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INTRODUCCIÓN
1. Definición y magnitud del problema

Se define como traumatismo craneoencefálico
(TCE) cualquier alteración física o funcional produ-
cida por fuerzas mecánicas que actúan sobre el encé-
falo o alguna de sus cubiertas. Esta definición incor-
pora los códigos 800-804.99 (fractura craneal y de los
huesos de la cara) y 850-854.99 (traumatismo intra-
craneal sin fractura de cráneo) del CIE-9 MC.

El TCE infantil constituye un motivo frecuente
de consulta en Urgencias. Aunque en su mayoría no
conlleva consecuencias graves, el TCE supone la pri-
mera causa de muerte y discapacidad en niños mayo-
res de 1 año en los países desarrollados. Se estima que
1 de cada 10 niños sufrirá un TCE no banal a lo lar-
go de la infancia. Por otra parte se considera que la
mortalidad de los traumatismos es dos veces mayor
en niños menores de 12 meses que en el resto de eda-
des pediátricas.

2. Epidemiología
Los TCE se distribuyen bimodalmente en la edad

pediátrica. El grupo que es atendido con mayor fre-
cuencia es el de menores de dos años. En la pubertad
existe otro pico de gran incidencia por la participa-
ción de los jóvenes en actividades de riesgo. Los TCE
son más frecuentes en varones en todos los grupos de
edad, siendo más marcadas las diferencias a partir de
los 4 años.

Las causas de los traumatismos están ligadas a la
edad de los sujetos que los sufren. Las caídas cons-
tituyen el mecanismo etiológico más frecuente. Los
accidentes de tráfico son la segunda causa en frecuen-
cia, pero ocupan el primer lugar en lesiones graves
y fallecimientos. El maltrato es una causa de TCE
potencialmente grave, que afecta con mayor frecuen-

cia a los menores de dos años. Aunque su incidencia
es incierta, se ha estimado que la mitad de los TCE
que producen la muerte o secuelas irreversibles en
lactantes son secundarios a daño intencional.

3. Fisiopatología
Comparativamente con el resto de la población,

los pacientes pediátricos presentan con mayor fre-
cuencia lesión intracraneal, en especial cuanto menor
es la edad del paciente. Esta mayor susceptibilidad de
los niños ante los TCE se debe a una superficie cra-
neal proporcionalmente mayor, una musculatura cer-
vical relativamente débil, un plano óseo más fino y
deformable, y un mayor contenido de agua y menor
de mielina, lo que origina daño axonal difuso en los
accidentes de aceleración y desaceleración.

Un TCE genera distintos tipos de daño cerebral
según su mecanismo y momento de aparición. Esta
diferenciación ha de ser considerada en el manejo
diagnóstico y terapéutico del paciente:
– Daño cerebral primario. Se produce en el

momento del impacto, a consecuencia del trau-
matismo directo sobre el cerebro, o por las fuer-
zas de aceleración o desaceleración en la subs-
tancia blanca. Incluyen la laceración y contusión
cerebral y las disrupciones vasculares y neurona-
les. Una vez producidas estas lesiones, son difí-
cilmente modificables por la intervención tera-
péutica.

– Daño cerebral secundario. Resulta de los pro-
cesos intracraneales y sistémicos que acontecen
como reacción a la lesión primaria, y contribu-
yen al daño y muerte neuronal. A nivel intracra-
neal pueden aparecer edema cerebral, hemorra-
gias intracraneales (axiales o extraxiales), con-
vulsiones, etc., con un intervalo variable de tiem-
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Identifi cation of children at very low risk of clinically-
important brain injuries after head trauma: a prospective 
cohort study 
Nathan Kuppermann, James F Holmes, Peter S Dayan, John D Hoyle, Jr, Shireen M Atabaki, Richard Holubkov, Frances M Nadel, David Monroe, 
Rachel M Stanley, Dominic A Borgialli, Mohamed K Badawy, Jeff  E Schunk, Kimberly S Quayle, Prashant Mahajan, Richard Lichenstein, 
Kathleen A Lillis, Michael G Tunik, Elizabeth S Jacobs, James M Callahan, Marc H Gorelick, Todd F Glass, Lois K Lee, Michael C Bachman, 
Arthur Cooper, Elizabeth C Powell, Michael J Gerardi, Kraig A Melville, J Paul Muizelaar, David H Wisner, Sally Jo Zuspan, J Michael Dean, 
Sandra L Wootton-Gorges, for the Pediatric Emergency Care Applied Research Network (PECARN)*

Summary
Background CT imaging of head-injured children has risks of radiation-induced malignancy. Our aim was to identify 
children at very low risk of clinically-important traumatic brain injuries (ciTBI) for whom CT might be unnecessary.

Methods We enrolled patients younger than 18 years presenting within 24 h of head trauma with Glasgow Coma 
Scale scores of 14–15 in 25 North American emergency departments. We derived and validated age-specifi c prediction 
rules for ciTBI (death from traumatic brain injury, neurosurgery, intubation >24 h, or hospital admission ≥2 nights).

Findings We enrolled and analysed 42 412 children (derivation and validation populations: 8502 and 2216 younger 
than 2 years, and 25 283 and 6411 aged 2 years and older). We obtained CT scans on 14 969 (35·3%); ciTBIs occurred 
in 376 (0·9%), and 60 (0·1%) underwent neurosurgery. In the validation population, the prediction rule for children 
younger than 2 years (normal mental status, no scalp haematoma except frontal, no loss of consciousness or loss of 
consciousness for less than 5 s, non-severe injury mechanism, no palpable skull fracture, and acting normally 
according to the parents) had a negative predictive value for ciTBI of 1175/1175 (100·0%, 95% CI 99·7–100·0) and 
sensitivity of 25/25 (100%, 86·3–100·0). 167 (24·1%) of 694 CT-imaged patients younger than 2 years were in this 
low-risk group. The prediction rule for children aged 2 years and older (normal mental status, no loss of consciousness, 
no vomiting, non-severe injury mechanism, no signs of basilar skull fracture, and no severe headache) had a negative 
predictive value of 3696/3698 (99·95%, 99·80–99·99) and sensitivity of 61/63 (96·8%, 89·0–99·6). 438 (19·7%) of  
2223 CT-imaged patients aged 2 years and older were in this low-risk group. Neither rule missed neurosurgery in 
validation populations.

Interpretation These validated prediction rules identifi ed children at very low risk of ciTBIs for whom CT can routinely 
be obviated.

Funding The Emergency Medical Services for Children Programme of the Maternal and Child Health Bureau, and the 
Maternal and Child Health Bureau Research Programme, Health Resources and Services Administration, US 
Department of Health and Human Services. 

Introduction
Traumatic brain injury is a leading cause of death and 
disability in children worldwide. In the USA, head 
trauma in individuals aged 18 years and younger results 
in about 7400 deaths, over 60 000 hospital admissions, 
and over 600 000 emergency department visits every 
year.1,2 Children with clinically-important traumatic brain 
injury (ciTBI) needing acute intervention, especially 
neurosurgery, should be identifi ed rapidly. CT is the 
reference standard for emergently diagnosing traumatic 
brain injuries, although some brain injuries are not seen 
on CT.3,4 About 50% of children assessed in North 
American emergency departments for head trauma 
undergo CT5,6 (Faul M, Centers for Disease Control and 
Prevention, personal communication). Between 1995 
and 2005, CT use more than doubled.6,7 Furthermore, 
many traumatic brain injuries identifi ed on CT do not 

need acute intervention, and some are false positives or 
non-traumatic fi ndings. Clinical studies using abnormal 
CT fi ndings as the outcome measure for identifying 
children with traumatic brain injuries might promote 
excessive CT use. Children with apparently minor head 
trauma (Glasgow Coma Scale [GCS] scores of 14–15) are 
the group most frequently assessed. These children 
commonly undergo neuroimaging and account for 40–
60% of those with traumatic brain injuries seen on CT.8–11 
Less than 10% of CT scans in children with minor head 
trauma, however, show traumatic brain injuries. 
Furthermore, injuries needing neurosurgery are very 
uncommon in children with GCS scores of 14–15.10–13

Reduction of CT use is important because ionising 
radiation from CT scans can cause lethal malig-
nancies.14–16 The estimated rate of lethal malignancies 
from CT is between 1 in 1000 and 1 in 5000 paediatric 
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AMERICAN ACADEMY OF PEDIATRICS

The Management of Minor Closed Head Injury in Children
Committee on Quality Improvement, American Academy of Pediatrics

Commission on Clinical Policies and Research, American Academy of Family Physicians

ABSTRACT. The American Academy of Pediatrics
(AAP) and its Committee on Quality Improvement in
collaboration with the American Academy of Family
Physicians (AAFP) and its Commission on Clinical Poli-
cies and Research, and in conjunction with experts in
neurology, emergency medicine and critical care, re-
search methodologists, and practicing physicians have
developed this practice parameter. This parameter pro-
vides recommendations for the management of a previ-
ously neurologically healthy child with a minor closed
head injury who, at the time of injury, may have experi-
enced temporary loss of consciousness, experienced an
impact seizure, vomited, or experienced other signs and
symptoms. These recommendations derive from a thor-
ough review of the literature and expert consensus. The
methods and results of the literature review and data
analyses including evidence tables can be found in the
technical report. This practice parameter is not intended
as a sole source of guidance for the management of
children with minor closed head injuries. Rather, it is
designed to assist physicians by providing an analytic
framework for the evaluation and management of this
condition. It is not intended to replace clinical judgment
or establish a protocol for all patients with a minor head
injury, and rarely will provide the only appropriate ap-
proach to the problem.

The practice parameter, “The Management of Minor
Closed Head Injury in Children,” was reviewed by the
AAFP Commission on Clinical Policies and Research and
individuals appointed by the AAFP and appropriate
committees and sections of the AAP including the Chap-
ter Review Group, a focus group of office-based pedia-
tricians representing each AAP District: Gene R. Adams,
MD; Robert M. Corwin, MD; Diane Fuquay, MD; Bar-
bara M. Harley, MD; Thomas J. Herr, MD, Chair; Ken-
neth E. Matthews, MD; Robert D. Mines, MD; Lawrence
C. Pakula, MD; Howard B. Weinblatt, MD; and Delosa A.
Young, MD.

