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Kafa travmasi pediatrik travmaya bagh en sik 6liim nedeni

* Yillik » 650 000 acil basvuru
* Yillik » 3000 6lim

* Yillik » 50 000 hastane yatisi
* Yillik » 1 milyar $ maliyet

Kii¢iik cocuklar daha riskli

Ciddi travmanin tamaminda PRPTIRpaIY
orta derecelinin 2/3’linde sekel kalmaktadir

Bowman SM, et al. Pediafrics 2008;122:988-93



Cocuklar eriskinden farkhidr

Anatomi ve fizyoloji
Travma mekRanizmasi

Yaralanma sekli

0000000000



Neden ¢ocuklar riskli??

Cocuklarda kafa travmasinin sik goriilme nedenleri L

Bas/ viicut orani ¢cok fazladir

Boyun kaslari gelismemistir

Ozellikle 0-1 yas grubunda beyin miyelinizasyonu tamamlanamadidi icin
kRolaylikla hasara ugrar

Kafatasi kemikleri ince, fontaneller ve siitiirler agik oldugundan
intrakranial yapilar yeterince koruyamaz

3.years

6-years i

Adult




Travma
mehanizmas:

Yas gruplarinda degisim;



Patofizyoloji

BIRINCIL YARALANMA:

Contrecoup ) . . ”
- Travmanin direkt etkisine bagl

meydana gelen hasarlanmadir

IKINCIL YARALANMA:
Kanama, iskemi hipoksi,
hipotansiyon, anemi ve ICP

artisi gibi potansiyel olarak

Primary * Secondary

Impact Impact énlenebilir nedenlere baghdir



Klinik siniflama

Ciddi kafa travmasi (GK$ 8 ve altinda)

Orta kafa travmasi(GK$ 9-13)

KAFA TRAVMAST

Hafif kafa travmasi (GKS$ 14-15)



Hafif kafa travmasi

DUSUK Ri$K: bilin¢ kaybi, amnezi, kusma,

yaygin bas agrisi oilmayan hastalar

ORTA Ri$K:Bilin¢ kaybi, amnezi, kusma ve
bas agrisindan bir ya da birkagi olanlar

orta righk grubudur

YUKSEK Ris$K: Siddetli bas agrsi, bulanti,

kRusma ve nobet

* madde/alkol etkisinde olan

¢ intrakranial cerrahi

e epilepsi oykisii olan

¢ 3 ayin altinda hastalar da bu gruba dahil
e Antikoaguilan kullanan,



A,B,C

Tomografi

Beyin Cerrahi

Entiibasyon

Operasyon

Yogun bakim



Minor kafa Travmasi %85-90
GKS:14-15

k |




yaralanmanin zamani ve sekli

kafaya ikinci bir travma

biling kaybi

Bulanti

alkol ya da ilag alimi

cevresel faktorler (hipotermi)

onceki kafa travmasi ya da nérolojik sekel

Ebeveynin ilgi durumu

Medikal gegmisi (hemofili, ilag, alerji)

kRusma

nobet



Norolojik muayene
Biling diizeyi (hipoglisemi, ila¢ alimi....)
Pupillerin 1s1ga yaniti
Ekstremitelerde kas glict

GKS veya AVPU skorunun hesaplanmasi

GKS$ travmatik beyin hasarimin tek ve glivenilir géstergesi olarak

kullaniimamahidr



Pediatrik Glaskow Koma skalasi

1. GOz acma

2. Motor yanit

3. S6zIU yanit

> 5 yas 2-5 yas 0 -2 yas Skor
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Hematom
* Lokalizasyon (temporal, parietal, frontal)

Fraktir
 Basamak
* Krepitasyon
e Kaide fraktiirt bulgulan

* raccoon eyes

* Battle’s sign

* Otore, Rinore

* Hemotimpanum



Tani~- goriintiileme

Kraniyografiler
Beyin tomografisi (Gold $tandart)

Magnetic Resonance Imaging (MRI)



?

‘

Minor hafa travmalarinin
degerlendirilmesinde diiz
kraniyografilerin rolii var

mdn?



Literattrde diiz kraniyografileri destekleyen
kanitlar yok

Yapilan ¢calismalarin ¢ok biiyik kRismi
retrospektif

Kraniyal kiriklarin yaridan fazlasi diiz
kraniyografilerde tespit edilemiyor

Kingi olan hastalarin bir Rkisminda intrakraniyal
bir patoloji tespit edilemezken, Intrakraniya
patolojisi olan olgularda kraniyal kirik
saptanmamistir




Minor kafa travmasinda tomografinin
hullanim:

20



Tomografi har zarar oran

Radyasyon
Transport

Sedasyon

TBI riski diistik olan ¢ocuRlarin ¢ogu igin, radyasyon risklerinin travmatik beyin hasar
riskinden daha fazla oldugunu géstermektedir

Hennelly KE, Mannix R, Nigrovic LE, et al. Pediatric traumatic brain injury and radiation risks: a clinical decision analysis. ] Pediatr. 2013;162:392-397



Tomografi
Kafa

Goglis
Abdomen

Pelvis

Doz (m$v)
4
8
10-20

Direk Grafi
Kafa

PA Akciger
Abdomen

Pelvis

Doz (m$v)
0.07
0.02

1.0

0.7



Tomografide radyasyon riski

Tek seferde kranial BT malignensi riski;
— 1yasindan Rigliklerde 1:1250

— 10 yasinda 1:5000
Brenner D), et al. N Engl ] Med 2007; 357:2277-84

Tek seferde batin BT malignensi riski;
Cocuklarda 1/550

Brenner D), et al. Med Phys 2001:28: 2387-8.

