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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.
GCSis 15 and the exam s
otherwise normal.
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= Goal

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

Objectives

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

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

e Describe clinical criteria informing t
decision for initial imaging.
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What's so special about kids?

1. They’re the best.

2. They’re designed to
bounce.

s. Less 1s more.

+. They can be squirrely!

s. 1hey glow In the dark.




. Radiation

o Riskincreases with decreasing age

e HeadCT:
o Relative risk of developing brain cancer: 1.5
o Lethal malignancy:1in1000to 1in 5000
e Neck:
o Standard CT: 159.1 / 100,000 patients
o Low dose CT: 86.2 / 100,000 patients
o Plain radiograph: 11.0 / 100,000 patients
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1\ Head Hgury

« Common

« Highest morbidity &
mortality

« Majority of kids
undergoing imaging have
no abnormalities

T



e Published in 2009

e Algorithms for<2yearsand =2
years

e Derivation NPV and sensitivity:

o <2:100% / 100%
o =22:99.95% /96.8%

e Validation:
o <2:100% / 100%
o =2:98.8% /100%

This works. Use it.
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LOC > 5 sec
or
Non-frontal hematoma
or
Not acting normally
or
Severe mechanism*
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 PECARN - head

. How do we calculate an infant / toddler
Glasgow Coma Score (GCS)?

o

o
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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!
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. What does observation look like?

o As “normal” as possible- eat, drink, play, screen use,
sleep

o Involve caregiver
o Be mindful of time of day
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2 years ’
y or older

AMS

or
GCS <15

popuUaWLWIO0dDY pPesH 1D

or
Signs of basilar skull fx

History of LOC
History oc;rvomiting
Severe I?nreadache
Severe m‘:chanism*
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LOW_dOSe CT

o Significantly lowers organ-
specific radiation dose

e Shortertime in scanner =
less motion artifact

o No sacrifice in accuracy

o« Uselow dose CT for kids.
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e Adults:
o Prevalence: 3-4%, C6-C7 most common
o Older adults: 5-10%!
e Kids:
o Rare!<1%-3%
o Higher injuries, especially in < 8 years
e Diagnosis can be challenging!
o Exam difficulty (not for us...)
o Skeletal development

- Radiation 4*
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PECARN - C-spine

. Risk factors for injury:

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

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

o NPV 99.9!
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@ ® PECARN prediction rule for cervical spine imaging of children
presenting to the emergency department with blunt
trauma: a multicentre prospective observational study

L Mok rog i) Gk ey e Kt gt A v e R, e s,
oy PChaur, Dane Coin, Nokos W Gl Lo Lo,

S S, Watthow Skt Lo TaertonCae W Krreth Yo ethan Kppeann

Summary

Eackground Gervical spine injuries in children are uncommon but putentially devastating: hawever, indiscriminate

meck imaging after trauma unnecessarily exposes chikiren to jonising radiation. The aim of this study was ta derive

and validate 3 paeditric cinical prediction rule that can be incorparaled into an algoritim o guide radiographic
pinc inji i children in the emergency dep

 Methods It prospective obserstional cohort suly, wescreened chidren gl -1 s preentngwith ko
suspected blunt traurna at USA affiliated with the
mergency phid Research Network (FECARM]. Injured children were ligible for enrolment ko
deiaion a valdaton cohor by lillng one of h Flling e anapored o the scne of nfury b e
mergency department by emergency medical services; evabuaied by a trauma tean; and undergone peck imaging far
‘concern for :emul spm injury rlﬁm a1 o beors arhing o e PECAINiIﬁde e dmuman. b
presenting wi child's eck imaging results, the
- atending rm:egmr dkwl‘mrmdmwn omplted  cinicl camination and prospecively docamented cenic
" spne injury risk factors in Cervical imaging reparts and
telephane followup with guardians within 21-28 days of the emergency room encounter and cervical spine injury was.

- . S ;
by bivariable Poisson regression with robust error estimates, and Faciors associated with nen-negligible risk were
ideniified by classifcation and regression tree (CART) analysis. Varibles were combined in the cervical spine injury
predictian rle. The primary outcome of interest was cervical spine injury within 28 days of inital trauma warranting
inpatient obseration or surgical intervention. Rule performance measures were calculabed for both derivation and
o v aldaion coborts. A clincal care algorithm for determining which risk Factors warrant radiographic screening for
o eqursig, cervical spine infury afier blunt trawma was appled iy pop timate the p redusing
CTand vray i epar i i ClinicalTrials o, NCTOS049330.