The supporting data are contained in a technical report
available at http://www.pediatrics.org/cgi/content/full/
104/6/e78.

ABBREVIATIONS. AAP, American Academy of Pediatrics; AAFP,
American Academy of Family Physicians; CT, cranial computed
tomography; MRI, magnetic resonance imaging.

Minor closed head injury is one of the most frequent
reasons for visits to a physician.1 Although !95 000
children experience a traumatic brain injury each
year in the United States,2 consensus is lacking about
the acute care of children with minor closed head
injury. The evaluation and management of injured
children may be influenced by local practice cus-
toms, settings where children are evaluated, the type
and extent of financial coverage, and the availability
of technology and medical staffing.

Because of the magnitude of the problem and the
potential seriousness of closed head injury among
children, the AAP and the American Academy of
Family Physicians (AAFP) undertook the develop-
ment of an evidence-based parameter for health care
professionals who care for children with minor
closed head injury. In this document, the term Sub-
committee is used to denote the Subcommittee on
Minor Closed Head Injury, which reports to the AAP
Committee on Quality Improvement, and the AAFP
Commission on Clinical Policies, Research, and Sci-
entific Affairs.

While developing this practice parameter, the Sub-
committee attempted to find evidence of benefits
resulting from 1 or more patient management op-
tions. However, at many points, adequate data were
not available from the medical literature to provide
guidance for the management of children with mild
head injury. When such data were unavailable, we
did not make specific recommendations for physi-
cians and other professionals but instead we pre-
sented a range of practice options deemed acceptable
by the Subcommittee.

An algorithm at the end of this parameter presents
recommendations and options in the context of di-
rect patient care. Management is discussed for the
initial evaluation of a child with minor closed head
injury, and the disposition after evaluation. These
recommendations and options may be modified to fit
the needs of individual patients.

PURPOSE AND SCOPE
This practice parameter is specifically intended for

previously neurologically healthy children of either
sex 2 through 20 years of age, with isolated minor
closed head injury.

The parameter defines children with minor closed
head injury as those who have normal mental status
at the initial examination, who have no abnormal or
focal findings on neurologic (including fundoscopic)
examination, and who have no physical evidence of

The recommendations in this statement do not indicate an exclusive course
of treatment or serve as a standard of medical care. Variations, taking into
account individual circumstances, may be appropriate.
PEDIATRICS (ISSN 0031 4005). Copyright © 1999 by the American Acad-
emy of Pediatrics.

PEDIATRICS Vol. 104 No. 6 December 1999 1407by guest on October 23, 2016Downloaded from 

Pediatrics 1999;104;1407 



• PECARN - Pediatric Emergency Care Applied 
Research Network (2009)  

• CATCH Canadian Assessment of Tomography for 
Childhood Head Injury (2010) 

• CHALICE Children´s Head Injury Algorithm for the 
Prediction of Important Clinical Events (2006)



TCE - definição
• Lesoes primárias e secundárias do cérebro de etiologia 

traumática

• lesão primária

• produzida pelo dano mecânico infligido pelo impacto 
direto

• lesão secundária

• alterações que se produzem depois do episódio inicial 
que podem ser devidas a hipóxia, isquemia, alterações 
inflamatórias, elevação da PIC e suas consequências 



TCE - classificação
• Ligeiro GCS 14-15

• Moderado GCS 9-13

• Grave GCS =<8 ou fraturas complexas ou 
lesões cranianas penetrantes
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¾   D: Exame neurológico 
 

o Avaliar estado de consciência, usando a ECG. Para crianças de idade inferior a 2 

anos usar a ECG pediátrica: 
 

ESCALA DE COMA DE GLASGOW 
e 

ESCALA DE COMA DE GLASGOW PEDIÁTRICA 
ATIVIDA
DE 

MELHOR RESPOSTA 
(>2 ANOS) 

MELHOR RESPOSTA  
(<2 ANOS) 

PONTU
AÇÃO 

 
Abertura 
dos olhos 

Espontânea Espontânea 4 
À voz Ao som 3 
À dor À dor 2 
Sem resposta Sem resposta 1 

 
 

Verbal 

Orientada e adequada Vocaliza, palra, sorri, segue 
objetos, interage 

5 

Discurso desorientado Irritado, chora 4 
Palavras inapropriadas Chora com a dor 3 
Ininteligível Geme com a dor 2 
Sem resposta Sem resposta 1 

 
 

Motora 

Obedece a ordens Movimentos espontâneos 6 
Localiza a dor De fuga à estimulação tátil 5 
De fuga De fuga à dor 4 
Em flexão Flexão anormal 3 

Em extensão Extensão anormal 2 
Sem resposta Sem resposta 1 

Melhor pontuação total 15 
 

A ECG é pontuada de 3 a 15, sendo 3 o pior resultado e 15 o melhor. É composta por 3 
parâmetros: melhor resposta ocular (O), melhor resposta verbal (V) e melhor resposta motora 
(M). Os componentes da ECG devem ser registados individualmente; por exemplo O2V3M4 
resultando em ECG9. A pontuação de 14-15 corresponde a TCE ligeiro, 9-13 TCE moderado e 
<8 TCE grave. A ECG pediátrica foi validada para crianças de idade < 2 anos. 

 

o Tamanho, simetria e reatividade das pupilas; consideram-se assimétricas 

quando o diâmetro das pupilas difere em mais de 1 mm e arreativas se não se 

contraem mais de 1 mm após iluminação. Anisocoria com pupila fixa dilatada é 

indicativa de compressão do núcleo do III par craniano secundária a herniação 

uncal. A presença de 2 pupilas midriáticas arreativas pode ser indicativa de lesão a 

nível do tronco cerebral. 

  



fundamental no TCE

1. identificar as crianças com 
risco de lesão intracraniana

2. evitar exames radiológicos 
desnecessários



Lesão intracraniana - LIC
• evidencia radiológica de:

• hematoma intracraniano

• contusão

• edema cerebral

• lesão axonal difusa

• fratura craniana deprimida, diastática

• pneumoencéfalo



Lesão intracraniana clinicamente 
significativa - 

LICcs

• se necessita de intervenção neurocirúrgica 

• entubação >24horas

• internamento >48h

• morte



TCE ligeiro



TCE ligeiro

• GCS >13 (na primeira abordagem do doente)

• GCS 15, sem sinais focais e sem evidencia de 
fratura de crânio no exame físico (AAP)



TCE ligeiro

• 80-90% TCE ligeiros

• 5% LIC

• 0,8-1% LICcs



como avaliar o risco 
de LIC no TCE ligeiro?



anamnese
• idade

• doença neurológica prévia

• válvula de derivação ventrículo-peritoneal

• malformações arterio-venosas

• diátese hemorrágica

• mecanismo da lesão/ circunstancias do traumatismo

• tempo decorrido

• superficie do impacto

• distancia de impacto



idade
• <2anos

• >risco de fratura e de LIC

• >risco de LIC sem sintomatologia acompanhante

• avaliação das queixas é mais difícil 
(<verbalização)

• maior suscetibilidade à radiação

• >risco de maus tratos



anamnese
• idade

• doença neurológica prévia

• válvula de derivação ventrículo-peritoneal

• malformações arterio-venosas

• diátese hemorrágica

• mecanismo da lesão/ circunstancias do traumatismo

• tempo decorrido

• superficie do impacto

• distancia de impacto



válvula de derivação VP

• o risco de TBI na criança com shunt ventriculo-
peritoneal é igual às outras crianças

• Não deve ser recomendado TC por rotina nestas 
crianças (contudo, não existe recomendação 
formal)

Kuppermann  N. et al, Ann Emerg Med. 2013;61:389-393 



anamnese
• idade

• doença neurológica prévia

• válvula de derivação ventrículo-peritoneal

• malformações arterio-venosas

• diátese hemorrágica

• mecanismo da lesão/ circunstancias do traumatismo

• tempo decorrido

• superficie do impacto

• distancia de impacto



alterações coagulação
• não deve ser preconizado por rotina TC nas crianças 

assintomáticas com alterações da coagulação quer 
congénitas quer adquiridas

• risco maior para hemofilia (risco de 2-16%), se H. 
grave iniciar fator o mais precocemente possível.

• risco menor para doença Von Willbrand; 

• na PTI o risco é baixo, quer de hemorragia 
espontânea quer traumática (incidencia 0,1-1%); o 
risco relaciona-se com a gravidade da 
trombocitopenia

Kuppermann N. et al, J Pediatr 2011;158:1003-8). 



alterações coagulação

• a coagulopatia aumenta o risco mas o poder 
desta relação ainda não foi determinado

• se varfarina TC só 8h após TCE

• se anticoagulante/antiplaquetário deve haver 
follow-up de 7dias-1mes após TCE

Nice, 2014



anamnese
• idade

• doença neurológica prévia

• válvula de derivação ventrículo-peritoneal

• malformações arterio-venosas

• diátese hemorrágica

• mecanismo da lesão/ circunstancias do traumatismo

• tempo decorrido

• superficie do impacto

• distancia de impacto



mecanismo da lesão

• distancia do impacto - mecanismo de alta 
energia

• PECARN 0,9m (<2a); 1,5m (>2a)

• CHALICE - 3 metros

• NICE - queda de 1 metro; 5 degraus



anamnese

ATENÇÃO:maus tratos 
1. história incongruente 
2. atraso na procura de atendimento médico 
3. múltiplas hospitalizações 
4. lesoes em diferentes estadios 
5. fraturas múltiplas, bilaterais, cruzam as suturas, hematoma subdural



avaliação clínica
sintomas, sinais, exame físico sistematizado e 

completo



avaliação clínica
• perda de consciencia 

• défices focais

• alteração do comportamento

• convulsão

• amnésia

• cefaleias

• irritabilidade

• vómitos 

• hematoma epicraniano

• hemorragia

• GCS

• pupilas



avaliação clínica
o que valorizar?



perda de consciencia
• mais frequente em >2anos

• produzido pelo mecanismo aceleração-
desaceleração que causa forças sobre o tronco 
cerebral superior causando perda de 
consciência