Esit dozda iyonize radyasyon maruziyetinde ¢cocuklarda
malignensi geliSme orani eriskinlerden 10-15 kat fazla

Hall E), et al. Pediatriec Radiol . 2009; 57-64
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Tomografi gektirmeden iki kez disunun

AYSEL ALP/ANKARA 9 Adustos 2013 | Y8 A

W Sosyal Giivenlik Kurumu, vatandaslan

tomografi cektirme sonucu -
radyasyonun, Japonya'd~
bombasina 2.5 kilome*
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“Siddet Gosteren Hastanede
Sifa Kolluk Kuvveti Es...

Tek bir akciger rontgeni bile kanser riskini an.

Her giin gereksiz yere rontgen, tomografi hatta sintigrafi, anjiyo, PET ¢ektirmis has. .a

kargsilagiyorum. Ellerinde bir tomar akciger rontgeni ve tomografilerle gelen hastalari, hele de |

kiigtik astimli gocuklari gordiikge i¢cim pargalaniyor. Cocuk oksiirdii rontgen, nefesi trikandi
rontgen, ategi ¢iktr rontgen! Bu sadece bizim dlkemize mahsus bir mesele de degil. Amerika’
da 355 bin ¢ocuk tizerinde [.. ]|

gereksiz radyolojik incelemeler konusund-
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Tomografide kanser riski

AM - Gins Tanhi: 23062013 0171 Guncelleme Tarihiz 23,06 2013 (O 17:25

pelirtti.

COCUKKEN fazla bilgisayarli tomografi
cekilenlerin ileriki yaslarda beyin yada
kan kanserine yakalanma riskinin ar-
tabilecegi belirlendi. Newcastle Uni-
versitesi’'nden bilimadamlarinin yapti-
g1aragtirmaya tomografi 1inlarina

22 yasin alundayken maruz kalan 178
bin 604 kisi katildi. Aragtirmada, co-
cukken 2-3 kez beyin tomografisi ¢ekil-
mesinin 60 milieray radvasyvonun alin-

& T T

aknim Universitesi (KTU) Tip Fakiiltesi
e Hastaliklar1 Ana Bilim Dali Ogretim
\i Baki, tomografi sirasinda alinan

\%% adyasyonun ¢ocuklarda kanser riskini

“s0cukken cekilen cok miktarda
tomografi hastaliklari cagiriyor

gi aciklandi. Kemik iligi tomografisi
cektirenlerin ise 50 miligray radyasyon
aldig, bu durumun da kan kanseri ris-
kini 3 kat artirabilecegi belirtildi. i1k
kez cocukken radyasyonun dozu ile be-
yin ve kan kanseri arasinda dogrudan
baglanti oldugunun gosterildigini be-
lirten bilim adamlarnindan Mark Pear-
se, dozun azalulmasinin oncelikli ol-
masi ve tomografi verine manvetik re-
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Minor hafa travmasinda tomografinin
hullanimi

Tomografi kullanimi son 20 yilda;

 ABD de 20 kat
e |ngilterede 12 kat artmis

e Tarkiye'de ???



Hangi hastalarda Tomografi ¢ekelim!!!!

Minor kafa travmali cocuklarda BT kullanimi agisindan glincel olarak

genis oranda kRabul gérmiis, kanita dayal kurallar mevcut degildir




Hangi hastalarda Tomografi ¢cekelim!!!!

Minér kRafa travmalarinda TBI agisindan diisk risk kriterlerinin
belirlendigi; (2 yas alti-tsti);
- PECARN (ABD)

Mindr kafa travmalarinda TBI agisindan yiiksek risk kriterlerinin
belirlendigi;

« CATCH (Kanada)

Kafa travmalarinda TBI agisindan yiiksek risk kriterlerinin
belirlendigi;

« CHALICE (Ingiltere)



PECARN

Pediatric Emergency €are Applied Research Network

W W ldentification of children at very low risk of clinically-
~ important brain injuries after head trauma: a prospective

cohort study

Nat hon Kuppermann, jJomesF Holmes, Petar 5 Dayen, John D Hople, jr, Shireen M Atabaky, Richard Holubkoy, Frances M Nadd, David Monroe,
Rache! M Stanley, Dominic A Borgioll, Mohamed K Bodawy, Jeff £ Schunk, Kimbedy 5 Quople, Prashant Mahajan, Richard Lichenstein,
Kathleen A Lillis, Michod G Tunik, Hizabeth 5 Jocobs, James 8 Callahan, MarcH Gorelick, Todid F Glass, Loés K Lee, Michad C Bochman,

Arthur Cooper, Eizabeth C Powell, Michae! ] Gerandi, Kroig A Melville, ) Poul Mutrelony, Dawid H Wisner, Sally)o Zuspan, | Michael Dean,
Sandro L Wootton-Gaorges, for the Pediat ric Emergency Care Applied ResearchN etwork (PECARN)®

Summary

Lancer 2008, 374: 115070 Background CT imaging of head-injured children has risks of radiation-induced malignancy. Our aim was to identify
Pusizhes oniine  Children at very low risk of dinically-important traumatic brain injuries ([dTBI) forwhom CT might be unnecessary.

Lancet 2009; 374: 1160-70



PECARN

Pediatric Emergency €are Applied Research Network

25 merkezde yiirtilen calisma...

