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Factors Associated with Intracranial Hemorrhage in Pediatric with Mild

traumatic brain injury at Chiang Rai Prachanukroh Hospital

Aungsumalin Pichedboonkiat*, Busayamad Kankad*,

Papitchaya Pichedboonkiat™*

ABSTRACT

Background: Traumatic brain injury from accidents is one of the leading causes of death
and disability in Thailand. In pediatric patients with mild traumatic brain injury, brain
computed tomography (CT) scanning for diagnosing intracranial hemorrhage must
consider the risks of radiation exposure and side effects from sedative medications.
Knowledge of risk factors for intracranial hemorrhage leads to improved guidelines for
brain CT scanning in pediatric patients with mild traumatic brain injury.

Objective: To study factors that contribute to intracranial hemorrhage in pediatric patients
with mild traumatic brain injury.

Methods: This study was a retrospective cohort study of pediatric patients with mild
traumatic brain injury, aged 15 years or younger, who had risk factors for intracranial
hemorrhage according to the Pediatric Emergency Care Applied Research Network
(PECARN) criteria and other factors, and who received brain CT scans at the Emergency
Department of Chiang Rai Prachanukroh Hospital. Data were collected from October 1,
2023, to September 30, 2024, for 97 cases, Comparative analyses were collected between
groups with and without intracranial hemorrhage.

Results: Of 97 patients, 14 cases had intracranial hemorrhage. Factors that significantly
affected intracranial hemorrhage were suspected basilar skull fracture (RR 3.12, 95%Cl
1.05-9.24, p=0.039) and Glasgow Coma Scale score (RR 5.15, 95%CI 1.18-22.51,
p=0.029).

*Faculty of Nursing, Chiang Rai Rajabhat University

**Chiang Rai Prachanukroh Hospital
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Conclusion and Recommendations: Risk factors affecting intracranial hemorrhage in
pediatric patients with mild traumatic brain injury aged 15 years or younger at Chiang Rai
Prachanukroh Hospital include suspected basilar skull fracture and Glasgow Coma Scale
score less than 15, which showed a statistically significant association with intracranial

hemorrhage (p<0.05).

Keywords: Mild traumatic brain injury, intracranial hemorrhage, PECARN
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n L n LG
LW
T8 11 78.57 43 58.11 0.232
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ang (1)
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CT brain
CT brain positive
. negative
AnwucNAns/Uaas (N=14) p-value
(N=74)
n L n jaaay
GCS wsnsu 0.065
14 2 14.29 1 1.35
15 12 85.71 73 98.65
Sign of altered mental status 0.650
g 14 100.00 67 90.54
nazdunszdns 0 0.00 1 1.35
NOREHY 0 0.00 6 8.11
Sign of basilar skull fracture 0.026
Tdd 9 64.29 66 89.19
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Suspected skull fracture 0.159
Tadd 13 92.86 74 100.00
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Scalp hematoma 0.547
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Frontal 3 21.43 9 12.16
Non-frontal 3 21.43 23 31.08
Severe mechanism of injury 0.195
Tdd
ﬁimgnmumﬂm’mm 11 78.57 66 89.19
fanlanansdudedan 0 0.00 1 1.35
Qnmu’lummmﬁuauuu?ﬁ' 1 714 0 0.00
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CT brain
CT brain positive
o e o negative
ANBUZNANBI/LTR]E (N=14) p-value
(N=74)
n sasaz n sasaz
nsenulpeliaanuuaniudian 0 0.00 2 2.70
ANANTIE 2 14.29 5 6.76
UsedRvuAZFR/AaL 6 42.86 15 20.27 0.090
AR 0.482
Ity 7 50.00 39 5270
1 AN 1 7.14 13 17.57
22 A% 6 42.86 22 29.73
anAssrsuuss 3 21.43 14 18.92  1.000
ANANTNURIATHENTLUNN 0 0.00 1 1.35 1.000
grum ldvinnu 0 0.00 0 0.00
4 ¥ @ a al
gﬂnmmum'mmnwmﬂnm"lﬂmn 2 14.29 14 18.92 1.000

