‘Mommy, my head hurts™:
Pediatric Neurologic
Emergencies




6 yr old boy with altered LOC

e © yrold boy with no past medical history
o 12 days ago fever x 4days up to 103 with V/D
e Fevers persisted but became low grade,

e Saw PMD yesterday ( +strep test ) >> Augmentin >> sent to OSH for
dehydration. Given IVF's and sent home

e That evening became lethargic, difficult to arouse, incontinent of urine >> to
PMD >>sentto OSH ED

Neuro: PERRL, GCS=9-10, opening eyes to painiul stim, localizing pain,
coniused. Giving one vvorrl ANSWErS.




Differential Diagnoses

* Meningitis ?
* Toxicology (ingestion) 7

e Trauma ?

—emorrnage (pleeding or ruptured AV
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..On Transport

* Upon arrival: opening eyes to
voice and gentle touch (still
lethargic)

* Purposeful movements but non-
verbal. Occasional moaning

* Withdrew to painful stimuli
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VS’s: HR= 83. RR =28 B/P=
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Cushing’s Triad

Hypertension
widening pulse pressure




MBI with contrast
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study Time:3:21:35 PM
MR




Encephalitis

- Encephalitis: Inflammation of the brain
parenchyma

- Encephalitis: the presence of an inflammatory
process of the brain in association with clinical
evidence of neurological dysfunction.
Encephalitis is due to either direct invasion of the




Presentation

* [nitial Signs and Symptoms similar to bacterial
meningitis?

 How to distinguish: The presence or absence of
normal brain function




Presentation / Symptoms

* Highly variable presentation

* Fever, headache, irritability, malaise, nausea, possible
nuchal rigidity or neck pain.

 Decreased LOC, confusion, ataxia, seizures, aphasia,
visual disturbances, focal motor / sensory deficits.

Personality changes. Increased ICP (ACUTE

CEREBRAL EDEMA

Mildred A Iro Dominic F Kelly, Management and outcome of

encephalitis in children, PAEDIATRICS AND CHILD HEALTH 25:11 2015



Encephalitis

e Cause of Encephalitis

. s Slalisiies:
e |nfectious

* VIrus IS the most

* Post Infectious common cause of

Pediatric Critical Care: Fuhrman and Zimmerman,
Elsevier 2017




Most common causes
Viral Agents

e Most common cause:

 Herpes Simplex Virus

* Enterovirus

s Arpbovirus



Post Infectious (Auto iImmune encephalitis)

ADEM: Acute disseminated Encephalomyelitis
Immune mediated
e Post infectious process

e /0-77% report pre viral event 1-3 weeks ago.

e Recent vaccine

Nt without fever: Post Infectious

ts ( 90-100% Abnormal EEG)

» Diagnosis pased on clinical or radiologic findings (IVIR1)

Antibody-Mediated Autoimmune Encephalitis in Childhood J. Nicholas Brenton
MD , Howard P. Goodkin MD, PhD Pediatric Neurology 60 (2016) 13e23




Acute Management

Protect the airway
Control seizures
|ICP precautions

IV hydration / fluid
resuscitation

Tox]oolgg\/ screen

imaging (before LP) !

Antipolotic and Antiviral
[ﬂrjfcl.p/

Monitor for signs of
Increased ICP

* History should include:

e vaccination status

B
o
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MOoSsquito or tick i

travel nistory.



MRI with contrast oyr old
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Outcomes: Infectious Encephalitis

e HSV: mortality up to
70%-30% ( with early
treatment

e Mortality: up to 29%

e Vary in relation to
pathogen and initial CNS

Feds e Enterovirus: less severe
injury

sequelae than HSV

¢ Initial presentation with
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Outcomes for Autoimmune Encephalitis

* Gradual improvement over several weeks ( to 1
vear)

e complete recovery: 57-94% (improved with use of
high dose steroids)

e

Mildred A Iro Dominic F Kelly, Management and outcome of

encephalitis in children, PAEDIATRICS AND CHILD HEALTH 25:11 2015




o yr old girl with headaches

6 year old girl presents to ED with intermittent headaches for 2 months
( mostly on R side)

Seen by PMD, work up for “The Flu”. Eye exam = “normal”

parents recently reported “incoordination” ( recently walked into a wall few
times)

More recently he has had nausea and vomiting in AM and symptoms lessen

during the day.

