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Epidemiology

e Greatest risk in 15t year of life
* 1in 4,000 live births

* Boys and African-American
children more common
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* Incidence:

Stroke is one of the + 2-3/100,000 child-years
TOP 10 CAUSES . !ffhze/Tag,%[(ggkceP;ild-years
OF DEATH  Hemorrhagic Stroke:

~1.1/100,000 child-years

in children * ICH: 0.8/100,000
e SAH:0.3/100,000




Pediatric Stroke: Epidemiology
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Figure 2: Age distribution of cases of arterial ischaemic stroke (n=96)

Lancet Neurol, 13 (1) (2014), pp. 35-43




About HALF of the children
presenting with a stroke have a

PREVIOUSLY IDENTIFIED
RISK FACTOR




Risk Factors for Stroke in Children

Tetralogy of Fallot

Major Defects

o Pulmonary Stenosis

9 Right Ventricular Hypertrophy




Risk Factors for Stroke in Children

, Tetralogy of Fallot

SICKLE-CELL
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Risk Factors for Stroke in Children

3 Cells of the Immune System
Tetralogy of Fallot B SICKLE-CELL el of the Immune System
DISEASE

R . . Immune Complex Small Vessel Vasculitis
g‘ : Cryoglobulinemic Vasculitis
IgA Vasculitis (Henoch-Schonlein)
Hypocomplementemic Urticarial Vasculitis
(Anti-C1q Vasculitis)
Medium Vessel Vasculitis {—‘—\
Polyarteritis Nodosa Anti-GBM Disease
KawasakiDisease

ANCA-Associated Small Vessel Vasculitis
Microscopic Polyangiitis
Granulomatosis with Polyangiitis
(Wegener’s)
Eosinophilic Granulomatosis with Polyangiitis

Large Vessel Vasculitis
(Churg-Strauss)

Takayasu Arteritis
Giant Cell Arteritis Jennette, A&R 2013;65(1):1




Risk Factors for Stroke in Children




Risk Factors for Stroke in Children

Cells of the Immune System

lem Cell

Tetralogy of Fallot
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Risk Factors for Stroke in Children

Cells of the Immune System

Tetralogy of Fallot

Major Defects
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Risk Factors for Stroke in Children

Cells of the Immune System

Tetralogy of Fallot
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Risk Factors for Stroke in Children

Tetralogy of Fallot
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Risk Factors for Stroke in Children

Cells of the Immune System
form Cel

Tetralogy of Fallot

Major Defects s

Hypertension

ik . RN Rupture
= . - in pregnancy -
\ Z (Ve \ h C 7 / occurs in the
3 |NFERT|UTY Amnioticfl \ amniotic sac

‘;J‘Q “, : L—‘ ESN : (a\NormdlBP J

in pregnancy

Amniotic fluid
leaks out
through the
cervix, then
out of the
vagina

Waters breaking
early (PPROM)




Risk Factors for Stroke in Children

Cells of the Immune System

Tetralogy of Fallot

Major Defects

Aorta

Septal Defect

Hypertension

Bacteria ing in pregnancy

(ln’ough ervix to

the Amniotic Fluid /

> Hypertension

(Xq\Normal BP _J

in pregnancy Waters breaking
early (PPROM)




FAST_|. Additional Warning
Signs in Children

* Severe sudden headache
w FACE Drooping * Sudden numbness on one side
| of the body

e Sudden confusion or difficulty

ﬁ ARM Weakness understanding others

* Sudden trouble seeing
* Sudden difficulty walking,

“ S P EEC H Difficulty Sci)z;;r(;ie:;:cilcc))ss of balance or

* New-onset of seizures usually

@ Tl IVI E on one side of the body
to Call 911




Signs/Symptoms: Pediatric Stroke

* 6/10 pediatric strokes vs 8/10 adult strokes




Signs/Symptoms: Pediatric Stroke

*Headaches
» ~1/3 pediatric strokes




Signs/Symptoms: Pediatric Stroke

*Seizures
» ~1/4 pediatric strokes vs ~1/20 adult strokes




Signs/Symptoms: Pediatric Stroke

* Altered mental status
» ~1/5 pediatric strokes




Signs/Symptoms: Pediatric Stroke

* Aphasia
* 1-1.5/10 pediatric strokes




Presenting features reported by parents,

paramedics,

and ED physicians
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Differential: Pediatric Stroke

Stroke

Complex migraine

Focal seizure with postictal focal weakness
Hypoglycemia

HTN Encephalopathy

Intracranial infection
Tumor

Drug toxicity

Pseudotumor cerebri
Inflammatory disease
Other focal brain pathology




Prehospital Assessment,

Treatment, & Destination




San Diego
County Pediatric

reatment
Guideline and
Protocol

e S-161 Altered
Neurologic Function
(Non-Traumatic)

« Ensure patent airway, O, and/or ventilate pm
* O, Saturation

» Spinal stabilization when indicated

» Secretion problems; position on affected side
» Do not allow patient to walk

« Restrain pm|

Hypoglycemia (suspected) or patient’s
glucometer results, if available, read <60
mg/dL (Neonate <45 mg/dL):

o If patient is awake and has gag refiex, give
oral glucose paste or 3 tablets (15 g).
Patient may eat or drink if able.

o If patient is unconscious, NPO.