• fator de risco de LIC sobretudo se duração > 
1min



alteração do estado de 
consciencia

• confusão, desorientação, sonolência, agitação, 
discurso repetitivo, lentificado

• associado a um aumento do risco de LIC, 
sobretudo se persistem >2horas depois do TCE



convulsões

• pós traumáticas imediatas

• mais frequentes <3anos

• podem ser causadas por: edema cerebral, 
hemorragia, fratura craniana deprimida

• indicação para TC (pq estão associadas a LIC)



amnésia

• nos adultos está associado a LIC

• aumenta o risco de LIC embora a duração e o 
tipo sejam controversos, a anterógrada (pós 
traumática) é a que geralmente está associada a 
LIC mas a retrógrada é um FR importante (NICE,
2014) 



cefaleias
• muito frequente

• nos lactentes pode traduzir-se por irritabilidade

• a presença de cefaleias graves implica pelo menos 
um risco intermédio no grupo 2-18anos 

• a TBI clínica ou lesão na TC são muito raras quando 
a cefaleia é um sintoma isolado no TCE pelo que se 
sugere observação antes da decisão do TC

Kuppermann N. et al, PEDIATRICS Volume 135, number 3, March 2015 



vómitos

• não existe evidencia clara que seja FR para LIC 
quando sintoma isolado

• são mais frequentes quando há predisposição 
pessoal para vómitos

• atenção aos vómitos que persistem >6h após 
TCE



vómitos

• atenção se >3 vómitos num período de 4horas
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vómitos

• o TC deve ser pedido quando há outros 
achados clínicos associados

Kuppermann N. et al,Ann Emerg Med. 2014;63:657-665 



hematoma epicraniano
• tamanho

• pequeno <1cm

• médio 1-3cm

• grande >3cm (CHALICE >5cm)

• consistencia 

• mole

• duro

• localização



hematoma epicraniano

• maior risco de LIC

• hematomas maiores

• localização parietal

• consistência mole



hematoma epicraniano
• a presença de TBI clinicamente significativa 

com TC alterado é mínima nas crianças <2anos 
com hematoma isolado

• a maioria das fraturas associam-se a 
cefalohematoma

• a maioria das LIC na criança assintomática têm 
fratura associada

Kuppermann N. et al, Ann Emerg Med. 2014;64:153-162. 



hematoma epicraniano
• A idade, hematoma não frontal, hematoma >1cm, 

mecanismo de lesão severo foram independentemente 
associados a TBI no TC

• O risco é maior se idade <6 meses e hematomas 
parietais ou temporais

• o risco é maior se <3meses; não é raro haver LIC 
mesmo com hematoma pequeno ou frontal

• é considerado grupo de risco intermédio dos 
3-12meses com hematoma não frontal; o subgrupo 
3-6meses tem um risco substancial 

Kuppermann N. et al, Ann Emerg Med. 2014;64:153-162. 



sinais de fratura craniana
• crepitação óssea

• depressão óssea

• edema mole

• definição de fratura palpável: edema e distorção 
da calote



sinais de fratura da base 
do cranio

• hematoma periorbitário (hemorragia subcutânea 
à volta dos olhos)- olhos de panda

• hematoma retroauricular (hemorragia 
subcutanea sobre a ap.mastoide)- sinal de 
Battle

• hemotimpano,hemorragia ouvidos/nariz (fratura 
placa cribiforme)

• otorreia ou rinorreia de LCR





Physical ExamPhysical Exam

Hemo-tympanum

CSF leak with nasal 
drainage

Hemo-tympanum

CSF leak with nasal 
drainage



GCS
• O/V/M 

• o componente motor é o mais significativo da 
evolução do doente

• a valorização da escala deve ser feita após 
reanimação do doente

• hipotensão, hipoxemia, tóxicos podem interferir 
na pontuação da escala



pupilas

• pupilas assimétricas se diferença >1mm

• pupilas não reativas quando não alteram o 
tamanho >1mm com a luz



• pares cranianos, força muscular, sensibilidade, 
fundo de olho, etc, cervical



preditores significativos de LIC
ATENÇÃO

• sinais neurológicos (défices focais, convulsão)

• GCS <15

• alteração do estado de consciência

• fratura de cranio



exames de imagem







tc de cranio



• exame de eleição para diagnosticar LIC

• mais rápido e simples do que RMN

• indicação depende do risco de LIC

• ponderar o efeito da radiação - risco de 
neoplasia 1/1000-5000 TC realizados

• 25x mais radiação do que a radiografia de 
crânio

• ponderar o efeito da sedação



PECARN, CHALICE, CATCH 

• estes grupos permitiram definir grupos de risco 
que se traduziram numa diminuição do nº de TC 
pedidos

• PECARN - <10% dos TC no TCE ligeiro têm 
alterações e, mesmo esses é muito raro que 
necessitem de intervenção por neurocirurgia



radiografia de cranio



• pode diagnosticar fraturas

• mas atenção a suturas, vasos, variantes da 
normalidade

• a identificação de fratura no RX é um FR de LIC



• 13-23% das fraturas na radiografia não são identificadas por 
clínicos do SU experientes quando as imagens são revistas 
por radiologistas

• nao identifica LIC

• cerca de metade das crianças com LIC não têm fratura

• crianças com risco de LIC devem fazer TC e não Radiog. 
cranio

• PECARN, CHALICE, CATCH - nenhum destes grupos 
recomenda
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radiog. indicações
• suspeita de maus-tratos

• corpo estranho

• crianças <2anos + assintomáticas + hematoma 
significativo (e, por isso, com risco de 
apresentarem fratura) 



indicações AEP
• <2anos e:

• mecanismo de alta energia

• queda >50cm

• queda sobre superficie dura

• traumatismo com objeto pesado

• cefalohematoma

• historia incerta ou sugestiva de abuso

221Manejo del traumatismo craneal pediátrico

Sumario de Recomendaciones. Pruebas de neuroimagen

Indicaciones de radiografía de cráneo
Mayores de 2 años
– Historia incierta o sospecha de maltrato
– Sospecha de cuerpo extraño
– Sospecha de fractura deprimida o herida penetrante
– Ser portador de válvula de derivación intracraneal

Menores de 2 años (además de las anteriores)
– Hematoma o contusión en cuero cabelludo
– Mecanismo de alta energía (por ejemplo vehículos a motor)
– Caída desde más de 50 centímetros de altura
– Caída contra superficies duras (hormigón, o madera)
– Traumatismo no presenciado con la posibilidad de un 

mecanismo significativo

Indicaciones de TC craneal
Mayores de 2 años
– Cualquier alteración de la GCS en la exploración
– Focalidad neurológica durante la exploración
– Signos de:

. Fractura deprimida

. Lesión penetrante

. Fractura de la base
– Pérdida de conciencia superior al minuto
– Convulsión postraumática
– Amnesia postraumática
– Vómitos persistentes
– Cefalea persistente
– Irritabilidad

Menores de 2 años
– Cualquier alteración de la GCS modificada para lactantes
– Focalidad neurológica durante la exploración
– Signos de

. Fractura deprimida

. Lesión penetrante

. Fractura de la base
– Pérdida del conocimiento superior al minuto
– Convulsión postraumática
– Irritabilidad perdurable
– Fractura de cráneo
– Más de 2 episodios de vómitos NIVEL DE EVIDENCIA B

NIVEL DE EVIDENCIA B/C



RMN

• mais sensível que o TC p identificar lesão 
axonal difusa, hematomas subdurais crónicos

• mais demorado

• mais caro

• útil se clinica persistente e TC normal



ecografia

• pode ser útil no diagnóstico de fraturas

• implica FA aberta

• a ausencia de alterações não exclui fratura nem 
LIC



como avaliar o risco 
de LIC no TCE ligeiro?



TCE ligeiro
algoritmos de abordagem



PECARN

• 2 paneis validados com critérios para detectar 
TBI clinicamente significativa

• cada algoritmo consiste em 6 variáveis que se 
aplicam ao grupo <2anos e >2anos



crianças de muito baixo 
risco

• < 2anos

• estado de consciencia normal

• sem hematoma do escalpe 
exceto frontal

• perda de consciencia 
<5segundos

• mecanismo de lesão não 
grave

• sem fratura palpável

• comportamento normal

• > 2anos

• estado de consciencia 
normal

• sem vómitos

• sem perda de consciencia

• mecanismo de lesão não 
grave

• sem sinais de fratura da 
base

• sem cefaleia grave
Kuppermann, Lancet 2009; 374: 1160–70 



• a presença de todos estes critérios identifica 
crianças com muito baixo risco de TBI e 
portanto sem indicação para TC

• < 2anos risco 0,02%

• > 2anos risco 0,05%

Kuppermann, Lancet 2009; 374: 1160–70 



Articles
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CTs in those younger than 2 years and 21% of CTs in 
those aged 2 years and older.

Data to guide clinical decision making for children 
with head trauma are urgently needed because head 
trauma is common and CT use is increasing.6,7,15 Children 
sustaining minor head trauma infrequently have 
traumatic brain injuries and rarely need neurosurgery. 
The small risk of ciTBI after minor head trauma should 
be balanced against the risks of ionising radiation of 
CT.15,34 Improved methods to assess head-injured children 
and evidence-based use of CT are research priorities.15,32,34–36 
CT scans are the source of two-thirds of the collective 
radiation from diagnostic imaging,37 and an estimated 
one million children every year in the USA are 
unnecessarily imaged with CT.15 

Many of the predictors identifi ed in our rules have 
been studied previously with confl icting results, and 
variables identifi ed as predictors of traumatic brain 

injuries in some studies were not predictive in 
others.8–11,18–20,31,32 These confl icting results are partly 
attributable to insuffi  ciently large sample sizes to 
produce precise risk estimates. Additionally, the lack of 
validation studies compromises the generalisability of 
previous rules. The current study is very large, allowing 
suffi  cient statistical power to generate robust and 
generalisable rules. Their accuracy was confi rmed by 
validation populations. Furthermore, as recommended 
by the investigators of a recent systematic review of 
paediatric head CT prediction rules,21 we validated the 
rules in a diverse population, and derived and validated a 
separate rule for preverbal children (<2 years of age).