2004 Haziran-2006 Eyliil (2004 haziran-2006 mart, 2006 mart — 2006
eylil)

Amag: TBI acisindan disiik riskli olan minér kafa travmal hastalarin
belirlenmesi

Calisma popiilasyonu; kiint kafa travmali, < 24 saat icerisinde
basvuran, GKS 14-15, 18 yas alt1 42 212 hasta



PECARN $onlanim degiskenleri

Ahut miudahale gerektiren TBI

— TBI bagh 6lim

— Cerrahi miidahale

— Endotrakeal entiibasyon > 24 saat
— Hospitalizasyon > 2 gece

Tomografide TBI

— Intrakranial hematom, hemoraiji, kontiizyon, 6dem
— Deprese kafatasi fraktiir(i



PECARN

14 969 (35.3%) hastada tomografi goriintiilemesi

Sonug:

— 376 (%0.9) hastada tomografide beyin hasari gézlenmis,

— 60 (%0.1) hastaya cerrahi midahale yapilmis



Tomografi Karar Kurallar
Pediatric Emergency €are Applied Research Network(PECARN)

GKS<15 yada mental durum degisikligi GKS<15 yada mental durum degisikligi
Temporal/parietal/oksipital skalp hematomu Kusma

Gegici biling kayb1 > 5 sn Gegici biling kaybi

Travma mekanizmasinin siddetli olmasi Travma mekanizmasinin siddetli olmasi
Palpabl yada stipheli kafatasi frakturu Kafa kaide frakturiiniin klinik belirtileri
Ebeveynin siipheli anormal davranislan Siddetli basagrisi

Su klinik 6nemli belirteglerden herhangi birisinin olmamasi durumunda ¢ok dusuk riskli kafa
travmasindan bahsedilir



Tomografi Karar Kurallan
Pediatric Emergency €are Applied Research Network(PECARN)

Travma mehanizmasinin siddetli olmas:

Motorlu ara¢ kazasi sonrasinda
— Hastanin firlamasi
— Oltimlii kaza
— Takla atma

2 yas altinda 3 feet (90 cm), 2 yas listiinde 5 feetden (150 cm) fazla
yiikseklikten diisme

Kasksiz bisiklet yada motosiklet kazalari
Yiksek hizli objelerin kafaya carpmasi



73/8502 (%0.9) ciTBI

PECARN
yok ‘l’ ‘l'var z v“§

34/ 7524 (%0.5) ciTBI 39/ 978 (%4.0) ciTBI
|
Yok, frontal & \LOksipitaI, parietal, temporal
16 /6398 (%0.3) ciTBI 18 /1126 (%1.6) ciTBI
Bilinc; kaybl Deration Validation
ciTBl MociTBl Total ciTBl MNociTBl Total
Ary pradictor present 72 3901 03 25 1015 1040
Yok, <5 sn & * >5sn Mo predictor present 1 498 4520 0 1176 1176
Total 73 8429 ac02 28 2191 2216
12 / 6155 (%0.2) ciTBI 4 /243 (%1.6) ciTBI o o
Dervation Validation
i Prediction ke sensitivity (Q56Cl) O2-606(02 6-0097)  10000% (S63-100-00)
il aiianas Pediction e specificity (5% Cl)  §3.7%(526-548)  537%({51.6-558)
hegative predictive valie (95 Cl) 99-9%(99S5-90990) 10000% (997-10000)
. . . Rositive predictivevalue (95%C1)  1-8%(14=23) 2.4%(1-6-3-5)
Hafif, orta & *&ddet“ Megative like ihood mtio(95%Cl) 008 (0001-014) 00{0-026)
6 /4967 (%0.1) ciTBI 6 /1188 (%0.5) ciTBI

Kafatasi frakttirti

yok ‘l' ‘l’ var

3 /4883 (%0.1) ciTBI 3 /84 (%3.6) ciTBI

Ebeveyn davranis anormalligi

yok & *var

1 /4529 (%0.08) ciTBI 2 /354 (%0.6) ciTBI




Tomografi Karar Kurallar

PECARN < 2 Yas

GKS=14 yada mental durum degisikligi yada
o > BT cek
palpabl kafatasi fraktiirii var
Popiilasyonun %13,9 u
CiTBI riski %4.4
yok
Oksipital, paryetal, temporal skalpte hematom,
Anamnezde 2 5 sn biling kaybi var Su degerlendirmeler i1s1g8nda
. . . . —> tomografi gerekebilir:
Travma mekanizmasinin siddetli olmasi Popiilasyonun %32.6 si e .
CiTBI riski %0.9 Hekimin deneyimi
Ebeveyn davranis anormalligi Acil servisteki takipte semptom
- - ve belirtilerde kotlilesme
K Popiilasyonun %53.5 i . . . .
YOK T8I riski < %0.02 Ebeveynin yénlendirmesi
Yas < 3ay olmasi

BT 6nerilmez



215/25283 (%0.9) ciTBI

Mental durum degisikligi

yok ‘l

80/21856 (%0.4) ciTBI

* var

Biling kaybi

135/3427 (%3.9) ciTBI

|
yok ¢

43/18340 (%0.2) ciTBI

Var yada slpheli

Kusma anamnezi

37/3516 (%1.6) ciTBI

yok &

23/16509 (%0.1) ciTBI

v

var

Travma mekanizmasi

20/1831 (%1.1) ciTBI

Hafif, orta \l'

14/14909 (%0.1) ciTBI

W Siddet

Kafa kaide fraktiri

9/1600 (%0.6) ciTBI

yok ‘1’

