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30% decrease in death rates 2005‐2015
www.childrenshospitals.org/issues‐and‐advocacy/population‐
health/injury‐prevention/fact‐sheets/injury‐prevention‐facts‐and‐
trendsrting point number 3.2
https://www.safekids.org/why‐it‐matters
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Prevention

“Memories Are Made of These”
“What's that? Big people have all the fun? Not true.”
‐ http://www.yamaha‐motor.com/products
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Age <1 to 13 2016

Utah

U.S.

https://www.cdc.gov/injury/wisqars/fatal.html
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Age 13 – 18 2016

46.7%
29.1%
U.S.

Utah
https://www.cdc.gov/injury/wisqars/fatal.html
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Trauma System

Under‐triage: transfer of < 85% of patients with an Injury
Severity Score (ISS) of > 16
Over‐triage: transfer of > 75% of patients with ISS of < 15
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Pediatrics in a Trauma System
The strongest predictor of patient transfer was the Hospital’s
transfer practice NOT patient injury, severity of injury, or distance
from PTC

Wide variation in pediatric transfer policy was found across the
state

Undertriage (12 hospitals, 3,594 patients) – significantly increased
risk of death (OR 2.44)

Overtriage (26 hospitals, 2,964 patients) – significantly increased
number of preventable transfers
>60% transferred patients were discharged within 24 hours

Preventable Transfers

27% ‐ Preventable transfers (2003 – 2013)
Median distance 31 miles (0.1 – 491 miles)
21.5% fixed wing or helicopter
29% discharge from the ED
87% admitted < 24 hours
J Pediatr Surg 2016, vol. 51:645‐648
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“Right Size” Pediatric Trauma Care

“Right patient to the
right place at the
right time.”
Right care guidelines
Right system guidelines
Right outcome measurement

Requirements to “Right Size”

Provide expedited access to trauma care close to home
Extend pediatric subspecialty care as needed to injured children
Ensure highest standard of care with optimized outcomes
Limit unnecessary transfers and the overutilization of resources
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UPTN Structure
Trauma System
Advisory Committee

Executive Committee

Operational Council

Regional Councils
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The Utah Pediatric Trauma Network will develop, refine,
and recommend methodology, standards and
guidelines to reduce morbidity, mortality and the cost of
injury and illness to injured pediatric patients in Utah.

SFY 2019

October 1
UPTN Coordinator

November 31

January 30, 2019

Establish
benchmarks for
prevention of
unnecessary
transfers (TBI)

Establish
benchmarks for
and triage
guidelines for TBI

April, 2019
UPTN Conference
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Lessons Learned – Mild Traumatic Brain Injury
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TBI SEVERITY

GLASGOW
COMA SCALE
(GCS)

LOSS OF
CONSCIOUSN
ESS (LOC)

ALTERATION
OF
CONSCIOUSN
ESS (AOC) §

POST
TRAUMATIC
AMNESIA
(PTA)

RADIOLOGY

WHEN TO
RETURN TO
PLAY

If a patient meets criteria in more than one category of severity, the higher severity level is assigned.

Very Mild*

15 (at time of
presentation)

None or < 1
min

Mild*

13‐15

Complicated
Mild

13‐15

None or < 30
min
None or < 30
min

Moderate

9‐12

31 min – 24
hours

None (at time
of
presentation)
None or < 24
hours
None or < 24
hours

None or < 1
hour

Normal

** 1 week

None or < 24
hours
None or < 24
hours

Normal

** 2 weeks

Abnormal

**SAH = 2‐3mo
**SDH = 3 mo
**FX = 2‐3 mo
**EDH = 2‐3
mo
**CONT = 2‐3
mo
**DAI = 3 mo
**Minimum 6
months

> 24 hours.
1‐7 days
Normal or
Severity
Abnormal
based on
other criteria
Severe
3‐8
> 24 hours
> 24 hours.
> 7 days
Normal or
**Minimum 12
Severity
Abnormal
months
based on
other criteria
* determination may be based on other factors such as previous concussions
** once symptom free, has resumed regular academics, and gradual return to play protocol is followed
9.2018
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UPTN Pediatric TBI Triage Assessment Guideline

Patient <18 years of age evaluated in ED at local
Hospital with isolated head trauma

‐ Very Mild
‐ Mild

Discharge from ED or admit for observation
Consider Virtual Primary Children’s Hospital Consult
‐ Call PCH Trauma Telehealth 801‐641‐0265
‐ OR use Trigger App

TBI with persistent GCS < 12 OR
CT findings
‐ Epidural Hematoma
‐ Subdural Hematoma
‐ Any lesion with mass effect or shift
‐ Herniation pattern
‐ Complex/Comminuted or depressed skull
fracture
‐ Focal neurological deficit with CT findings
‐ Parenchymal tear
OR
‐ Young child with interhemispheric blood,
subdural blood of different densities, or
evidence of hypoxic injury (i.e. radiographic
suspicion for child abuse)
OR
‐ Skull base fracture with CSF leak from nose
or ear

