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Objectives

Introduction to Pediatric Trauma

Trauma Injury Classification

Initial Management

 ABCDEs

Non-accidental Injury

Injury Prevention

Questions/Discussion



Background

• 10,000 fatalities yearly in US

• #1 cause of death in the world 
for < 40yo

Trauma is #1 
cause of 
death in 

children and 
adolescents

• 90% Blunt

• Multisystem (small bodies with 
large surface area)

• Anatomy different than adults!

Pediatric 
Trauma 

Mechanism



Background

 Prehospital Care Similar in 
Adults and Pediatrics

 Trimodal Distribution

 Golden Hour

 Identify and Stabilize Life 
Threatening Injuries

 Rapid transport to definitive 
care!





 Airway/Align (c-spine precautions)

 Patent Airway

 Protect Airway

 Breathing

 Breath sounds present, equal bilaterally

 Circulation

 Blood Pressure

 IV (and/or IO) access

 Disability

 Mental Status: GCS

 Exposure/Environment

 Patient history (found in freezing temperatures outside)

 Current patient condition (don’t be the cause of exposure: air conditioning, 

no blankets)





Trauma Injury Classification

Extent

 Localized Trauma: 1 anatomic region 

 head, neck, chest, back, abdomen, extremities

 Multiple Trauma:  ≥ 2 anatomic regions or body systems 

Type

 Blunt (Fall, MVC, assault)

 Penetrating (GSW, stabbing, explosion shrapnel) 

 Burn (thermal, chemical, inhalation)

Severity

 Stability (VS, clinical exam, high risk mechanism of injury)



High Risk Mechanisms of Injury



Initial 
Management

Identify and Stabilize Life 
Threatening Injuries First

Trauma patients change status 
quickly so 

- MUST monitor closely

- MUST have plan for if/when 
patient who is initially stable 
deteriorates 

- MUST be able to act quickly 
to implement plan 

- Must be familiar with 
NORMAL vital signs in 
children (differs by age)



Initial Management
A child’s body HIDES injuries and derangements

 Phenomenal physiologic compensation

 Compensate, compensate, compensate…then suddenly fall off cliff

 BE HIGHLY CONCERNED if tachycardia in young children, even if normotensive… think of 
tachycardia in child the way you would hypotension in an adult 





Airway/Align

What is MOST COMMON 

cause of pediatric 

cardiopulmonary arrest?

Hypoxia and Inadequate 

Ventilation



Airway/Align

Anatomic Considerations:

-Larger tongue

-Smaller jaw 

-Shorter, narrower, funnel-shaped 

airway 

-Anterior larynx

-Flexible, loose cervical spine 

ligaments

-Large heavy skulls





Airway/Align

 Airway Patency

 Foreign body

 Injury to trachea/larynx

 Facial/mandible fractures

 Crying loudly is actually a GOOD sign (airway patent, able to generate breath, 

mental status appropriate) 

 Don’t rely exclusively on crying 

 Look for other findings, stridor, coughing, gagging, central/acro-cyanosis



Airway/Align

What exactly IS the “Sniffing Position” Anyhow?





Airway/Align
 Manual stabilization during airway manipulation

 Padding or folded blanket/towels (not pillow)

 Fully immobilize on backboard… kids are squirmy by 

nature!!!



Airway/Align

 ASSUME C-Spine injury and 

maintain stabilization

 Children have big floppy head 

on neck with relatively weak 

muscles

 No head tilt-chin lift…

 Jaw thrust often effective



Airway/Align

PEARLS

 Endotracheal Tube Size

 [16 + age (years)] ÷ 4 = Internal Diameter

 Circumference of child’s 5th phalanx 

(pinky finger) = Outside Diameter

 ETT depth = 3x size of endotracheal tube 

used (internal diameter) = cm depth

 Practice:

 4yo

Size = 5mm (ID);  Depth = 15cm

 8yo 

Size = 6mm (ID);  Depth = 18cm



Airway/Align

 Rigid Cervical Collar

 Appropriate size of utmost importance!

 Many cervical collars are commercially available that provide 
sizing from infancy to adulthood:

 Stifneck (Laerdal)

 Aspen Pediatric Collar (Aspen Medical Products)

 Philadelphia (DeRoyal)

 Miami J (Ossur Americas)

 Alternatives if not available

 A well-placed alternative better than poorly fitting c-collar

 Rolled towel can be placed around the neck, crossed in front of 
the neck over the chest and secured with tape

 If transporting child still in car seat… towel rolls to stabilize c-spine



Breathing

Anatomic Considerations:

 Soft, pliable chest wall – pulmonary contusion

 Horizontally aligned ribs, weak intercostal 
muscles

 Rib fractures indicate significant force

 Tension pneumothorax more likely due to 
mobile mediastinum

 Smaller lungs = smaller volumes!

