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sourtul a.a. 2010 ldnquussamdasunngsiudiiuiuangyinnuiednyiide T8I

= a

#2em sl common data elements (CDE) Asiarui Arilsdiddndey 2 Usznisie msiwdeuudas
nsvaUTesALed o vanguBsUsednvdugfiuanime tanm feaziden®
uiaduitaues (TBN) mneds MatUdsuulassvinuvesaues vie wuiinganwluaues
Nnnvdngueuszdngdula Tneflammanussaneuen
NnMSTAANELY 2 UsTTindeRy aandemesuesnunnesweludne
1. mawdsunlainsviauresauss nefieinisuand (siens) athdlaethmilsiedioluiie
- gyidorwidna vide seRunwiEndianasissreznavil
- @dYAUNTIITIUT Wiy (Retrograde amnesia) W3a&4 (Post-traumatic amnesia,
PTA) HANISUIAAY
- fianuiaUnAnessuuUTEam
- finsasuuUaswes mental state 4 aTAANITVIAEY WU duay, a0 yaaa
730 natlils, Andnas Wudu
2. w&m%amwmﬂwé’ﬂgmL%wiz%’ﬂ%"uslmﬁaﬁuaguﬂﬁLﬁmmmL?ﬂamaﬁﬁmﬁ’mﬁaamaa
180190579nulAINNSUBATAY (F9508UDINITUINRVIINNIIATIAINNY VUSHIGA 150 N1IHTIVAN)
31NN1595IINTETTUUUSEAM (CT scan %38 MRI) %38 31nN15953aN18 113U URN1S (biomarker)
udu
3. @WRRINKSINIEUBN UsENausie
- Aswrgnnszunnlaednglag
- avouAnnisindeulmuuuisuaios (Acceleration/deceleration) Forvviliideaues
Iisuumduldlaglddnduidsueldfuundulagnss
- MTUINULUY penetrating ihasuvanvasudnlUludeaues
4. avadlgsuuiaduainnisszidn
vndufiaues annsodautsngulivasuuy Fusufuguililumsdaus uwifideufuasld
sefumAndaveafuiniiu (consciousness) luiugulumsdautangy® iiesnnasfoudsnuguuss
yosmsualduifuinidulasuladnga agaftnunisnissnu wazvhuwenansinwléBndae ey

AundesuinivaunsansaUszliulamenisnatalnd’ Msdnuuingusiananusenaudie

mwguuswaemsmmﬁu NASINIINA1TINAELNTD
Mild TBI 13-15
Moderate TBI 9-12
Severe TBI 3-8
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wsilunarujuRasasluaunsaldamasuainaissnaialniisseg1ufeadudaninun
ANTULITIVBINITUINRUTAANILA INs1EEANLANANTaINNEI8YeI8IN1STIARTUAUNITUIAEY
ManadluudazszAuauTuLs Wesndnslimdiaanuwanseiugingig The WHO collaborating
center taskforce on mild traumatic brain injury 3sl#maunLNgYes mild TBI Aerelud®

. = & A Y] PN o 1 o aNY o

Mild TBI via18i4 NSRRI UTIANBIINNEINUNATINTE VAT wEaINEsInIeUen Inedivanviun
Tadelulifie

1. fimnsedrmiliagdlavisennnit vesenisassialuil

Confusion #38 disorientation

- geydeadnuddnduluna 30 uil wietieend
- Post-traumatic amnesia #aan31 24 Gfibﬂm LaY/%30
- a'1msﬁmjﬂamiwwﬁzamﬁuﬂﬁLi‘;luagj%’aﬂi'n iU focal signs, 8111370 Soulsan gl
nzlwandiliidosnisnisnagn
2. fnasiuvesnsenanaln iy 13-15 ndsainnisuinidu 30 und

sildeslufinainen ueaneged nMsuialuiszuudy lsaldusgnaunisuinlu wse

3&8

NSUNALULUU penetrating

dmsumdrianuvesiuindu severe TBI liduaujunewmilouves mild TBI ngldmy
Traumatic Coma Data Bank (TCDB) ﬁiﬁ%’umsaﬁuawmﬂ National Institute of Neurological and
Communicative Disorders and Strokes (NINCDS) LﬁUiﬁUﬁ’JﬂJ‘Sﬁauﬂa%mNﬂ 1983-1988 lﬁﬁgmﬂﬁu
WU 1030 579 wazhnusinaulud A 1991 Twi1sa1s Journal of Neurosurgery A1R1ARAIM
flddmsuiduteimualunsiguinidudignisdine (inclusion criteria) 1ufdrdanmdidu
floausuiulaeiily fie

FUIREULUU severe TBI e fuiaduiidamasuvesnenatalnd 8 siietesnin

waanszuIun1sNTnLuulliifin (nonsurgical resuscitation) wWu n1slaviedienigla n1sly mannitol

(%
Y

wagnsiiansin vise Juinluniden1sialasauAINasmINmsTNnaalnivae 8 wseteanin wall

Jrfoseglu 48 YU, naiN1sUINRY
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[

wuIMBURURN AU UNANDY wiseeniu 6 wuamadsd

—_

wManTURUTRNsalfUeld U TRme Wnuglin 1)
wuananvUfsRnsdiuaduiiaues (Lmugﬁﬁ 2)
wManwUiRnsdlunduiiauedaisunss wHunii 3)
mnmanvUfdRnsdluinduiiaeslisuusssyduandssiunans wuglil 4)

a wva S & A 1 U = aa
LLU’JV]NL’J‘UUQU@H?M‘U’]@LQUV]ﬁiJENl@JEULLiQiBﬂUﬂ'J’]QJLﬁEJ\‘iQ\‘i (LLN‘L!Q@J‘V] 5)

