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Trauma Patients

l

Adjunct* : Primary Survey
EKG / Pulse Initial Assessment & Resuscitation
oximetry /ABG /
urinary catheter /
gastric catheter/ No
FAST/DPL Vital signs stable? Patients
X-ray: CXR, C-spine
(lateral cross table),
: Yes
Pelvis (AP)
Patients
Secondary Survey
AMPLE, head to toe evaluation
Y
No TBI Head Injury TBI Head Injury TBI Head Injury
But other organ injuries and other organ injuries
Definitive Management LLNu(ﬂuﬁﬁl 2

* Adjunct Fuegiudnennuedanuikaran 1zt

Y
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fugniduniefiugdfivg veddsaneruiausdazus iWelvn1sussidutudu warlvinisyviemaennidu
(primary survey) AMULUINIINITINIVDY ATLSY

[
[y [

dlelinsthtndnwgniduuds nihiliduiumnsitadofiudy (Adunct) Jusgiudnenin
maaamuﬁLLazamwuw:JﬂasJLwiazma U
- EKG
- Pulse oximetry
- Arterial blood gas (ABG)
- Tldawanu (urinary/gastric catheter)
- Ultrasound abdomen (FAST : Focused Assessment with Sonography for Trauma)
- Diagnostic Peritoneal Lavage (DPL)
- X-rays
Chest
C-spine (M1 lateral cross table)
Pelvis (11 AP)
LLaﬂﬁmﬁﬁﬁ]5&1%’ﬂmmmamsmam§uq

% = d‘

wasngUieiuananEAnALseTIn wazlldyannlinas (stable vital signs) Tinsaauseidiu

fuaeifisifiu (secondary survey) saudRsyzasniuazdnUseifdiudy Tdun Ussianisulien o1
Sulsznuey UseTAn1slulieidy StmL’Jm%’uﬂswmmmiﬂ%@@mﬁmﬁqnmLﬁmm mamiaiﬁltﬁmsfu
Wueenals (AMPLE : A = Allergy, M = Medication, P = Past history, L = Last meal, E = Events)
Favuatiagtaslumaitadousrnununsinseld

ondayaadndiliniilinaduluussiiutuiu waglinstiewdonnidu (primary survey) 8nASS

=4

doUseilunsiaeud Faduinftheiianesuindvegiufed IHUURnuwNuglii 2
dfUaedinsuinduveseiazdidug WiesiuiuaneauInidy USnwwwmddeivgniuanv
RAVGHIZeE
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wWINIBUHURNsdlaND UL
(Clinical Practice Guideline for Traumatic Brain Injury)

Trauma Patients

l

Uszidiu GCS

I
! Y v

GCS 13-15 GCS 9-12 GCS 3-8
Mild TBI Moderate TBI Severe TBI
v |

NATN NN

® 02 mask with bag ® Endotracheal intubation

o |V fluid e |V fluids
® Hyperventilation if indicated
® Mannitol / hypertonic saline

therapy if indicated

\ Y
Auuugiin 3 n1sauadUensedl Usnwszamdasunnd

auasuInRUIzAUlaisuLs %30 Refer lUgssn.niidneninlunissnenla
AANB5UNBUAUYIIT 2 Moderate to Severe TBI

awva o % 4 AI [ dl v 1 2: v 1) ¢ a 1 : 1o v
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Moderate to Severe TBI (GCS score 3-12)
Aevdsiimsiiansangad
1) Intravenous fluid infusion
m TA0u Isotonic solution Wi Normal saline, lactated Ringer’ s Solution %38 Acetated
Ringer’s solution, AsanAssasavanefitmadudiuUsyneu
m Rate: 1% maintenance fluid At

2) Endotracheal intubation™

e

Jousy: & GCS<8
¢ Juunliudnenismieszuulszamenauaiasuazresdssad Uiy
<
Wusgwegmalna
+ orasediUgmimaiumela Wy e1dvuiin 3 severe maxillofacial injury
Dudu