Another important feature of our analysis is that we 
excluded children with GCS scores of less than 14, in 
whom the risk of traumatic brain injury on CT is more 
than 20%.8,10,11,19,20 This substantial risk outweighs the 
radiation risk from CT, and therefore CT use in this 
group is not controversial. Inclusion of these patients 
with low GCS scores artifi cially increases rule 
performance. Similarly, our study also excluded 
asymptomatic children with very-low-risk injury 
mechanisms, to avoid overinfl ating the negative 
predictive value. 

CT is the reference standard for rapid detection of 
traumatic brain injuries, but might also identify minor or 
unrelated fi ndings irrelevant for acute management. 
Defi nitions of ciTBIs in children have not been agreed 
upon, although some previous prediction studies have 
excluded minor CT fi ndings.8,19 Conversely, CT imaging 
might miss some injuries identifi able by other 
modalities,3,4 and children might need hospital admission 
for traumatic brain injury despite normal CT scans.10 In 
our study, we used a patient-oriented composite outcome 
measure, which included both CT results and clinical 
outcomes. The use of a patient-oriented outcome 
overcomes the imperfect sensitivity and specifi city of CT 
for identifying traumatic brain injuries, and allows 
minor and incidental CT fi ndings to be ignored. 

Children younger than 2 years are the most sensitive to 
radiation, increasing the importance of CT reduction. 
Clinicians’ confi dence in assessing very young patients is 
also usually lower than for older patients, especially 
outside of children’s hospitals. Furthermore, centres 
participating in this study were mainly paediatric hospitals 
with rates of CT use substantially lower than those in non-
children’s hospitals.17 The potential reduction in CT use by 
application of these prediction rules could therefore be 
greater in general hospitals, where most children seeking 
emergency care in the USA are assessed.38 

We identifi ed a large group of children in whom CT can 
be avoided. Although the overall rate of CT use in this 
study was lower than that of the US national average,6 
application of the prediction rules might nonetheless 
result in substantial reduction of CT use in centres similar 
to those participating in our study. The extent of this 
reduction is unclear, however, as not all children outside of 

Figure 3: Suggested CT algorithm for children younger than 2 years (A) and for those aged 2 years and older 
(B) with GCS scores of 14–15 after head trauma*
GCS=Glasgow Coma Scale. ciTBI=clinically-important traumatic brain injury. LOC=loss of consciousness. *Data are 
from the combined derivation and validation populations. †Other signs of altered mental status: agitation, 
somnolence, repetitive questioning, or slow response to verbal communication. ‡Severe mechanism of injury: 
motor vehicle crash with patient ejection, death of another passenger, or rollover; pedestrian or bicyclist without 
helmet struck by a motorised vehicle; falls of more than 0·9 m (3 feet) (or more than 1·5 m [5 feet] for panel B); or 
head struck by a high-impact object. §Patients with certain isolated fi ndings (ie, with no other fi ndings suggestive 
of traumatic brain injury), such as isolated LOC,39,40 isolated headache,41 isolated vomiting,41 and certain types of 
isolated scalp haematomas in infants older than 3 months,31,42 have a risk of ciTBI substantially lower than 1%. 
¶Risk of ciTBI exceedingly low, generally lower than risk of CT-induced malignancies. Therefore, CT scans are not 
indicated for most patients in this group.

GCS=14 or other signs of altered mental status†,  
or palpable skull fracture 

A 

 13·9% of population 
 4·4% risk of ciTBI 

Yes 
CT recommended 

No 

Occipital or parietal or temporal scalp haematoma,  
or history of LOC ≥5 s, or severe mechanism of  
injury‡, or not acting normally per parent 

Yes 

 32·9% of population
 0·9% risk of ciTBI

Observation versus CT on the basis  
of other clinical factors including: 
• Physician experience 
• Multiple versus isolated§ findings 
• Worsening symptoms or signs after  
 emergency department observation 
• Age <3 months 
• Parental preference  
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Summary
Background CT imaging of head-injured children has risks of radiation-induced malignancy. Our aim was to identify 
children at very low risk of clinically-important traumatic brain injuries (ciTBI) for whom CT might be unnecessary.

Methods We enrolled patients younger than 18 years presenting within 24 h of head trauma with Glasgow Coma 
Scale scores of 14–15 in 25 North American emergency departments. We derived and validated age-specifi c prediction 
rules for ciTBI (death from traumatic brain injury, neurosurgery, intubation >24 h, or hospital admission ≥2 nights).

Findings We enrolled and analysed 42 412 children (derivation and validation populations: 8502 and 2216 younger 
than 2 years, and 25 283 and 6411 aged 2 years and older). We obtained CT scans on 14 969 (35·3%); ciTBIs occurred 
in 376 (0·9%), and 60 (0·1%) underwent neurosurgery. In the validation population, the prediction rule for children 
younger than 2 years (normal mental status, no scalp haematoma except frontal, no loss of consciousness or loss of 
consciousness for less than 5 s, non-severe injury mechanism, no palpable skull fracture, and acting normally 
according to the parents) had a negative predictive value for ciTBI of 1175/1175 (100·0%, 95% CI 99·7–100·0) and 
sensitivity of 25/25 (100%, 86·3–100·0). 167 (24·1%) of 694 CT-imaged patients younger than 2 years were in this 
low-risk group. The prediction rule for children aged 2 years and older (normal mental status, no loss of consciousness, 
no vomiting, non-severe injury mechanism, no signs of basilar skull fracture, and no severe headache) had a negative 
predictive value of 3696/3698 (99·95%, 99·80–99·99) and sensitivity of 61/63 (96·8%, 89·0–99·6). 438 (19·7%) of  
2223 CT-imaged patients aged 2 years and older were in this low-risk group. Neither rule missed neurosurgery in 
validation populations.

Interpretation These validated prediction rules identifi ed children at very low risk of ciTBIs for whom CT can routinely 
be obviated.

Funding The Emergency Medical Services for Children Programme of the Maternal and Child Health Bureau, and the 
Maternal and Child Health Bureau Research Programme, Health Resources and Services Administration, US 
Department of Health and Human Services. 

Introduction
Traumatic brain injury is a leading cause of death and 
disability in children worldwide. In the USA, head 
trauma in individuals aged 18 years and younger results 
in about 7400 deaths, over 60 000 hospital admissions, 
and over 600 000 emergency department visits every 
year.1,2 Children with clinically-important traumatic brain 
injury (ciTBI) needing acute intervention, especially 
neurosurgery, should be identifi ed rapidly. CT is the 
reference standard for emergently diagnosing traumatic 
brain injuries, although some brain injuries are not seen 
on CT.3,4 About 50% of children assessed in North 
American emergency departments for head trauma 
undergo CT5,6 (Faul M, Centers for Disease Control and 
Prevention, personal communication). Between 1995 
and 2005, CT use more than doubled.6,7 Furthermore, 
many traumatic brain injuries identifi ed on CT do not 

need acute intervention, and some are false positives or 
non-traumatic fi ndings. Clinical studies using abnormal 
CT fi ndings as the outcome measure for identifying 
children with traumatic brain injuries might promote 
excessive CT use. Children with apparently minor head 
trauma (Glasgow Coma Scale [GCS] scores of 14–15) are 
the group most frequently assessed. These children 
commonly undergo neuroimaging and account for 40–
60% of those with traumatic brain injuries seen on CT.8–11 
Less than 10% of CT scans in children with minor head 
trauma, however, show traumatic brain injuries. 
Furthermore, injuries needing neurosurgery are very 
uncommon in children with GCS scores of 14–15.10–13

Reduction of CT use is important because ionising 
radiation from CT scans can cause lethal malig-
nancies.14–16 The estimated rate of lethal malignancies 
from CT is between 1 in 1000 and 1 in 5000 paediatric 
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CTs in those younger than 2 years and 21% of CTs in 
those aged 2 years and older.

Data to guide clinical decision making for children 
with head trauma are urgently needed because head 
trauma is common and CT use is increasing.6,7,15 Children 
sustaining minor head trauma infrequently have 
traumatic brain injuries and rarely need neurosurgery. 
The small risk of ciTBI after minor head trauma should 
be balanced against the risks of ionising radiation of 
CT.15,34 Improved methods to assess head-injured children 
and evidence-based use of CT are research priorities.15,32,34–36 
CT scans are the source of two-thirds of the collective 
radiation from diagnostic imaging,37 and an estimated 
one million children every year in the USA are 
unnecessarily imaged with CT.15 

Many of the predictors identifi ed in our rules have 
been studied previously with confl icting results, and 
variables identifi ed as predictors of traumatic brain 

injuries in some studies were not predictive in 
others.8–11,18–20,31,32 These confl icting results are partly 
attributable to insuffi  ciently large sample sizes to 
produce precise risk estimates. Additionally, the lack of 
validation studies compromises the generalisability of 
previous rules. The current study is very large, allowing 
suffi  cient statistical power to generate robust and 
generalisable rules. Their accuracy was confi rmed by 
validation populations. Furthermore, as recommended 
by the investigators of a recent systematic review of 
paediatric head CT prediction rules,21 we validated the 
rules in a diverse population, and derived and validated a 
separate rule for preverbal children (<2 years of age).

Another important feature of our analysis is that we 
excluded children with GCS scores of less than 14, in 
whom the risk of traumatic brain injury on CT is more 
than 20%.8,10,11,19,20 This substantial risk outweighs the 
radiation risk from CT, and therefore CT use in this 
group is not controversial. Inclusion of these patients 
with low GCS scores artifi cially increases rule 
performance. Similarly, our study also excluded 
asymptomatic children with very-low-risk injury 
mechanisms, to avoid overinfl ating the negative 
predictive value. 

CT is the reference standard for rapid detection of 
traumatic brain injuries, but might also identify minor or 
unrelated fi ndings irrelevant for acute management. 
Defi nitions of ciTBIs in children have not been agreed 
upon, although some previous prediction studies have 
excluded minor CT fi ndings.8,19 Conversely, CT imaging 
might miss some injuries identifi able by other 
modalities,3,4 and children might need hospital admission 
for traumatic brain injury despite normal CT scans.10 In 
our study, we used a patient-oriented composite outcome 
measure, which included both CT results and clinical 
outcomes. The use of a patient-oriented outcome 
overcomes the imperfect sensitivity and specifi city of CT 
for identifying traumatic brain injuries, and allows 
minor and incidental CT fi ndings to be ignored. 

