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Cases

A 15-month-old presents 
with a forehead bruise 

after being hit in the 
head with a toy firetruck. 
He’s vomited twice since. 

He looks GREAT.

An 18-month-old was 
properly restrained in a 
rollover MVC; one adult 

was taken immediately to 
the OR with life-

threatening injuries. The 
only exam finding is a 
small bruise over the 

neck from the carseat
strap.

A 7-year-old has R arm and 
leg weakness after falling 

from a second story window. 
GCS is 15 and the exam is 

otherwise normal. 



Take-aways

Kids are 
not little 

adults.

PECARN is 
more than 
a tasty pie 

filling.

The future 
is now.



To streamline evaluation and 
management of children 
presenting to the ED with head 
and neck trauma, balancing 
detection of critical injuries with 
avoiding unnecessary testing.

Goal



Objectives
After attending this session, learners will 
be able to:

● Compare and contrast head and neck 
trauma in pediatric and adult patients.

● Apply evidence-based algorithms to 
risk stratify kids with head and neck 
trauma.

● Describe clinical criteria informing the 
decision for initial imaging.



Take-aways
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not little 

adults.

PECARN is 
more than 
a tasty pie 

filling.

The future 
is now.



No commercial or 
financial 
interests to 
disclose.



1. They’re the best.
2. They’re designed to 

bounce.
3. Less is more.
4. They can be squirrely!
5. They glow in the dark.

What’s so special about kids?



Radiation

● Risk increases with decreasing age
● Head CT:

○ Relative risk of developing brain cancer: 1.5
○ Lethal malignancy: 1 in 1000 to 1 in 5000

● Neck:
○ Standard CT: 159.1 / 100,000 patients
○ Low dose CT: 86.2 / 100,000 patients
○ Plain radiograph: 11.0 / 100,000 patients



Take-aways

Kids are 
not little 

adults.

PECARN is 
more than 
a tasty pie 

filling.

The future 
is now.



Head Trauma



Head injury

● Common
● Highest morbidity & 

mortality
● Majority of kids 

undergoing imaging have 
no abnormalities



PECARN - head
● Published in 2009
● Algorithms for < 2 years and ≥ 2 

years
● Derivation NPV and sensitivity:

○ < 2: 100% / 100%
○ ≥ 2: 99.95% / 96.8%

● Validation:
○ <2: 100% / 100%
○ ≥ 2: 98.8%  / 100%

● This works. Use it.



Used with permission 

from ALiEM.com



PECARN - head
● What is altered mental status in this age?

○ Agitation, somnolence, repetitive questioning, slow to 
respond

○ SOMETHING IS WRONG
○ Tips:

■ One Voice
■ Calm demeanor
■ Distraction / play
■ Weight-based analgesia
■ Involvement of caregiver ASAP*
■ Tincture of time



PECARN - head

● How do we calculate an infant / toddler 
Glasgow Coma Score (GCS)?
○ Eyes: Open spontaneously, to voice, to pain, closed
○ Verbal: Coos/babbles, irritable cry, cry to pain, moan to 

pain, silent
○ Motor: Moves spontaneously / purposefully, withdraws to 

touch, withdraws to pain, flexion, extension, still

○ Don’t psych yourself out!



PECARN - head

● What does observation look like?
○ As “normal” as possible– eat, drink, play, screen use, 

sleep
○ Involve caregiver
○ Be mindful of time of day



Used with permission 

from ALiEM.com
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Low-dose CT

● Significantly lowers organ-
specific radiation dose

● Shorter time in scanner = 
less motion artifact

● No sacrifice in accuracy
● Use low dose CT for kids.
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Neck Trauma



Cervical spine
● Adults:

○ Prevalence: 3-4%, C6-C7 most common
○ Older adults: 5-10%!

● Kids:
○ Rare! <1% - 3%
○ Higher injuries, especially in < 8 years

● Diagnosis can be challenging!
○ Exam difficulty (not for us…)
○ Skeletal development

○ Radiation 

From source 7



Breaking 
news!



PECARN - C-spine

● Risk factors for injury:
○ GCS 3-8, Unresponsive on AVPU, 

abnormal ABCs, focal neuro deficit
○ Neck pain, AMS, substantial head 

injury, substantial torso injury, 
posterior midline neck tenderness to 
palpation

○ NPV 99.9!



One can clear a 
child clinically.



Imaging kids

● NO risk factors: clinical clearance
● High risk factors:

○ GCS 3-8, Unresponsive on AVPU, abnormal ABCs, focal neuro 
deficit

○ (Low dose) CT these kids.