LAN*

‘Hunaseaudedndntadnaliannia Teun wenniniiadng faeliuiniinang

NANT9ANET Univariable logistic

. . \ o Ao ,
regression analysis WLIN1TaseNAHAG S
nzideneanluduesatedliadAy N

@0 (p<0.05) lAA GCS (RR4.72,

917817NIIWANUIGININTNTI NUNINEIAEVOULNY

95%CI 1.81-12.29, p<0.001), audeIg1u
nelMANAsMELANT AN ADAIaTN
1@°‘| fafaﬂmmgudi@mﬂﬂ (RR 3.12, 95%Cl
1.05-9.24, p=0.039) ([?]"Iﬁ"‘l\‘ﬁ?ll 2)
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A15199 2 Univariable logistic regression analysis \ngafiutfadeifuanan1aziaanaanluy

v =3 dl Yo I3 dld 1
anosredtlaeaniiiFuu mAunAs e liguues

ffaqe Crude Risk ratio 95%Cl p-value
a1g (1)
<2 Reference
22 1.10 0.38-3.21 0.853
LNATEY 2.30 0.69-7.68 0.173
ANRANITUIALAL
GHEIL REeEE Reference
NAN | 0.60 0.14-2.62 0.500
ANANTige 0.97 0.34-2.73 0.953
GCS
14 472 1.81-12.29 0.001
15 Reference
Sign of basilar skull fracture
Lﬁ@mudi@ﬁﬂm'aﬂﬂmnuq;u%wﬂ 3.12 1.05-9.24 0.039
?@ﬂ%’ﬁ“ﬂﬂﬂq\mq 2.08 0.34-12.66 0.425
Scalp hematoma
Frontal 1.56 0.48-5.02 0.454
Non-frontal 0.72 0.21-2.49 0.605
Severe mechanism of injury
pnaNTige 11N 1 e ludnenglag 1.31 0.55-7.28 0.293
91 2 T visennndn 1.5 wms lwaneny
wnnawiiu 2
Useinvungs/aau 2.39 0.93-6.11 0.068
LAY
g Reference

917817NIIWANUIGININTNTI NUNINEIAEVOULNY
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1laqgl Crude Risk ratio 95%Cl p-value

1 ﬂé‘:ﬂ 0.46 0.06-3.49 0.460
22 ﬂé‘:ﬂ 1.40 0.53-3.76 0.495
UanAsHeguLs 114 0.36-3.64 0.826
guUnasasuasinan Andndldainidia 0.75 0.18-3.03 0.686

4 = gy o .
LNAYLATIEUAEY Multivariable logistic

. , | o Sa ;
regression analysis W31 1adaNNHAFD

o

naziaanaanluauasaealisd1Atynig

@05 (p<0.05) A8 GCS (RR 5.15, 95%Cl

1.18-22.51, p=0.029) AaLAAI AN 3

A19199 3 Multivariable logistic regression analysis ngafufasaninafan1aziaaneen

=

Tuanesaesihainilasuunadundsseliguue

{laqg

Adjusted Risk 95% CI p-value
ratio*

VWA T8l 3.32 0.79-14.01 0.103
ﬂ’]L‘I)IE!ﬂ’]%"LI']ﬂLg‘LI

AURLMAATIAT Reference

unAw 2.21 0.30-16.01 0.434

E‘lﬂ“i’m'ﬁ%ﬂ\‘i 2.30 0.45-11.72 0.318
GCS

14 5.15 1.18-22.51 0.029

15 Reference
Sign of basilar skull fracture

LE@mu?@iﬂm@ﬂﬂmﬂw%wﬂ 2.60 0.68-9.96 0.163

?ﬂﬁl‘g’]?@ﬂm\‘im 2.80 0.35-22.52 0.333
Scalp hematoma

No Reference

Frontal 0.55 0.04-8.59 0.673

917817NIIWANUIGININTNTI NUNINEIAEVOULNY
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aqgl Adjusted Risk 95% ClI p-value
ratio*

Non-frontal 1.13 0.20-6.54 0.888
UszaBvnnds/aau 3.48 0.34-35.64 0.293
ALY

ity Reference

1 m:‘;\‘i 0.44 0.04-5.56 0.530

> pds 2.35 0.88-6.26 0.088
UInATHETULS 0.97 0.12-7.86 0.975
duUnasasudsinandndnillain 1.03 0.11-10.01 0.979

