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Background

* Head trauma in children is a common reason for presentation to
the pediatric emergency department (PED). Clinically important
traumatic brain injury (ciTBI) is rare.

« A study in 2009 by Pediatric Emergency Care Applied Research
Network (PECARN) evaluated the risk for ciTBI in children less
than 18 years old and with a GCS of 14 or greater who had head
trauma. This study created a highly sensitive clinical decision
rule that stratifies patients with non-trivial head injury into low,
intermediate, and high-risk groups for ciTBI, to help determine
their need for computed tomography (CT) or observation.

e CT utilization rates remain low at institutions that follow the
PECARN rule closely, without missing many ciTBI.

* CT increases risk of lifetime malignancy in children.

« Other quality improvement (QIl) studies have shown that specific
interventions can help decrease head CT utilization in head
trauma, both overall and in the intermediate risk groups.

* We aim to reduce the rate of CT utilization in pediatric patients
presenting to the Stony Brook Children’s Hospital PED with head
trauma, with a specific focus on those who are stratified as
intermediate risk for ciTBI using PECARN guidelines, through a
multifaceted quality improvement initiative.

Objectives

« Evaluate the rate of head CT utilization in patients presenting to
the PED with head trauma

* Investigate factors that contribute to ordering head CT

* Reduce head CT rates for children younger than 18 years of
age who present to the PED with blunt head trauma and are
stratified as intermediate risk for ciTBl using PECARN
guidelines by 20% in 12 months

« Multi-faceted quality improvement initiative to decrease the
number of head CTs on patients in the PED with head trauma.

* Inclusion criteria: <18 years of age who presented to the PED
who meet PECARN head injury criteria from November 2023-
Decemebr 2024 for pre-intervention, January 2025-March 2025
post first intervention .

» Medical records were reviewed. Data points including initial
patient GCS (if recorded), if head CT was performed, if CT was
indicated per PECARN rule, disposition, and length of stay were
recorded. Patients were stratified into high, low and intermediate
risk groups using PECARN guidelines through chart review

* A multidisciplinary team was created. We delineated two potential
PDSA Cycles, where the information gathered based on the
above data, would be implemented into actionable changes to
overall reduce the number of CTs ordered on patients presenting
to the PED with head trauma with a specific focus on those who
are stratified as intermediate risk (using PECARN guideline).

« Statistical process control methodology was used to assess CT
rates over time.
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* Primary outcome: Head CT rate in intermediate risk head trauma patients using PECARN guidelines

« Balancing measures: Length of stay (LOS) and return visits

« 1t PDSA cycle: physician education and incorporation of a template or “dot phrase” for ease of documentation in our electronic
medical records. This phrase is easy to use and includes part of the decision tool, patients risk stratification, and why scan was

done

« We will report the preliminary findings of our quality improvement project including the pre-intervention data and results of the

Initial intervention.
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Numerator = # of intermediate risk patients with CT completed

Denominator= # intermediate risk patients
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Pre-Intervention
(11/23-12/24)

39.3% (121/307)
63.3% (57/90)

161 min
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Head CT Rate in Patients with Head Trauma

Post First Intervention

(01/25-03/25)

24.5% (12/49)

40.0% (6/15)

137 min
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Numerator =# of patients with head CT completed

Denominator = all patients with head trauma
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Following PDSA 1, both overall CT utilization rate for patients
with head trauma and CT utilization rate in intermediate risk
patients decreased. Length of stay also decreased after PDSA 1
(See table 1)

For low and intermediate risk patients for which CT was not
recommended, but obtained, reasons were characterized into
four groups: parental request, PED physician preference,
consultative service request, or unclear. Baseline data showed
only 18% of children in this category had a clear reason for
scanning. Post intervention, 70% of patients had a clear reason
documented.

Baseline data showed most children (72%) who were in the
intermediate category and who received a CT scan had only one
isolated factor that triggered the CT scan

No patient who had a return visit during the study period had
significant finding on CT or intervention.

Conclusion

CT utilization rate in our PED was higher than reported by other
children’s hospitals. Many of these could have been avoided,
including 18% who received a CT scan despite being low risk for
ciTBIl with no CT recommended per PECARN.

Many children considered intermediate risk (those for which
observation vs. CT head is recommended) received a CT scan,
representing ~50% of the total head CT utilization in our PED.

After our 1st intervention, which included physician education and a
template for the EMR, both overall head CT utilization rate and
head CT utilization rate in those stratified as intermediate risk
decreased with no increase in LOS or return visits

We plan to do more PDSA cycles in the future to further decrease
our CT rate. This includes creation of a parental PECARN
education document and individual provider feedback

By decreasing the overall head CT rate, we aim to reduce risk of
lifetime malignancy, reduce ED visit cost, reduce resource
utilization, and time spent waiting for radiology reports.
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