Moo beprimart
mm:‘;g:’::m Findings Nine emergency departments participated in the derivation cohort, and nine participated in the validation
rtasicvstmes o, cohort. I total, 22430 children presenting with known ar trauma were enrolled children in
st vt the derivation coort 10573 in the validation cobar). uin 95 fthe tial ppulation ad confere cericl spine

¢ injuries.
ey Coma_ Scale [GCS] score of 3-8 or unresponsive on the Aleri, Verbal, Pain, Unresponsive scale [AVPU] of
i, Comcioumcs); sbnomal sirwe, brahing or cieulation fndings: and focal newrsiogial defcis ncuding
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e injury;
sttt e aed midhine ek endesess. The higheiak and CART de eid o appled dation cobort
Hesbcaeof s Alars. perfirmed with 94.3% (955 C1 90.7-97.9) semsitivity, 60. 4% (9. 4-51.3} specificity, and 59.9% (99.3-100.0)
o~ 'beenapplled toall participants to guide the use of imaging, we estinated

having CT might b: d from 3856 (17-23¢) to 1549 (6-9%) of 22430 children without
i in x-rays.
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imaging for spine injury
" decrease use of unnecessary radiographic testing in the emergency department and eliminate high-risk radiation
expasure. Future work should validate the prediction rule and care algorithm in more general settings such s
ot COMMURIty emergency departments.
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. Imaging kids

e NO risk factors: clinical clearance

o Highrisk factors:
o GCS 3-8, Unresponsive on AVPU, abnormal ABCs, focal neuro
deficit
o (Low dose) CT these kids.
e If none, assess additional risk factors:
o Neck pain, AMS, substantial head injury, substantial torso
injury, posterior midline neck tenderness to palpation
o XRthese kids.*
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11\ Imaging kids
« High risk PECARN:

o LowdoseCT
. Intermediate risk PECARN:

o Plain films
s Under 5: AP and lateral XRs
s 5 andolder: AP, lateral, and
odontoid XRs
« Other screening:

o Plain films

A

1] n"'lﬂx"m



« Consider MRI in peds if:

o Focal neurologic deficit
o Suspicion for spinal cord or soft tissue
Injury
« Limited sequence (“rapid”) MRI
o NPV and sensitivity > 99% for all injuries,
100% for unstable

. Sedation considerations
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Not little adults!

McGovern Score:
o =3 points > CTA
o GCS =8 (1 point)
o Focal neurological deficit (2 points)
o Petrous bone fracture (3 points)
o Fracture through carotid canal (2
points)
o Traumatic ischemia on noncon
head CT (3 points)
o MVC as mechanism of injury (2
points)
88.9% sensitive, 98.7% NPV
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Not little adults!
McGovern Score:

No correlation with seatbelt sign!

= 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)




11\ Seatbelt sign

« Higher proportions of BCVI if

seatbelt sign and.:
o ISS>15(0R 4.74)
o Cervical spine fracture (OR 6.45)
o Basilar skull fracture (OR 8.0)

« 87% of kids with seatbelt sign did
not have BCVI
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or
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4 History of LOC

o

3

or 5

History of vomiting g-

or 3

Severe headache i
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A 15-month-old presents Severe mechanism* g

with a forehead bruise =
NONE

after being hit in the
head with a toy firetruck.
He’s vomited twice since.
He looks GREAT.
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or
GCS <15

papuswiwiodsy peaH 1D

or
Palpable skull fx

LOC > 5 sec
or
Non-frontal hematoma
or
Not acting normally
or
Severe mechanism*
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. Risk factors for inju

* :

An 18-month-old was
properly restrainedina,
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.

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
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McGovern Score:

No correlation with seatbelt sign!

= 3 points 2> 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)




*

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.




7 Cases

2 4
S alder

or
GCS <15
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. Signs of basilar skull fx
]

GCS 3-8, Unresponsive

on AVPU, abnormal#&8&es
focal neuro deficitistorof vomiting
Neck pain, AMS, Severeheadache
substantial head |ﬁ]tﬁ“§f“a“'s"‘*
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A 7-year-old has R arm and
leg weakness after falling
from a second story window.
GCSis 15 and the exam s
otherwise normal.
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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 2 no CTA!




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.
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Now that you've attended the session, you
can:

Objectives

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

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

e Describe clinical criteria informing t
decision for initial imaging.




= Goal

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.
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Thank you!

dina.wallin@ucsf.edu

CREDITS: This presentation template was
created by Slidesgo, including icons by
Flaticon, infographics & images by Freepik
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