémie, drogy, ...

TOAST 5 - kryptogenni
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Table 1. Risk factors for childhood AlS and HS [4, 24]
Risk factors for childhood AlS

Arteriopathies: focal cerebral arteriopathy, moyamoya, arterial dissection, central nervous system vasculitis

Cardiac disease: congenital cardiac disease, acquired heart disease, isolated PFO, post cardiac surgery (within 72 h), previous cardiac surgery or cathete-
risation, arrhythmia, extracorporeal membrane oxygenation

Sickle Cell Disease
Infection: varicella zoster, upper respiratory tract infection, multiple infections

Genetic and acquired thrombophilia: factor V Leiden, PT20210, MTHFR ¢ 77T, protein C deficiency, increased lipoprotein (a), high homocystinuria,
antiphospholipid syndrome

Other: cervical rib, iron deficiency anaemia, radiotherapy, high alpha 1 antitrypsin, head or neck trauma, under-vaccination, haematological malignancy,
trisomy 21

Acute systemic conditions: shock, dehydration, acidosis, hypoxia, fever for > 48 hours, sepsis
Chronic head and neck disorders: migraine, intracranial malignancy, cerebral aneurysm, ventricular shunt, PHACES syndrome
Risk factors for childhood HS

Vascular disorders: arteriovenous malformation, cavernous malformation, cerebral arterial aneurysm, moyamoya

Clotting disorders: severe platelet disorder, low platelet count, severe inherited bleeding disorder, anticoagulation, severe vitamin K deficiency

Sickle Cell Disease

lllicit drug use: amphetamines, cocaine

www_ journals.viamedica.pl/neurologia_neurochirurgia_polska 117



Krajska nemocnice Liberec, a.s.

ii berec

Table 1

Disorders associated with Pediatric Stroke.

iICMP v détské véku

Gene Mode of Clinical Features Vascular
inheritance complications
Marfan Syndrome Chromosome Autosomal Ectopic lens, Arterial dissections
15q, FBN1 dominant arachnodactyly, aortic (vertebral, carotid
dilatations, mitral-valve and aorta)
prolapse, familial aortic
aneurysms and
dissections, skin and
skeletal anomalies- pectus
carinatum, pectus
excavatum, scoliosis and
pes planus
Pseudoxanthoma Chromosome Autosomal Skin changes Intracranial
Elasticum 16p 13.1, ABCC6 | recessive aneurysm,
dissections,
moyamoya -like
vasculopathy, small
vessel disease
Ehlers-Danlos Chromosome 2, | Autosomal Hyperextensible joints, Aneurysm, carotid-
Syndrome- type IV COL3A1 dominant easy bruising skin, cavernous fistulae,
(mainly associated vascular lesion dissections
with vascular
complications)
Progeria Chromosome Autosomal Premature aging; alopecia | Cardiovascular
1q21.2, LMNA dominant lipoatrophy, disease, stroke-

Rana

atharacrlarncic inint

inualiring laraa

Mitochondrial mitochondrial Maternal Developmental delay, Recurrent stroke-
encephalopathy, DNA; A3243G inheritance recurrent vomiting, like episodes
lactic acidosis, and gene (most headaches, deafness, involving non-
stroke-like episodes common muscle weakness. diabetes | vascular territories
(MELAS) mutation) mellitus, renal disease,
short stature,
cardiomyopathy
Fabry Disease Alpha X-linked Dysmorphic features, Small vessel
Galactosidase anhidrosis, ischemic disease,
angiokeratomas, intracranial arterial
acroparesthesia, dolichoectasia,
ophthalmologic intracerebral
complications hemorrhage,
cardiogenic
embolism
Von Hippel-Lindau Chromosome Autosomal Pheochromocytomas, Intracranial
Disease 3p25-26, VHL dominant renal cell carcinoma, hemorrhage,
tumor pancreatic cystadenomas, | aneurysm
suppressor gene hemangioblastomas (CNS
& retinal)
Sturge- Weber GNAQ gene Somatic Port-wine stain, glaucoma, | Intracranial
Syndrome mosaic mental retardation, hemorrhage
R183Q seizures, contralateral
mutation hemiparesis &

hemiatrophy
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STROKE AWARENESS