S

WUV URNISES CT scan nsdavssuialulisuussluguaeiin (e1g<15 )

(W3 6)
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liwuniun
wuINeBUHURNsalgULelasuaUame
(Clinical Practice Guidelines for Traumatic Patients)
Traumatic Patients
Initial assessment and management
(Primary survey, Adjunct to primary survey,
Secondary survey)
No TBI TBI and other organ injuries TBl

But other organ injuries / \

Other organ injuries TBI

/ \ W7 2
v WUININYUHFUR

Definitive management AsaiuaEuTiaues

*Adjunct JusgfivfngnmvesaniuiuazaniiziUae
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ANBSUNBUNUNINTN 1

AUrenlasuuInlu (traumatic patients) ynsneiegniddsamenuia Aslasunisnsaiiiady
nTugniduvseiugUivguadlsaneiuiawsasins ielinisussiliududu uaglvnistiowmaegnidu

(primary survey) A1ULUININITINYIVDY Advanced traumatic life support (ATLS) *°

Primary survey ludiufifeadastuanesuindumsussneulude

A : Airway maintenance with restriction of cervical spine motion AsUoenu C-spine
Tnennsld semirigid collar sausiulufthoanesunduidosnilenadinszgniuae
vInduleig

B : Breathing and ventilation & adequate ventilation ualin35vin hyperventilation

C : Circulation with hemorrhagic control fM3inilsAsHEANYIA msfuiiedestiunis
\FeLden

D : Disability #5733 focused neurological exam Lein GCS, pupil Lag lateralizing sign

E : Exposure and environmental control ATIIMINSUINEUTINE FIUHIUIALKE
NATYY

Adjunct to primary survey laun

- Endotracheal intubation &1 GCS < 8

- Catheter (Foley/Gastric)

- EKG

- Pulse oximetry

- Arterial blood gas / capnography

- Focused Assessment with Sonography in Trauma (FAST), Extended Focused
Assessment with Sonography in Trauma (eFAST) and/or Diagnostic Peritoneal
Lavage (DPL)

- Chest x-ray, pelvic x-ray

MR9INFUILHUAINANIZANANADYIN wariidyanadnas (stable vital signs) Winsaaussidiu
;Eﬂamﬁmau (secondary survey) RauRswzasATuazdnUsE SR AmAL Taun Useiansuien enil
Sulsemuey UseiRnsdulieidu nanfulsEue s SsanTeRananinme wennsaifiiatu
waznalnnisuiaduiduegsls (AMPLE : A = Allergy, M = Medication, P = Past history, L = Last meal,
E = Events) siaviuaiiazdaelunsifadouarnununissnvsely

ondayaadndiliniilinduluussfivtudu wazlvinistewmasgnidu (primary survey) 8nAse
= a O a Y aa o 1 Vi a < A ' a Y o a wa aa Aa wa
WeaUsziliuasiiasanailadyigUisiivinduitatesesiuded WUJURmuLHUANN 2 wanensu i
NSAALDIVINLAY

v v a I3 1Y) | A = | Y} < FY ) ¢ v a

919 U28INTUINUYeteTEITdINAU vSeTIudvaNasuInldY THUSNwILNNE {03910y
ANUEAIVT MAUFNADS
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)
Cl
Sl.

wuMeBURURNsAluIaRUTIaNDs
(Clinical Practice Guidelines for Traumatic Brain Injury)

Initial assessment and resuscitation

\

Usziliu GCS %ad vital signs stable
|

Y I \/
GCS 13-15 GCS 9-12 GCS 3-8
Mild TBI Moderate TBI Severe TBI

W50 W50

-0, therapy - Endotracheal intubation

- IV fluid - Controlled ventilation

- CT brain - IV fluid

- CT C-spine or C-spine x-ray - Medication

(Mannitol/Hypertonic saline therapy)

- CT brain
- CT C-spine or C-spine x-ra

Y
WNUNIN 3
WYl URnsllayes

\ =1 o s 5'*
mmﬁ‘ﬁmqu q Usnmﬂsumwﬂammwa

AFNBSUNBUHUNNN 2

* USnenUseamAagnnme BuNeD N1SIYRIN1INITERaNSINRNMARYAILULNANNUTE A NAaTLNNE lU

nsuasny w38 dwiarUae
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o a le
ATBTUNGRNUNUN 2

USnuwuszamdagwnng uuneds 115leUean1anIsasalsivefnsavamuzinanussaindasunnelu

NsgUasnY w38 dwiorUae

fJuiniduilaussurunanafieguiss Moderate to Severe Head Injury (GCS 3-12)
nseasagUaY

