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Disabil ITY- marlszifiuszauanuddndaesdihe(level of consciousness)uazTomaln

mstnan1zhypoxia
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1. nsanasaasszauaandiauluanas (awsain hypoxia uaz hypoperfusion)
2. nmsunalduaessruutszaindaunans (Central nervous system injury)
3. nsldenviTauaanagasinulLIe
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* nsdszilunneszuuilszanle ‘D’isability

— dsznausnanistsziiin 6 asssznau laun:

e nstlszilinanwdnuanla (Mental status) *

neraiduLlszamanas (Cranial nerves)™
amatasndnuita (Motor function)*
merannsfumngan (Sensory function)®
n3aan1INeuLszanuiaasszuutszam (Coordination)
nsaa Reflexes

*arunsndsziluldlu Prehospital setting
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* szfiwdassiu A-V-P-U
* Alert : %ansian
* Responds to Verbal stimulus : nauauassianisnszsfudoaideizan
* Responds to Painful stimulus : nauausssianisnszfusaeanuidulon
* Unresponsive : linauauns




* Glasgow Coma Scale (GCS)
— 14 the modified GCS dwiugilaenan
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* GCS FavdsziiiunasannuilanieimiiiinszauaNiansannlnmau
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Glasglow Coma Scale

Eye Opening Points
Spontaneous eye opening 4
Eye opening on command 3
Eye opening to painful stimulus 2
No eye opening 1

Best Verbal Response

Answers appropriately (oriented)
Gives confused answers
Inappropriate response

Makes unintelligible noises
Makes no verbal response

“NDWwan

Best Motor Response

Follows command

Localizes painful stimuli

Withdrawal to pain

Responds with abnormal flexion to painful
stimuli (decorticate)

Responds with abnormal extension to pain
(decerebrate)

Gives no motor response

- W &~ o;

Total




* A13U9LHUNNINALAUANTAITINNILNY 2 419%9N19AaaL 1 LazN195L
anugan(movement and sensation) nawdunmuadnsny
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* sz upper extremities lag :

— pmswdeilmzesunasledilae
— Tigihaaanussiiuiagngoa

* 1sufiu lower extremities Tne:
— Wﬁﬂwmzaﬂﬁ”mﬁﬁ
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Slgn of increase ICP and herniation

Normal state Compensated state Decompensated state
ICP normal ICP normal ICP elevated
CSF
Mass
Mass
Brain
Brain
Brain
Blood
volume Blood
volume Blood
volume
. _ — _— — _
Pupils '@ 25 <o 22 < 72
ICP N N $
VS HR & BP WNL HR & BP WNL |HR, 1BP

annsaengaagauen(pupil)nluwindu
AulAAI UL
Hileiatluin decorticate posturing,

decerebrate posturing
nsmelauwuy Cheyne-Stokes

ventilations
.na Cushing's phenomenon
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CNS Injury Management

uma: care:

o WhwinalunsfnenitaefidrdnyAe deatwdearnsansudnfinisuiaiuzes
seuulseany wazatunnliinnssneriaan secondary spinal cord
injuries ldun n1sfnuEniay

ypoxia
ypotension

emorrhage
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njury Management:

Overview

Prehospital setting
— tsziiumn A-B-C-D-E

— anfannaweaaulaasnszgndunds (Spinal motion restriction)

h.

— Winsdaeaimdessiu (Initial resuscitation)

— ungegilenarandululuniapanlsananuiataianisasinamanzas




ry Management:

Airway
Openit
— anfaniseaaulmmrasnszgndunas Wivunzanaiuna lnnisunaduaesgilos
— Jaw thrust
* Clearit
— 14 Suction

* Maintain it
— sziiunaaunngla lnggann
* GCS 29 visalai?
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ury Management:
Airway

* ynfasinisiinnsguaniauiglaaasgiloasiasinns monitor:
— Oxygen saturation (=95%)
— BP
— End-tidal carbon dioxide (ETCO,)
o Ygtnsnlite confirm swmbwiedaamela
— 1% 2 9% 15un
* Physiologic

m{% * Mechanical
’un R




CNS Injury Management:
Breathing

* Taandauunilaaynae (100%)