LAN

*adjusted with \WATNEI, m’1m&lmi“mmﬁ‘i_l@’m'qﬁam&ﬁi‘ﬁ@?, GCS=14, Sign of altered mental status, Sign

of basilar skull fracture, Suspected skull fracture, Scalp hematoma, Severe mechanism of injury, U235

WNARR/AAL, 8ALY, UnARTHEIuLss, dnAumAAsHEnszunn, gdaunn livindu uay dunasasudedngin

Andnildainidn

31500 (Discussions)

o

nsdneiliunisAneadeng
nasian1azidenaanluanaslugiloegn

uaduanedliguussludosengiasnd

A '

o A
wWsawinny 15 I LW@LﬂuLLuQWWQiuﬂW?

o

anaulalunisdaenadisedmannotnes
ANDI AANTTIENINENNT ARAINNIABINANN

N19FNEa593 wazandoaldaaulnely

o

° = P S :
a1y denwuanifadunUuasaniay

o a aa

wanaanluanasat NNt ANATUNI9an A

<
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v 1 o = =l
ldun aedugrunsivandsweunn Inad
Tannaifinidenoanluanesldge 2.6 i

X Ay -t
woagilaeflaidannaimanil
MI1NUWANTBN pediatric

emergency care applied research

network (PECARN) rule 1 TTadeifipana
d‘ ] a <3 aial

VRENGIAaNILAANITLIALALANEINH

ANEATYNI9AATN Tutaseny 2 Taul
¥ 1 v=] o

Tefun AzuuuAuidnsoassnatalng

a8Nan 15 mzﬁ’ﬁgmﬂz‘ﬂu@ﬂﬁmul,mn
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waznisfuanilasuulas aeuuzin 1

o

WngLel AN N LAATANAILNAN1TI HAse

9-11

s v U o =S
warinElaae®' danAReIRUNIIANTA
da/ =S n:’lla I's =2 £
7 InennsAnElA Az inanisAnE s
aimRn1sanneslaagAnLuUAqLLsIAeN
(Univariable logistic regression analysis)
wudrasdagrunzinandswrunnd
ANNANNUTAUNIIZLAanaan TuaN e

| Ao o o aa = o o
aENNTEAIATUNI9ADTA usNalfusuls

H P . . A
nauauNARag multivariable wudngilas
dl R o v
azuwuuAuiansaresnaalng  ew
n91 15 @911 PECARN rule tladaiignavy
Flungueigdeundt 2 T dviunnsld
PECARN score lun1qziaanaantuanad

L2 (3 dl Yo [~3 1
waaffilheaanfladuunmauanealaiguus

¥ a

pasNasnansiiadesanty ldanunsn

a

Aansauntlase larladanilaieaasinanen

v
o =2

= v o =
ANVNNITANBIDU ) AN sAn®

b

' b '
a o

o A ' a9 U =
Wendudaduiilunguengniesndt 2
1 o dj v % o 1 =2
wiuriu d9linaaenndoarii 1w nnsAnm
299 Greenes azane'” il A.A. 2001 7
dszimAanigeisini vnisdnm Tugias
Ay vo & Ao PP
lasuunaRunAsseuaslAssruanly
= o a o a
Weniladeiaes wudnAseruanluLFion
ANDIAEIU parietal 5REUAY 33 UAY temporal

o & o I

FRaay 25 AUNUEAUNIIZLABA TUANDY

° o

e 19N Te g1 Aun19anA (p=0.02)

(7

AsAn=289 Dayan' lull A.A. 2014 7

~’]7~
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UszinAanigaisni WuIATEeUINTY
171nianasdau occipital (OR 3.3, 95%Cl
1.1-10.1) WAz parietal/temporal (OR 4.5,

95%Cl 1.9-10.8) Huualdfununinziaen

oA

TuanasuInnInAserzuan LI UANDS

' [ N o 3

A1 frontal Wi ldduWusiunisunaLe

o

ANDINHANNEATUNIIARTIN

o

o

Jrlaanasdugruncinanfsws
WAN ATNNITANEILNET LA WA
= % aa A a
NNANHIAIERDFANNTDADAS TRARBINLLIL
faudsiAea (Univariable logistic
. . . .
regression analysis) Wuinidutlaqeids
FanT1fziaenaanluanedbang 2.6 1¥in
#8AARBIANHN PECARN rule @aifluiladsi
HANLAENAIFRNTAANITLIALRLANDY

o

HANAATUNINARTIN BWATADAARBIT

(7

=)