9/14842 (%0.1) ciTBI

* var

Siddetli basagrisi

5/67 (%7.5) ciTBI

yok &

7/14663 (%0.04) ciTBI

* var

2/179 (%1.1) ciTBI

PECARN : 2 yas

Dervation

Validation

ciTEl  MociTEl  Total

cilTEl  MociTEl  Total

Any predictar present ks
Mo predictor present 7
Total 215

10412 10620
14656 14663
m0ad 25283

Dervation

&1 2550 2611
i 7as 3800
63 B348 G411

Walidation

Prediction nile ssnsitiity (95% C)
Prediction nule specificity (95% d)
Megative predictivevalue (95% C)
Positive predictive value [95% Ch

Megative likelihood ratio (955% CI)

06-7% (93-4-98 7]
52-0% [57-9-551)
95-95% [99-0-99. 98]
TOWAT-2-2)
006 [003-011)

Q6-5% (5 90-99.6)

50 8% (586 1.0

09 95% (99-81-99-99)
23%A-5-30)
0405 (0401-0197



Tomografi Karar Kurallan

PECARN 2-18

GKS=14 yada mental durum degisikligi yada

kafa kaide fraktiirii belirtileri

var

yok

Anamnezde gegici biling kaybi
Kusma
Travma mekanizmasinin siddetli olmasi

Siddetli basagrisi

Popilasyonun %14 u

ciTBI riski %4.3

var

> ( BT cek ]

K Popiilasyonun %58.3 i
yo CiTBI riski <0.05

BT 6nerilmez

Poptlasyonun %27.7 si
ciTBI riski %0.9

Su degerlendirmeler i1siginda

tomografi gerekebilir:

Hekimin deneyimi

Acil servisteki takipte semptom
ve belirtilerde kotilesme

Ebeveynin yonlendirmesi



PECARN

<2 yas 2-18 yas
Sensitivite %100 Sensitivite %96.8
Spesifite %53.7 Spesifite %59.8

0
PPV %2.4 PPV %2.3



€Canadian Assessment of Tomography for €hildhood Head injury
CATCH

CMA] RESEARCH

CATCH: a clinical decision rule for the use of computed
tomography in children with minor head injury

Martin H. Osmond MD CM, Terry P. Klassen MD, George A. Wells PhD, Rhonda Correll RN,

Anna Jarvis MD, Gary Joubert MD, Benoit Bailey MD, Laurel Chauvin-Kimoff MD CM,

Martin Pusic MD, Don McConnell MD, Cheri Nijssen-Jordan MD, Norm Silver MD, Brett Taylor MD,
lan G. Stiell MD; for the Pediatric Emergency Research Canada (PERC) Head Injury Study Group

Previously published at www.cmaj.ca

CMAJ 2010;182:341-48.



€Canadian Assessment of Tomography for €hildhood Head injury
CATCH

10 merkezde yiirtilen calisma...
Temmuz 2001- Kasim 2005 arasi

Amag: TBI acisindan yiiksek riskli olan minér kafa travmali hastalarin
belirlenmesi

24 saat icerisinde basvuran akut kafa travmal

GKS 13-15
17 yas alt1 3866 hasta



€Canadian Assessment of Tomography for €hildhood Head injury
CATCH

Calismaya hastalarin GK$:
Baslangic GKS 13 = %2.5
Baslangic GKS 14 = %7.3

Baslangi¢c GKS 15 = % 90.2



€Canadian Assessment of Tomography for €hildhood Head injury
CATCH

Calisma popilasyonu; 17 yas alti kafa travma hastalar ve
asagidaki kriterlerin mevcudiyeti;

— GKS 13-15

— Gegici biling kaybi

— Amnezi

— Oryantasyon bozuklugu

— |ki yada daha fazla epizodda (en az 15 dk ara) kusma
— Iritabilite (2 yas ve altinda)



€anadian Assessment of Tomography for €hildhood Head injury
CATCH

2043 (52.8%) hastada tomografi goriinttilemesi

Sonug:
— 159 (%4.1) hastada tomografide beyin hasari
— 24 (%0.6) hastaya cerrahi girisim



€anadian Assessment of Tomography for €hildhood Head injury
CATCH

YUKSEK RiSK FAKTORLERI ORTA RiSK FAKTORLERI

Yaralanma sonrasi 2 saatte GKS<15 altinda olusu
Genis skalp hematomu

Supheli veya agik kafatasi Rirgs
Kafa kaide fraktdiiri klinik

Siddeti giderek artan bas agris
Siddetli travma mekanizmasi
— 1 metre yiiksekten ya da 5 basamak merdivenden
diisme
— Kasksiz motosiklet-bisiklet kazalan
— Motorlu tasit kazalan

Muayenede irritabilite

Cerrahi miidahale géstergesi olarak; TBI gostergesi olarak;
Sensitivite %100 (%95 Cl: 86,2-100), Sensitivite %98.1 (%95 Cl: 94.6—99.4)

Spesifite %70.2 (%95 Cl: 68.8—71.6 Spesifite %50.1 (%95 Cl: 48.5—51.7)



€anadian Assessment of Tomography for €hildhood Head injury
CATCH

Minor kafa travmall olgularda biling kaybr ¢ok az yada yoksa,

Eger hasta normal muayene bulgularina sahip, alert, evde yeterli bakabilecek
RiSi mevcutsa ilave herhangi bir gériintiileme yapilmadan giivenli bir sekilde

taburcu edilebilir



Children’s Head Injury Algorithm for the Prediction Of Important €linical Events
CHALICE