- ﬂﬂiéﬂﬁ%;}’ﬂwé’aquLLmuéﬁgﬂLLGim’m’j’lLﬁuﬁﬂamwmaﬂiqwmma

- eduegAliidnlefisanyvesiiiae mmnadidesdash

- Insénnidnderiuiuaudsudwiodiieuas/vse sw.idein1sdew uazasindeyanadaluil

018 LA
- UsyiRuaznalnnisuindu
- sygznafiinmnauiedagty
- TsnUsedduazeniigiog
- Associated injury
- Vital signs, GCS score, pupils, focal neurological deficits WU weakness
- W@ investigations
- AT
- msSnwiile
AoudeianasRarsandeil
1) Endotracheal intubation with restriction of cervical spine motion
- Tusefililéld ET tube aaslii Oxygen supplement A28 mask with bag
2) Controlled ventilation
- muRudnmnismelalieglutag 10-14 as
- ladma9vi Prophylaxis hyperventilation '
3) Intravenous fluid infusion
- TAdu Crystalloid solution 11 Normal saline, Ringer’s lactate solution #5©
Acetate Ringer’s solution
~ Rate: 1% Maintenance fluid aushniing
4) Medications
4.1 Mannitol
FausT:
- {1 sign of transtentorial herniation lgikn unilateral dilated fixed pupil, abnormal
respiration, abnormal flexion 738 extension

- Rapid deterioration, GCS fn15anasdunay

ava o Jvd o )
e wwenvuiRaduilldiietuiuimslunsouagiemintu
nsguadUieluaniunisniase enaunnaeenty Tuegiuanuniouvedlsmeiuia



&~

WA : 0.25-1 g/kg drip in 15 mins W Bmdn 50 ke ¥l 20% mannitol

Usgunae 60-250 ml

- 01lfl mannitol ®139g1¥ furosemide 0.5-1 mg/kg IV unulg

- A9 3aladler mannitol Iuﬁl\fﬂw‘ﬁl hypovolemia Way/%3e 3 renal failure
4.2 Hypertonic saline'"

Fousd: Wudeatunisld mannitol

UMY : Bolus doses 150 mL of 3% hypertonic saline kagyiIN15HTIVINTLAU

sodium 90 2 $alus Tneidmneegivag 150 to 160 mmol/L Feildedeanunsalle

1‘14;3‘1]38‘171'37511’33 hypovolemia 161

NaT19LABIUDIN1TIY hypertonic saline

- Bleeding secondary to decreased platelet aggregation

- Prolonged coasulation time

- Hypokalemia

- Hyperchloremic acidosis
4.3 Antiepileptic drug prophylaxis'® "'

ofasanlfertudnlunguiifianudesgadietieadu early posttraumatic
seizure (01139 elu 7 Sundruaiduiiaues) deeluil
- T nstnviunvasgUfme (mmediate posttraumatic seizure) v3aiuse iR

Tspaugninneu
Posttraumatic amnesia WI1NI1 30 W7

GCS score < 10

Linear #139 depressed skull fracture

Penetrating head injury
- Acute subdural hematoma, epidural hematoma, intracerebral hematoma
%39 U cerebral contusion auﬂﬁiﬁ‘ﬁlﬁﬁ CT scan)
- Chronic alcoholism
YWINYN : WU Phenytoin 15-20 mg/kg drip in 30 min (ltAiu 50 mg / min) waglien
YU 5 me/ke/day UNUIUATU 7 Suiotoaiu early post-traumatic seizure
4.4 Antibiotics Tnevilulu closed head injury ldduduseslvnausiazdl fracture base of

skull ¥NVIUTLNAUSUIUANLNTOLARUTD U LA
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wuIeBURURNsdlauasuIndulisusse
(Clinical Practice Guidelines for Mild Traumatic Brain Injury)

Ngu? 1 Low risk ~ Ngui 2 Moderate risk **"? ngu? 3 High risk "
- Asymptomatic 1 GCS 13-14 1. GCS <15 naslsizugUfive
SCIER 2. GCS 15 wazil g 2 Fala
- No headache tine ( o) y Al »
(ﬁaqﬁﬂsunﬂ%) » Vomiting (<2 episodes 2. @368 opened skull fracture Wag/139
 Loss of consciousness fracture base of skull
+ Headache** 3. Vomiting (> 2 episodes) *
« Post-traumatic amnesia 4. GCS anasoenetion 2 wau lagliladl
 Drug/alcohol intoxication ALYRNIIN seizures, drugs, shock
. « Risk of bleeding tendency*** 30 metabolic factors
AMRUYLAS . = . .
Yy o oy = Dangerous mechanisms ***** 5. 4 Focal neurological signs
Tinaudnu S
wiauanans (Up89upy 1 U9) 6. Posttraumatic seizure
AU 7. Age 265 wazdl LOC %38 amnesia
(A1ApwaNn 3) 8. Use of anticoagulant

(flogeties 1 U0)

aa
WHUHIN 4
WU URnsdauesuInlgy

PlalguussssAuAMEsUIuNaNS .
WWuQin 5

WU URNSaLes
VU kUL ITZaU
GRRHIGENGE
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ﬁmmﬁuﬁaumlaj'gmm (GCS = 13-15) lsiansaniiiitadeides (risk factors) fiagnumnuiinunf

o a le
ATBTUTNGRNUNUN 3

Tuanea™®” Tngduundedeideadu 3 nqu el (gniarwan 2)

1. Low risk JadeLAs9en
2. Moderate risk Jadudsaununang
3. High risk Uaduideage

grfidasedeein (low risk) Wnssneauerns waglindutu wieulenansduugii
(aMANLIN 3) TBguanardaunneinisithu

frsitaseidsatiunans (moderate risk) innndvEewindu 1 4o Biasansugiaelidans
91115 egatios 6 Falue wiev CT brain

51"13'313%5&?58@@0 (high risk) 11nAImsaWINAU 1 Yoliasunvia CT brain Laz/vise Usnwn