A19AN®I89 Osmond hazAnse'” Tudl
A.A. 2010 NUTZINALAUIAN Lo
o = G o dld 1
NMNNsANEIaINNvTatiade NN nafanIny
danaanluaneslugiliueny o-16 I e
Wusuanelunisdaandistnannaines
1 o o =
aned wudnfadeaedegiunsivandswe
Ao ! | A
wanddadouninninlunguiiinioe
wanaanlugNes (OR 11.79, 95%CI 7.27-
19.12) ag14lsAm N WHNadAnzfua
- . . Y Y
nsAnE taglfusaudsnouianumnae
multivariable ﬂ@ﬁﬂmzﬁ“ﬂﬁ’mﬂﬂmﬂﬁ?m

wANNUIN TR AN NANAUTN AT ARt
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dadrAyiuanuanisunadulugilas
=3 dl 1 =3
UARLaNeR lguusslugn
RINNITANHINLANNANIS
UIALALANNYITRLIEATIATHNARAN19E
.—_q = Y o =
\aenBaNn uANDY TIABAANBIILNTANS
2949 Punchak wazanuz'® lutl A.A. 2018 7
dszmagiuan vinnsAneifeiuame
nsuadulugilasunaiduanes angld
\Ain 18 T wudnamsualsuuaniinann
o v 4 .
gURAweaT1a3 NuFesay 75 Tedaulugy
dniduauinuoun nufesas 77.3 uae
n19ANHN189 Bedry kazauz'® lull A.A.
o a0 =
2020 Nszinaleslelds wua1wnnIsg
vadudaulueiinainglimivinasias wu
¥ ] a o
fouay 45.4 LWAEANY
aduanasuy wudnlidniusse
naifinn1aziaeneanliuanes aanndes
fun1sAnE1289 Dayan wazAne? Tull
ALA. 2014 ANHIAIINGNTBININE
danaanluaneslugiiauinduanedly
o ] A .
TULN 7gtiaendn 18 U Nlen1seniay
! oA o = = o =
nudnguniiadeaaauinesadeines
= A 3
HANgNIBINIITIaenean luaNedtias
] oA = e o o
nIngunEeIniseRausNiuadedes
a o ady .
AU 7] NAFNAELNTRENT 4.7 (difference —
4.7%, 95%CI ~6.0% to —2.4%) uazlainy

AN ANRUSUDIAINNDUBINITDVALILFD

nAsinANIIzIAanaan luaNasat 19
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o aa

TURN1AUNI94D

(7

(p=0.48) daulu
A19ANH1U89 Borland wazmnsz®’ Tudl
P = '
A.A. 2018 NUILINARRALATLAL WLIN
guaanininvinenaanluanes difads
BB FREAY 43.2 (95%CI 37.5-49.0)
Tnanwufesay 0.6 NHTTadeaNALULAES
TJadeLfen (95%C1 0.0-1.4) WATUIANL
founudadadu o ldun dandswe
fuUnAsasudeinAninlnAannian aede
al o ‘ﬂl 1
neluan@sweunn WUINNANNLALNFARNIT
Nanmazidenaanluanesad9liugAny
aa o X v o W o=
N19aDA T991u3deinegade Tl lddnmn
WisuReusendnatdadanaanazilads

o =2

= ) o o Y v
wenganiuadadu o AsnnsAnwndnesiu
TadugiloandusciRunnas/
dau wudnldduRusransiinniay

A £ o =S

ADARAN MIANDY ADAARBIAUNITANEN
9984 Lee wazAnse'? 1 A.A. 2014 Anw1lu
drlasunmduanaslaisuuss ang 0-18 1
nwudngiaendiadalssdRnunas/aau