[y

funaeitiavesunndiaua

& il respiratory failure Mid04lY ventilator Yueg

¥

nunewmn  luseiildlald ET tube sudauswdnenu asli Oxygen supplement #38 mask

with bag

3) Hyperventilation®
respiratory rate Us¥anad 16-20 ASy/undt diteviili PaCO2 30-35 mmHg

v '

Jousd: & # signs of transtentorial herniation A unilateral dilated fixed pupil,
abnormal respiration, decerebrated or decorticated posture

¢ Rapid deterioration

newn v hyperventilation tanglunsalvoustneiu ity

4. Medication
1) Mannitol*°
Fousd: wWuieatu hyperventilation
uUIAE: 1 g/kg drip in 15 min Wy i 50 kg 219 20% mannitol Uszuad 250 ml
m 01l mannitol 912219 furosemide 0.5-1 mg/kg IV wnuld
m miiﬁﬂlﬂﬁiuéﬂwﬁ' hypovolemia la¥/%39 & Renal failure

Awa o oy A g a v " 3 31 ¢ a ' S . v
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2) garudn’ farsarlilunguiifinnudesgs dwieluil
1. Immediate posttraumatic Seizure ietusyinlsmaudnuineu
2. lusreitliisiennstn wietlosiu Early seizure lunselfisialuil
2.1 Intracranial hemorrhage (8111 CT)
2.2 GCS score <10
2.3 Penetrating head injury
2.4 Depressed skull fracture
YUINYA: 19U Phenytoin 18-20 mg/kg drip in 30 min (Lt 50 mg / min)
3) grufPaue: Tnevlulu closed head injury liisnSugodlidusasil fracture base of skull
pnuunausnaduausalinude Uty
4) Tetanus toxoid: 1%y indication
5) Steroids lsifivanaideszdndnfigaiiliitelungy Steroids vinlinanissnwinisuiadu

£

PATwERIU®

5) asuney1R Wi lanean18vaeEUae ianandasdedia

6) nsAnsifadafiu call center waz/use sw.fidasn1sdeda
Hoyaiifiosnis

D8 LA

UsgTRuaznalnnisuinidu

lsausedgdae

swmmﬁlﬁmmmuﬁaﬂa@ﬁu

Vital signs, GCS score, pupils, other neurological signs

Associated injury

HAN1375I37EY (investigations)

nITIdaNY

A5SNWNLA

Ava o oy A g a v "3 31 ¢ a ' g . v
uu’zﬂguﬂauuﬁ‘lmweLﬂuuu'wnsll,we'lfﬂun'ﬁquagﬂ'wwnuu mi‘quagﬂw‘luﬂmunﬂsqu Q’WLmﬂﬂ"N09ﬂ1ﬂ‘l]uﬂ§1.ﬂUﬂ?ﬂﬂﬂi‘ﬂﬂ‘ﬂﬂii?iﬂﬁﬂu’]ﬁ
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(Clinical Practice Guideline for Mild Traumatic Brain Injury)

na;u‘l'?i 1 Low risk* ﬂa:&l‘ﬁ 2 Moderate risk* ﬂfju‘ﬁ 3 High risk*
1. Asymptomatic 1. GCS score 13-14 1. GCS score 13-14 %asdNg
2. GCS score of 15 2. GCS score 15 uagdl 81n15 1-2 Fala
3. No headache** ® \omiting (< 2 episodes) 2. a3dy open skull fracture waz/
4. Scalp injury - bruise ® Hx Loss of consciousness %39 skull base fracture$
or laceration* ® Headache 3. Vomiting (> 2 Episode)’’ #
® Post-traumatic amnesia 4. Decrease of score at least 2
(ﬁﬂiunﬂ‘ﬁa) Transient loss of points, not clearly caused by
consciousness (seconds) seizures, drugs, decreased
® Risks of coagulopathy cerebral perfusion or metabolic
® Risks of coagulopathy factors
® Drug / alcohol intoxication 5. Focal neurological signs
6. Post-traumatic seizure
(flegnatioy 1 7o) 7. Age > 60

({loghaiise 1 U0)