Children younger than 2 years are the most sensitive to 
radiation, increasing the importance of CT reduction. 
Clinicians’ confi dence in assessing very young patients is 
also usually lower than for older patients, especially 
outside of children’s hospitals. Furthermore, centres 
participating in this study were mainly paediatric hospitals 
with rates of CT use substantially lower than those in non-
children’s hospitals.17 The potential reduction in CT use by 
application of these prediction rules could therefore be 
greater in general hospitals, where most children seeking 
emergency care in the USA are assessed.38 

We identifi ed a large group of children in whom CT can 
be avoided. Although the overall rate of CT use in this 
study was lower than that of the US national average,6 
application of the prediction rules might nonetheless 
result in substantial reduction of CT use in centres similar 
to those participating in our study. The extent of this 
reduction is unclear, however, as not all children outside of 

Figure 3: Suggested CT algorithm for children younger than 2 years (A) and for those aged 2 years and older 
(B) with GCS scores of 14–15 after head trauma*
GCS=Glasgow Coma Scale. ciTBI=clinically-important traumatic brain injury. LOC=loss of consciousness. *Data are 
from the combined derivation and validation populations. †Other signs of altered mental status: agitation, 
somnolence, repetitive questioning, or slow response to verbal communication. ‡Severe mechanism of injury: 
motor vehicle crash with patient ejection, death of another passenger, or rollover; pedestrian or bicyclist without 
helmet struck by a motorised vehicle; falls of more than 0·9 m (3 feet) (or more than 1·5 m [5 feet] for panel B); or 
head struck by a high-impact object. §Patients with certain isolated fi ndings (ie, with no other fi ndings suggestive 
of traumatic brain injury), such as isolated LOC,39,40 isolated headache,41 isolated vomiting,41 and certain types of 
isolated scalp haematomas in infants older than 3 months,31,42 have a risk of ciTBI substantially lower than 1%. 
¶Risk of ciTBI exceedingly low, generally lower than risk of CT-induced malignancies. Therefore, CT scans are not 
indicated for most patients in this group.
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Summary
Background CT imaging of head-injured children has risks of radiation-induced malignancy. Our aim was to identify 
children at very low risk of clinically-important traumatic brain injuries (ciTBI) for whom CT might be unnecessary.

Methods We enrolled patients younger than 18 years presenting within 24 h of head trauma with Glasgow Coma 
Scale scores of 14–15 in 25 North American emergency departments. We derived and validated age-specifi c prediction 
rules for ciTBI (death from traumatic brain injury, neurosurgery, intubation >24 h, or hospital admission ≥2 nights).

Findings We enrolled and analysed 42 412 children (derivation and validation populations: 8502 and 2216 younger 
than 2 years, and 25 283 and 6411 aged 2 years and older). We obtained CT scans on 14 969 (35·3%); ciTBIs occurred 
in 376 (0·9%), and 60 (0·1%) underwent neurosurgery. In the validation population, the prediction rule for children 
younger than 2 years (normal mental status, no scalp haematoma except frontal, no loss of consciousness or loss of 
consciousness for less than 5 s, non-severe injury mechanism, no palpable skull fracture, and acting normally 
according to the parents) had a negative predictive value for ciTBI of 1175/1175 (100·0%, 95% CI 99·7–100·0) and 
sensitivity of 25/25 (100%, 86·3–100·0). 167 (24·1%) of 694 CT-imaged patients younger than 2 years were in this 
low-risk group. The prediction rule for children aged 2 years and older (normal mental status, no loss of consciousness, 
no vomiting, non-severe injury mechanism, no signs of basilar skull fracture, and no severe headache) had a negative 
predictive value of 3696/3698 (99·95%, 99·80–99·99) and sensitivity of 61/63 (96·8%, 89·0–99·6). 438 (19·7%) of  
2223 CT-imaged patients aged 2 years and older were in this low-risk group. Neither rule missed neurosurgery in 
validation populations.

Interpretation These validated prediction rules identifi ed children at very low risk of ciTBIs for whom CT can routinely 
be obviated.
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Introduction
Traumatic brain injury is a leading cause of death and 
disability in children worldwide. In the USA, head 
trauma in individuals aged 18 years and younger results 
in about 7400 deaths, over 60 000 hospital admissions, 
and over 600 000 emergency department visits every 
year.1,2 Children with clinically-important traumatic brain 
injury (ciTBI) needing acute intervention, especially 
neurosurgery, should be identifi ed rapidly. CT is the 
reference standard for emergently diagnosing traumatic 
brain injuries, although some brain injuries are not seen 
on CT.3,4 About 50% of children assessed in North 
American emergency departments for head trauma 
undergo CT5,6 (Faul M, Centers for Disease Control and 
Prevention, personal communication). Between 1995 
and 2005, CT use more than doubled.6,7 Furthermore, 
many traumatic brain injuries identifi ed on CT do not 

need acute intervention, and some are false positives or 
non-traumatic fi ndings. Clinical studies using abnormal 
CT fi ndings as the outcome measure for identifying 
children with traumatic brain injuries might promote 
excessive CT use. Children with apparently minor head 
trauma (Glasgow Coma Scale [GCS] scores of 14–15) are 
the group most frequently assessed. These children 
commonly undergo neuroimaging and account for 40–
60% of those with traumatic brain injuries seen on CT.8–11 
Less than 10% of CT scans in children with minor head 
trauma, however, show traumatic brain injuries. 
Furthermore, injuries needing neurosurgery are very 
uncommon in children with GCS scores of 14–15.10–13

Reduction of CT use is important because ionising 
radiation from CT scans can cause lethal malig-
nancies.14–16 The estimated rate of lethal malignancies 
from CT is between 1 in 1000 and 1 in 5000 paediatric 
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CTs in those younger than 2 years and 21% of CTs in 
those aged 2 years and older.

Data to guide clinical decision making for children 
with head trauma are urgently needed because head 
trauma is common and CT use is increasing.6,7,15 Children 
sustaining minor head trauma infrequently have 
traumatic brain injuries and rarely need neurosurgery. 
The small risk of ciTBI after minor head trauma should 
be balanced against the risks of ionising radiation of 
CT.15,34 Improved methods to assess head-injured children 
and evidence-based use of CT are research priorities.15,32,34–36 
CT scans are the source of two-thirds of the collective 
radiation from diagnostic imaging,37 and an estimated 
one million children every year in the USA are 
unnecessarily imaged with CT.15 

Many of the predictors identifi ed in our rules have 
been studied previously with confl icting results, and 
variables identifi ed as predictors of traumatic brain 

injuries in some studies were not predictive in 
others.8–11,18–20,31,32 These confl icting results are partly 
attributable to insuffi  ciently large sample sizes to 
produce precise risk estimates. Additionally, the lack of 
validation studies compromises the generalisability of 
previous rules. The current study is very large, allowing 
suffi  cient statistical power to generate robust and 
generalisable rules. Their accuracy was confi rmed by 
validation populations. Furthermore, as recommended 
by the investigators of a recent systematic review of 
paediatric head CT prediction rules,21 we validated the 
rules in a diverse population, and derived and validated a 
separate rule for preverbal children (<2 years of age).

Another important feature of our analysis is that we 
excluded children with GCS scores of less than 14, in 
whom the risk of traumatic brain injury on CT is more 
than 20%.8,10,11,19,20 This substantial risk outweighs the 
radiation risk from CT, and therefore CT use in this 
group is not controversial. Inclusion of these patients 
with low GCS scores artifi cially increases rule 
performance. Similarly, our study also excluded 
asymptomatic children with very-low-risk injury 
mechanisms, to avoid overinfl ating the negative 
predictive value. 

CT is the reference standard for rapid detection of 
traumatic brain injuries, but might also identify minor or 
unrelated fi ndings irrelevant for acute management. 
Defi nitions of ciTBIs in children have not been agreed 
upon, although some previous prediction studies have 
excluded minor CT fi ndings.8,19 Conversely, CT imaging 
might miss some injuries identifi able by other 
modalities,3,4 and children might need hospital admission 
for traumatic brain injury despite normal CT scans.10 In 
our study, we used a patient-oriented composite outcome 
measure, which included both CT results and clinical 
outcomes. The use of a patient-oriented outcome 
overcomes the imperfect sensitivity and specifi city of CT 
for identifying traumatic brain injuries, and allows 
minor and incidental CT fi ndings to be ignored. 

Children younger than 2 years are the most sensitive to 
radiation, increasing the importance of CT reduction. 
Clinicians’ confi dence in assessing very young patients is 
also usually lower than for older patients, especially 
outside of children’s hospitals. Furthermore, centres 
participating in this study were mainly paediatric hospitals 
with rates of CT use substantially lower than those in non-
children’s hospitals.17 The potential reduction in CT use by 
application of these prediction rules could therefore be 
greater in general hospitals, where most children seeking 
emergency care in the USA are assessed.38 

We identifi ed a large group of children in whom CT can 
be avoided. Although the overall rate of CT use in this 
study was lower than that of the US national average,6 
application of the prediction rules might nonetheless 
result in substantial reduction of CT use in centres similar 
to those participating in our study. The extent of this 
reduction is unclear, however, as not all children outside of 

Figure 3: Suggested CT algorithm for children younger than 2 years (A) and for those aged 2 years and older 
(B) with GCS scores of 14–15 after head trauma*
GCS=Glasgow Coma Scale. ciTBI=clinically-important traumatic brain injury. LOC=loss of consciousness. *Data are 
from the combined derivation and validation populations. †Other signs of altered mental status: agitation, 
somnolence, repetitive questioning, or slow response to verbal communication. ‡Severe mechanism of injury: 
motor vehicle crash with patient ejection, death of another passenger, or rollover; pedestrian or bicyclist without 
helmet struck by a motorised vehicle; falls of more than 0·9 m (3 feet) (or more than 1·5 m [5 feet] for panel B); or 
head struck by a high-impact object. §Patients with certain isolated fi ndings (ie, with no other fi ndings suggestive 
of traumatic brain injury), such as isolated LOC,39,40 isolated headache,41 isolated vomiting,41 and certain types of 
isolated scalp haematomas in infants older than 3 months,31,42 have a risk of ciTBI substantially lower than 1%. 
¶Risk of ciTBI exceedingly low, generally lower than risk of CT-induced malignancies. Therefore, CT scans are not 
indicated for most patients in this group.
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Summary
Background CT imaging of head-injured children has risks of radiation-induced malignancy. Our aim was to identify 
children at very low risk of clinically-important traumatic brain injuries (ciTBI) for whom CT might be unnecessary.