= o a a
e TadaLALIN LA UGN INI9LAA
nmziRenasnluaneisluassdaseiy
Aa dasndn 2 U uay 2 tawll iNaeiatay
2.2 (95%Cl0.3-7.8) WAZ5aUAY 1.9
(95%Cl 1.3-2.6) AMNATGLU warilania
B (% | VA
wunaziaaneanuanesteanIINgung

aduUseifvunas/aay sonnuilaasy

\Re9du ) luisaedta9e1y RRO.24
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(95%Cl1 0.02-0.87) war RR 0.25 (95%Cl
0.18-0.36) ANNANAL TI91UATe TN
e lllaAne i Bauiauszudnsilade
= o = 1 [ o Aﬂl o
wequaziadeihaadoniuadaau A
=8 % v
n3ANETNas
a 1 1
ansdanAseuuse wudnla
FuRussanisian1nzidenaanlugued
ARAARBIAUNNTANENIUBY Palchak WA
Az Tul A.A. 2003 NUszINA
o a o = o Adld 1
anigainini in1sinedadeninasie
nazidaneanluanasludiaaanyias

= 1 = 1
n31 18 T wudrenisdandsrguussll
AuusAuN1IZIAAeeN LN TIMTari
Fufun1sAnEI189 Osmond wazAny '’
Tul a.d. 2010 wud1enIgUlanATEE

Ao ' | oA
sunsaidndauninndnlunguidniog
A
LADARAN MIAND

ANUANITUIALEUTITBUIINLIFN
ldduAusranisianIaziaanaanlu
ANDI dAAARRIALNNTANEIT8Y Nigrovic
warAae® lull A.A. 2012 1NN19ANE
adenisuiadunguusaiieaifadeien
Tufiaauaiduanesliguus angiiay
1 = 1 o 3 d‘
n31 18 T wudniladanisunaRunguuss
= % = a a
Weeiladmen HANgNI8INI9AANIg
V1AL UANeIN N AT NE1ATyNIeARTin
(ciTBI) WiNel5a8ay 0.3 (95%CI 0.1-0.8)

lungueanytiesndi 2 U uazfenas 0.5%
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(95%Cl 0.3-0.9) Tuanguinndn 2 T uaz

22D

NUIIRTANIENUNITUIALAUANDIN

ANNAIATUNINARTNTaaINIINg

q

=
EN

- Sh.

ladenisunaldunguLssaNiuiadedes
A
Gy

'
v ¥ 1 <3

¥
HUdengdnAsaauaednian

al

AnnAannein wuqn ldduRusAaniaie

AaziaenaanluaNaIdanARaaiy

n1sAN®1999 Nishijima wazane® Tul
o = o Adl £

A.A. 2015 NN1sANETRENgUnATes

2l @ a a a v =3
LAIIANHALNAANLAN eLuEJJ‘]J’JEI‘LI’]@L@‘LI

v 1

anevliguusaniengdenndi 2 O wudn

3

fadefilnasasudsdnanialnfainias
= [ % al a a
WiegtTadeimes HANENIBINITAANIT
VAR udNaINN A NE1ATyn1eAaiin
(ciTBI) WiseFasia 0.2 (0-1.3)
fTadadnaunasdseenszunn
U 1 o & 1 a A
wudn lddunussanisifinniaziaanaan
luanes daAARRINLUNIIANHITD

Osmond kazanz'” Tt A.A. 2010 Wudn

o

NN ANNURIATHEN T UNNHAAAw ]

'
' a

AN uIZUINanaNiNINziaanaanly

q

anad wazldiniaziaamaanluanas (OR
1.13, 95%Cl 0.52-2.46)

TadeALULUUAITNFANFIUDS

nanalnainiy 14 wazilaqaunisiusas

a

o &

wasuwlaglunisAne il A NENAUS

o

funmazidenaanluauesad e liadAny
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NNATH TI4DAARBIAN PECARN rule
WndadaNH A NIALNgIFAaN1TLNALE

al

ANDINHANNEATUNIARTIN

1

kg

ﬂﬂﬁ (Conclusions)
dadeidnafidnasianisifianiaz
Lﬁ@m@@niu@mﬂuéﬂmtﬁnﬁmmLfﬁu
ANaIBENNHTEANATYNNATIA NgNTa9eY
Taandvzewindu 15 T laun Tadbasds
MU INANATHEUANLAZAZLUUALIHN

q
a9
¥R o b ' =
qﬁ;@ﬂm’)"ﬂ‘ﬂ\‘iﬂﬂﬁﬁiﬂquﬂﬂﬂf}"l 154

v o 5o

nudnAusiunIziaenaanludung

o)

a o

agglldn

ja))