Seizures:
o Protect airway, and protect from injury.
o Treat associated injuries.
o If febrile, remove excess clothing/covering.

Behavioral Emergencies:

o Restrain only if necessary to prevent injury.

o Avoid unnecessary sirens.
oConsider law enforcement support.

|V SO adjust pm
« Monitor EKG /blood glucose pm
« Capnography SQ pm

Symptomatic ?opioid OD (excluding opioid
dependent pain management patients):
oNarcan per drug chart IN/IV/IM SO. MR SO

Symptomatic ?opioids OD in opioid dependent
pain management patients:
oNarcan titrate per drug chart IV (dilute IV dose
per drug chart) or IN/IM per drug chart SO. MR
BHO

Hypoglycemia:
Symptomatic patient unresponsive to oral glucose
agents:
oDqg per drug chart IV SQ if BS <60 mag/dL
(Neonate <45 mg/dL)
o If patient remains symptomatic and BS remains
<60 mg/dL (Neonate <45 mg/dL) MR SO
olf no IV: Glucagon per drug chart IM SQ if BS
<60 mg/dL (Neonate <45 mag/dL)

Seizures:
For:

A. Ongoing generalized seizure lasting >5"
(includes seizure time prior to arrival of
prehospital provider) SO

B. Partial seizure with respiratory compromise
SO

C. Recurrent tonic-clonic seizures without lucid
interval SO

GIVE:
oVersed per drug chart slow IV, (d/c if seizure
stops) SO MR x1in 10" SQ
Ifno IV:
oVersed per drug chart IN/IM SO. MR x1 in 10"
S0

Note: Versed not required for simple febrile seizures.




San Diego

« For patients with symptoms suggestive of
TIA or stroke with onset of symptoms

« Obtain blood glucose, if blood glucose <60
mg/dl treat per hypoglycemia

known to be <6 hours in duration:

Expedite transport « Large bore antecubital IV
Make initial notification earlyto confirm

: _ - * 250 ml fluid bolus IV/10 without rales SO to
Notify accepting stroke receiving center o maintain BP >120. MR SO
potential stroke code patient en route - -
» Get specific last known well time
G ° d | . d military time (hours: minutes)
- Allow witness to accompany patient into ED,
or provide contact information to ED upon
Protoco

« Use supplemental Oz to maintain O
saturation at least 94%

* Keep HOB at 15 degree
. * Use the Prehospital Stroke Scale in the
* 5-144 Stroke & Transient JReea e atE .
Ischemic Attack

« Bring witness to ED, or ifwitness unable to
ride on rig obtain accurate contact number

abnormalities)

« Provide list of all current meds, especially
anticoagulants tothe ED upon arrival

« If Systolic BP <120 mmHg, place head of
the stretcher flat, if tolerated.

Important signs/symptoms to document:
- Sudden unilateral facial drooping/weakness, sudden unilateral arm or leg weakness
- Sudden difficulty speaking (slurred speech or inability to find words), asymmetric pupils
- Sudden severe headache with no known cause

Witness considerations:
- Whenever possible, a witness should accompany the stroke patient in the transport apparatus in
order to verify the time of symptom onset and to provide consent for interventions.




: ' * NASEMSO model guidelines
Pediatric adds pediatric stroke into their

Stroke adult guideline

: e States that add pediatric
Prel 05P tal specific stroke into adult

Treatment protocol:

e Alabama

* Maryland
PrOtOCO > e Oklahoma

Across the + Washington DC
: * Counties that have specific
Nation pediatric stroke protocols:

* Los Angeles County, California
* Austin County, Texas




Los Angeles County: Pediatric Stroke

DEPARTMENT OF HEALTH SERVICES
COUNTY OF LOS ANGELES

Treatment Protocol: STROKE / CVA / TIA Ref. No. 1232-P
- Base Hospital Contact

Base Hospital Contact: Required prior to transport for all patients with suspected Stroke or TIA

. Assess airway and initiate basic and/or advanced airway maneuvers prn (MCG 1302)
. Administer Oxygen prn (MCG 1302)

. Advanced airway prn (MCG 1302) ChECk BIOOd Glucose

Initiate cardiac monitaring (MCG 1308)
Perform 12-lead ECG if dysrhythmia sus ed prn

Last Known Well Time

Establish vascular access prn J

Check blood glucose
If < B0mg/dL or > 250mg/dL, treat in conjunction with 7# 1203-F, |

. Assess for signs of trauma @
If traumatic injury suspected, treat in conjunction with 7P 1244-P, Traumatic Injury