— O, saturation < 90% udlines 1 A5 yinliinnsuAlR LN NaNesrasdilaauti alA
o dopmsmelawinfiandu

— szau ETCO, agluinaeitng 35- 40 mm Hg

— An9IN1Iung A
o Hlugy: 10 - 12 pseseund
e §in: 12 - 20 asasawnd
- — 'limas hyperventilation winluilfesisd




CNS Injury Management:
Circulation

e Snmnnziaanaan (Control hemorrhage) wazuaniassniain
e Anemia :

TipanndnAny nn RBCH

v/
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Circulation

* in BP idnfvisaraugs :
— 1% IV «fu LR/NS TKO

* yi9n BP mn:

— 1% IV {lu LR/NS bolus, anmifuasl¥ IV Tnevszidingiaeiduszos au SBP
90-100 mmHg




Yas GCS <8

Consider need for Mo
aireay management'

_ Apply oxygen
Maintain Spo, = 95%

Assist ventilations®
Contral external hemarhage
InBate transport®

IV fluld resusceation®

Traumatic Brain Injury

Notes
'Soe Alrway Managemant aigarithm (p.172)

“Vansiate at thasa rates: adult 10/min; chikiren 20émin;
infants 25/min. ETCO,, only provides a rough estmate of
hypoventilation or ypanentiation; consider mainlaining
ETCO, at 3540 mm Hg, # avalable.

*ideal faciity shoukd have neurosurgical coverage and
functioning CT scan

‘Maintain S8P > 50 mm Hg if possible.

\se benzodiazepine Rrated intravenously.
*Signs of - GCS
score of two points or more, development

or nonreactive pupd, davelopmaent of hamiplagia or

hemiparesis, or Cushing's phancmanon
TThrate small doses of benzodiazaping Intravancesly.

0§ NBUroMusCLiar blocking agant
{vecuroniym)

FConaider mannitol (0.25 10 1 gkg) If protocols paemit

Treat seizures®

Check blocd glucosa level

"O\antilate &t these rates: adults 200min; chidren 28/min;
Infards 30vmin. Conaider manaining ETCO,;, at 30-35 mm
HG, ¢ avaiable.

Signs of increased ICH7* ~ Yas
No Opsons
* Ramowve cervical collar
* Sedation”
* Paralysis®
* Osmotherapy®

* Cantrolied miki hypervantilation™

Continue transport =

Yes GCS5 =<8

Consider need for No
airway management’

Apply oxygen
Maintain Spo. = 95%

Assist ventilations®

Control external hemorrhage

Initiate transport®

IV fluid resuscitation®



ST 10Ventilate at these rates: a

Yos GCS<8

Consider need for No
airway managemnent'

. Apply oxygen
Maintain Spa, = 95%

Assist ventilations®
Control external hemorrhage
Intate transport”

IV fluld resusceation’

- Treat seizures® infants 30/min. Consider ma
] HG, if available.

“Vansiate at thasa rates: adult 10/min; chikiren 20émin;
Infants 25/min. ETCO,, only provides a rough estmate of
hypoventilation or lyparvectiation; consider maintaining
ETCO, at 3540 mm Hg, # avalable.

:‘tde'al faciity shg:;\d have neurosurgical coverage and

unchmnq scan

‘Maintain S8P > 50 mm Hg if possible Check bIOOd g l ucose level
*Use benzodiazepine Rrated intravenously.

*Signs of passible Incraased ICP; decling In GCS
score of two points or more, development of a sluggish
or nonreactive pupd, davelopmaent of hamiplagia or
hemiparesis, or Cushing's phencmaencn

TThrate small doses of benzodiazaping Intravancusly

EConsider long-acting neuromuscitar blocking agant S i g n s of inc reased ' C P ? 6 ’ Yes

{vecuronium)
fConaider mannitol (0.25 10 1 g/kg) If protocols paemit
- Its 200min; children 28/ming

Signs of Increased ICP7* > Yas No Options:
o * Remove cervical collar

Remove cervical collar

e » Sedation’
:g;:'m’zu hypervantilation™ ® Paraly8i88

Paralysis®

Continue transport =

 Osmotherapy®

« Controlled mild hyperventilation'©

(.
:

Continue transport



Notes:
'See Airway Management algorithm (p.172).

