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Neurocritical Care 

Fundamentals

Â Intracerebral Hemorrhage

Â Subarachnoid Hemorrhage

Â Status Epilepticus

Â Traumatic Brain Injury

Â Neuromuscular Respiratory Failure

Â Pediatric Neurocritical Care



Pediatric Neurocritcal Care

Â The Same Principles

Â The Model of Care Delivery Differs

Â Different patient population

Â Evidence-Based Practice



Diagnoses frequency, n (%) 1

Length of Stay and Mortality CCM 2004

Â Intracranial neoplasm       249 (21)   234 (20) .6

Â Acute ischemic stroke 189 (16)   211 (18) .16

Â Intracerebral hemorrhage 131 (11)   144 (12) .3

Â Spinal cord neoplasm 113 (9)    105 (9) .7

Â Subdural hematoma 79 (7)      77 (6.5) 1.0

Â Subarachnoid hemorrhage 77 (6.4)   85 (7) .7

Â Status epilepticus 65 (5.4)   55 (4.7) .4

Â Unruptured cerebral aneurysm 

49 (4)      42 (3.6) .5

Â Traumatic brain injury        22 (1.8)   39 (3.3) .03



Diagnoses frequency, n (%) 2

Length of Stay and Mortality CCM 2004

Â Pituitary Neoplasm 31 (2.6)   39 (3.3) .3

Â Meningitis or encephalitis   22 (2.5)   12 (1.0) .1

Â Brain abscess 16 (1)      13 (1.1) .7

Â Myasthenia gravis 7   (0.6)   19 (1.6) .02

Â Other 151(13)  105 (8.9) .004



Descriptive analysis of neurological disorders in the 

PICU of a regional reference hospital

Lopez Pison 2000

Â 4507 children seen by the neuropediatric 

department over 9.5 years

Â 591 admitted to PICU at least once, total 711

Â 711/2198, 32% of total PICU admissions

Æ Head injury 212 (30%)

Æ After neurosurgery 127 (18%)

Æ Seizures 110 (15%)

Æ Acute encephalopathy  72 (10%)

Æ Respiratory insufficiency 44 (6.1%)

Æ Other injuries 28 (4%)



DC Childrenôs Experience



Specific Problems:
Lopez Pison 2000

Â Tumor: 74

Â Meningitis: 18

Â Encephalitis: 15

Â Metabolic disorders: 20

Â Spontaneous Cerebral hemorrhage:

18

Â Stroke: 15 

Æ6 cardiac 

Â Parainfectious: 4



PICU population: Graham, 2003
Â One year at CHB PICU (not CICU)

Â Of 1820 PICU admissions, 309 children with a congenital or 

perinatally acquired neurodevelopmental disability 

represented  427 (23%) admissions

Æ Scheduled postsurgical adm: 45%

Æ Acute respiratory compromise: 26% 

Æ Trisomy 21 children: 25 adm  (8%)

Æ Hereditary  disorders: 44 with 66 adm

Æ Early alterations embryonic development:                                 

157 with 212 adm

Æ Unspecified or idiopathic: 104 with 144 adm



Unscheduled PICU Admissions 

(Albany):

Â 15% had CNS abnormalities         

(the most frequent)



Childrenôs Hospital, Boston

2006-2007

Â PICU, 3 NICUs, CICU: 

ÆNew Consults: 557

ÆFollow-up visits: 3539



2 week audit, Pediatric NCC Service

Â 29 New Consults

Æ17 SE, Seizures (2 meningitis) 

Æ4 NEPE (severe chorea)

Æ2 encephalitis (1 brainstem)

Æ1 stroke

Æ1 intracerebral hemorrhage

ÆNo new head injuries (not yet Level 1)

Â 68 Follow-up Visits

Æ51 for epilepsy/NEPE



Neurocritical Care

Adult

Â 50 NCC Units in 29 states

Â 15 consultant services

Pediatric

Â 1 NCC Unit 

Æ (neurologist not primary)

Â 4 NCC Services

Â No formal training program

Æ 2 listed

Â 2 UCNS board-eligible 

practitioners 



Pediatric Neurocritical Care Survey: 

Monitoring Services (N=48)

Â continuous EEG in 46

Â aEEG  in 15 

Â mobile CAT scan in 3 

Â nirs in 8 

Â brain tissue O2 in 3 

Â thermodilution  in 3 

Â microdialysis  in 2 

Â TCD in 28



Consistency of Care:

Evidence Based Medicine

Clinical practice guideline may be a 

better term



Pediatric Evidence Table ICP:

Guideline for Managament TBI 



ICP Monitoring in Children with TBI

Â I. RECOMMENDATIONS

Â A. Standards. There are insufficient data to 

support a treatment standard for this topic.

Â B. Guidelines. There are insufficient data to 

support a treatment guideline for this topic.

Â C. Options. Intracranial pressure monitoring (ICP) 

is appropriate in infants and children with severe 

traumatic brain injury (TBI) (Glasgow Coma [GCS] 

score 8).



Practice Parameter Status 

Epilepticus in Children
Â 1. There are insufficient data to support or refute 

whether blood cultures should be done on a 

routine basis in children in whom there is no 

clinical suspicion of infection (Level U).

Â 2. There are insufficient data to support or refute 

whether LP should be done on a routine basis in 

children in whom there is no clinical suspicion of a 

CNS infection (Level U).



Status Epilepticus: Hospital-approved 

evidence-based practice guidelines