885

ORIGINAL ARTICLE

Derivation of the children’s head injury algorithm for the
prediction of important clinical events decision rule for head
injury in children

J Dunning, J Patrick Daly, J-P Lomas, F Lecky, J Batchelor, K Mackway-Jones, on behalf of the
children’s head injury algorithm for the prediction of important clinical events (CHALICE) study

group

Arch Dis Child 2006;91:885-891. doi: 10.1136/adc.2005.083980



Children’s Head Injury Algorithm for the Prediction Of Important €linical Events
CHALICE

10 merkezde yiriitilen ¢alisma...
2000 Subat-2002 Agustos

Amag: TBI acisindan yiiksek riskli olan kafa travma hastalarin
belirlenmesi

Calisma poplilasyonu; 16 yas alti tim kafa travmali 22 772 hasta



Children’s Head Injury Algorithm for the Prediction Of Important €linical Events
CHALICE

GKS$s

— Baslangi¢ GKS <13 =% 0.9
— Baslangic GKS 13 =% 0.3
— Baslangic GKS 14 =% 1.0

— Baslangic GKS 15 =% 96.6



Children’s Head Injury Algorithm for the Prediction Of Important €linical Events
CHALICE

Sonlanim él¢itleri;
— TBI dan 6lim,

— Cerrahi midahale,

— Tomografide énemli TBI bulgusu



Children’s Head Injury Algorithm for the Prediction Of Important €linical Events
CHALICE

Anamnez.....
Muayene.....
Mekanizma .....

Kriterlerden herhangi bir tanesinin olmasi tomografi endikasyonudur



Children’s Head Injury Algorithm for the Prediction Of Important €linical Events
CHALICE

Anemnez

5 dk.dan uzun stren biling kaybi tanikhgi

5 dk.dan uzun stiren amnezi

Anormal uyku hali

Kafa travmasi sonrasi 3 Rereden fazla kusma
Kaza disi yaralanma siiphesi.

Nobet gegcmisi olmayan hastada kafa travmasi
sonrasi nobet

GKS<14 ya da 1 yastan kiigiik olanda GKS<«15
Penetran kafatasi yaralanmasi veya gergin fontanel
Kafatabani kingina dair igaretler

Fokal nérolojik defisit varhigi

Swyrik, sisme ve laserasyonun > 5cm olmasi (1 yas
altinda)

Yiiksek hizda trafik kazalari ya da 40 km/h'den daha hizli bisiklet¢i kazalari

3 metreden daha yiiksek olan diismeler
Bir mermi ya da yiiksek hizli nesneden yaralanma

Yukarnidaki degiskenlerin hicbiri yoksa hastanin intrakraniyal patoloji riski diistiktiir



Children’s Head Injury Algorithm for the Prediction Of Important €linical Events

CHALICE
TBI var TBl yok Toplam
CHALICE (+) 277 2933 3210
CHALICE (~) 4 19 558 19 562
Toplam 281 22 491 22772

Sensitivite %98.6
Spesifite %86.9

PPV %8.63

NPV %99.9

CT ¢ekim orani %14.1
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Comparison of PECARN, CATCH, and CHALICE Rules for
Children With Minor Head Injury: A Prospective Cohort Study

Joshua 5. Easter, MD, MSc*; Katherne Bakes, MD; Jasmeset Dhaliwal, MD, MPH; Michaael Miller, MD; Emily Caruso, MSPH;
Jason 5. Haukoos, MD, M5c

*Comresponding Author. E-mail: joshua easten@bshsi ong.

Study objective: We evaluate the diagnostic accuracy of dinical decision rules and physician judgment for identifying
clinically important traumatic brain injuries in children with minor head injuries presenting to the emergency department.

Methods: We prospectively enrolled children younger than 18 years and with minor head injury (Glasgow Coma Scale
score 13 to 15), presenting within 24 hours of their injuries. We assessed the ability of 3 clinical decision rules
{Canadian Assessment of Tomography for Childhood Head Injury [CATCH], Children's Head Injury Algorithm far the
Prediction of Important Clinical Bvents [CHALICE], and Pediatric Emergancy Care Applied Research Netwark [PECARM])
and 2 measures of physician judgment (estimated of <1% risk of traumatic brain injury and actual computed
tomography ardering practice) to predict dinically important traumatic brain injury, a5 defined by desth from traumatic
brain injury, need for neurcsurgery, intubation greater than 24 hours for traumatic brain injury, or hospital admission
greater than 2 nights for traumatic brain injury.

Results: Among the 1,009 children, 21 [2%; 95% confidence interval [C1] 1% to 3%) had dinically important traumatic
brain injuries. Only physician practice and PECARN identified all clinically important traumatic brain injuries, with @mnked
sansitivities as follows physician practice and PECARN sach 100% (85% Cl B4% to 100%), physician estimates 95%
(95% O T6% to 100%), CATCH 91% (85% Cl 70% to 99%), and CHALICE B4% (95% Cl 60% to 97% ). Ranked specificities
were as follows CHALICE B5% (95% Cl B2% to BT%), physician estimates 68% (95% Cl 65% to 71%), PECARN 62% (95%
Cl 59% to 66%), physician practice 50% (95% Cl 47% to 53%), and CATCH 44% (95% Cl 41% to 47%).

Conclusion: Of the 5 modalities studied, only physician practice and PECARN identified all clinically important traumatic
brain injuries, with PECARN being slightly more specific. CHALICE was incompletely sensitie but the most specific of all rules
CATCH was incompletely sensithe and had the poorest specificity of all modalities. [Ann Emerg Med. 200464 145-152.]