Methods We enrolled patients younger than 18 years presenting within 24 h of head trauma with Glasgow Coma 
Scale scores of 14–15 in 25 North American emergency departments. We derived and validated age-specifi c prediction 
rules for ciTBI (death from traumatic brain injury, neurosurgery, intubation >24 h, or hospital admission ≥2 nights).

Findings We enrolled and analysed 42 412 children (derivation and validation populations: 8502 and 2216 younger 
than 2 years, and 25 283 and 6411 aged 2 years and older). We obtained CT scans on 14 969 (35·3%); ciTBIs occurred 
in 376 (0·9%), and 60 (0·1%) underwent neurosurgery. In the validation population, the prediction rule for children 
younger than 2 years (normal mental status, no scalp haematoma except frontal, no loss of consciousness or loss of 
consciousness for less than 5 s, non-severe injury mechanism, no palpable skull fracture, and acting normally 
according to the parents) had a negative predictive value for ciTBI of 1175/1175 (100·0%, 95% CI 99·7–100·0) and 
sensitivity of 25/25 (100%, 86·3–100·0). 167 (24·1%) of 694 CT-imaged patients younger than 2 years were in this 
low-risk group. The prediction rule for children aged 2 years and older (normal mental status, no loss of consciousness, 
no vomiting, non-severe injury mechanism, no signs of basilar skull fracture, and no severe headache) had a negative 
predictive value of 3696/3698 (99·95%, 99·80–99·99) and sensitivity of 61/63 (96·8%, 89·0–99·6). 438 (19·7%) of  
2223 CT-imaged patients aged 2 years and older were in this low-risk group. Neither rule missed neurosurgery in 
validation populations.

Interpretation These validated prediction rules identifi ed children at very low risk of ciTBIs for whom CT can routinely 
be obviated.
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Introduction
Traumatic brain injury is a leading cause of death and 
disability in children worldwide. In the USA, head 
trauma in individuals aged 18 years and younger results 
in about 7400 deaths, over 60 000 hospital admissions, 
and over 600 000 emergency department visits every 
year.1,2 Children with clinically-important traumatic brain 
injury (ciTBI) needing acute intervention, especially 
neurosurgery, should be identifi ed rapidly. CT is the 
reference standard for emergently diagnosing traumatic 
brain injuries, although some brain injuries are not seen 
on CT.3,4 About 50% of children assessed in North 
American emergency departments for head trauma 
undergo CT5,6 (Faul M, Centers for Disease Control and 
Prevention, personal communication). Between 1995 
and 2005, CT use more than doubled.6,7 Furthermore, 
many traumatic brain injuries identifi ed on CT do not 

need acute intervention, and some are false positives or 
non-traumatic fi ndings. Clinical studies using abnormal 
CT fi ndings as the outcome measure for identifying 
children with traumatic brain injuries might promote 
excessive CT use. Children with apparently minor head 
trauma (Glasgow Coma Scale [GCS] scores of 14–15) are 
the group most frequently assessed. These children 
commonly undergo neuroimaging and account for 40–
60% of those with traumatic brain injuries seen on CT.8–11 
Less than 10% of CT scans in children with minor head 
trauma, however, show traumatic brain injuries. 
Furthermore, injuries needing neurosurgery are very 
uncommon in children with GCS scores of 14–15.10–13

Reduction of CT use is important because ionising 
radiation from CT scans can cause lethal malig-
nancies.14–16 The estimated rate of lethal malignancies 
from CT is between 1 in 1000 and 1 in 5000 paediatric 
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• a presença de 1 fator de risco aumenta o risco 
de TBI para 0,8% 

• se presença de múltiplos fatores ou idade 
<3meses ou agravamento clínico implica 
realização de TC

Kuppermann, Lancet 2009; 374: 1160–70 
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Figure 3: Selection of children for CT head scan 
Algorithm 2: Selection of children for CT head scan

Are any of the following risk factors 
present?1

x Suspicion of non-accidental injury
x Post-traumatic seizure, but no history of epilepsy
x On initial assessment GCS <14, or for children under 1 year GCS 

(paediatric) < 15
x At 2 hours after the injury GCS < 15
x Suspected open or depressed skull injury or tense fontanelle.
x Any sign of basal skull fracture (haemotympanum ‘panda’ eyes, 

cerebrospinal fluid leakage from the ear or nose, Battle’s sign).
x Focal neurological deficit
x For children under 1 year, presence of bruise, swelling or laceration 

of more than 5 cm on the head

Yes No

x Witnessed loss of consciousness > 5 minutes
x Abnormal drowsiness
x 3 or more discrete episodes of vomiting
x Dangerous mechanism of injury (high-speed 

road traffic accident either as a pedestrian, 
cyclist or vehicle occupant, fall from height of > 
3 metres, high speed injury from an object

x Amnesia (antegrade or retrograde) lasting > 5 
minutes (assessment not possible in pre-verbal 
children and unlikely in any child < 5 years).

Children presenting to the emergency department who 
have sustained a head injury.

Yes, > 1 
factor

Observe for a minimum of 
4 hours post head injury.

Yes

Perform CT head scan 
within 8 hours of the injury. 

A provisional written 
radiologist’s report should 
be made available within 1 
hour of the CT head scan 

taking place.

No

No

No imaging 
required. Use 

clinical 
judgement to 

determine when 
further 

observation is 
required.

Yes, 1 
factor

Perform CT head scan 
within 1 hour of risk factor 

being identified. A 
provisional written radiology 

report should be made 
available within 1 hour of the 
CT head scan taking place.

Are any of the following 
risk factors present during 

observation?
x GCS < 15, 
x further vomiting
x further episodes of 

abnormal drowsiness

Yes

Are any of the following risk factors present?

No

Current warfarin treatment?
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cerebrospinal fluid leakage from the ear or nose, Battle’s sign).
x Focal neurological deficit
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of more than 5 cm on the head
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x Amnesia (antegrade or retrograde) lasting > 5 
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children and unlikely in any child < 5 years).
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have sustained a head injury.
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Appendix Three: CHALICE  

The children’s head injury algorithm for the prediction of important clinical events rule  

A computed tomography scan is required if any of the following criteria are present. 

x History 
� Witnessed loss of consciousness of >5 min duration 

� History of amnesia (either antegrade or retrograde) of >5 min duration  

� Abnormal drowsiness (defined as drowsiness in excess of that expected by the examining 

doctor) 

� ≥3 vomits after head injury (a vomit is defined as a single discrete episode of vomiting) 

� Suspicion of non-accidental injury (NAI, defined as any suspicion of NAI by the examining 

doctor) 

� Seizure after head injury in a patient who has no history of epilepsy 

x Examination 
� Glasgow Coma Score (GCS) <14, or GCS<15 if <1 year old 

� Suspicion of penetrating or depressed skull injury or tense fontanelle 

� Signs of a basal skull fracture (defined as evidence of blood or cerebrospinal fluid from ear or 

nose, panda eyes, Battles sign, haemotympanum, facial crepitus or serious facial injury) 

� Positive focal neurology (defined as any focal neurology, including motor, sensory, 

coordination or reflex abnormality) 

� Presence of bruise, swelling or laceration >5 cm if <1 year old 

x Mechanism  
� High-speed road traffic accident (defined as accident with speed >40 m/h) either as 

pedestrian, cyclist or occupant  

� Fall of >3 m in height 

� High-speed injury from a projectile or an object 

If none of the above variables are present, patient is at low risk of intracranial pathology 

 

Inclusion criteria (ALL must be satisfied for the CHALICE rule to be applied) 

1. Patients less than 16 years old with a history or signs of injury to head  

2. Loss of consciousness or amnesia not a requirement 

 

Exclusion criteria – None 

TC: 
todos os FR alto 

e intermédio
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APPENDIX FOUR: CATCH  
Canadian Assessment of Tomography for Childhood Head injury: the CATCH Rule  

CT of the head is required only for children with minor head injury* and any one of the following 

findings: 

High risk (need for neurologic intervention) 
x Glasgow Coma Scale score <15 at two hours after injury 

x Suspected open or depressed skull fracture 

x History of worsening headache 

x Irritability on examination 

Medium risk (brain injury on CT scan) 
x Any sign of basal skull fracture (e.g., haemotympanum, “raccoon” eyes, otorrhea or rhinorrhea 

of the cerebrospinal fluid, Battle’s sign) 
x Large, boggy haematoma of the scalp 

x Dangerous mechanism of injury (e.g., motor vehicle crash, fall from elevation ≥3 ft [≥91 cm] or 
5 stairs, fall from bicycle with no helmet) 

Note: CT = computed tomography. 

*Minor head injury is defined as injury within the past 24 hours associated with witnessed loss of 

consciousness, definite amnesia, witnessed disorientation, persistent vomiting (more than one 

episode) or persistent irritability (in a child under two years of age) in a patient with a Glasgow Coma 

Scale score of 13-15.  

