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Goals

4 Briefly discuss historical and pathophysiological
basis for ICP/CPP monitoring in children

4 Discuss evidence for ICP/CPP monitoring in
children after TBI and contrast this evidence with
adult data

& Discuss other disorders where ICP/CPP
monitoring has been (should be?) used

& Discuss future directions
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History of Pediatric Critical Care

4 It can be argued that all of Pediatric Critical Care

began with neurological conditions

#Pol il omyelitis epidemics 1In
predicate for developing Pediatric units to care for children
with critical illnesses

# Surgical developments allowed survival from cardiac
anomalies which were previously lethal

#ReyeOs syndr ome, presumabl y
Infections with aspirin, was among the first pediatric
disorders utilizing ICP monitoring

# Characterized by vomiting, progressive loss of

consciousness, obtundation, coma, seizures and increased
ICP

# Recovery to normal function common if herniation was
prevented
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Pathophysiology

4 Developmental differences in response to injuries

can be explained by a number of factors
# Alterations of cerebrodynamics

# Changes in blood flow regulation

# Developmental changes in brain content

# Neurogenesis virtually complete at birth but gliogenesis
continues until at least 16 y of age

# Apoptotic cell death machinery more active in younger
animals

4 Brain water content at birth ~ 80%
# Pre-existing medical conditions different during
development
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Munro-Kellie Doctrine
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Infant skull has more compliance




Cerebral Blood Flow Regulation




CBF may be cardiac output-dependent in
newborns
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Blood pressure is age-dependent
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ICP and CPP Monitoring in TBI
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ICP Monitoring in Children with TBI

4 Indications for monitoring ICP Iin children after
TBIl are largely reliant on the Guidelines for adults
TBI victims

4 Adult guidelines recommend ICP monitoring for
victims with an abnormal admission CT scan and
GCS < 8, or if CT scan is normal but other factors
(hypotension, age > 40 or abnormal posturing) 1
Level Il evidence

4 Guidelines for Children can only suggest that ICP
monitoring is safe and recommends following
adult guidelines with level Il evidence
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ICP Monitoring Evidence

4 At time of writing Guidelines (2003), 9 studies
Including 518 children demonstrated an
association between intracranial hypertension
(variously defined) and poor outcome/death

4 Chambers et al, 2001
# Data from 291 patients (207 adults, 84 children)

# Determined receiver operating curves for ICP and CPP in
adults and children after TBI

# Sampling of CPP/ICP - ICPmax and CPPmin over hourly
Intervals
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ICP/CPP Monitoring after TBI

TABLE 1 TABLE 2
Areas under ROC curves for CT scan classifications Areas under ROC curves for CT scan classifications
and cutoffs in 207 adults and cutoffs in 84 children
CPP ICP CPP ICP
Cutoff Cutoff Cutoff Cutoff
Category Area (mm Hg) Area (mm Hg) Category Area ({mm Hg) Area (mm Hg)
all patients 0.67 33 0.64 35 all patients 0.75 45 0.69 35
TdiIuse mjury diftuse mjury
Type I 0.82 49 0.68 2 Typel 0.95 45 0.65 21
Type I 0.69 62 0.67 25 Type I 0.77 48 0.67 24
Type III 0.77 53 0.59 31 Type III 0.65 41 0.54 33
evacuated mass lesion 0.68 56 0.67 36 evacuated mass lesion 0.65 42 0.85 40
nonevacuated mass lesion 0.52 49 0.61 34 nonevacuated mass lesion 0.86 44 0.64 59
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Are ICP/CPP Thresholds Age-Specific?

4 Chambers (2005) determined the specificity of
CPP and ICP in children of different ages

ASensitivity of 50%
Aot different for ICP

Arhresholds of 53, 63
and 65 for CPP in the 3
groups
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