,, l

e/ indudnu W57 uHuniif 4 NATUIKUYIT 5

wiauluauuzing

* reference 21-24

*  Headache lufatinmgiivesunnusa

S Clinical signs of skull fracture : palpable discontinuity of the skull, leakage of cerebrospinal
fluid, periorbital or post-auricular ecchymosis, hemotympanum and bleeding from the
nose or ear)

#  nmenspuwiaatifistzinameaunis
Tuluduugii easfinisasuniunnu uazasiindnguduliiflsmennia Tastufuuiunves

Tsaweuna
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AUeanesuIAuTTliguuss (GCS score = 13-15) Tifinnsaniildadeides (risk factors) aeny
ANURAUNRIUALDY IneFunANUEsady 3 SEeU A9l

1. Low risk AULELIAN
2. Moderate risk AMULELIUIUNAN
3. High risk GRRHIE LRI

Low risk patients

= Y dl

AOKNUIBY

Lifiennsle 9 wesunusnglungu moderate risk wag high risk

GCS score = 15

LiflannisUndswens o WU uwienadionmstiaemeiivsnaignnsenule

= v ’6’ A A = ¥
p1flnieAswE UM WsedunuNadnaale

n1sauaiyay low risk
Adrenguiianunsalindutnuld Ineldsesdanneiniswse CT scan Alsme1una widesaiuleis
a ac o Ay 5% P o o '
ANULEEAZITNNSABNABINITNTULALALE tnadasliluaiwuziinlusny
(@merwIn 3 Auugihdmiudiisauesunidy) wasalsivangiunisesuisnassulumwuginiiulin
Tsangnuianie tneduegiuusunveddsanguia

awva o % 4 AI [ dl v 1 2: v 1) ¢ a 1 Aﬁl 1o v
umﬂguﬁauummweLﬂuuu'svmme‘l%’lumiquagﬂ'wLmuu miquagﬂw‘luamum?qu mfou.mmaoan“lﬂsuuegnummmeummiﬂwsnma
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wuamnanvUfTRnsalsussuaduilizuusesziu Moderate risk
(Clinical Practice Guideline for Mild Traumatic Brain Injury - Moderate risk)

n@:u‘ﬁ 2 Moderate risk

l

Admit cT
Admit or CT scan

v Taiwy

SutnTusw. AMUAAUNG

i CT scan
LNDEILNABDINIT

A

NaUNe

91015
fHaUnf*

Taidl
Y

e/ indudnu Refer %38
w¥auluatwuzii U3N®1 neurosurgeon / surgeon

* Jomsuauni vuneDe GCS score anada Nyl UIRATEEUINTY 8R8UNIN 158 GCS score < 15
VAIAINADINITHAD 2 TN

awva o % 4 AI [ ﬂl v 1 g v 1) ¢ a 1 ‘W 1o v
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n1sauagUae mild TBI with moderate risk
o Fondunnornislilulsmeruna vie CT scan Ald Jufuuwnndiaua aniunisal uazuiunves
lsaneguna
o Arsdstheyin CT scan saudBudu mnlssenalindoslunsdsgihelusi CT scan Idogna
05 viseldaunsadunaeinislulssmeuialdegaiiussavsnm
nIfliAaNAUNABINTT
o osuelviUleuazaRdilafameralunissulilusm.
e Observe vital sign, GCS score waz pupils N 1 ¥, LLazw%famﬁ%daﬁaQ’ﬂwlﬂﬁw CT scan
vidodundslsmenunanivszamdasunndlinasaian
o ilnnedaioludliidein CT scan udodsfundslsameruiaiiauisoguagvasaues
vindula
# GCS score anasaNLALl
& UpdTezan
& 93PuNN
nsaliaanyia CT scan
e & CT scan udwalinuanuiiound fiedl GCS score 15 uazflonisasiionadmiegiiae
Ishiledanneinisnsu 6 d2lae?
o & CT scan wdmueuiiaund TiUSnudszamdaounme daounmdnlufiannsagua
fuhsanasunniuls iedssndsm fanunsaquadiieaussuinidy