2Ventilate at these rates: adult 10/min; children 20/min;
infants 25/min. ETCO, only provides a rough estimate of
hypoventilation or hyperventilation; consider maintaining
ETCO, at 35-40 mm Hg, if available.

31deal facility should have neurosurgical coverage and
functioning CT scan.

“Maintain SBP > 90 mm Hg if possible.

5Use benzodiazepine titrated intravenously.

6Signs of possible increased ICP: decline in GCS
score of two points or more, development of a sluggish
or nonreactive pupil, development of hemiplegia or
hemiparesis, or Cushing's phenomenon.

"Titrate small doses of benzodiazepine intravenously.

8Consider long-acting neuromuscular blocking agent
(vecuronium).

®Consider mannitol (0.25 to 1 g/kg) if protocols permit.

10ventilate at these rates: adults 20/min: children 25/min:
infants 30/min. Consider maintaining ETCO, at 30-35 mm
HG, if available.




- Tuileszatnausansananasdanincunaiduduilszanladunas (Spinal

cord injury):
- dsminuszuudsza ey Dermatomes wansuanigudszan ladunas

= < QI (%

NN1TUNALELTIZ AL 1A

- sziliunnsfumnnuianaasiiloa (sensation) anAssrasun Wansu
seAuaaadulsranladunasninisanaseanI9sLANNIAN




- mmm@wmmﬁumm?z?ﬂﬁﬁ‘zﬁu ;
- nezgnlulandy : C4—C5 injury
- Nipples : T4 injury
- azma : T10 injury
- 9aUNILANIEINgIU - T12 Injury

V1
V2 Cranial nerve V
(trigeminal nerve)




- Tujtlaenligansaunmiszifiunisfuannuiandaaruiduiln (deep pain
response) ias
- NANTZANAUAN

- NATILAL
Aileazianandnavuauas (Reflex response) 15un
- AALIALANBLININANNNNIEIFANITNITHL
- pavauasatiN liiANTNNARN1INTYAL
- pavauasinenalanadinunaisa (decorticate posturing)
- pavauasinaweaauauanean (decerebrate posturing)




- nsunaeuras ldudaiaann
- nszandunaain (Spinal column fracture)
- msualeuEul sz an ladunas

- meuaRudulszamladundsniinanysnl (Complete transection)
- MeunaRLEulszamladunasriia lianysal (Incomplete syndromes)

-Brown-Séquard
-Anterior cord
-Central cord

- Both




Area of cord injury

Anterior cord syndrome

Area of cord injury

Brown-Sequard syndrome

' S Ko
RHRHXIIHK
9% %%%% % %% 18

Z

Area of cord injury

Central cord syndrome
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- NNTUNALRLUANEULTZA N LA UNAIZIUARTZALI LI

- NANTTRAULINTANNILLNAN LL@Xﬂéﬁ’mLﬁﬂﬁQﬂ%’mi‘ﬂﬁ\iﬁﬂJﬂ

- ldawnsaunalawala
- NNTUNALRLTBILEBL T AN A UNAIEI AT ALA
- nezaleannaulalng
- finnsseuusaansndruiiiastuinsdlag (Intercostal muscles)




- nMsunlaureadulssamn ladunasdiunaiazdiuanszauuy (cervical anc

high thoracic spinal cord level)
- ngpdannveuaas sympathetic nervous system sinliiinianismianuans

parasympathetic tone
- Lﬁﬂﬂ’]?ﬂﬁl’]ﬂ I;I/’)"llﬂ\‘ﬁ)iﬂﬂﬂl,aﬂﬁ

% Y Y
- P9 laLAnT
- FOUTGULAT LAY

(Y2 L)

- atielafinan nqg ‘shock” TugilaennalduanngiifiefesAnneaniaain
hemorrhagic shock fauiaua




- wannnainefthenfinsunaiuresudulszamladunddfidrdie nmavanideanis
Lﬁﬂﬂ’]faz‘ﬁﬂzﬁﬂﬂ@:ﬂ’]ﬂﬁﬂ secondary spinal cord injury 1&un

-Hypoxia

-Hypotension

-Hemorrhage
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gorithm: Blunt Trauma

Blunt trauma

Altered level of consciousness (GCS,15)

Yes No

IMMOBILIZE Spinal pain or tenderness?
: or

Neurologic deficit or complaint?

