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A 8yobike crash
A No loss of consciousness

A Complains of shoulder and
abdominal pain

A Vitals normal for age
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Leading cause of death, 2010
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Intentional and unintentional deaths in children
ages 114 years, 2014
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World report on child injury prevention

U World Health Organization and UNICEF SUMMARY
U Published December 10, 2008

World report on
child injury prevention

4

830,00 die yearly as a result of unintentional
injuries

Road traffic injuries are leading cause of death
for children over 9 years

Road traffic injuries and falls are the main
causes of injury-related child disabilities

Injury prevention initiatives work and are cost B
effective SR TR R,
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Child injuries have been neglected for many years, and are largely absent from child survival initiatives presently on the
global agenda. Through this World report on child injury prevenzion, the World Health Organization, the United Nations
Children’s Fund and many parmers have set out to elevate child injury to a priority for the global public health and
development communities. The knowledge and experience of nearly two hundred experts from all continents and various
sectors were invaluable in grounding the report in the realities faced in many countries,
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A Injuries are the number 1 killer of kids

A The most frequent mechanisms of injury are
low velocity (like falls)
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Medicine???

A Hard to evaluate

A Non verbal

A Scared

A Distracting injuries

A2 2dzA Ry Qi A
wave a wand and figur

out who was injured |
and who was OK?7?7? §&




CT scans

A Disproportional amount of
radiation exposure

I 15% procedures
T 75% radiation dose

A Indications and numbers of scans
have increased dramatically

T Over 10% of all CT scans are
performed on children

I Estimated 7 million scans/year
A CT scanning can be performed

using a wide range of techniques
with variable radiation exposure




What Is the risk of diagnostic radiation in the
pediatric population?

A Risk assessment based upon computer models and
epidemiologic data from survivors of atomic bomb
radiation

I One estimate: 1 fatal cancer/1000 CT scans performed In :
young child
A Low dose radiation
Abl A2yl f 1 OFRSYé 2F { OA¢
cancer proceeds Iin a linear fashion at lower doses

without a thresholdand the smallest dose has the
LI2O0SYUALFE G2 OFdzasS | avyl



Populationbased studies relating CT
scans to cancer in children

A UKNCI: positive association between CT

radiation dose and risk of brain tumors:arce,
Lancet, 2012)

A Australia: increased risk of brain tumors and

leukemia in children exposed to @/kthews
BMJ, 2013)

A Denmark: exposure to CT radiation increased
brain tumor riskiMeulepas JNatl Cancelinst, 2019)

MOST OF THIS DATA IS REGARIDINGIMAGING
AND CHILDREN RECEIVINGTIPLET SCANS
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lonizing RadiatioXcirca, 2000

TABLE 1 Estimated Medical Radiation
Doses for a 5-Year Old Child

mSv CXR

equiv
3-view ankle 0.0015 1/14th
2-view chest 0.02 1
Tx 99m radionuclide gastric | 0.06 3
emptying
Natural background 3.5 175
(Denver)
Head CT 4 200
Chest CT 3 150
Abdomen CT 5 250

A Children more sensitive to
radiation effects than
adults

Growing organs

Long latent period of
oncogenic effect (varies
with type of cancer)

For CT, any given exposure

results in a dose that is
NEfIl GAOSE &
have a smaller cross
sectional area

KA 3JFK



Radiation Is all around us (its natural)

A Breathingk2.2 mSvyr
A Breathing in Denver (or the AIpE3.5mSvyr

A Flying<0.03mSV/flighkor one CXR
(depending on duration and altitude)




Image Gently

A Alliance of organizations
RSRAOIF GSR (2
In the imaging community of t
need toadjustradiation dose
GKSY AYlIF3IAyd
A Downloadable pediatric dose
adjustment protocols
A Information for parents and
physicians
A W\/\ANlmagegentIy org
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O K More is often not better.