n1s3minegUaensal mild TBI with moderate risk
o indannenisasu 24 wu.udlidflorniniudsuutas fansandivineduaels uazlnun
Anmura 1 dam
o flhoaussuiniduiidiming msldsuuiudeyaduuzihdmiudtheanosuindy
(Manwan 3 Awuziidmsudilensdlatesuniu)
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(Clinical Practice Guideline for Mild Traumatic Brain Injury — High risk)

nguil 3 High risk

& open skull fracture

%30 focal neuro sign

Tainy \
AURAUNG

a a

NAUNG
CT scan

\ A

(YY) =
Fudhlusw.iiagains

pd)}

2 n15uaUNR

ety

\

e/ Iinaudu Refer #3®
wianluAuuzin U3n¥1 neurosurgeon / surgeon

awva o % 4 AI [ ﬂl v 1 g v 1) ¢ a 1 ‘W 1o v
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e U8 mild TBI with high risk MslF3UATI CT scan 9918 (leaaniieandessienin
Haun#Aluawes
e n3alll open skull fracture %39l focal neulogical deficit WA1TaNUSNBIUTEAMARBLNNELAE
o 1 CT scan udwalinumnufnund dunmernissedn 6 $alus Tnefdnmedteluilfds
¥ CT scan swvipdssaundilsmeunaiiansoguadineauesuinduld
# GCS score anasaNLALl
& Updsezann
& 2FPuNN
& 1§l focal neurological deficit
o ilodunnenisliitesndt 6 Faluawdagtaeil GCS score 15 wazeMsUnd fiansandimine
Adaele waglvmuugimanlumuwugihndulume
e & CT scan udmuanuiiaund Tunwiuszamdasunnd fasunmdvluiannsagua
frhsanasuniuld viedsiundslsmenuiaiianunsaguagthsansauiniiu
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WWIN9N3899593 CT scan nsalauasuinulisunssludn
(CT Scan Guideline for Mild Traumatic Brain Injury in Pediatric Patients)

N3AN5NENTID CT scan nadaneauadulisunsdbudn wsoendu 2 nqu oun
A. naumnegteanin 2 U
B. nguLiineny 2-15
FHaflswazBuasiolui”

A. Mild Traumatic Brain Injury Tusinangtieend 2 Y

GCS score < 15 or other signs of altered .
wugtliin CT scan

\

mental status*, or palpable skull fracture

Yes
No
Occipital or parietal or temporal scalp
haematoma, #30dUsziANUAAAUIUNIN . -
A A & : PR > gd4NNa1n13 %98 CT scan
5 UM, %38 severe mechanism of injury
Yes

Gl ¥ a v 1 @ a a
9199 QﬂﬂﬂiaammmsmLL'«mmﬂmUﬂm

No

lainuziinleivia CT scan

* altered mental status : agitation, somnolence, repetitive questioning, or slow response to
verbal communication.

** severe mechanisms: mﬂmﬂﬁqq >0.9 A3 (3 1) ATELNNITUNNDELINUSY; Qﬁ’amms’mﬁéﬂw
nszifiusenaneum Uz, fEaulasansdudedin, sumnrugnanadn; gnsavuluvaziiuauuvie

Pdnseulesliarunuiniuiian
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B. Mild Traumatic Brain Injury Tuifinang 2-15 U

GCS score < 15 or other signs of altered |
mental status* , or signs of basilar skull -
Yes
duseianunad wieliuszifeldsu uso
- = - £ =
Yes

* altered mental status : agitation, somnolence, repetitive questioning, or slow response to
verbal communication.

** severe mechanisms: Mﬂmﬂﬁgq >1.5 wns (5 1), ATeegnnIzunnogIaunss; qﬁ’ﬁma%wsﬁ@'ﬂw
NILLAUBDNINYIUNINUE, ﬁs’miﬂamiﬁulﬁa‘?ﬁm, PAIUNAUEHANAD; gnsnvuluvsAuauUYIe
Fenseleglilaumnniutien