UszanAagnnne

* Vomiting episode wnefla n1sendeunsiasadsiiszorrinameauans

* headache laisafsnsiiuvdotnamsfivosuinusna

*** Risk of bleeding tendency u T¥g1ngy antiplatelet, Lsafviliiidensendeinuni

*“*** Dangerous mechanism Mg mmmnﬁqqmﬂﬂ’h 0.9 A5 %38 3 ¥n, ATBLgNNIzUNNDLIUT.
ptRmmanuewmesled, glRmmasasifiiensuiusonanummvuz Ilnansdudedin sruwivuy

9 9

wanAI1 gnIavuluvAuauy
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wuwINBUHURNsdiauasunduilisussessauanudesUiunans
(Clinical Practice Guidelines for mild traumatic brain injury — moderate risk)

< 1 y
auaIunRUliguusenadeUunan
(Mild TBI with moderate risk)

SN

A1 CT nsal Admit

Nanaunm Naunf

Y

d9nM9IN1S

v

*N2N1SHAUNR

liifiannnsiiaun®

Y

=3 % 4
Ysnuuszandaginneg
e/ linaudnu

4 o o
wiauluAuuzin

*3p1N1SAAUNRANLNEDY GCS score aRaIaNLAY UINASHEUNNTL BIRYUNINTU 1158 898 GCS score <15

vaegURlRIas 2 Falaa
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nsguaguinluiiauaslisuuseszauanadesdiunans (mild TBI with moderate risk)

o a Qd‘
ATBTUNGLNUNUN 4

- dondunae1nishilulsmetuna wie dwi CT scan Al Juduwnndygua aaunsel waz

USUNURLLTINEIUNA

nIfllaaNduNAaINTg
- saugligtheuasgradilatavanalunssulilulsmeuna

v 9

- Observe vital signs, GCS waz pupils ATy, Wunan 2 il wazyn 1 Hluadua

v v

a4 lus uagnn 2 Flumdandu wuesu 24 Falas Greznatlunisdaunneinistutudnsiids
Funufes wagdnenmvssusiaglsmeiuia enauunuANLIEa) uasSeunonTlazdsiagiag
Ush CT scan viawnuamfondlazdsludslamenuaiiiussamdasunndldnasnia
« Tuffuinduiiaseslisuuse driinneduteludlfdnih CT scan viedsfundilsmenuia

flanssaquagiieaussuiaiduls

- Agitation, abnormal behavior

- GCS anasInNdT 2 usyl 18

- Unfsyean

- 2RuNN

- New neurological symptoms

nsallaanyin CT scan

« 67911 CT scan uddbdnuauiinung gUedl GCS score 15 wazliifionisiinuni o1admey
feldidledunnoinisnsu 6 Halus sedludusnasRtavesunmdtsmi

« {91 CT scan nésguRmnudn 6 9alus §thaefl GCS score 15 uazlsiflonisinund eradwiine
AL Isnaefilave g Uiy

. W CT scan wdmuanuAnund WiUSnwivszamdasunne videdsfaundasm fiaansa

guaruInluiauesle

n1s3minegUaeg

« fheliifionisiaund wuliadsee a1l

. fthomsldsuuiudoyamuugihdmiufuiniduiiaes (Manuan 3 AMuuzthdmsugae
QERIGHONT R

o PITUANIAANIUNG ANUARLTTIVDILNNE

awa o Jud g P )
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Iwunion

wuamanvUUAnsdlauasuinduitlisuusesziu High risk
(Clinical Practice Guidelines for Mild Traumatic Brain Injury — High risk)

auaammﬁu‘lsﬁuusmmuL?imga
Mild TBI with high risk

N

Nauns NaNAUNG
A9LN02INTS
x Y
liifiannnsiinun® fonmsiaund  ———> USnwuszamdasunng
e/ ldnaudnu
wiauluAuzin
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. Qmm%uﬁamaﬂﬁgulmisﬁu High risk (mild TBI with high risk) aslasunisvian CT scan

o a le
ATBTUTNGRNUNUN 5

N9y Lilesnilanuidssiemaiinundluanes’
. n38d opened skull fracture WasUNUSABIUSTAMARIUNNE
. n30dl focal neurological deficit WaTsaIUSNwIUSTAMARELNTEIRY 01 CT scan WAINa
liwumnuiiauni dunpenmssesn 24 Falus Tnedhinneswolilidwh CT scan dwiedununds
sswenunaiianansaquaduinduiiauesld @nwuiudalunianuan 3)
- Agitation, abnormal behavior
- GCS anawnnnin 2 wen®
- Undsezan
- 9NN
- New neurological symptoms
. iledunnoinsliesnin 24 Fluaudafiedl GCS score 15 warern1sund Aansan
FthegUaels wagliauusihnseanlumuusihnguliig
« 97911 CT scan wamuAuiaund IidInwussamdasunng niodewuidilsameiuia
flansaguariuiniduiianes

= o

a ¥ 2 o 1
q \‘1Lﬂﬂ'ﬂ’]ﬂ'ﬁﬁd‘u"]ﬂWUVIET&IENI?J'):‘ULL?Q
- ssuglitheuasgradilatianaunalunissulilulsmeuna
+ Observe vital signs, GCS ay YUINVDILIUA AT NITADUAUDY (pupil size and reactivity),
nsiaaeulmiveswun (imb movements), syausaniiauluiden (blood oxygen saturation)
unsenegUIedl GCS 157
aa wa . . . Iddy v o 1 U v
- n56UsEIR alcohol intoxication wag GCS lATwmadnneINs lmsaguinennsgiae
ARAWNFT WY
- m3dunaen1slugUaend GCS 15 msimnesavu. 1Wunan 2 9alus waznn 1 Hluadunm
4 Flus waeyn 2 Filuamdsintu TugUaei CT scan Undiwag GCS daliivindu 15 Wedunmeinisasy
24 ks mswsenUinuuszamdaownmg wasnieunazdsingUaglivin CT scan visedaludesn il
Usgandagunndlanaoniian’
Y a L 29 v o & Y v = £ & o 4
- inflnmedwialUiilvidsnin CT scan wsedsundalsmeuianianunsoguaguinduiiauesls
« Agitation, abnormal behavior