Pediatric Trauma Center
Direct Transfer

Complicated Mild Traumatic Brain Injury Evaluation Guideline
Complicated Mild TBI
‐ Radiology = Any abnormal findings on CT of Head
AND
‐GCS 13‐15 at initial evaluation
‐LOC 1‐30 minutes
‐No Alteration of Consciousness OR< 24 hours
‐Post Traumatic Amnesia < 24 hour

TAP
Return to Play Guidelines
Complicated Mild TBI (no blood or fracture on
CT of Head), these should made after formal
consult with Pediatric Rehabilitation:
•

In EVERY situation the patient must be symptom
free and tolerating a regular academic workload
prior to considering return to sports in addition to
the recommendations for specific injury patterns
listed:

•
•

Small SAH – confined to cortical surface
Larger SAH – spread over large cortical area or into sulci or
cistern
SDH – small smear or blood along tentorium
Simple linear ND skull fracture
Complex or Comminuted ND skull fracture
Linear ND fx with associated EDH < 0.5 cm
Linear ND fx with larger, non‐operative EDH
Parenchymal contusions
Shear Injury

•
•
•
•
•
•
•

Admit to Local
Hospital

Consider Primary Children’s Hospital for
Pediatric Trauma Telehealth Consult
801‐641‐0265 OR use Trigger App

Recommend Scheduled
Pediatric Rehabilitation
Follow Up Clinic Appointment

TAP
PEDIATRIC resources for Concussion
Follow‐up Care
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Lessons Learned – Epidural Hematoma

Lessons Learned – Critical Care Admissions
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Pediatric TBI Clinical Guidelines
Patient <18 years of age with isolated head
trauma

TBI with GCS 14‐15 AND
‐ LOC with negative Head CT scan with ongoing
symptoms (i.e. headache, vomiting)
‐ Concern for suspected Child Abuse (by history,
injury pattern, clinical findings)
‐ Persistent focal neurological deficit with negative
Head CT scan
OR
TBI with GCS 14‐15 AND CT findings
‐ Depressed, complex skull fractures without
underlying intracranial hemorrhage or contusion
OR
‐ Cerebral contusion < 1 cm
‐ OR
‐ Skull base fracture with CSF leak from nose or ear
OR
TBI with GCS 14‐15 with negative Head CT scan
OR
Intracranial hemorrhage NOT meeting criteria for
Transfer

TBI with persistent GCS < 13 AND/OR
CT findings
‐ Epidural Hematoma (>10mm thick)
‐ Subdural Hematoma (>5mm thick or
panhemispheric)
‐ Any lesion with mass effect or shift
‐ Herniation pattern
‐ Complex/Comminuted or depressed skull
fracture
‐ Focal neurological deficit with CT findings
‐ Parenchymal tear
OR
‐ Young child with interhemispheric blood,
subdural blood of different densities, or
evidence of hypoxic injury (i.e. radiographic
suspicion for child abuse)

*Transfer to pediatric trauma center

Lessons Learned – Skull Fracture
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Lessons Learned – Emergency Medical Services
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Lessons Learned – Low Grade Blunt Solid Organ Injury

Blunt abdominal trauma: Pediatric Trauma Service
Blunt abdominal trauma
(concerning mechanism* or
physical findings)

Hemodynamically
STABLE?

CT abd/pelvis w IV contrast
Consider delayed images w/I 20‐30
min if high grade renal injury

yes

no

Fluid challenge NS/LR
20cc/kg
no

Positive:
solid
organ
injury

yes

Positive free air/concern
for hollow visceral organ
injury

negative

Improved
Hemodynamics
after fluid/blood

Hemodynamically
UNSTABLE after
fluid

OR vs obs

PRBC’s 20cc/kg
yes

Sustained
response?
no

no

Consider OR
angiography/
embolization

Hemodynamically
STABLE?

Admit floor or PICU
depending on patient
condition

Consider admit RTU obs vs. d/c
Activity ad lib
Regular diet
CBC w diff, lipase in AM
Serial abdominal exam

yes
Admit PICU
Serial hct Q6h until stable*x2
NPO until hct stable*x2
Bedrest until hct stable *x2 then BRP
Transfuse for hct <7.5, (notify
attending team)
CT abd/pelvis, if not done initially,
when stable

no

Sustained
response?

yes

Admit floor
Serial hct Q6h until stable*x2
VS Q4h, IS Q2h w/a
Bedrest until hct stable *x2 then ad lib
Bowel program when taking PO

Transfer to floor when: Q6h
serial hct stable*x2 with or
without transfusion

*Concerning mechanism:
‐fall >10 feet
‐High speed motor vehicle collision
‐Ejected from automobile
‐Auto vs. pedestrian)