Please see page 146 for the Editor's Capsule Summanry of this article.

A feadbhack survey is available with sach reseanch article published on e Web at weww annam eng med oom.
A podeast for this article i available at wew annemengmed.oom.

019606 44,'F e front matter

Comrart @ 2014 by ne Ansecen Camge ot emezeny mseses. ANN_Emerg Med. 2014 Aug;64(2):145-52, 152.e1-5.
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Children With Minor Head Injury: A Prospective Cohort Study

Joshua S. Easter, MD, MSc*; Katherine Bakes, MD; Jasmeet Dhaliwal, MD, MPH; Michael Miller, MD; Emily Caruso, MSPH;
Jason S. Haukoos, MD, MSc

Calismanin amaci

PECARN, CATCH ve CHALICE yontemlerini ve 3 uygulamayi hekim

degerlendirmesiyle karsilastirmak icin yapilan bir calismadir
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Comparison of PECARN, CATCH, and CHALICE Rules for
Children With Minor Head Injury: A Prospective Cohort Study

Joshua S. Easter, MD, MSc*; Katherine Bakes, MD; Jasmeet Dhaliwal, MD, MPH; Michael Miller, MD; Emily Caruso, MSPH;
Jason S. Haukoos, MD, MSc

Yontem;

Calisma grubu; 18 yasindan kiictik, minér bas travmasi (Glasgow Koma

Olcegi skoru 13-15) geciren ve yaralanmadan sonra 24 saat

icinde basvuran ¢ocuklar



Minor kafa travmasi olan ¢ocuklarda BT istenmesinde karar verme yontemleri

Degiskenler

Oykii

Biling kaybi

Kusma

Bas agrisi

Ebeveyne anormal
davranma

Amnezi

Nobet

Kaza disI travma endisesi
Ciddi Mekanizma (1%*)

Fizik muayene
Anormal mental durum

Kafatasi kirigi

GCS skoru

Norolojik deficit

Kafaderisinde hematom

PECARN
(<2 yil)

=5 sn

Hepsi

Hepsi

Hepsi
Hepsi

<15

Non-
frontal

PECARN (=2
yil)

Hepsi
Hepsi
AgIr

Hepsi

Hepsi

Basilar

<15

CHALICE

>5 dk
=3 epizot

>5 dk
Hepsi
Hepsi
Hepsi

Uykulu

Delici, cokmus ya
da basilar

<14

(1 yasindan
kUcguk icin <15)
Hepsi

>5 cm

(eger <1 yas ise
morarma ve
laserasyonlar
dabhil)

CATCH

Kotulesen

Hepsi

Asiri hassas
Acik, cOkmus ya
da basilar

<15 (2 saatte)

Buyuk ve i1slak




1.526 patients with head injury
1
¥ ¥

1,062 enrolled patients 464 missed patients

33 patients excluded
I coagulopathy
2 shunt le
50 Injury =24 hours

prior

¥
1009 included patients

g ¢ i

188 CT 329 Observation 492 Discharpge

Figure 1. Study flow diagram.



Table 2. Patient characteristics in the study cohort compared with the derivation cohorts of PECARN, CATCH, and CHALICE (number and
percentage given for study cohorts).

Characteristics Study Cohort, n=1,009 PECARN, n=42,412 CATCH, n=3,866 CHALICE, N=22,772

Median age (IQR), v 6.1 (2.6-13.7) 7.1% (SD 5.5) 10 (5-14) 5.7*
Male 650 (64) NR 2,505 (65) 147,676 (65)
GCS score

13 4 (0.4) 0 95 (3) 73(0.3)
14 40 (4) 1,341 (3) 282 (7) 229 (1)
15 961 (95) 41,071 (97) 3,489 (90) 21,996 (97)
Mechanism of injury

Fall from standing 250 (25) 7,106 (17) 1,029 (27) NR
Struck from bicycle, unhelmeted 13 (1) 524 (1) 40 (1) NR
Sports related 90 (9) 2,934 (7) 870 (23) NR
Motor vehicle accident 91 (9) 3,717 (9) 115 (3) NR
Unrestrained 23(2) MR 115 (3) MR
Ejected 2 (0.2) NR 11 (0.3} NR
Rollover 2 (0.2 NR 38 (1) MR
Death of other passenger in vehicle 1(01) NR T71(0.2) NR
High speed 8 (0.8) NR 14 (0.4) 204 (1)
Fall from height 237 (24) 11,665 (27) 687* (18) 129 (0.8)
Fall from stairs 6 (0.6) 2,858 (7) ¥ NR
Fall from bicycle, unhelmeted 27 (3) 1,.668° (4) 294° (8) NR
Automobile vs pedestrian 18 (2) 1,303 (3) 133 (4) MR
Hit with high-speed projectile 1(04) MR MR 456 (2)
Loc 201 (20) 6,286 (16) 1,267 (33) 1,185 (5)
Amnesia 101 (10) NR 1,730 (59) 720 (3)
CcT 188 (19) 14,969 (35) 2,043 (53) 786 (3)
Observation 329 (33) 5,433 (14) NR NR
Any injury on CT 52 (5) 780 (5) 159 (4) 281 (1)
Clinically important TEI 21 (2) 376 (1) MR NR
MNeurosurgical intervention 4 (0.4) 60 (0.1) 24 (0.6) 137 (0.6)

IQR, Interguartile range; NR, not reported; TEI, traumatic brain injury.

*Mean age.