GCS anaIuINNiN 2 hAu®

UanfAsuyEUnn

UIYUUIN

« New neurological symptoms
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wuIMNaYUURNSES CT scan nsalauasuiadulisuwssludUoein
(218<15 V)
(Clinical Practice Guideline for CT scan in
Pediatric Mild Traumatic Brain Injury)

WU 1 90 wu 2 Fatuly

« Palpable skull fracture or unclear fracture + Non-frontal scalp hematoma (age< 2 yrs)
+ Post-traumatic seizures - funasesdunainaniiennisinunfiainiia
 Post-traumatic focal neurological deficits + Persistent vomiting

« Post-traumatic amnesia >5 W19
» Severe headache
» Clinical suspicion of non-accidental injury

 Dangerous mechanism of injury *

CT scan

* Dangerous mechanism 1884 ANIINTAFIWINNT1 0.9 AT YIS0 3 WA, ATYLQNNTZUNNDYISS.

wa I wa A v I3 =~ A A aa
@U@Lﬂm‘ﬂqﬂual’@@%‘l‘?ﬁ@, Q‘UG]LVW{!"UT]"UTV]QﬂjﬂﬂigL@u@@ﬂﬂqﬂﬂ’]qu%u3 N@@Ua’]iQULﬁH%UG} YIUNTNUL

9 9

wanadn gnsevulurasiiuauuse I9nseulagldaumiiniuten
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MIRAITAmTINNYIIAOUTIADS (CT scan) aueasdmsuanesuinlulisuussugviedn

o a le
ATBTUTNGRNUNUN 5

) o

WNNEAIA TN AU ESITE NIl afauziSsluauIAn SUITDIIINNATINITEUEAAUSIE FauUsuneiu

[ o a

2% 013849539 CT scan Wauanaefillavewnmdisny) Lasdneninvasaniui

nuene

Laiwuziin1snsaadae Plain skull x-ray Nnnsal”

wuzihnsdensaa CT scan Wiofidnwaizdealui>

. dnglwandsweunnvselindlainenaziinglnandswzunn (Palpable skull fracture or unclear
fracture)

. Fnndauiaduiifisus (Post-traumatic seizures)

 Post-traumatic focal neurological deficits

fasandansaa CT scan dlafernisdeludl 2 daguly

. denvenliniisdsweililldsumilusinegdesnit 2 vau (Nonfrontal scalp hematoma
in age younger than 2 years)

« Persistent vomiting > 2 episodes

- unsallalandsanesuinduunnnii 5 wiil (Post-traumatic amnesia more than 5 mins)*

. Uanfsweann (Severe headache)

- adedinisuiniiuenavzlilaiinang R (Clinical suspicion of non-accidental injury)

. ﬂaiﬂmﬁmm%m‘ul,m (Dangerous mechanism of injury)*

- Junmsesdunaindndeinisiaundluainidy

[ 4

I < o < [ Y 1 J [
ﬂ']iﬁ‘UN‘lJ’JEJLﬂﬂVlﬁﬁJE]\‘i‘U'lﬂLﬁ]U‘lﬁJiquLL?Ql’ﬁUI’i\?WEJ"IU"I@V?E]WQ']?W']?NG\E]‘lUEN

[

Ao v

Tsangnunaniidnenwlunisgua
« ileffthedl CT scan AnUnfuazUsnwuszamdasunmdud Tsuligualulsaneuials
- CT scan Unfis mental status Lindugniizund
. A%y YNNMITUNTTU (suspected inflicted injury)
+ ldsulaiduaszquanardaunmennsgineld ieliansonidtaonnsiadild

Panuzilun1saannanis: MITQUARENTIRY 6 laa auensUnf
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STAUANIANAIVRIRUY
Glasgow Coma Scale (GCS)

wuuUseiiu Glasgow Coma Scale (GCS) ToSuraszauanuidndilufiisuiadudsye ™

wuseonidu 3 @1 Ae N15AuMT (eye opening), nsdenw (verbal response) Lag maedeulw
(motor response) Fanaunisussiiuasiiansaniadefisuniunisnsa 1aun