When CT is the right thing to do:

* Child size the
kVp and mA

* One scan
(single phase)
is often enough




ALARA
(As Low as ReasonablyAchievable)

A Is an alternative technology suitable?
I MRI (often requires sedation)
I Ultrasound

A CT parameters should be adjusted for pediatric
patients

A Limit the number of times (or phases) the child is
scanned _
i Arterial/lvenous phase scans z:
I With/without contrast scans r |

A Limited scans QALY
Let’s not throw the baby out
with the bath water.
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A In the US, REIMBURSEMENT for CT tied to
O2YLIX AlFyOS gAGK daayYl NI
A NEMA XR9 standard IS MY GT SCANNER XR-23 COMPLIANT?

| Standardized reporting of dose
I Dose check features

& \ -

| Y
I Automatic exposure control : o
I Adult and pediatric protocols =
A Up to 15% decrease medicarereimbursement
J‘— I
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1.Reduce the dose (ALARA principles)
2.0nly scan kids who NEED scans



Wide variation of imaging practice
within the trauma community

2 A Head CT is the most commonly
performed scan
-« A Pediatric Level 1 Trauma
«  Centers perform the fewest CT
" T scans
A Lower radiation exposure at

o = l pediatric centers

Marin, J Pediatr, 2015

=

=

RF PTC p
IHead CT 864 £+ 79 (26) 588 + 78 (28) <0.01
Chest CT 1,980 + 287 (23) 768 + 147 (21) <0.01
IAbdomen/pelvis CT 911 £ 189 (51) 260 + 41 (67) <0.01

Brinkman, JTACS, 2015



There are no small

CRASKED.

Respect the power.

www.chp.edu/kohlssafety

O Childrens| ¢,  Care




Traumatic Brain Injury

A Leading cause of death in
kids
A Over 3000 deathsi in

children less than 14
years

A Over 3 million kids suffer
concussions

A WHO NEEDS TO BE
IMAGED???




Identification of children at very low risk of clinically- Conducting High Priovity,

important brain injuries after head trauma: a prospective High-Guality Fesearch in
Pediatvic Emev: Cave
cohort study Feree
Nathan Eupparmann, james F Hodmes, Peter 5 Dayan, Johin DHowe, b Shircen M A tabaki, Richard Holw bkov, Frances M Nadel, David Monroe,
RachelM Standey Dominic A Borgialll Mohomed K Badowy, | &ff £ Schunk, Kimberly 5 Quape, Prashont Mehajan, Richord Lichenst ein,
Eothieen A Lflis, Michae! G Tunik, Efizoheth 5 )ocobs Jomes M Callmhan, Morc H Goralick, Todd F Glass, Lois K Les Michae! C Bocheman,
Arthur Cooper, Bz mbeth C Powell, Michod | Gerardi, Kraig A Meahville, | Poul Muizeoar Dowid H Wisner, Sally)o Zuspan, | Michael Dean,
Sandraol Woot ton-Gorges, for the Pediatric Emergency Core Applied Research Netaark [PECARN )
Lancet 2009: 374: 11610 -
ance : : . Yes
GiC%=14 or other signs of altered mental statust, » (Trecommended
Dfpmhih.l" fracture 13-9% I:lf'P:I-FLI'H.iDI'I
£-4% risk of ciTEl 14%
Abnormal GCS/mental "
¥
Statu S Oucipital or parietal or ternporal scalp haematoma, Yes Obrservation versus CT on the basts
or history of LOC =5 5, or savere mechanism of [ of other dinlcal factors Including:
imjuryf, or not acting nommally per parent 32-9% of population » Physician experience

OCCipitaI, parietal, temporal 0-9% risk of ciTBI » Multipleversus isolateds findings

335 of Lation » Worsening symptoms or signs after

hematomas No | 2 Tl . ig:ifﬁnﬂnmmnmm“m
Palpable skull fracture, Crnatcommences " 339
basilar skull fracture ;

LOC, severe meChan|Sm Of G5-14 or other signs of altered mental statust, e > Of recommended