ATYNINATA T981gANINNIN
ﬂ ¥ 1

24 "o = =
nIvININU 2 u@ﬂmnummm@uiﬁf

B1LALU UNABRALAZEINIININTEUY
dszamaur) ldwudnfaonuduiusiy

= e X d
naziaeneanluanedlungumAaesnail g
anaifunaanauIANgNAtet19iain
A = dl o K
wIgeaiiANAa AU lun1sTuNN

=
bITTSLLIEIU

¥ o a
ABAIMNA
= & @ v
ﬂ’ﬁ‘ﬁﬂ‘iﬂ'quLﬂuﬂ’]?LﬂU‘H@H@

v o @ v o R
HRUNAN Immsmu%nﬂmﬁﬂuuwmw

= a a o A
seilaudanvnsaiind waznisAaLaan

A '

Juasdengdeandiniawindy 15 1
= P gy Ao = ~ A
Wevannidaganiuinlungsziiaun
g1anyldasudauanuaunnn wniitanna

VINNIANHUNHIANAITATOLAGNUATILIN
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o

mﬂﬁ ALRLUANNNNTU T WY PECARN

=8 o dld 1 [~3
rule WATANEITARENHNARBNITUIALAL
ANDINHAINUAIATYNIIARTNIANIRAN
suleFARINaINITIRslaeAIanann
Tsangnunaiafeeiun1INAUNIATIATN
nelu 48 dalug

NTATUAUIUIANG A DL 193
Anguafatan Tnaaniznguind

A al a o
NNIZLARARAN IUANET HINES 14 $18 NN
19¥n1931A3129% Multivariable 81al81104
NNADAINNA
= ‘éz =
NNTANEIRLDUNIFAN LU

a -

YszannsnlasunisinenaisAanfoLne s

Ny

aneudn 19luntedfuRasfifilag
& ' A o o ,
vaRuanaliguusandtadedesanis
a = ) 2 Ay vo
WNaN1aziaeneen luanasdaunilan lasy
AnsfnE Inenisdannannig way b levin
NgGLe ADNALLADTANDS UINHNITANEN
VANLANTUAUIAR 819NN TEUN LA N
dszansnguiidinnlunisdnm uazin

NN9RARINBINIFD 1

PRALAUBDLUL (Recommendations)
aatauawuzlunisiuanisiae bl
1. aq9ldTadedaeannyly
- vy -
N9ANEIATIT U aadensuanAsseuan
AzuUUANNANABInanaTnawiniL 14

somilunouaiasnlunnssndnladangaa
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naistaaNNamafaneslugUendn uas
Uszaunisninesunmegmanieinem

2. Wenunwuan1alJuiRd 1wy
nismaAlengLstinaniaLmefanes ugloe
wintaeannzluseaulsananunanfagi

A dl va ]

Wy e IR IULATAANIIAN
n3ad lianilu ann1szaueyAaiInig

PN sunnel nsr@nsninlunisinem

datauanulunisvinisansesialil

1. muﬁwﬁmwmﬁuﬁq@ﬂ'w
Tnsiamzfilhefifinnasidenseniiaiy
AINUNLE e T 0 189N133 AT LT
Multivariable

2. AITNINITANEILT 9
prospective LAZAARATNHANAIANUUNE
iletlsyifiunaszezenn

3. AMTANEINATRIN19 LT
PECARN rule huutfangduuuly

TsanenunanAagiuazlsenauaguTy

nalszlagunudan
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nsAnEAfalldlnad sy load

LANAIFDN19DY (References)

1. Dewan M, Mummareddy N,
Wellons J, Bonfield C.
Epidemiology of global pediatric

traumatic brain injury: qualitative

~21 ~

917817NIIWANUIGININTNTI NUNINEIAEVOULNY

review. World Neurosurg.
2016;91:497-509.
doi:10.1016/j.wneu.2016.03.045
Division of Injury Prevention,
Department of Disease Control,
Ministry of Public Health. The
situation of injury-related deaths
among children in Thailand,
2018-2022. Nonthaburi: Ministry
of Public Health; 2022. [in Thail.
Peden M, Oyegbite K, Ozanne-
Smith J, Hyder AA, Branche C,
Rahman AF, et al. World report
on child injury prevention.
Geneva: World Health
Organization; 2008.