JEAUAN3ANFIMD YUY (level of consciousness) UIUBNTIAILTURIIVOINITUIALIY
fiffuinidulésu Tnegldnasiuanmsisnanalnd (Glassow Coma Scale: GCSP™* ufimuisianan
Fudrluumi 6Cs Yszifiuannisnszduguinidudenisldmdmiennuiuin udrfianaunler
AZILULAINNTTABUAUDIVEY 3 S3UUNISINIUL tkA N158unT (eye opening) N1smavauBilagnITHA
(verbal response) LLazﬂﬂiLﬂﬁaulmﬁaﬁ?jﬂ (best motor response)

msUssidiuseiuauinde GCS Ysznaude 4 duneufididty (Ui 1.1-1.3) fie”
1. Check: AsaaeuieumsUsziiuiidadelaiionlilianusaindedeasivguinduls
visovhlguiniduliannsanevaussld viefinsuiadudusouse
- an e UieneunsUINEY Wy AnaRaUnniaszuuUstaviifegaou, ey
mslagy, Tymnisua saufenvuaginusssuvesdae
- warnnsinuidosty wu mslaediemela, msldsueiunedn
- fimsuiaduniernuinunfssuuuszamdusiudae wu nszgalumindn, a1z
dysphasia 38 hemiplegia Lagiinsuiaduludumas
2. Observe: &nNAN15ANm &158A13HA (content of speech) wazmsiadoulmvessisniedn
YRRV
3. Stimulate: nMsnszduseidsayn vienzlnusendds dlinevaussisaznszdudie
audutinlasnisnafivanedu ndrude trapezius astusnakilnddiunds wse voumUY
(supraorbital notch)

4. TAATLUNIINNITNBUAUINANEARINT19ARAS Glasgow Coma Scale (1157197 1)

ava o Jvd o )
@ wwenvuiRaduilldiietuiuimslunsouagiemintu
nsguadUieluaniunisniase enaunnaeenty Tuegiuanuniouvedlsmeiuia



Ul 1.1

wansTunouN1sUTERUAITI9NaElnd (nmUsEnouan www.glasgowcomascale.org)

GLASGOW COMA SCALE : Do it this way GCS|

Institute of Neurological Sciences NHS Greater Glasgow and Clyde

? @

|
CHECK OBSERVE STIMULATE RATE
For factors Interfering with Eye opening , content of Sound: spoken or shouted Assign according to highest
communication, speech and movements of request response observed
ability to respond and other right and left sides Physical: Pressure on finger tip,
injuries trapezius or supraorbital notch
Eye opening
Criterion Observed Rating Score
Opon bofors strmullus v Spontanacus 4
Aftor spoken or shouted request J To sound 3
Afer hinger bp stirmulas f To prassure 2
No opening at amy time, no interfering factor ¢ Nane 1
Closed by local factor v Non testable NT
Verbal response
Criterlon Observed Rating Score
Correctly gwes nama. place and date ’ Orwuntated ]
Not onentated but communication coberently v Corfused 4
Imteliigrbia singlo woeds v Woeds 3
Only moses / groans J Sounds 2
No sudible responss, no interforing factor ¢ Nona 1
Factor mtarfermng with communication v Non testabla NT
Best motor response
Criterion Observed Rating Score
Obey 2-part request ™ Obeys commands &
Brings hand abowe dlavick to strnules on head neck v Localising 5
Berck arm ot olbow rapadly but features mot prodormnanty absormal J Normal faxcn 1
Zonch a1 2t o bowm, features caarly peedommanthy sbnor=al v Abnormal Sexicn 3
Extands aem at slbow v Fatarmson :
No moverrent = arms / logs, no mterfenng facior v Nona 1
Paratysed or cther keuting factor I Non testable NT
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Jun 1.2
ANLAAISNYAUENNTNVAUDAENSAARULY

(mMwUsgnauan www.glasgowcomascale.org)

None Extension Abnormal Normal Localising Obey commands

Flexlon
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Ul 1.3

anuansiundanldlunisnssdulunisuseidiy GCS n13nsIavinlagnsnsedu pain vila
e 1) nAKaU 10 i wise 2) Sunaiuiile Trapezius 10 3wl w38 3) nA supraorbital ridge 10 w9

laiuuzihlving #8039 sternum wse Tusuy (MuUszNaUaIN www.glasgowcomascale.org)

(A) Fingertip pressure (B) Trapezlus pinch

(C) Supraorbital notch
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A15719% 1 Uans Glasgow Coma Scale

Pediatric GCS
Score Standard GCS
1-4 years <1 year
Eye opening
4 Spontaneous Open
3 To sound To sound
2 To pressure To pain
1 None None
Verbal response
5 Oriented Oriented speaks, interact Coos, babbles
Irritable cry,
4 Confused Confused speech, consolable
consolable
Words Persistency,
3 Inappropriate words, inconsolable
(inappropriate) inconsolable
Sounds
2 Incomprehensible, agitated Moans to pain
(incomprehensible)
1 None No response No response
Best motor response
6 Obey commands Normal spontaneous movement
5 Localises pain Localises pain
a4 Normal flexion Withdrawal to pain
3 Abnormal flexion Decorticate flexion
2 Extension Decerebrate extension
1 None No response
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Jadeidganaznunuinunfludausg
(Risk factors to detect intracranial abnormalities)

Low risk
1. Asymptomatic
2. Glasgow Coma Scale (GCS) score of 15
3. No headache

Moderate risk
1. GCS 13-14
. Vomiting (< 2 episodes)

. Loss of consciousness

2

3

4. Headache
5. Post-traumatic amnesia
6. Drug/Alcohol intoxication
7

. Risk of bleeding tendency

High risk

1. GCS <15 nadlasugiRmmnud 2 $lus

2. @3y opened skull fracture waw/%#3e skull base fracture
(Clinical signs ¥®9 skull fracture laun aangluanlaindisesunn, i CSF lua, periorbital
or post-auricular ecchymosis, hemotympanum LLaSLﬁamaﬂmﬂmﬂﬂﬁmﬂ)