Strokes are one
of the top 10
causes of death

Boys and African

—O— American children

—_— are at higher risk
for stroke

11 In 100 OOO

comprehensive |  chidren between birth through age
Stroke Program SElier ks OFairoNs paraar

children under | ToSTi e
the age of 2 Face -0 o of e face s oz

side ma

\pproximately rms
10% of patients arthesa
23 - = S h
with Sickle Cell Disease P "

Time - C

suffer from strokes

children’shealtr%@

Factual information resourced from stroke.org. chasa.org and childrens.com

ICMP v détském véku - pfiznaky

PEDIATRIC STROKE

| Less common than adults, but as common as pediatric brain tumors.

Know the common symptoms of a stroke. There may be treatment if you act FA.S.T.

- .. & = Ask the person to smile.
: Does one side of the face droop?

Ask the person to raise both arms.
Does one side drift downward?

Slurred Speech
;f%'j? Ask the person to repeat
™ asimple phrase.

If you observe any of the signs... \Z:W
call 911 immediately.

SPEECH

TIME

b
Remember... B Whshi ‘
hﬂdref\s yeorgfymsmfil

@, C Wash
Time = BRAIN Hoszme;hshré ,LEOUIS Physicians

St. Louis Children's Hospital compiies with applicable federal civil rights laws and does not discriminate on the basis of race, color, national origin, age, disabilty o sex.
Atencién: hay servicios de asistencia de idiomas disponibles a su disposicion sin costo, Liame al 314-747-5682 (TTY: 1-800-735-2966)
TR FE MBS, WAMERNES 314 (TTY: 1-800-735-2966).

uis Children's Hospital. All Rights Reserved
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e Preferencni MR — ADC mapy, DWI sekvence -tam kde je zvyklost zavedena

e CTA + CT - v uvodu ¢asto negativni, viz Krystof
- rychl3, jasna, znama

@il mozkw s kontrastem, d
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Stroke mimics - az u 40% dle studie TIPS, a az 70% z ostatnich zdroju
® migréna - dotazovat se na RA

e fokalni epilepsie

® nadory

e infekcni onemocnéni - meningitida, encefalitida, absces
e demyelinizacni onemocnéni

e metabolicka onemocnéni

e funkcni porucha
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e CR nema guidelines ani metodicky pokyn (v pfipravé)

e v UK guidelineszr. 2017

e TIPS (thrombolysis in pediatric stroke) studie z r. 2015 — zastavena

e Davka 0,3-1,2mg/kg, v CR domluva o 0,9mg Actilyse

® MTE —ano, tam kde je zajisténa détska
neurologie ovladajici problematiku
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Identify potential stroke

Pre-hospital care: Ring 999 / 111

ED: Activate acute stroke pathway

Acute focal neurclogical deficit
Speech disturbance
Unexpilained, persistant change in conscious level
(05 w12 OR AVFU < W)
Also consider stroke in children wil
New onset focal seizures
New onset sewere headache
Ataxia
Dizziress
Resalved acute focal neurciogical deficit
Sickle Coll Disease

@ Heurological assessment

Manage Alrway

Administer high fiow O, if clinically indicated
Perform a capilary giucose test within 18 minutes
of presentation

Treat HYFOGLYCAEMIA (If capillary blood ghucose
& mmal/L give 2 mifkg of ¥0% dextrose)

Assess using FAST

Tranzport b nearest EO with acute paediatric
services

Priority call / pre-alert E0 of impending arrival
of child with suspected stroke

Activate (locally defined) acute pacdiatric

stroke pathway

If Sickde Cell Disease is suspected, discuss with
paediatric haematologist who showkd be present

©

This nat whelly with
Sichla Coll Dissase IF Sichle Coll Disoass is suspactud:
= Divcuss with paediatric hismanclogit

. et srewen f irst i w3 s nesermal

Intubate f GCS = B AVEU = UL if thera is a loss
of sirway reflases or there is suspected / proven
rased intracranial pressure

Administer high flow O, and target Sp0, = S2%
If the circutation is compromised give 2 10 miflog
isotonic fluid balus