"Not differentiated between fall from standing and fall from less than 3 feet or fewer than 5 stairs.
*Fall from greater than 3 feet or from 5 stairs or more.
SNot specified whether the patient who fell was unhelmeted.




Table 3. Performance of the PECARN, CHALICE, and CATCH rules for the prediction of injury.®

Sensitivity Specificity
Clinically Important TBEI Yes Mo % (95% CI) % (95% CI) LR+ (95% CI) LR — (95% Cl)
PECARM
Met criteria 21 361 100 (84-100) 62 (50-66) 2.7 (2.5-2.09) 0 (0-T)
Did not meet criteria 0 5990
CATCH
Met criteria 19 550 91 (T0-99) 44 (41 -AT) 1.6 (1.4-1.9) 02 (0.1-0.8)
Did not meet critera 2 431
CHALICE
Met criteria 16 128 24 (80-97) a5 (82-8T7) 5.5 (4.3-T71) 0.2 (0.1-0.5)
Did not meet critera 3 11
Physician practice
CT or observation 21 496 100 (84-100) 50 (47 -53) 2.0 (1.9-21) 0 (0-T)
Discharge 0 492
Physician estimation of risk, %
=1 20 317 g5 (TE=-100) ] (BB-T1) 3.0 (2.6-3.4) 01 (0=0.5)
<l 1 671
Injury requiring neurosurgical intervention
PECARN
Met criteria 4 378 100 (40-100) &1 (58-64) 2.6 (2.4-2.8) 0 (O 1']
Did not meet critera 0] 599
CATCH
Met criteria 3 566 75 (19-99) 43 (40-48) 1.3 (0.7-2.3) 0.6 (0.1-3.2)
Did not meet critena 1 432
CHALICE
Met criteria 3 141 Fi=) (19-99) 24 (81-86) 4.5 (2.5-8.2) 03 (0.1-1.6)
Did not meet criteria 1 13
Physician practice
CT or observation 4 513 100 (40=100) 49 [46-52) 2.0 (1.8-21) 0 (O f]
Discharge 0 492
Any injury on CT
PECARN
Met criteria 51 399 98 (B9-100) B4 (B1-6T) 2.4 (2.2-5.T) 0 (0-0.2)
Did not meet critena 1 508
CATCH
Met criteria 47 522 90 (T9-97) 45 (42-48) 1.6 (1.5-1.8) 02 (0.1-0.5)
Did not meet criteria 5 428
CHALICE
Met criteria 25 119 G4 (4T =TS 86 (83-88) 4.4 (3.3-5.9) 0.4 (0.3=0.6)
Did not meet criteria 14 T00
Physician practice
CT or observation 50 467 96 (B6-99) 51 [48-54) 2.0 (1.8-2.2) 01 (0-0.3)
Discharge 2 490

11 BDaelius livallbasd ratts: 1D caasativie Bhaslibaad ctds



$engitivite:

* Hekim degerlendirmesi ve PECARN’ 1n her biri igin %100
* Hekim tahmini %95 (sadece 1 hasta)

 CATCH %91

 CHALICE %84

$pegifite s

* CHALICE %85

Hekim degerlendirmesi %68
PECARN %62

Hekim tahmini %50

CATCH %44
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Incelenen yontemden sadece hekim de{erlendirmesi ve
PECARN Rlinik olarak 6nemli travmatik beyin

yaralanmalarinin tiimdind teshis edebilmigtir



PEDIATRICS/ORIGINAL RESEARCH

Risk of Traumatic Brain Injuries in Children Y()ung{ir than

24 Months With Isolated Scalp Hematomas

Peter S. Dayan, MD, MSc*; lames F. Holmes, MD, MPH; Sara Schutzman, MD; leffrey Schunk, MD; Richard Lichenstein, MD;
Lillian A. Foerster, MD; John Hoyle Jr, MD; Shireen Atabaki, MD, MPH; Michelle Miskin, MS; David Wisner, MD;
Sallylo Zuspan, RM, MSN; Mathan Kuppermann, MD, MPH; for the Traumatic Brain Injury Study Group
of the Pediatric Emergency Care Applied Research Network (PECARN)'

*Corresponding Author E-mail: psd6@columbia.edu.

Study objective: We aimed to determine the association between scalp hematoma characteristics and traumatic brain
injuries in young children with blunt head trauma who have no other symptoms or signs suggestive of traumatic brain
injuries (defined as “isolated scalp hematomas™).

Methods: This was a secondary analysis of children younger than 24 months with minor blunt head trauma from a

prospective cohort study in 25 Pediatric Emergency Care Applied Research Network emergency departments. Treating
clinicians completed a structured data form. For children with isolated scalp hematomas, we determined the prevalence
of and association between scalp hematoma characteristics and (1) clinically important traumatic brain injury (death,
neurcsurgery for traumatic brain injury, intubation =24 hours for traumatic brain injury, or positive computed tomography
(CT) scan in association with hospitalization =2 nights for traumatic brain injury); and (2) traumatic brain injury on CT.

Results: Of 10,659 patients younger than 24 months were enrolled, 2,998 of 10,463 (28.7%) with com plete data had
isolated scalp hematomas. Clinically important traumatic brain injuries occcurred in 12 patients (0.4%; 95% confidence
interval [CI] 0.2% to 0.7%); none underwent neurosurgery (95% Cl 0% to 0.1%). Of 570 patients (19.0%) for whom CTs
were obtained, 50 (8.8%; 95% Cl 6.6% to 11.4%) had traumatic brain injuries on CT. Younger age, non-frontal scalp
hematoma location, increased scalp hematoma size, and severe injury mechanism were independently associated with
traumatic brain injury aon CT.