3. Vomiting (> 2 episodes)

4. GCS score anadagatiay 2 uiu laglaifianmnuiain seizures, drugs, hypotension %50
metabolic factors

5. Focal neurological signs

6. Post-traumatic seizure

7. Age > 65

8. Use of anticoagulant

* headache 1590890151803 9UIARNILNVDIUIALEE

** episode NUNYEY N15ONRLULAAZATINTZYLWNNDAUADT

lupsalUiengsvseldasianianinasednuszamiveglunasiiaveunmdiauasnu

awa o Jud g P )
wumenyuuRaduilldineilunumdunisouagiiewintu @
nsguagUigluaniunisalats ensunnssesnly Fuegiuanuniouveddsangiuia



S

mMAwUON

v

o o o [ ay Yo R oo
ﬂ']LLu&‘U’]ﬁ’lViiUﬂdw‘lﬂiUUﬂﬂLﬁ]‘U‘VIﬂ'i‘U&‘

Al P X Yy o I @ aa =& v Yo S o P
Wewnndlaiin1snsiagUisnad danumiuin mMsuinldunfdsvedsUelasuouei Gl

d‘ 1 %] d‘y U = o Y Y YY) U 1 d' v v
gInsfivsvenanuguksslusgAundesfulilulsmenuia JawusihbigUeindnwdideniu lngl
IAN150BNMAINENNTLALALAITUANIGENTTUTL N IMUEEE1NTRY 24 FIlue FUUsemueInsseu

4‘ d‘ o U1 =2 a
LL@%Q@@@JQ{T]LLa%EJ’W]‘VI']I‘W\TJ\TSZINV!ﬂ‘UU@]

¥ )

frormstandsuzidntesluserined Ifutssmusuiviamuiiunmdds arsiifauatianunse
dunnenisuazidileisujddiiionssquagUieidlnddnedeios 24 $alus wazaisuanguae
yn 2-0 $alus melu 24 $aluausn leUssiumnuianmvesiiienanamielsl
pglsfnudndiaefiarnsanudeladendeiivsvenlidsdalud veliunduumuunmg
Tngviufiiiosunsnsadidnada Tnsernmsdnanssyly “IBuauasdunmennsiic” fad
1. Fuaaninfu Ugnlaifiu vie nuead
nsrdunsdy MINAvSeNgAnIIURAUNG
gnnsean
UYUYIBUUTIA
il
HRRR ARG
p1MsUnAsugRfusEmusuivanudalian

a5 P = = ! o 3
funlavseuilavuden eanany ayn viieadne (liadsdsngn)

v o N o kR WD

219AuAD NUABD a1UIN

a S| | ) < v/
. RIYUATEY BTN NIBLUUATNYDY

—
o

11. 91n1sRaUnADUC) Ny

AU e, AU oo, AU oo,
(oo, ) oo ) oo )
ARGl VEAYY AUle/qUnATes AR/ 015/ Neu
A P =
LEIVDUUY e
U, L FU KA e, U, KA e,

msiinsasunsunsvluludiuzihdunneinisitiy wasamsivangrunulinlsimeiuia

TAgUUAUUSUNVDILSINYIUNA

ava o Jvd o )
@ wwenvuiRaduilldiietuiuimslunsouagiemintu
nsguadUieluaniunisniase enaunnaeenty Tuegiuanuniouvedlsmeiuia



D

I9NANSOIVIY)

1. guiteyantmg ThaiRSC. quédeyagifivg ieiaiuainsinusssumuasndsuuviosnuy 2019
[cited 2018 Dec 1]. Available from: http://www.thairsc.com/.

2. Countries With The Most Car Accidents [Internet]. 2019. Available from: https://
www.worldatlas.com/articles/the-countries-with-the-most-car-accidents.html.

3. gingud grsinwudud. nansmeunsluansinudaiuuinejuiansduiaduiidsee,
#010UUTTANINGT, NTUNNUMIUAST; A8 2561.

4. Jennett B, Murray A, Carlin J, McKean M, MacMillan R, Strang I. Head injuries in three Scottish
neurosurgical units. Scottish head injury management study. Br Med J. 1979;2(6196):955-8.

5. Menon DK, Schwab K, Wright DW, Maas Al, Demographics, Clinical Assessment Working Group
of the |, et al. Position statement: definition of traumatic brain injury. Arch Phys Med
Rehabil. 2010;91(11):1637-40.

6. Rimel RW, Giordani B, Barth JT, Boll TJ, Jane JA. Disability caused by minor head injury.
Neurosurgery. 1981;9(3):221-8.

7. Teasdale G, Jennett B. Assessment of coma and impaired consciousness. A practical scale.
Lancet. 1974;2(7872):81-4.

8. Carroll LJ, Cassidy JD, Holm L, Kraus J, Coronado VG, Injury WHOCCTFoMTB. Methodological
issues and research recommendations for mild traumatic brain injury: the WHO Collaborating
Centre Task Force on Mild Traumatic Brain Injury. J Rehabil Med. 2004(43 Suppl):113-25.

9. Foulkes MA, Eisenberg HM, Jane JA, Marmarou A, Marshall LF. The Traumatic Coma Data Bank:

design, methods, and baseline characteristics. Journal of Neurosurgery. 1991;75:58-S13.

10. American College of Surgeons Committee on Trauma. Advanced Trauma Life Support Student

Course Manual. 10 ed: American College of Surgeons; 2018.

11. Carney N, Totten AM, O'Reilly C, Ullman JS, Hawryluk GW, Bell MJ, et al. Guidelines for the
Management of Severe Traumatic Brain Injury, Fourth Edition. Neurosurgery. 2017;80(1):6-15.