Chen CC, Chen CP, Chen CH,
Hsieh YW, Chung CY, Liao CH.
Predictors of in-hospital
mortality for school-aged
children with severe traumatic
brain injury. Brain Sci 2021;
11(2):136.
doi:10.3390/brainsci11020136.
Tunthanathip T, Phuenpathom
N. Impact of road traffic injury to

pediatric traumatic Brain Injury

in Southern Thailand. J Neurosci

1% 13 atuil 3 nangIAd — riueel 2568



Rural Pract 2017:8(4):601-
8. doi:10.4103/jnrp.jnrp_381_17
Kupper L. CDC’'s report to
Congress on the Management
of TBI in Children. [Internet].
2018 |[cited 2025 Feb 9].
Available from:

https://www.parentcenterhub.or

g/cdc-to-congress-on-

management-of-tbi/

The Royal College of
Neurological ~ Surgeons  of
Thailand.  Clinical practice

guidelines for traumatic brain

injury. Bangkok: Prosperous
Plus; 2019. [in Thai]

Thai RSC. Accident statistics
report for 77  provinces
[Internet]. Bangkok: Thai RSC;

2025 [cited 2025 Feb 9l
Available from:

http://www.thairsc.com/p77/ind

ex/57 [in Thai]

Brenner DJ. Estimating cancer
risks from pediatric CT: Going
from the qualitative to the

quantitative. Pediatric Radiology

2002;32(4):228-31.

~22~

917817NIIWANUIGININTNTI NUNINEIAEVOULNY

10.

11.

12.

doi:10.1007/s00247-002-0671-
1

Brenner DJ, Hall EJ. Computed
tomography — an increasing
source of radiation exposure. N
Engl J Med 2007;357(22):2277-
84. doi:
10.1056/NEJMra072149.
Barzegari H, Masoumi K,
Motamed H, Zohrevandi B,
Zeynadini Meymand S.
Comparing two different doses

of intravenous midazolam in

pediatric sedation and
Analgesia. [Internet].

2016;4(4):192-5. [cited 2025
Feb 9]. Available from:

https://pmc.ncbi.nim.nih.gov/art
icles/PMC5007910/

Bressan S, Romanato S, Mion T,

Zanconato S, Da Dalt L.
Implementation  of Adapted
PECARN Decision Rule for

Children With Minor Head Injury
in the Pediatric Emergency
Department. Acad Emerg Med
2012;19(7):801-7.
doi:10.1111/1.1553-
2712.2012.01384.x

1% 13 atuil 3 nangIAd — riueel 2568


https://www.parentcenterhub.org/cdc-to-congress-on-management-of-tbi/?utm_source=chatgpt.com
https://www.parentcenterhub.org/cdc-to-congress-on-management-of-tbi/?utm_source=chatgpt.com
https://www.parentcenterhub.org/cdc-to-congress-on-management-of-tbi/?utm_source=chatgpt.com
http://www.thairsc.com/p77/index/57
http://www.thairsc.com/p77/index/57

13.

14.

15.

16.

Kuppermann N, Holmes JF,
Dayan PS, Hoyle JD, Atabaki
SM, Holubkov R, et al
Identification of children at very
low risk of clinically-important
brain injuries after head trauma:
A prospective cohort study.
Lancet 2009;374(9696):1160-

70. doi:10.1016/s0140-
6736(09)61558-0

The Royal College of
Neurological ~ Surgeons  of
Thailand.  Clinical practice

guidelines for traumatic brain
injury. Bangkok: Tana Press;
2013. [in Thai]

American College of Surgeons
Committee on Trauma.
Advanced trauma life support.
10" ed. Chicago: American
College of Surgeons; 2018.

Lee LK, Monroe D, Bachman
MC, Glass TF, Mahajan PV,
Cooper A, et al. Isolated loss of
consciousness in children with
minor blunt head trauma. JAMA
Pediatr

2014;168(9): 837-43.

~23~

917817NIIWANUIGININTNTI NUNINEIAEVOULNY

17.

18.