Conclusion: In patients younger than 24 months with isolated scalp hematomas, a minorty received CTs. Despite the
occcasional presence of traumatic brain injuries on CT, the prevalence of clinically important traumatic brain injuries was
very low, with no patient requiring neurosurgery. Clinicians should use patient age, scalp hematoma location and size,
and injury mechanism to help determine which otherwise asymptomatic children should undergo neurocimaging after
minor head trauma. [Ann Emerg Med. 2014;64:153-162.]

Please see page 154 for the Editor's Capsule Summary of this article.

A feedback survey is available with each research article published on the Web at www.annemergmed.com.
A podcast for this article s available at www.annemergmed.com.
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Assoclation of Traumartic Brain Injuries W ith Vomiting in

Children With Blunt Head Trauma

Peter S. Dayvan, MO, MSor; James F. Holmes, MO, MPH; Shireen Aatabaki, MD, PMPFH; John Hoyle Ir, MO Michael G, Tunik, Oy
Richard Lichernstein, MDD, Elizabeth Alpern, MDD, MSCE Michelle Miskin MS; Mathan Ruppermmann, MDD, MPH; for the
Traumatic Brain Injury Study Group of the Pediatric Emergency Care Applied Research MNetwork [F"E-l.'_:AHN:lf

"Corregoonding Aufhor. E-mail: pacdSd@oo lrmbva. e,

Study objective: We aimed to detemmine the prevalence of traumatic brain inguries in children who womit after minor
blunt aeasd travrma, particularly when the vomiting occurs without other findings sugfgestive of traumatic brain injury e,
isclatesd womiting). We alko aimed o determine the relationship between the timing and degree of womiting amnd
traumatic brain injury presvalenoe.

Methods: This was a secondary anahlsis of children younger thian 18 years with miner lont vead travma. Clinicians
assessed for history and characteristics of wvomiting at the inital evaleation. We assessed for the prevalence of clinically
important traumatc brain ingury and travmatc brain injury on computed tomography (7).

Results: OFf 42,112 children enrclled, 5.557 (13.2%) hkad a history of womiting, of whom 815 of 5,392 (15 1% with
complete data had isclated womiting. Clinically important travmatic brain injury cccurred in 2 of 815 patients

(0. 2% ; O95%% confidence interval [Cl] O% o O.9%) with isclated womiting compared with 114 of 4,577 (2.5%; 95% Cl
2.1% 1w 3.0%) with nonisoclated vomiting (difference =2.3%, 95% Cl =2.8% to =1.5%). Of patients with Esolated wormitirng
Tfor whorm CT weas performed, traurmatc brain injury on COT occurred in S5 of 298 (1.7%; 95% Cl O.5% to 3.9% ) comparned
withh 211 of 3,284 (6.4%; 95% Cl 5.6% to 7.3%%) with nonisclated vomitdng (difference —3.7%; 95% Cl =6.0% 1o =2.425).
We found no significant independent associations between prevalence of clinically important traormatc brain inury amd
traumatic brain ingury on OT with either the timing of onset or time since the last episcode of wormiting.

Conclusion: TARumatic brain ingury on COT is urncommon and clinically important traomatc brain inguny is wery WrcOremrmory
in children with minor blont =ad traoma when vomiiting is their only sign or symptom. Observation in the emergency
departmment before determining the eed for CT appears appropriate for many of these children. [BAnn Emerg hMedl.
201 485365758685

Please see page 658 for the Editors Capsule Summary of this article.
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Do Children With Blunt Head Trauma and Normal Cranial
Computed Tomography Scan Results Require Hospitalization for

Neurologic Observation?

James F. Holmes, MD, MPH, Dominic A. Borgialli, DO, MPH, Frances M. Nadel, MD, MSCE, Kimberhy 5. Quayle, MD.
Meil Schambam, WMD, Art Cooper, MD, Jeff E. Schunk, MD, Michelle L. Miskin, M3, Shireen M. Atabaki, MD, MPH,
John D. Hoyle, MD, Peter 5. Dayvan, MD., MSc, Nathan Kuppermann, MD, MPH, and the TBI Study Group for the Pediatric
Emergency Care Applied Research Metwork*
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The use of repeated head computed tomography in pediatric blunt

head trauma: Factors predicting new and worsening brain injury®

William Hollimmerorth, FhD; Monica S, Vavilaka, MD; Jeffrey Go Jdanvik, MDD, MPH; Sidhartha Chaudihry, MD;
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Yakin gézlem 24 saat
Acil serviste gbzlem 2-4 saat??, 4-6 saat??

Onerilerle taburcu

Kafa travmasi 6nerileri ile taburcu edilen hastalarin %23’niin, travmanin
takibi ile ilgili dnerilerin BIRINI BILE hatirlamadiklar Levitt ve arkadaslar:
tarafindan gosterilmistir

Levitt MA. Minor head injury. Ann Emerg Med. 1994 23(5):1143-4.



Sonug

Ciddi ve orta kafa travmasinin tani ve yonetiminde herhangi bir

belirsizlik olmasa da mindr kafa travmasi olan hastalarda (GKS 14-15)

ybnetiminde BT ¢ekilme endikasyonlari halen tartismaldir

Minor kafa travmali hastalarin sikateti yok normal muayene bulgular var

ise veya BT normal mindr kafa travmalar evlerine glivenle génderilebilirler
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