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Results: PECARN

• The PECARN CDR utilizes separate
algorithms for patients aged two years and
older and patients less than two years old.

• The PECARN CDR excludes patients with a
trivial mechanism of injury, including ground-
level falls or running or walking into stationary
object.

Abstract

• Traumatic brain injury (TBI) in pediatric patients is
a major public health problem.

• Head computed tomography (CT) imaging is the
gold standard for identifying emergent TBIs in
pediatric populations. However, exposure to
ionizing radiation from CT scans increases a
patient’s lifetime risk of developing a fatal
neoplasm.

• While clinical decision rules (CDRs) have been
designed and validated to reduce the number of
unnecessary CTs, their implementation has been
less well studied.

• We performed a retrospective analysis of patients
evaluated at Maricopa Medical Center (MMC)
Pediatric Emergency Department (PED) for TBI
to determine if the implementation of CDRs could
reduce the number of unnecessary CT scans.
Two CDRs we studied are the Pediatric
Emergency Care Applied Research Network
(PECARN)1 algorithm and the Children's Head
Injury Algorithm for the Prediction of Important
Clinical Events (CHALICE).2

• Our data demonstrates that both the CHALICE
and PECARN CDRs have the potential to reduce
CT scans without missing clinically significant
brain injury versus current practices in the MMC
PED.

Results: CHALICE

Discussion and Conclusions
• Currently there is no consensus on indications

for CT scan in a child with head injury. CDRs
have been developed to address this need, but
the effect of their implementation has been less
studied.

• Both the CHALICE and PECARN CDRs have the
potential to reduce scan rates in our home
institution. The CHALICE CDR would have
resulted in a greater reduction in CT scans.
PECARN also would have reduced the number
of scans in children 2 years and older, but not in
children less than 2 years old. The TBI that did
not meet CDR criteria was also missed by
clinical suspicion and a CT scan done on a later
encounter was suspicious for a non-accidental
injury.

• Limitations to this study include its retrospective
design, dependence on level of documentation,
and lack of follow-up with patients.

• Further study could include a prospective
implementation of one of the studied CDRs to
identify whether implementation would result in a
decrease of unnecessary scans as suggested by
our data.

Methods

• A cohort of pediatric patients aged 0 to 17 was
identified using ICD-9 codes for closed head
injuries seen in 2011 and 2012 at the MMC
PED. 331 patients were included.

• Exclusion criteria included unclear history of
trauma, history of multiple head injuries,
developmental delay, history of prior
intracranial pathology or trauma, suspected
non-accidental injury, or co-morbid medical
conditions that precluded the application of
CDRs.

• The PECARN and CHALICE CDRs were
applied to these charts to determine if the
patients met criteria for CT scan.

• The data was analyzed to determine what
reduction in CT scans would have been
achieved with strict application of the CDRs.
Patients with TBIs as evidenced on CT who
did not meet CDR criteria were noted.

Introduction

• Head injury is the most common type of injury in
children and occurs at an annual rate of 60 to 100
per 100,000 persons.3

• There are 650,000 to 1 million PED visits per year
for head injuries with 95,000 hospital admissions
at a cost of over $1 billion per year.4

• Evidence suggests that patients with negative
findings on CT can be safely discharged home
following a head injury. For this reason, the use of
CT in head injuries has been on the rise.5

• It has been estimated that there is one fatal
cancer for every 1000 to 1400 CT brain scans
performed in young children.6

• CDRs have the potential to reduce CT scan rates
without missing clinically significant brain injuries.

• CDRs should be implemented for pediatric head
injuries because it is a common PED presentation,
there is potential for avoidable poor outcome,
there is currently a large variability in practice, CT
rates have been dramatically increasing, and
ionizing radiation from CT causes fatal
neoplasms.

Fig. 2: 74 patients met inclusion criteria for
PECARN age <2 years. Of these, 25 (33.7%)
received CT scans under current practice and
the same number met criteria resulting in no
net change in number of scans. One TBI was
missed.

Fig. 3: 238 patients met the inclusion criteria
for CHALICE. 96 (40.3%) received CT scans
under current practice. According to the
algorithm, only 52 (21.8%) met criteria, which
is an absolute rate reduction of 18.5%. One TBI
was missed.

References• Pediatric patients aged 17 are excluded from
the CHALICE algorithm.

Fig. 1: 129 patients met the inclusion criteria
for PECARN age 2 years and older. 73 (56.6%)
had CT scans under current practice. 61 (47.2%)
met criteria resulting in an absolute rate
reduction of 9.4%. No TBIs were missed.
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Fig. 1 CT scan rate in patients ≥ 2 
years old
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Fig. 2: CT scan rate in patients < 2 years 
old
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Fig. 3: CT scan rate in all 
patients
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