 

Inclusion criteria: (ALL must be satisfied for the CATCH rule to be applied) 

x Blunt trauma to the head resulting in witnessed loss of consciousness, definite amnesia, witnessed 

disorientation, persistent vomiting (two or more distinct episodes 15 minutes apart), or persistent 

irritability in the ED (for children under two years of age) 

x Initial GCS of at least 13 

x Injury within the past 24 hours 

Exclusion criteria: (If ANY are present the CATCH rule cannot be applied) 

x Obvious penetrating skull injury 

x Obvious depressed fracture 

x Acute focal neurological deficit 

x Chronic generalized developmental delay 

x Head injury secondary to suspected child abuse 

x Patients returning for reassessment of a previously treated head injury 

x Pregnancy 

 

TC: 
FR alto e 

intermédio



proposta de 
abordagem



alto risco LIC
• > 2 anos

• diminuição ou alteração do estado de consciência (GCS <=14, agitação 
ou irritabilidade persistente, sonolencia, resposta lentificada à 
comunicação verbal, perguntas repetitivas) - mantidos >2horas pos 
traumatismo

• GCS <=13 em qualquer momento

• focalidade neurológica

• palpação de fratura de cranio ou sinais clínicos de fratura da base ou 
evidencia radiologia de fratura de crânio (<24h de evolução)

• perda de consciencia >1minuto

• convulsão pos-traumática



alto risco LIC
• < 2 anos

• diminuição ou alteração do estado de consciencia (GCS <=14 em qualquer 
momento, agitação ou irritabilidade persistente, sonolência)

• focalidade neurológica

• palpação de fratura de cranio ou sinais clínicos de fratura da base ou evidencia 
radiologia de fratura de crânio (<24h de evolução)

• perda de consciencia >1minuto

• convulsão pos-traumática

• FA abaulada

• vomitos persistentes

• suspeita de maus tratos



alto risco de LIC

• a presença de pelo menos 1 critério de alto 
risco de LIC 

TC cranio



risco intermédio de LIC
• > 2anos

• perda de consciencia <1 minuto

• mecanismo de alta energia 
(acidente de viação com projeção 
da criança, morte de outro 
passageiro no veiculo, peão ou 
ciclista atropelado sem capacete, 
queda de >1,5metros, atingimento 
por objeto pesado, com força

• cefaleia intensa

• vómitos persistentes (mantidos 
várias horas após TCE)

• amnésia pos-traumática

• < 2 anos

• perda de consciencia <1 minuto

• mecanismo de alta energia (acidente de 
viação com projeção da criança, morte 
de outro passageiro no veiculo, peão 
ou ciclista atropelado sem capacete, 
queda de 0,9m, atingimento por objeto 
pesado, com força

• vómitos

• cefalohematoma >5cm e/ou occipital, 
parietal ou temporal

• alteração prolongada do 
comportamento

• letargia e irritabilidade prévias já 
resolvidas 



risco intermédio de LIC

• presença de 1 critério de 
risco intermédio

• persistencia ou 
agravamento da 
sintomatologia durante o 
período de observação

• quanto maior o nº ou 
intensidade dos sintomas  e 
menor a idade (<3meses)

TC

observação 
mínimo 

 4-6horas
TC

TC

ou

observação durante periodo minimo de 4-6horas - tempo associado a deterioração causada 
pela lesão cerebral secundária (AEP)



risco intermédio de LIC

< 2 anos
assintomáticos

cefalohematoma nao frontal
radiografia de cranio



indicações TC

• grupos de alto risco

• vários fatores de risco intermédio

• progressão dos sintomas de risco intermédio 
durante a observação



baixo risco de LIC
• nenhum dos indicadores 

clínicos anteriores

• assintomático

• exame neurológico normal

• mecanismo de baixa 
energia

• sem cefalohematoma 
exceto frontal

• >3meses

alta  
com vigilancia  
no domicílio



fraturas de cranio



fraturas de cranio
• mais frequente <2anos

• parietal>>occipital>>frontal>>temporal

• porque importante a sua identificação?

• aumentam o risco de LIC (risco 20x maior)

• podem ter complicações associadas



tipos de fratura

• linear

• deprimida

• base do cranio



fratura linear
• têm início no local de maior impacto, distribuem-se ao longo 

do osso sem cruzar as suturas

• 15-30% associam-se a LIC

• clinicamente importantes se cruzam a arteria meningea media 
(fratura temporo-parietal - hematoma epidural) ou o seio 
venoso dural (fratura occipital - hematoma epidural da fossa 
posterior)

• geralmente resolvem sem complicações em 3-6 meses

• fratura craniana evolutiva - herniação de tecido cerebral 
através da dura-mater lesada); defeito ósseo que aumenta 
de tamanho ao longo do tempo



fratura deprimida
• pode palpar-se o defeito ósseo

• 30% associada a LIC

• risco aumentado de convulsão, infeção

• exige avaliação por neurocirurgia

• tratamento conservador se:

• depressão <1cm

• ausência de hemorragia intracraniana



fratura base do cranio
• clinica ja descrita + afetação dos pares cranianos: I, 

VI, VII, VIII

• realizar TC (não visíveis no RX, associadas a LIC, etc)

• complicações: diminuição acuidade auditiva, afetação 
pares cranianos, fistula de LCR, risco de infeção

• fratura da base + fistula de LCR- vacina 
antipneumocócica

• avaliação por neurocirurgia



• a existencia de sinais sugestivos de fratura da 
base pode não se traduzir em imagem de fratura 
no TC (cortes de 5mm podem falhar o 
diagnóstico) ou não existir fratura, de facto.

• complicações possíveis: meningite, fístulas de 
lcr (podem demorar dias a semanas a instalar-
se)

Kuppermann, Ann Emerg Med. 2016;-:1-10 



fratura 



hematoma epidural

dad y puede tener efectos secundarios (hemo-
rragia digestiva, predisposición a la
infección)25. Se admite su uso únicamente en
el caso de una contusión única rodeada de un
halo edematoso importante. Existe consenso
en prescribir metilprednisolona a dosis altas si
hay lesión de la médula espinal.

Tratamiento anticonvulsionante
Si aparecen convulsiones, deberán tratarse. Ante
traumatismos graves se indica tratamiento pro-
filáctico con el objetivo de evitar las crisis con-
vulsivas durante los primeros días, ya que po-
drían, de producirse, aumentar la lesión
cerebral26. Las hidantoínas y la carbamacepina se
han mostrado útiles en la prevención de estas cri-
sis27. Mientras el paciente recibe tratamiento con
midazolam puede considerarse protegido frente
al riesgo de convulsión. El objetivo es prevenir las
crisis tempranas, es decir, las que se producen du-
rante la primera semana tras el traumatismo, por
lo que ese tiempo es el que debe mantenerse el
tratamiento. Las crisis tardías se tratarán en el
momento en que aparezcan como una primera
crisis en un paciente sin otros antecedentes.

Tratamiento gastrointestinal y nutrición
Se protegerá contra la aparición de lesiones di-
gestivas de estrés con bloqueadores H2 o de la
bomba de protones.
En relación con la nutrición, una vez alcanzada
la estabilidad hemodinámica y comprobada la
integridad anatómica y funcional del aparato
digestivo, puede iniciarse la alimentación por
sonda, habitualmente entre el segundo y el ter-
cer días. Si no fuera posible esta vía, se iniciará
nutrición parenteral28.

Tratamiento médico
Todas las medidas descritas deben aplicarse de
manera universal a todo paciente con traumatis-
mo grave. Si existe una lesión tributaria de tra-

tamiento neuroquirúrgico, tales como lesiones
ocupantes de espacio, se efectuará sin mayor
dilación. El hematoma epidural (fig. 4) es el
ejemplo típico. Si no se requiere cirugía, se dise-
ñará un tratamiento médico que deberá seguirse
en la unidad de cuidados intensivos y que puede
dividirse en 2 niveles o escalones13,18.

Medidas de primer nivel
Se iniciarán si la PIC es superior a 20
mmHg13,29 y consisten en:

1. Uso de agentes relajantes; es recomendable
el vecuronio (que se añadirá a la sedoanalgesia
recibida hasta ese momento)18,21.
2. Si el niño lleva un catéter intraventricular
para medición de la PIC, se abrirá para que
salga líquido cefalorraquídeo con la intención
de que descienda la presión (de 3 a 10 ml pue-
den ser suficientes; no se debe dejar abierto de
forma permanente).
3. Administración de manitol, un agente os-
mótico capaz de producir deshidratación del
tejido cerebral, vasoconstricción refleja y dis-
minución del contenido de líquido cefalorra-
quídeo. Se utiliza únicamente cuando se incre-
menta de la PIC en bolo rápido (< 10 min) a
dosis de 0,5 a 1 g/kg de peso, y no en adminis-
tración continua o pautada a un ritmo fijo, in-
dependientemente de los valores de PIC.
Se repondrá la diuresis producida tras su admi-
nistración con suero fisiológico aproximada-
mente durante 2 h y es importante realizar
controles de la osmolaridad del suero a fin de
evitar que ésta sea superior a 320 mOsm/l13.
4. Suero salino hipertónico. Es eficaz en el trata-
miento del shock al aumentar el volumen intra-
vascular y en el tratamiento de la hipertensión
intracraneal al disminuir la cantidad de agua in-
tracerebral sin producir hipovolemia, por lo que
puede ser muy útil en el niño con politraumatis-
mo. Es preferible al manitol si el niño tiene na-
tremia inferior a 135 mEq/l o si hay inestabili-
dad hemodinámica. Se utiliza habitualmente a
concentraciones del 4 o del 6% y a dosis de 4-6
ml por kilogramo de peso a pasar en 15-20 min.
Aunque algunos trabajos indican una buena
tolerancia y una supuesta utilidad de la hiper-
natremia de hasta 170 mEq/l si se alcanza len-
tamente, parece preferible mantenerla por de-
bajo de 155 mEq/l18,30,31.
5. Hiperventilación moderada. La hiperventila-
ción (pCO2 entre 30 y 35 mmHg) produce va-
soconstricción cerebral, disminución del aporte
de sangre y, consiguientemente, descenso de la
PIC. No obstante, la hiperemia no es tan fre-
cuente en la infancia como se suponía. Es acon-
sejable utilizar métodos para valorar el estado de
perfusión cerebral, como la monitorización de la
SjO2 y/o la PtiO2, así como el estudio de los

CUIDADOS INTENSIVOS PEDIÁTRICOS

Traumatismo craneoencefálico grave
F.J. Cambra y A. Palomeque 
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Los corticoides no están
indicados de manera
sistemática en el
tratamiento del
traumatismo craneal grave.

El tratamiento profiláctico
anticonvulsionante está
dirigido a impedir las crisis
convulsivas durante la
primera semana tras el
traumatismo y no debe
mantenerse más tiempo.

La hipotermia y la
craniectomía
descompresiva pueden ser
tratamientos eficaces en la
hipertensión intracraneal
refractaria a otras
medidas.