Do Po Do Io

orsigns of basilar skull fracture ;
. . .. 14-:1’!+c_vfp-:p|-.llal.||:»n 14%
injury, vomiting ’
7
Mo
r
History of LOC, or history of womiting, or savere Yes . Dbservationversus (T on the basks
mechanism of inj headache " of other dinicl factors induding:
S - 23-B%of population | F?h;u;;imnaxlrien:e ™
] 0-8% risk of ciTBI . MU“I’PE versus isolztads findi ngs
57-2% of papulation + Worsening symptoms of signs after
< 0-05% risk of ITE emergency dapartment observation

= Parentzl preference
29%

CT not recommended]

Figure 3: Suggested CT algorithm for children younger than 2 years (A) and for those aged 2y ears and older
(B) with GCS scores of 14-15 after head trauma*



Example of application of the PECARI
head Injury guidelines

From the University of Florida, Jacksonville

493 children after blunt trauma with
GCS 14-15 that underwent CT of head

N

178 (36%) PECARN Criteria met 315 (64%) Had PECARN
but NOT followed Indications for CT head
All 178 (100%) 46 (15%) 269 (85%)
Head CTs Negative Positive CT Negative CT
178 (36%) 2 operative 44 no
Unnecessary CTs interventions interventions

Mihindu, American Surgeon, 2015



PECARN head injury guidelines

A At least 804#pubmedcitations

A Multiple validation studies, across different
populations, mechanisms of injury, countries

A Demonstrated to be cosffectiveannEmergved,
2015)

Aa! dZAYSyYyié¢ Of AYyAOFf RSO
A Identifies a population at very low risk of injury

A NOTE: guidelines do NOT apply to abusive head
trauma (no accurate history)




Bottom line

A Decision rule can help determine which kids
with a head injury would NOT benefit from CT
imaging

Aazald 1ARa&a 6A0K O2yOdz
KSFR / ¢X. !¢ R2 NBIdzAa 1l
guidelines regarding when to return to
cognitive and physical activity



Swallowing Button Batteries CAN BE FATAL

Children’s

Tespiral of Diresburgh
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pearls about &pine injuries in kids

A Large head size provides
Increased momentum

A Lack of muscle strength £499) .
A Fulcrum of cervical mobility: 2 30 |
C2C3- 60-70% of Gpine & 25 —y ]
fractures in kids <8 years 5 45
occur at C1l or C2 €10 ” U
A What is the roleof CT scan 2 g | e
in diagnosis & EFE F
b_@



Clinical Clearance of the Cervical Spine in Blunt Trauma Patients
Younger Than 3 Years: A M@enter Study of the American

Association for the Surgery of Trauma

The Journal ofRAUMAG@nNjury, Infection, and Critical Case
Number 3, September 2009

+2f dzYS crT

TABLE 1. Use of Cervical Spine Computed Tomography According to the Type of Trauma Center

CT Performed m (%) P Relative Risk w5 Cl

Level | Pediatnc Troama Center m pediatnc bospital (m = 5155) a0l {17.5)
Level | Pediatnc Troama Center m adult hospal (n = 3174) 1210 {380} 00001 * 21 10,24
Level 1 Adult Trauma Cender {n = 5096) 1272 (240} 000001 * 13 12, 1.5
Level 11 Adult Trauma Center jn = 57) 6 (45.6) 00001 " 19 14,25

TABLE 3. Independent Predictors of Cervical Spine Injury A Abnormal GCS

Varkahle (ulds Ratio a5 1 P .

GC5 =14 125 50-31.6 <0001 A MOtor VehICIe CraSh

MYC 5l BR800 <0001

G5y = 1 69 14-142 <0.001

Age =21 12 1.2-40 <0001

TRAUMA




Trauma Association of Canada Pediatric Subcommittee National
Pediatric Cervical Spine Evaluation Pathway: Consénsidglines

A Clinical clearance
A Neurologic examination
A Plain films