Consider for discharge when:
Hct stable*x2
Tolerating adequate diet
Pain well controlled with or
without narcotics
Ambulatory
bowel regimen

*Stable Hematocrit: defined as a
decrease less than 0.5 g/dL
Criteria for transfusion: a) evidence
of ongoing hemorrhage by
physiologic findings or b) hgb<7.5. If
child transfused,resume monitoring
Q6h hct until stable x 2

2/2018
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Solid Organ Injury

Return to
school

Activity
Restrictions

Follow up

Hemodynamically stable
on admission

Hemodynamically
unstable on admission

No restrictions

2 weeks post discharge

No full contact physical
activities or sports for 4
weeks

No full contact physical
activities or sports for 8
weeks

Telephone contact in 4
weeks

Telephone contact in 4
weeks
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Lessons Learned – Cervical Spine Imaging

Cervical Spine Clearance: pediatric Algorithm > 3 years of age

GCS 14‐15

GCS 9‐13

History
Child or parent reports persistent neck pain, abnormal
head posture, or difficulty with neck movement
• History of focal sensory abnormalities or motor
deficit
• Diving, axial load, clothes‐lining, high‐risk MVC*
Physical Exam
• Torticollis/abnormal head position
• Posterior midline neck tenderness
• Limited cervical range of motion
• Not able to maintain focus due to other significant
injuries
• Visible known substantial injury to chest,
abdomen or pelvis**
Answer “Yes” to
any of the above

Answer “No” to all
of the above

Plain radiograph
(lateral view minimum)

Clear c‐spine
Normal

Obtain Flexion/Extension radiographs+
Or
Maintain collar and re‐evaluate in 2 weeks
Or
Spine Consult

GCS <8

Potential to improve mental status to
a GCS of 14 or 15?

CT cervical spine

No

Yes

Abnormal

Normal

Plain radiograph
(lateral view minimum)

Anticipate that the patient will improve
to GCS 14/15 within 72 hours

Abnormal
Normal
Yes
Repeat clinical
examination within
12 hours

Abnormal

No

Repeat clinical examination

Normal++

Abnormal

Normal

MRI

Normal

Abnormal

Abnormal

Spine consult

Clear c‐spine

Clear c‐spine

Spine consult

*High‐risk MVC is defined as a head‐on collision, rollover, ejected from the vehicle, death in the same crash, or speed >55mph.
**Substantial injury is defined as an observable injury that is life‐threatening, warrants surgical intervention, or warrants inpatient observation.
+Adequate Flexion/Extension is defined as >30 degrees of flexion and >30 degrees of extension
++ Patient has achieved GCS 14‐15 and no longer presents with abnormal head posture, persistent neck pain, or difficulty in neck movement

5/2018
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Cervical Spine Clearance: pediatric algorithm < 3 years of age

GCS 14‐15

GCS <8

GCS 9‐13

Concern for child
abuse?
History
Child or parent reports persistent neck pain, abnormal
head posture, or difficulty with neck movement
• History of focal sensory abnormalities or motor
deficit
• Diving, axial load, clothes‐lining, high‐risk MVC*
Physical Exam
• Torticollis/abnormal head position
• Posterior midline neck tenderness
• Limited cervical range of motion
• Not able to maintain focus due to other significant
injuries
• Visible known substantial injury to chest,
abdomen or pelvis**

Potential to improve mental status to
a GCS of 14 or 15?

Normal
Obtain Flexion/Extension radiographs+
Or
Maintain collar and re‐evaluate in 2 weeks
Or
Spine Consult

Abnormal

Normal
Plain radiograph
(lateral view minimum)
Anticipate that the patient will improve
to GCS 14/15 within 72 hours
Normal

Abnormal

Plain radiograph
(lateral view minimum)

Clear c‐spine

CT cervical spine

Yes

Answer “Yes” to
any of the above

Answer “No” to all
of the above

yes

no

No

Repeat clinical
examination within
12 hours

Abnormal

Normal++

No

Yes

Repeat clinical examination

Abnormal

Normal

MRI cervical
spiine

Normal

Abnormal

Abnormal

Spine consult

Clear c‐spine

Clear c‐spine

Spine consult

*High‐risk MVC is defined as a head‐on collision, rollover, ejected from the vehicle, death in the same crash, or speed >55mph.
**Substantial injury is defined as an observable injury that is life‐threatening, warrants surgical intervention, or warrants inpatient observation.
+Adequate Flexion/Extension is defined as >30 degrees of flexion and >30 degrees of extension
++ Patient has achieved GCS 14‐15 and no longer presents with abnormal head posture, persistent neck pain, or difficulty in neck movement
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Pediatric Trauma 2018
•
•
•
•

Mortality from injury in children is decreasing
Mature the regionalization of pediatric care, including trauma
Establish pediatric networks across regions and the state
Integrate pediatric trauma into the framework of the existing
trauma system
• Continually develop, study and propagate best practices
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Be the change you want to see in the world….
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