awva o 3 4 4' @) dll 1 1 ;‘: v 1) ¢ a ! tg’ 1o v
LtmﬂgumwmmwaL‘LluuuwmLwaisﬂumiquagmmmuu miquaqﬂuﬂiuamumimm awLmnmaean‘lﬂmuagnumwwmwmiﬂwmma
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IUSMYMSWISNUNEDasoD CT scan nstliauoouaulusunsoluwdoaidn

nsiarsandsnndndisdnouinnesaussdmivanesuiadulisuusdudiaein winddes

o = ¢ =~ A & a I3 o oA U U v oy a = Y]
ﬂ']u@ﬂ\‘iﬂ']']lll,ﬁﬂ\ﬁ/lLﬂﬂmi@ﬂqal’ﬂﬂuﬁﬁﬂiu@u’]ﬂ@ DULUDIUIINNNAVDINITAUNANUTIE FILUTHANY

fuene

24,25

Tufhennuinlui@sweddl Pediatric GCS score <14 Tlanaiinansiadndisdnouiiunasaues

znuaNasuIniulasesay 2077

o aa dg v o < a R & aa '
aﬂ‘wmgﬂ’]flﬂa‘LIﬂLVleLGUVHU']EJﬂ']TU']@LﬂUﬂ781UﬂSIMaﬂﬁiU$ ﬂqﬂ‘waq‘lmiUU’]@LQUWWiUSlﬂJEULLiq

Usenaume

Prolonged LOC

Amnesia

pMseEuTiARtunE ImsuImEunanedalug seendeuannnit 1 ads
91N13UN

UInATYETULI

aﬂﬁ'smimmL%Uﬁt,ﬁmmﬂﬂ’ﬁgﬂmgz:uﬂﬁu

Pediatric GCS score <15

Signs of a depressed or basilar skull fracture or bulging fontanel
Focal neurological deficit

Non-frontal scalp hematoma for children <2 years of age

Severe mechanism of injury

awva o % 4 AI [ ﬂl v 1 g v 1) ¢ a 1 A‘l 1o v
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1. laiuugztinisdansaa CT scan Tugtheiinenglisnndn 2 U iflefidnuasdei:
e Normal neurologic examination (including a normal fontanel)

lainediusziRdn

Lifendeusiaiiies

ldasdfodngnmsaunssuy

No parietal, occipital or temporal scalp hematoma

No loss of consciousness

No evidence of skull fracture

Normal behavior according to the routine caregiver

No severe mechanism of injury

= = = =3 P | v 1Y
ﬂ’J']iLILﬁﬂﬂﬂ’ﬂ%ﬂﬁll@ﬂ‘l.l’]ﬂL%USLUP‘\JU’JEJﬂQNU UsyNITeYaY 0.02

1
=1 [

2. wughnssansa CT scan Tudaennanadosndt 2 U Welanvazasil

e Focal neurological findings

e Acute skull fracture, including depressed or basilar fracture

® Depressed mental status

e |rritability

o nszusaully

o 9ivusaiios

e 191NN

e Definite loss of consciousness (especially more than a few seconds and associated with
a high-risk mechanism of injury)

o GIFEYNMITUNTTY

e Underlying condition predisposing to intracranial injury

e Large non-frontal scalp hematomas, especially in children younger than 12 months

e Infants less than three months old with nontrivial trauma

e \omiting that is delayed by several hours after injury or occurs more than once

3. nmsdannemslugdqeangtasndt 2 U
o LUzINAFNNNDINITRENUBY 4-6 BU. N3DAINTIV CT scan Lilalanuazsall
- ety

- Loss of consciousness that is uncertain or very brief (less than a few seconds)

Ava o oy A g a v "3 31 ¢ a ' g . v
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- History of lethargy or irritability, now resolved

- Behavioral change reported by caregiver

- Skull fracture more than 24 hours old (nonacute)

- Injury caused by high-risk mechanism of injury (eg, fall more than three to four feet,
patient ejection, death of a passenger, rollover, high impact head injury)

- Unwitnessed trauma that may be significant

'
=~ [

4. wuztn13dens29 CT scan viudl Tudtheifineny 2-15 U iflefidnunsdail
e Focal neurologic findings