Perform a capillary ghucose test within 15 minutes
of presentation. If capillary blood glucose

2 mmal/L give 2 miflg of 10% dextrose and
consder a hypoglycaemia screan

1a. Level of
Consciousness:

85 Alirk kiarly rusponiig

1= Mot alirt, but arcusabie by
minar stimulations

Investigations Monitoring Urgent brain imaging

Venous or capillary blood gas BF
FBC, BT, APTT Temperature Perform CT / CTA < 1 Hour

of ED admission

or totally unnsspenshe

Fibrircgen Sp0,

05 Answars both questiors Lk lectrolytes HR
‘ rea and alectrolbyte: ) Record time of symptom onset

Bicod glucose RR Windaw far thA = 4.5 hours

Group and save GCS

Creactive protein

Liver function tests

25 Answird Aaithis quistion
amastly

Record time of admission
Windaw far imaging = 1 hour

Azsess PedNIHSS scone

p—— a4 ‘Nuurclogical sressment’
S Biood cultures as appeopriate

2 & Parforres naither task cormectly

0 Nermal

= Partial gz puabiy
2 & Forced devii

s paisy Stroke mimic

Haemorrhagiec stroke Arterial ischaemic stroke

0= Ne vl ke
15 Partial hemisrepia
2= Complete har

MFil with stroke-specific sequences
should be performed in patients
with suspected stroke when there
iz diagnostic uncertainky.

Urgent discussion with newnasungical
team regarding nead for transfer.

Consider suitability for ather
emergency interventions,
such as; Thromibectomy or

Becrompressive cransectamy

0% Nermal symretrical
e
Miner paralysis (lattaned
il fold, asyrrenatry
3

Treatment for Arterial ischaemic stroke (AIS)

3 & Camplete parabysi
e Aspirin

58 6. Motor Arm Sa. Left Arm, Sb. Right Ars + Smg/kg a1

and L - howr (Uniess
- Cl, eq.

parenchy mal

haemor rhage)

Delay for

24 hoars in

context of

thrombelysis

In children presenting with AlS Thrombolysis, the use of tPA..
may be considened if 2-8 years and coufd ba considered if = 8 years

IF ALL OF THE FOLLOWING ARE TRUE:
38 No wlfort age
A= b meverment
85 Amputaticn

+ PodNIHSS » 4 and « 24
tP& can be administered = 4.8 hours of symptom onsat

T has excluded intracranial hasmorrhage
Sa. Lult Lag, 8b. Right Leg ,
T CTA demcnstrates nosmal brain parenchyma or minimal sarly ischacmic changs
CTA demonstrates partial / complete ooclusion of the intracranial artery coresponding

to clinical  radicle-gical deficit
oR

85 Amputation + MAl and MAA showing evidence of acute ischaemia on diffusion weighted imaging
+ partial / complete occlusion of the intracranial artery cormesponding to clinical /

radialogical deficit

0= Abuan
15 Pris

2= Proas FROVIDING THAT THERE ARE NO CONTRAINDICATIONS

15 Mild ba rodrals daary i
2= Suvars b total sensary b

B Hermal
18 Mild to medenats ashasia
2« Savers aphasi
3 Mute, global sphasia
b wwwirepchoac.uk/stroke-guideline
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e Nutnd kooperace neurolog/pediatr nebo détsky neurolog

® Zvysit povédomi verejnosti ( KryStofa nechali 2h lezet -
mamince rekli, Ze asi upadl a napada na nozicku)

e Nezdjem ze strany napf. vyu€ujicich na ZS
se o problematice néco dozvédét

® Potrebny narodni metodicky pokyn
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Abstract Number - 2: Intravenous Thrombolysis for Pediatric Ischemic
Stroke: Twenty Years of Population-Level Data in the United States

e Alis J Dicpinigaitis, Steven D Shapiro, Rolla Nuoman, Haris Kamal, Philip Overby, Gurmeen Kaur, Ji ¥ Chong, Johanna T Fifi,
Neha Dangayach, Eliza C Miller, Shadi Yaghi and Fawaz Al-Mufti

Originally published 11 Mar 2023 |hl'tps:;'.fdoi.orgf10.1'1B1-‘S‘JIN.03.suppI_1 ooz | Stroke: Vascular and Interventional Neurology. 2023:3:212438

Abstract

Introduction

Although intravenous thrombolysis (IVT) represents standard-of-care treatment for acute ischemic stroke (AlS) in
eligible adult patients, definitive evidence-based guidelines and randomized clinical trial data evaluating its safety ant
efficacy in the pediatric population remain absent from the literature. We aim to evaluate the utilization and outcomes
VT for the treatment of pediatric AlS using a large national registry.