12. Badjatia N, Carney N, Crocco TJ, Fallat ME, Hennes HM, Jagoda AS, et al. Guidelines for
prehospital management of traumatic brain injury 2nd edition. Prehosp Emerg Care. 2008;12

Suppl 1:51-52.

awa o Jud g P )
wumenyuuRaduilldineilunumdunisouagiiewintu Q
nsguagUleluaniunisaiass enauansvesnty Tuegiuanumiouvedlsimeuia



(

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

)

Knapp JM. Hyperosmolar therapy in the treatment of severe head injury in children: mannitol

and hypertonic saline. AACN Clin Issues. 2005;16(2):199-211.

Pascual JL, Maloney-Wilensky E, Reilly PM, Sicoutris C, Keutmann MK, Stein SC, et al.
Resuscitation of hypotensive head-injured patients: is hypertonic saline the answer? Am Surg.
2008;74(3):253-9.

Ropper AH. Management of raised intracranial pressure and hyperosmolar therapy. Pract
Neurol. 2014;14(3):152-8.

Temkin NR, Dikmen SS, Wilensky AJ, Keihm J, Chabal S, Winn HR. A randomized, double-blind
study of phenytoin for the prevention of post-traumatic seizures. N Engl J Med. 1990;323(8):
497-502.

Torbic H, Forni AA, Anger KE, Degrado JR, Greenwood BC. Use of antiepileptics for seizure
prophylaxis after traumatic brain injury. Am J Health Syst Pharm. 2013;70(9):759-66.

Haydel MJ, Preston CA, Mills TJ, Luber S, Blaudeau E, DeBlieux PM. Indications for computed
tomography in patients with minor head injury. N Engl J Med. 2000;343(2):100-5.

Stiell 1G, Wells GA, Vandemheen K, Clement C, Lesiuk H, Laupacis A, et al. The Canadian CT
Head Rule for patients with minor head injury. Lancet. 2001;357(9266):1391-6.

Neurosurgical Society of Australasia Inc. The Management of Acute Neurotrauma in Rural and

Remote Locations: A set of guidelines for the care of head and spinal injuries. 3ed 2009.

National Institute for Health and Care Excellence. Head injury: assessment and early
management2014 June 2017 [cited 2019; 2019. Available from: https://www.nice.org.uk/
guidance/cgl176.

Brenner DJ. Estimating cancer risks from pediatric CT: going from the qualitative to the
quantitative. Pediatr Radiol. 2002;32(4):228-1; discussion 42-4.

Brenner DJ, Hall EJ. Computed tomography--an increasing source of radiation exposure.
N Engl J Med. 2007;357(22):2277-84.

Lloyd DA, Carty H, Patterson M, Butcher CK, Roe D. Predictive value of skull radiography for
intracranial injury in children with blunt head injury. Lancet. 1997;349(9055):821-4.

Babl FE, Borland ML, Phillips N, Kochar A, Dalton S, McCaskill M, et al. Accuracy of PECARN,
CATCH, and CHALICE head injury decision rules in children: a prospective cohort study. Lancet.
2017;389(10087):2393-402.

awa o ud o g
@ LL‘L!'J'W'NL'NJUQ‘UWQUUUI‘UL‘W@LUULLU'JV]'NGLUWWQLLBQU'JEJL‘WTL!‘L!

nsguadUieluaniunisniase enaunnaeenty Tuegiuanuniouvedlsmeiuia



26.

27.

28.

29.

30.

31.

&~

Kuppermann N, Holmes JF, Dayan PS, Hoyle JD, Jr., 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.

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. CMAJ.
2010;182(4):341-8.

Lyttle MD, Crowe L, Oakley E, Dunning J, Babl FE. Comparing CATCH, CHALICE and PECARN
clinical decision rules for paediatric head injuries. Emerg Med J. 2012;29(10):785-94.

Astrand R, Rosenlund C, Unden J, Scandinavian Neurotrauma C. Scandinavian guidelines for

initial management of minor and moderate head trauma in children. BMC Med. 2016;14:33.

Teasdale G, Maas A, Lecky F, Manley G, Stocchetti N, Murray G. The Glasgow Coma Scale
at 40 years: standing the test of time. Lancet Neurol. 2014;13(8):844-54.

Glasgow Coma Scale: Do it this way 2018 [cited 2018 Dec 1]. Available from: https://www.

glasgowcomascale.org/downloads/GCS-Assessment-Aid-English.pdf?v=3.

cwva o dpyd 2 7
LLU’JW?QL’J“U‘UQUG]QUUUGL‘ULW@LUULLﬂ?WW\'ﬂMﬂWi@LLa[}Jﬂ?EJL'VI']uu @

nsguagUigluaniunisalats ensunnssesnly Fuegiuanuniouveddsangiuia



(

A998190W CT scan TugUreauasuinluinulavae

Normal CT brain Normal CT brain

Fracture base of skull Fracture base of skull

(Petrous temporal bone) (anterior cranial fossa)
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Linear skull fracture Depressed skull fracture

Epidural hematoma Posterior fossa epidural hematoma
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Acute subdural hematoma Chronic subdural hematoma

Cerebral contusion Traumatic intraventricular hemorrhage
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Pneumocephalus Traumatic subarachnoid hemorrhage

Diffuse axonal injury

(with small punctate hemorrhage at brainstem)
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(Clinical Practice Guidelines for Traumatic Brain Injury)

00000

oooooooooooo
............
oooooooooooo
oooooooooo
oooooooooo
----------
oooooooo
--------