Skull fracture, especially findings of basilar skull fracture

191159

Prolonged loss of consciousness

Altered mental status (eg, agitation, lethargy, repetitive questioning, or slow response to

verbal questioning)

5. nsdannanislugiaeeny 2-15 Y
o uuzhlidunmeinsognation 4-6 v waz/Msedmsia CT scan iefidnvardeladenieieil
- 918U
- UnfTes
- Questionable or brief loss of consciousness with no other signs or symptoms
- Injury caused by severe mechanism of injury
- ymngthefionisguus dewiles videfioimsuindt 1 4 TiRensandnsie CT scan 2ty

= v

6. A735uUrElilulsanerunansenarsandedaludalsanenuranidneninlunisguainen el

Fousdtolatonils fel -
o Llafthedl CT scan Aaund wazU3nuuszamdasunndudn Tsuligualulssweunals
CT scan Un@ u# mental status lindudngund
aaé’agﬂmqmmﬁm (suspected inflicted injury)
aFeusgwaiios

LifuladndouarzquaUaeld videluaunsomdrennsiagila
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s:aunIISaNdOUOLWUOH
Glasgow Coma Scale (GCS)

Glasgow Coma Scale (GCS)

I3 e‘d' v éf d‘ a wa o 1y a Yo A a a

LUULNEUNN WUV Lwaiﬂumwgummmumiﬂismuamsmwiswﬂizmmmmmmmﬂﬂm
= ] = a ] [~3 1 1 1 a % [y} d' 1 [y} Y]
okl Wedle nenisuseliukuseanidy 3 du wiazdlrulnishinzhuulussaunwananaiy (§a
YNNFIADALLUL)

dm¥un1suseilin Glasgow Coma Scale luifindAuunna1991nnsUseLiiveaglng i
d{' @ @ 1 d’ Y = < d’u 1 d’ 7] = [y ] %
Winsannwnanlilaiunsadeanslatniau maiumwmiummsmaamﬂmLeuummnwﬂmy a¢l9nNs
Uszillukanengeanly A9mns19n 3

awva o % 4 AI [ AI v 1 2: v 1) ¢ a 1 : 1o v
uu’zﬂguﬁawﬁ‘mweLﬂuuu'svmma'l%’lumiquagﬂ'wwnuu miquagﬂw‘luamum?m%a e'wummaaan“lﬂmuegnuﬂmmeummiﬂwsnma

> susnarsrglfifAnsdiduosuaniiu
(Clinical Practice Guidelines for Traumatic Brain Injury)



A15197 3 Glasgow Coma scale

Pediatric GCS

Score Standard GCS
1-4 years < 1 year
Eye opening
a4 Spontaneous Open
3 To speech To voice
2 To pain To pain
1 None No response
Verbal response
5 Orientated Oriented speaks, interact Coos, babbles
4 Confused conversation Confused speech, Irritable cry, consolable
consolable
3 Word (inappropriate) Inappropriate words, Persistent cry, inconsolable
inconsolable
2 Sound (incomprehensible) | Incomprehensible, agitated Moans to cry
1 None No response No response
Best motor response
6 Obey commands Normal spontaneous movement
5 Localizes pain Localizes pain
4 Flexion, withdraws to pain Withdraws to pain
3 Flexion, abnormal to pain Decorticate flexion
2 Extension (to pain) Decerebrate extension
1 No response No response
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monandwvovavooniadunllisulso
Mild Traumatic Brain Injury (MTBI)

A91AAAINYBIANDIUIALTUTLIFULSY; Mild Traumatic Brain Injury (MTBIY 81398901y
psAn1sewdelan (WHO) 1insil

aneideuRnunideladenideimelud

e Confusion or disorientation

Loss of consciousness (LOC) <30 min

Post-traumatic amnesia (PTA) <24 h

Transient neurological abnormalities such as focal signs, seizure

GCS score 13-15 after vital sign stable or > 30 minutes

Manifestations of TBI are not due to drugs, alcohol, or medications, are not caused by
other injuries or treatment for other injuries, and are not caused by other problems (e.g.
psychological trauma, language barrier, or coexisting medical conditions) or penetrating
craniocerebral injury.
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