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Pediatric Head Trauma - Epidemiology

Traumatic brain injury (TBI) is the leading cause of morbidity and
mortality in children > 50% of children with TBI undergoing
neuroimaging

Most cases are uncomplicated and do not require intervention, with 40-
60% classified as mild TBI and less than 10% showing lesions on imaging.
The need for imaging in moderate to severe TBI (GCS = 13) is well
established, as the risk of traumatic injury exceeds 20%, which is higher
than the risk of radiation exposure.

Criteria for mild TBI (GCS 14/15) are inconsistent in the literature, with 3-
showing imaging changes and less than 1% requiring intervention
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Topic for Today (ot s Eomm
Introduction to Pediatric Head Trauma
When should Imaging be performed
Common and uncommon imaging findings

Complications and diferential diagnosis

Abusive Head Trauma
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PECARN Study {oinfmenca

y Care App
w risk » NPV 99-

r-old =1/5000;
clinical signs
v risk (<2 years) » GCS 15 + absence of altered or
fractures, non-frontal scalp hematomas, acting
parents;

NOTE: 50% of intracranial injuries do not present associated fractures » X-rays are
insufficient and not indicated
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High Risk

Appendia 1: Pediatric Emergency Care Network (PECARN) Clinical Criteria for Minor Head Trauma

Child 2 years of age or older Child less than 2 years of age
g | GCS = 15 with none of the follow
Palpable skull fracture, nonfrontal scalp i eorz s e
hematora, loss of consciousness of 5 5 - -

Intermediate Risk
Very Low Risk

TGES =15 with any of the following
History of any loss of consciousness, | Nonfrontal scalp hematoma, loss of
vomiting, severe mechanism of injory msciousness of $ seconds o more, High Risk
Tntermediate Risk | or severe headache, No aliered mer severe mechanisi of Wjury, not seting - - & a
status o signs of basilar skull fractuse. mally per parents. No other signs of - = Ty
ahered mental status or palpable skull
GCS = 14 or with other signs of altered | 14 or with other signs of altered Intermediate Risk
High Risk mental status®, or signs of basilar skull i status®, or signs of basilar skull
i fraceure.

sonmolence, rep . or skow resp
s Low Risk

oy o Iy-important brain injuries afc . o Conort xucy. The Lancet,v.374,n. 9696, T160-1170, 20¢ o - b v J q .  tucy. The Lancet
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PECARN Pediatric Head Injury/Trauma

Algorithm PECARN Pediatric Head Injury/ Trauma
m

PECARN Pediatric Head Injury/Trauma »
: Algorithm Musrith
American College of Radiology Scenario 1+ Mild acute closed TBI (very low risk PECARN)

ACR Appropriateness Criteria® NO IMAGING STUDIES == —
Head Trauma-C -

Scenario 2 » Mild acute closed TBI (intermediate risk PECARN)
CT SCAN +/-

cenario 3 » Mild acute closed TBI (high risk PECARN)
CT SCAN

losed TBI (G
CT SCAN

sed TBI
CT SCAN OR MRI

MDCALC.COM

ecarn-pediatric-head-injury-trauma-algorithmf
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Normal Imaging Findings CT Padicc leuroradiologyin Linear Fracture

i trauma all from the park bench / \

No fractu re"\
\

SKULL FRACTURES

o n -+ 2% ove
) and 3D C

ar (75%), Flattening (Dep




Linear Fracture + Epidural Hematoma
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h him, no n s M, 9do, roll from parents bed

TYPES OF FRACTURE

Depressed “Ping Pong”/"Greenstick”

M, 3do, fall from bed heigh

Sprenger et al. Radiografias de cranio e sua relevancia em um hosp

CEPHALOHEMATOMA
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Disjunction/Diastasis + Subdural/Subgaleal Hematomas oo Baerics (ECEOR-tTFT

M, 14yo, skateboard fall without helmet

3 DIASTASIS FRACTURE

+ Subgaleal hematomas (95%)

« Epidural hematomas (75%)

/ ) ractures (50%)
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Birth Trauma - Caput Succedaneum pES e

BIRTH TRAUMA

>f mortality in n:

M, 2do, vaginal birth with forcep:

jr etal. Radiografias de cranio e sua relevancia em um hospital universitdrio: um ensaio iconogréfico. JP¥
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INTRACRANIAL LESIONS

(Fracture+Hematoma+Contusion)



30/09/2025

INTRACRANIAL LESIONS Facare tevredlogy Leptomeningeal Cyst “Growing Fracture” Pedtinc reaiion
Latin America (ECPNR-LATAM) Latin Amarica (ECPAR-LATAM)
(Subdural Hematoma + Arachn Cyst) o 9 9

M, 4mo, car accident was in mother’s lap

7l

rhage RI previous to the trauma - Fracture augmentation secondary to
d a are

natomas

+ Higher chances of midline shift
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Occipitotemporal Fractures - Sinus Lesion Padialic luroradiology n Occipitotemporal Fractures ERANE N ool
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bdural hemato

« Transverse Mastoid Fracture

+ Incudostapedial Dislocation
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The Value of Magnetic Ressonance dxpraciogy It The Value of Magnetic Ressonance
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M, 3yo, fall of ten steps

tion of
41 H(‘mamm d Hem
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MRI > Subacute Trauma and Clinical

AUl Eis il @felkinsel by Er Hidden trauma = Subacute Brain Contusions
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Normal Anatomical Variants - Diferentials e icloouin Take Home Points

Benign enfarged

Stratify brain injury risk (low, moderate, high) and (><2 years) PECARN
calculator;

Do not request cranial X-rays;

. 4 . | ; Low risk without imaging; high risk with imaging; moderate risk

Phagiocephaly Ja=" Bon individualize;
[

Attention to later traumas and their complications;

Always consider (but not overdo it) the suspicion of mistreatment.
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