● If none, assess additional risk factors:
○ Neck pain, AMS, substantial head injury, substantial torso 

injury, posterior midline neck tenderness to palpation
○ XR these kids.*



Imaging kids
● High risk PECARN:

○ Low dose CT

● Intermediate risk PECARN:
○ Plain films

■ Under 5: AP and lateral XRs
■ 5 and older: AP, lateral, and 

odontoid XRs

● Other screening:
○ Plain films



MRI

● Consider MRI in peds if:
○ Focal neurologic deficit
○ Suspicion for spinal cord or soft tissue 

injury

● Limited sequence (“rapid”) MRI
○ NPV and sensitivity > 99% for all injuries, 

100% for unstable

● Sedation considerations
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Blunt 
cerebrovascular 

injury (BCVI)



BCVI

● Not little adults!
● McGovern Score:

○ ≥ 3 points →CTA
○ GCS ≤ 8 (1 point)
○ Focal neurological deficit (2 points)
○ Petrous bone fracture (3 points)
○ Fracture through carotid canal (2 

points)
○ Traumatic ischemia on noncon

head CT (3 points)
○ MVC as mechanism of injury (2 

points)

● 88.9% sensitive, 98.7% NPV



NOT 
SUBTLE!!!



BCVI

● Not little adults!
● McGovern Score:

○ ≥ 3 points →CTA
○ GCS ≤ 8 (1 point)
○ Focal neurological deficit (2 points)
○ Petrous bone fracture (3 points)
○ Fracture through carotid canal (2 

points)
○ Traumatic ischemia on noncon

head CT (3 points)
○ MVC as mechanism of injury (2 

points)

● No correlation with seatbelt sign!



Seatbelt sign

● Higher proportions of BCVI if 
seatbelt sign and:
○ ISS > 15 (OR 4.74)
○ Cervical spine fracture (OR 6.45)
○ Basilar skull fracture (OR 8.0)

● 87% of kids with seatbelt sign did 
not have BCVI



Cases

A 15-month-old presents 
with a forehead bruise 

after being hit in the 
head with a toy firetruck. 
He’s vomited twice since. 

He looks GREAT.



Cases

An 18-month-old was 
properly restrained in a 
rollover MVC; one adult 

was taken immediately to 
the OR with life-

threatening injuries. The 
only exam finding is a 
small bruise over the 

neck from the carseat
strap.

• Risk factors for injury:
• GCS 3-8, Unresponsive 

on AVPU, abnormal ABCs, 
focal neuro deficit

• Neck pain, AMS, 
substantial head injury, 
substantial torso injury, 
posterior midline neck 
tenderness to palpation



BCVI

● McGovern Score:
○ ≥ 3 points →CTA
○ GCS ≤ 8 (1 point)
○ Focal neurological deficit (2 points)
○ Petrous bone fracture (3 points)
○ Fracture through carotid canal (2 

points)
○ Traumatic ischemia on noncon head 

CT (3 points)
○ MVC as mechanism of injury (2 

points)

● No correlation with seatbelt sign!



Cases

An 18-month-old was 
properly restrained in a 
rollover MVC; one adult 

was taken immediately to 
the OR with life-

threatening injuries. The 
only exam finding is a 
small bruise over the 

neck from the carseat
strap.



Cases

A 7-year-old has R arm and 
leg weakness after falling 

from a second story window. 
GCS is 15 and the exam is 

otherwise normal. 

• Risk factors for injury:
• GCS 3-8, Unresponsive 

on AVPU, abnormal ABCs, 
focal neuro deficit

• Neck pain, AMS, 
substantial head injury, 
substantial torso injury, 
posterior midline neck 
tenderness to palpation



BCVI

● McGovern Score:
○ ≥ 3 points →CTA
○ GCS ≤ 8 (1 point)
○ Focal neurological deficit (2 points)
○ Petrous bone fracture (3 points)
○ Fracture through carotid canal (2 

points)
○ Traumatic ischemia on noncon

head CT (3 points)
○ MVC as mechanism of injury (2 

points)

○ 2 points → no CTA!



Cases

A 7-year-old has R arm and 
leg weakness after falling 

from a second story window. 
GCS is 15 and the exam is 

otherwise normal. 



Objectives
Now that you’ve attended the session, you 
can:

● Compare and contrast head and neck 
trauma in pediatric and adult patients.

● Apply evidence-based algorithms to 
risk stratify kids with head and neck 
trauma.

● Describe clinical criteria informing the 
decision for initial imaging.



To streamline evaluation and 
management of children 
presenting to the ED with head 
and neck trauma, balancing 
detection of critical injuries with 
avoiding unnecessary testing.

Goal



Take-aways

Kids are 
not little 

adults.

PECARN is 
more than 
a tasty pie 

filling.

The future 
is now.
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