19.

doi:10.1001/jamapediatrics.201
4.361

Greenes DS, Schutzman SA.
Clinical significance of scalp
abnormalities in asymptomatic
head-injured infants. Pediatr
Emerg Care 2001;17(2):88-92.
doi:10.1097/00006565-
200104000-00002

Ak R, Celik NB, Erdogan HD,
Karakuguk AY, Gokdogan S,
Korkmaz S, et al. Evaluation of
three clinical decision rules in
pediatric patients with  minor
head injury: Pecarn, Chalice and
Chatch. Global EmergCrit Care
2023;2(2):33-40.
doi:10.4274/globecc.galenos.2
023.69885
Dayan PS, Holmes JF,
Schutzman S, Schunk J,
Lichenstein R, Foerster LA, et al.
Risk of traumatic brain injuries in
children younger than
24 months with isolated scalp

hematomas. Ann Emerg Med

2014;64(2):153-62.

1% 13 atuil 3 nangIAd — riueel 2568



20.

21.

22.

doi:10.1016/j.annemergmed.20
14.02.003

Osmond MH, Klassen TP, Wells
GA, Davidson J, Correll R,
Boutis K, et al. Validation and
refinement of a clinical decision
rule for the use of computed
tomography in children with

minor head injury in the
emergency department. CMAJ
2018;190(27):E816-22.
doi:10.1503/cmaj. 170406

Sun BC, Hoffman JR, Mower

WR. Evaluation of a modified

prediction instrument to
identifysignificant pediatric
intracranial injury after Blunt

Head trauma. Ann Emerg Med
2007;49(3):325-32.
doi:10.1016/j.annemergmed.20
06.08.032

Osmond MH, Klassen TP, Wells
GA, Correll R, Jarvis A, Joubert
G, et al. Catch: A clinical
decision rule for the use of
computed

tomography in

children with minor head injury.

~24~

917817NIIWANUIGININTNTI NUNINEIAEVOULNY

23.

24.

25.

CMAJ 2010;182(4):341-8.
doi:10.1503/cmaj.091421

Punchak M, Abdelgadir J,
Obiga O, ltait M, Najjuma JN,
Haglund MM, et al. Mechanism
of pediatric traumatic brain
injury in southwestern Uganda:
a prospective cohort of 100

patients.  World  Neurosurg
2018;114:e396-e402.

doi:10.1016/j.wneu.2018.02.191
Bedry T, Tadele H. Pattern and
outcome of pediatric traumatic
Hawassa

brain  injury at

University Comprehensive
Specialized Hospital, southern
Ethiopia: Observational cross-
sectional study. Emerg Med Int
2020;2020:1-9.
doi:10.1155/2020/1965231
Dayan PS, Holmes JF, Atabaki
S, Hoyle J, Tunik MG,
Lichenstein R, et al. Association
of traumatic brain injuries with
vomiting in children with blunt

head trauma. Ann Emerg Med

2014,;63(6):657-65.

1% 13 atuil 3 nangIAd — riueel 2568



26.

27.

doi:10.1016/j.annemergmed.20
14.01.009

Borland ML, Dalziel SR, Phillips
N, Dalton S, Lyttle MD, Bressan
S, et al. Vomiting with head
trauma and risk of traumatic
brain injury. Pediatr
2018;141(4):e20173123.
doi:10.1542/peds.2017-3123
Palchak MJ, Holmes JF, Vance
CW, Gelber RE, Schauer BA,
Harrison MJ, et al. A decision
rule for identifying children at
low risk for brain injuries after
Blunt Head trauma. Ann Emerg
Med 2003;42(4):492-506.
doi:10.1067/s0196-

0644(03)00425-6

~25~

917817NIIWANUIGININTNTI NUNINEIAEVOULNY

28.

29.

Lee LK. Prevalence of clinically

important traumatic brain
injuries in children with minor
blunt head trauma and isolated
severe injury mechanisms. Arch
Pediatr

2012;166(4):356-61.

Adolesc Med
doi:10.1001/archpediatrics.201
1.1156

Nishijima DK, Holmes JF, Dayan
PS, Kuppermann N. Association
of a Guardian’s report of a child
acting abnormally with traumatic
brain injury after minor blunt
head trauma. JAMA Pediatr
2015;169(12):1141.
doi:10.1001/jamapediatrics.201
5.2743

1% 13 atuil 3 nangIAd — riueel 2568