Document focal neurologic deficits, and date and time of Last Known Well Time (LKWT) @

. CONTACT BASE and transport to PMC > Transport DECiSion




Rady Children’s ED Stroke Pathway Rady ‘)
Childrens

Hospital
v <

San Diego

Pre-arrival report:

Any child with acute onset weakness, loss of
vision, or loss of speech, +/- altered mental status
lasting <6 hrs
Exclusion: trauma

Walk in: ED RN
Assessment

Chief complaint BPA
triggered

Hospital

Nursing Protocol:
° ED Physician notified (Yellow or e CRM and pulse ox
Glstiis SEEing Blue attending) to assess at bedside e Vital signs, BP, =D status
° questions (see below) = . diat ? " itati : S(zj(fzoél?iils?‘s e
Notify flow RN ace immediately in resuscitation .« NPO
bay e HOB elevated at 30 degrees
Initiate Nursing Protocol e Insert PIV x2 (confirm with MD)

Screening Questions
Acute Stroke Criteria / Signs of TIA

Pediatric

1. Is there a focal neurological deficit? ED MD
a. Unilateral weakness assessment:
b. Unilateral sensory changes Meets all 3

c. Vision loss criteria for acute
d. Speech difficulty (aphasia or dysarthria) stroke?

e. Difficulty walking

Did the problem begin or worsen suddenly?

Symptoms present for < 6 hrs?

Stroke

w N

Yes No

Charge RN calls Stroke Code overhead
and sends Page #1

Consult Neurology & PICU consults
Consider obtaining labs and/or imaging

MD initiates EPIC order set

Obtain labs: CBC, BMP, iCa, Mag, Phos,
Coags w/ fibrinogen, T&S, VBG
Consider: EKG, tox screen, troponins
Urine HCG (females >12 years)

Unstable?

Admit to Inpatient or PICU Consider discharge

Stroke Code MRI brain without

Assess ABCs

Further imaging studies per Stroke

Charge RN to send Page #2

contrast

Team / Neurology

CT Head w/o Contrast

Stroke code MRI brain protocol without
contrast when stable

Charge RN to send Page #2
Further imaging including CTA per Neurology/
Stroke Team

Assess for PICU admission or
discharge plan

Stroke Code MRI
protocol:
Includes DWI,ADC, T2*
and T2 FLAIR

** Stroke Page ** List

urology attending and fellow
Stroke Neurology (Bui)
Radiology attending
Radiology/trauma pager
Anesthesia
PICU attending and fellow
Lab tech
PICU Pharmacist

Page #1:
“Stroke Code in ED bed xx: await
further orders”

Page #2:
“Stroke Code in ED bed xx: yy
imaging ordered”

Revised 07-11-2018 SS
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Suspected stroke on pre-arrival
or ED RN walk-in assessment?

MD Assessment: Meets all 3?

Screening Questions
Acute Stroke Criteria / Signs of TIA

Nursing Protocol:
e CRM and pulse ox

Vital signs, BP, neuro status

O2 for goal sats >94%

POC glucose

NPO

HOB elevated at 30 degrees

Insert PIV x2 (confirm with MD)

1. Is there a focal neurological deficit?
a. Unilateral weakness
b. Unilateral sensory changes
c. Vision loss
d. Speech difficulty (aphasia or dysarthria)
e. Difficulty walking
2. Did the problem begin or worsen suddenly?
3. Symptoms present for < 6 hrs?
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MD Assessment:
Meets all 3? —=p Activate Stroke code

Charge RN calls Stroke Code overhead
and sends Page #1

MD initiates EPIC order set

Obtain labs: CBC, BMP, iCa, Mag, Phos,
Coags w/ fibrinogen, T&S, VBG
Consider: EKG, tox screen, troponins
Urine HCG (females >12 years)

Stable -> MRI Stroke Protocol
Unstable -> CT Head without contrast




Additional Treatments for
Pediatric Stroke:

* Supportive care goals:

* Cerebral perfusion
 Head of Bed Flat if alert, or 30 degrees if not alert or vomiting
* Maintain blood pressure with isotonic IV fluids
* Control high blood pressure

* Oxygenation

* Oxygen prn to keep Sp02 > 95%
* Minimize demands for cerebral blood flow
* Detecting and treating seizures: EEG / anticonvulsants
e Acetaminophen if temp > 37F
* Avoid hyper/hypoglycemia

* Anticoagulation/Aspirin as recommended

* Disease specific treatment
e Sickle cell disease: Blood transfusions




Pediatric Stroke Outcomes

* 49-60% pediatric stroke patients have disability that
affects daily life

* Physical deficits
* Seizures/epilepsy
* Social functioning deficits




Next Steps

e Should we update S-161
Altered Neurologic
Function?

* Include notification
and transport to Rady
Children’s Hospital for
pediatric stroke?

* Include last known well
time and bring
withess?
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QUESTIONS?
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