Lectura rápida

Figura 4. Hematoma epidural. El tratamiento
es la realización urgente de craniectomía para su
evacuación.
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hematoma epidural
• coleçao de sangue entre a dura-mater e o cranio

• imagem de lente biconvexa

• resulta de hemorragia arterial - arteria meningea média ou venosa - veia meningea 
média, veias diploicas ou seios venosos

• pode crescer rapidamente

• se pequena dimensão sem alterações neurológicas associadas - internar num 
centro com NeuroCirurgia

• intervenção rápida se

• desvio da linha média

• deterioração neurológica

• tamanho grande



hematoma subdural



hematoma subdural

• coleção de sangue abaixo da dura-mater

• resulta da rotura de veias corticais que 
atravessam o espaço subdural

• estendem-se por áreas mais extensas do que os 
epidurais



contusão



contusão

• hemorragia intraparenquimatosa

• aumento da densidade do parenquima

• a clínica vai depender da sua localização



lesão axonal difusaDiffuse Axonal Injury (DAI)
• Acceleration-deceleration

• Shearing of axons, edema and 
punctate hemorrhages

• Diffuse swelling on CT scan

• Coma with no hematoma is 
likely DAI, not a brainstem injury



lesão axonal difusa

• localizam-se na periferia da substancia branca

• alteração do estado de consciencia

• pode ser difícil de identificar na TC (RM mais 
específica)



edema cerebral

• área de edema cerebral que pode ser focal, 
multifocal ou difusa

• pode produzir herniação



hemorragia 
subaracnoideia



hemorragia 
subaracnoideia

• aumento da densidade das cisternas ou sulcos 
subaracnoideos

• lesão das artérias da pia-mater ou veias 
corticais



avaliação por neurocirurgia
• LIC

• fratura da base do cranio

• fratura deprimida

• fratura diastática

• lesão penetrante

• agravamento clínico/neurológico

• convulsão sem recuperação completa

• alteração do estado de consciencia que persiste >4h



critérios de internamento
• evidencia radiológica de LIC

• exame neurológico anormal mesmo que TC normal

• Sintomatologia preocupante: vomitos persistentes, cefaleias severas

• suspeita de traumatismo não acidental

• cuidadores não responsáveis ou sem possibilidade de acesso ao hospital em tempo útil

• fraturas deprimidas ou da base do cranio

• fraturas lineares isoladas em <3meses

• fraturas lineares com grandes hematomas epicranianos ou impacto de alta energia pelo 
risco de complicação mais tardia

• fraturas lineares que cruzam o curso da arteria meningea média, seio venoso dural ou 
buraco magno

• intoxicação ou doença que interfiram na correta avaliação neurológica



monitorização durante o 
internamento

• GCS

• tamanho e reatividade 
pupilas

• FR

• FC

• TA

• temperatura

• SPO2
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• observação de 30-30minutos 
até GCS 15;

• cada 30 minutos nas 
primeiras 2horas; h/h nas 4h 
seguintes; cada 2horas

• se agravamento voltar a 
cada 30minutos



repetir TC se:
• queda sustentada (pelo menos 30 minutos) de um ponto na 

GCS

• queda de >=3 pontos na abertura dos olhos ou resposta 
verbal ou >=2pontos na resposta motora

• aparecimento de novo de cefaleia intensa ou vómitos 
persistentes

• sinais neurológicos de novo, tamanho ou reatividade 
pupilar alterada de novo

• TC normal mas o doente mantém GCS<15 após 24horas de 
observação
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• Crianças com TCE ligeiro e TC normal não 
precisam de internamento porque o risco de 
haver alterações em TC de controlo e de 
precisarem de intervenção por neurocirurgia é 
mínimo

• apesar destas conclusões se a criança estiver 
sintomática dever-se-á manter em vigilância 

Kuppermann, Ann Emerg Med. 2011;58:315-322. 



• se TC normal e clinicamente bem - alta

• após internamento para observação pode ter 
alta se não houver sintomas significativos

• fratura linear simples pode ter alta com 
reavaliação em 24horas
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critérios de alta
• GCS 15

• exame neurológico normal

• sem sinais de agravamento neurológico nem progressão da sintomatologia 
nas 2 horas anteriores

• sem sinais ou sintomas que façam suspeitar de LIC

• sem alterações hemodinamicas ou respiratorias

• tolerancia oral adequada

• cuidadores responsáveis

• ausencia de suspeita de maus tratos

• ausencia de outras lesoes extracranianas significativas 



informação aos pais

• informar sobre sinais e sintomas que devem 
motivar nova avaliação médica

• analgesia 

• instruções claras por escrito



 
 
 
 

Informação aos pais para vigilância domiciliária dos traumatismos 
cranianos 

 
 
 

O doente                                                                               foi observado no Serviço de 

Urgência deste Hospital por traumatismo craniano, ocorrido (local)                                   

em (data)                                     hora                                                       

 
No momento da sua observação apresentava bom estado geral e exame neurológico 

normal, não sendo necessário o seu internamento hospitalar. No entanto, deverá ser 

vigiado no domicílio de forma responsável, durante 24 horas. 

 

O Serviço de Pediatria aconselha que no caso da criança apresentar alguns dos sintomas 

indicados recorra ao SU para nova avaliação médica: 

  
1. Vómitos repetidos 

2. Sonolência progressiva (diferente do sono normal) ou dificuldade em 

acordá-lo 

3. Dor de cabeça intensa ou rigidez da nuca 

4. Comportamento estranho (confuso, desorientado, não reconhece os 

familiares) 

5. Uma pupila (parte negra do olho) maior que a outra 

6. Alterações da visão que antes não tinha (ex. visão turva) 

7. Alterações da mobilidade ou da fala 

8. Qualquer outro sintoma ou sinal que preocupe 

 
Durante o período de observação aconselhamos uma dieta com líquidos açucarados 

durante as primeiras 6 horas, posteriormente dieta ligeira em ambiente tranquilo e 

silencioso. 

Não administrar qualquer medicação ou calmante sem indicação do médico. 

 

O Médico 

CENTRO HOSPITALAR DE VILA NOVA DE GAIA 
Serviço de Pediatria 



TCE grave
GCS <9, fraturas de cranio complexas ou lesoes 

cranianas penetrantes



 

PROTOCOLO DE ACTUACIÓN EN EL TRAUMATISMO 

CRANEOENCEFÁLICO GRAVE. 
Serrano González A, Cambra Lasaosa F.J. UCIP, Hospital Universitario Niño 

Jesús,  Madrid  y Hospital Universitario Clinic Sant Joan de Déu, Barcelona. 

Última revisión: Agosto 2012. 

 

INTRODUCCIÓN 

El traumatismo craneoencefálico (TCE) es el trauma más frecuente en la edad 

pediátrica, ya sea de forma aislada  o formando parte de un politraumatismo.  

Supone la primera causa de mortalidad entre los niños de 1 a 14 años, 

además, la morbilidad asociada es muy importante ya que pueden producirse 

secuelas graves, todavía no bien conocidas, fundamentalmente en el aspecto 

neuropsicológico, generadoras de un gran coste humano y económico. En los 

últimos años se ha profundizado considerablemente en su fisiopatología, 

monitorización y tratamiento.  

Los protocolos de actuación ante determinadas patologías tienden a basarse 

en la evidencia científica con rigor metodológico aplicando los criterios de la 

medicina basada en la evidencia que preconiza un análisis crítico de la 

evidencia científica usando un método reproducible y sistemático que evita 

sesgos para acceder, evaluar, interpretar y seleccionar la información 

disponible en la literatura médica. 

 

OBJETIVO 

El objetivo de una guía de práctica clínica en el manejo del TCE grave en el 

niño consiste en establecer una pauta de actuación, iniciada en el momento de 

la primera atención al niño traumatizado y continuada hasta el alta de la unidad 

de cuidados intensivos, que disminuya la morbimortalidad al optimizar el 

tratamiento de estos niños, aumentando al mismo tiempo la eficacia de los 

recursos, optimizando la docencia y disminuyendo los errores en el manejo 

clínico.  

Este protocolo pretende ayudar en la unificación del  tratamiento de los niños 

con TCE grave en las Unidades de Cuidados Intensivos Pediátricos basándose 

en las Guías de tratamiento publicadas en el año 2012 en Pediatric Critical 
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• ABCD 

• intubação (não hiperventilar por rotina, entub. orotraqueal se fratura da base 
do cranio)

• evitar hipoxemia, hipotensão

• se hipotensão pensar em:

• hematomas epidurais

• subaponevróticos

• feridas extensas do escalpe

• lesões tórax, abdómen, membros

• se choque ressuscitar com fluidos cristalóides;

• se hipotensão persiste apesar da normovolémia - inotrópicos (noradrenalina)



• evitar soluções com glicose (exceto se glicemia <75mg/dL)

• cabeça posição neutra, ligeiramente elevada 30º (elevações 
maiores podem diminuir a PPC), se hipotensão não elevar a 
cabeceira porque é prioritário manter a PPC do que melhorar o 
retorno venoso)

• sedoanalgesia - evitar propofol

• fenitoina na 1ª semana pos TCE

• TCE penetrante: cefalosporina de 1ª geração ou vancomicina



• clínica de herniação (postura em extensão ou flacidez, 
alterações pupilares, midríase bilateral, queda de >2 pontos na 
GCS

• hiperventilação, NaCl3% 6,5-10mL/kg ou manitol 20% 0,25g/
kg em 10min

• TC

• transportados diretamente para local com centro de 
neurocirurgia

• imobilização cervical correta

• monitorização



tratamento em cuidados 
intensivos

• monitorização continua FR, FC, TAinvasiva, 
SPO2, PVC, PIC, capnografia, diurese, sat.bolbo 
jugular, pressão tecidular de oxigenação 
cerebral



a reter…



1.TEP/ABC
2.não esquecer estabilizar antes de transferir pelo risco 

de lesão secundaria
3.hematoma epidural - agravamento rápido, não 

esquecer a imagem
4.GCS bolso
5.estratificar grupos de risco para LIC
6.Risco intermédio - sinais/sintomas isolados não são 

sinónimo de TC 
7.se há suspeita clínica de fratura e/ou LIC não fazer RX 

+ TC
8. tentar reduzir radiografia de crânio
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