Methods

Weighted hospitalizations for pediatric (<18 years of age) AlS patients were identified in the National Inpatient Sampl
during the period of 2001 to 2019. Complex samples statistical methods were performed to assess unadjusted and
adjusted outcomes in patients treated with VT or other medical management.

Results

Among 13,901 pediatric AlS patients, 270 (1 9%) were treated with IVT monotherapy (median age 12 .8 years). IVT-
treated patients developed any intracranial hemorrhage (ICH) at a rate of 5.6% (n = 15), and 71.9% (n = 194)
experienced favorable functional outcomes at discharge (to home or to acute rehabilitation). Following propensity-sct
adjustment for age, acute stroke severity, infarct location, and etiological/comerbid conditions, IVT was not associate
with an increased risk of any |CH [5.6% vs. 5.4%, p = 0.921; adjusted odds ratio (aOR) 1.01, 95% confidence interva
(CI) 0.48, 214, p = 0.971], nor with favorable functicnal outcome (71.9% vs. 74 5%, p = 0.489; aOR 0.88, 95% CI 0.¢
1.29, p = 0.511) in comparison with other medical therapy.

Conclusions

Twenty years of population-level data in the United States demonstrate that pediatric AlS patients treated with IVT
experienced high rates of favorable outcomes without an increased risk of hemarrhagic transformation.
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Paediatric stroke — a review of current guidelines
for diagnosis and treatment

Zofia Oborska', Paulina Urban', Karolina Wychowaniec', Sergiusz Jozwiak’®

'Child Neurolagy Scientific Club, Department of Child Neurology, Medical University of Warsaw, Poland
*Department of Child Neurology, Medical University of Warsaw, Poland

ABSTRACT

Stroke, increasingly recognised in children in recent years, is an important cause of long-term morbidity and disability. It can be
classified by the stroke type as either arterial ischaemic stroke (AIS), haemorrhagic stroke (HS), or cerebral sinovenous throm-
bosis (CSVT). Furthermore, perinatal and childhood stroke can be distinguished. A wide range of conditions associated with
paediatric stroke has been identified, which differ significantly from those in adults. A paediatric stroke can also present with
a variety of symptoms and signs, both specific and non-specific. Because of the diversity of the underlying risk factors, limited
awareness among the medical community, and therefore insufficient recognition of paediatric stroke symptoms, diagnosis can
be difficult and is often delayed. This limits access to acute interventions. The goal of this paper was to examine the current
guidelines for the diagnosis and treatment of paediatric stroke.

Key words: arterial ischaemic stroke, paediatric stroke, management, guidelines
(Neurol Neurochir Pol 2020; 54 (2): 116-124)
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ZAPOJTE SE O KAMPANI SEZNAMTE SE S HRDINY FAST KAMPAR V AKCI Cesks republika REGISTRACE

HERDES
SN

SEZNAMTE SE S HRDINY

Nasi tfi superhrdinové v diichodu a jejich vnuk majf vSichni jednu superschopnost, které ndm
pomohou si zapamatovat nejéastéjsi pfiznaky mrtvice. A pouzivaji tisfiové éislo, kterym se vold
sanitka, jako ndpovédu pro snazsi zapamatovani pfiznakd.

Napfiklad v Evropé nasi hrdinové uéi rodiny, aby si zapamatovaly tfi nejéastéjsi priznaky
mrtvice tak, Ze je spoji s ¢isly v evropském tisfiovém ¢Eisle:

1 polovina OBLICEJE, kterd RUKA, kterd ndhle ; RTY, které najednou

-
néhle zaéne KLESAT . B zesidene nedokaou MLUVIT - c As
- - 0

= JE NEJLEPSI