 Barotrauma

 Iatrogenic Pneumothorax if bag too 

aggressively or with too large volume in ambu 

bag!



Breathing

 Tension Pneumothorax

 Needle Decompression

 Which side? 

 RIGHT





Breathing

 Pulmonary Contusions

 Pliable chest wall so rib fractures 
unlikely

 Energy transferred directly into lung 

tissue → pulmonary “bruising”



Breathing

 Hemothorax



Circulation

 Resuscitation

 Bolus: Isotonic solution at 20 mL/kg

*** BLOOD FIRST AT INOVA AND MOST TRAUMA 
CENTERS!

 Use Whole Blood for children of all ages

 Early use of plasma and platelets if giving PRBCs 

 We have Peds MTP (Massive Transfusion Protocol) 
at Inova!



Circulation



Circulation

Hemorrhage Control



Hemorrhage Control: Pelvic Binder



Circulation

Forensic review of 42 needles in 31cases 

 40% unsuccessful
 14% tibial perforation
 14% cortical placement

 11% missed





Circulation



Disability
Sign Glasgow Coma Scale[1] Pediatric Glasgow Coma Scale[2] Score

Eye opening Spontaneous Spontaneous 4

To command To sound 3

To pain To pain 2

None None 1

Verbal response Oriented Age-appropriate vocalization, 

smile, or orientation to sound, 

interacts (coos, babbles), follows 

objects

5

Confused, disoriented Cries, irritable 4

Inappropriate words Cries to pain 3

Incomprehensible 

sounds

Moans to pain 2

None None 1

Motor response Obeys commands Spontaneous movements (obeys 

verbal command)

6

Localizes pain Withdraws to touch (localizes pain) 5

Withdraws Withdraws to pain 4

Abnormal flexion to 

pain

Abnormal flexion to pain 

(decorticate posture)

3

Abnormal extension to 

pain

Abnormal extension to pain 

(decerebrate posture)

2

None None 1

Best total score 15



Calculate Pediatric GCS

 11mo male infant

 Eyes = squeezed closed

 Verbal = Crying loudly, irritable

 Motor = Spontaneously, vigorously moving all 
extremities

 GCS = ???

 1 + 4 + 6 = 11

 Intubate?



Environment/Exposure

 Higher body surface area to volume 
ratio

 Less muscle mass (volume) to 
produce heat

 More area to lose heat through

 Larger head area

 Wrap head!

 Thinner skin

 Less insulation by subcutaneous tissue



Non-Accidental Injuries

Clues from History:

 Story Discrepancies

 Delay in care

 Repetitive injuries

 Inappropriate responses 

 Caregiver emotion doesn’t fit situation

 Medical neglect

 Developmentally improbable mechanism 

 2mo infant falling down stairs… cannot accomplish on their own



Non-Accidental Injuries

Clues from Physical Exam:

 Multicolored bruises

 Bilateral subdural hematomas

 Retinal hemorrhages

 Femur fracture(s)

 Rib fracture(s)

 Unusual scald / contact burns



Non-Accidental Injuries

What to do with information?

Mandatory Reporting

Social Work



Injury 
Prevention: 
Restraints







Injury Prevention: Restraints





Case Study #1

A 7-year-old boy is struck by a moving car while riding his bicycle 

(unhelmeted). He is unresponsive on arrival, breathing rapidly, and is 

pale with mottled extremities.

Vital signs:  HR 144, RR 38, BP 80/57, GCS score 5 (E = 1, V = 2, M = 2)

    What is your initial assessment?

  What are your priorities for initial resuscitation?



Case Study #2

You arrive to a home where a 9 month old female infant is reported to have fallen down 

a flight of stairs. You find her lying at the bottom of the stairs. Her eyes are closed and she 

is not moving. 

Two adults are nearby laughing and joking. They say she is just “playing possum” and 
does this frequently. 

Airway is patent. Respirations appear rapid and shallow. Breath sounds are equal and 

present bilaterally. She is tachycardic but normotensive for her age. She localizes to 

painful stimuli but does not make a sound or open her eyes.

     

              What are your initial thoughts?

                      How do you proceed?



Pediatric FAST

Blood = Positive FAST

No blood = Non-diagnostic 

(NOT Negative!!!)



CIRCULATION

▪ Pediatric Emergency Care 2018- SUNY & Kings County

▪ FAST US useful for HD unstable pts

▪ Meta-analysis of 8 prospective studies (2135pts)
▪ Hemodynamically stable patients (14% IAI)

▪ (+) FAST US - 63% predictive

▪ (-) FAST US – 9% false negative

▪ Recommend CT with iv contrast with (+)
▪ lifetime risk of radiation-induced cancer 0.00023 

(single abdominal CT scan in a 5yo)

▪ Risk of nontherapeutic laparotomy

A

B

C
D

E



CIRCULATION

A

B

C
D

E
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