Ing weak

‘Passed out” today while fisning
laken to local ED, CIl opbtained

VSS: Afebr . /2 133/ 7




THE TENTORIUM

Above the
tentorium is
“supratentorial”

Below the

tentorium iIs
“infratentorial”

or I'he

“posterior fossa”

CEREBRAL HEMISPHERES.

LATERAL VENTRICLE.

THIRD
*'VENTRICLE.

/‘[ .TENTORIUM.
/.. FOURTH
/ VENTRICLE.
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Pediatric Brain Tumors

e Most common solid tumor In children

e Second most common childhood Cancer
e 3500-3700 new diagnosis / year in the U.S.

e >2000 are malignant
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Symptoms of CNS Tumors

related to hydrocephalus

¢ Common
® Headache: never alone !

® Nausea and Vomiting

® Emergent:




Brain Stem Tumors

* "The most dreaded cancer In pediatric oncology”

 Worse prognosis of all Pediatric Brain tumors:
most will die within the first year of diagnosis

e Pontine Gliomas

e ataxia, cranial nerve palsies, extremity weakness,

The Childhood Brain Tumor Foundation
Brain Stem Gliomas in Childhood
Paul Graham Flsher, M.D., M.H.S. and Michelle Monje, M.D., Ph.D




Interventions

e HOB elevated

o Steroids: Dexamethasone preferred
dose: 0.5mg-1mg/kg/day divided doses

e Secure airway

Emergencies in Pediatric Hematology, Oncology
and Stem Cell Transplantation:

Clinical Pediatric Emergency Medicine: vol 12
issue 3, Sept 201 I, Liem




Case Presentation 3

e 11yr old boy wrestling with brother, hit head
* Possible seizure, became “sleepy”, unable to arouse

e 911 called

ground

can obtainea: reportea s chNold hemorrnage

Iransport leam Ca - dIS] 1N 10mMiIn.




On Transport

e Recelved child intubated on vent
* Pupils fixed and dilated

* Not withdrawing to painful stim.

,-




Arteriovenous Maltormation

* “|_esions of the cerebral vasculature develop”
such that blood flows directly from the arterial

through a c
(AV) shunt It




AVMS

e VVenous system: abnormally high pressure

» Congenital lesions

>: 140 /100,000 person




Pediatric AVM stats

 Brain AVMs: most common cause of spontaneous
Intracranial hemorrhage) <18yr

e account for 50% of pediatric hemorrhagic strokes

« AVM rupture: highest morbidity / mortality

ren > Ad




Presentation and Symptoms

* Presentation between ages 10-40yr

o Acute Onset of severe headache (34%)
e Seizures (46%) larger lesions
 Hemorrhage (53%)

~» Children more likely to present with hemorrhage

Progressive Neurologic Deficit (21%)

ation determine clinical presentation

ocation: In children can occur anywnere more prevalent in posterior

I0ssa



Initial Treatment and
Stabilization

e Protect Airway (ICP precautions)

* Head of bed elevated

o Give Mannitol ( suspected or impending herniation)
e Maintain normotensive

» Obtain imaging if possible

Iransport to lertiary Care racllity

Gola standara for diagnosis ANGIOG



Qutcomes

e Qutcomes vary depending on:
e Size of lesion
e | ocation of lesion

 109% mortality associated with bleed

Children: more aggres

Overall attempts shoula € De made o eraaicate t sion. (may Include
compination or treatments

‘Neural plasticity” In children allows for raster post-surgical recovery.




In Summary

* Encephalitis / Encephalopathy




Thank you for your attention!
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| can be contacted at

ISSO@



mailto:clarusso@luriechildrens.org