Rapid transport y or _ ,
Anatomic deformity of spine?

Yes No

Transport of injury’

Notes:
1Concerning mechanisms of injury

- Any mechanism that produced a violent impact to the head, neck,
torso, or pelvis (e.g., assault, entrapment in structural collapse, etc.)

- Incidents producing sudden acceleration, deceleration, or lateral bending
forces to the neck or torso (e.g., moderate- to high-speed MVC, pedestrian
struck, involvement in an explosion, etc.)

- Any fall, especially in elderly persons

- Ejection or fall from any motorized or otherwise-powered transportation
device (e.g., scooters, skateboards, bicycles, motor vehicles, motorcycles,
or recreational vehicles)

- Victim of shallow-water diving incident

Concerning mechanism




rauma: care:
Spinal Immobilization
Algorithm: Blunt Trauma

* Warsnnalnnisunadu (mechanism of injury) wudaamy :

— e A P

— ANTUNARL LAY ATIFD ATHE ANAR AF0 LAZITININL

— ANTUNALRLLTINDIANAD LAZANFD AINNA MNENIT9IANINLIEI2EN1999 7157
(acceleration), anAanuBaednesanisi(deceleration) siseflusenszinann
Arudne(lateral bending)

— ANAINNES
— nsannszisu(ejection)visenn(fall)ansususaugdalas

e, & &
— N9 lAAUNRL




Spinal Immobilization

Algorithm: Blunt Trauma

Concerning mechanism
of injury’

Yes

Presence of:
Evidence of alcohol/drugs
or
Distracting injury®
or
Inability to communicate®

Yes No
IMMOBILIZE

Transport Transport

No

Transport

Notes:
1Concerning mechanisms of injury

- Any mechanism that produced a violent impact to the head, neck,
torso, or pelvis (e.g., assault, entrapment in structural collapse, etc.)

- Incidents producing sudden acceleration, deceleration, or lateral bending
forces to the neck or torso (e.g., moderate- to high-speed MVC, pedestrian
struck, involvement in an explosion, etc.)

- Any fall, especially in elderly persons

- Ejection or fall from any motorized or otherwise-powered transportation
device (e.g., scooters, skateboards, bicycles, motor vehicles, motorcycles,
or recreational vehicles)

- Victim of shallow-water diving incident

2Distracting injury
Any injury that may have the potential to impair the patient’s ability to appreciate
other injuries. Examples of distracting injuries include a) long bone fracture,
b) a visceral injury requiring surgical consultation, c) a large laceration, degloving
injury, or crush injury, d) large burns, or €) any other injury producing acute
functional impairment.
(Adapted from Hoffman JR, Wolfson AB, Todd K, Mower WR: Selective cervical
spine radiography in blunt trauma: methodology of the National Emergency
X-Radiography Utilization Study [NEXUS], Ann Emerg Med 461, 1998.)

3Inability to communicate.
Any patient who, for reasons not specified above, cannot clearly communicate
so as to actively participate in their assessment. Examples: speech or hearing
impaired, those who only speak a foreign language, and small children.




On-sc
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Arauma: care.
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Spinal Immobilization
Algorithm: Blunt Trauma

—

Distracting injuries

— nsunaEaLNAsANaRlATasEatauling I LnINITLNAE LRI NN L A UEL

Taun

Long-bone fracture
m?mmﬁmm@f‘fmzmﬂiu

LNALNARNTINATWIA ML) LnauRagnuada(crush injury)
unauHa daualun

NIILIALRLNTN LN AN IQIUIALIAYTNATNIINNINTINNE




Algorithm: Blunt Trauma

* filnenluainnmaaansle

= oy v =
— HUUUN ﬂ’?%ﬂ’]ﬁ‘ﬁ\iﬁ?‘ﬂﬂf]ﬁ‘wjﬂ
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oblllzatlon Algorithm:
Penetratmg Trauma

Penetrating trauma

to head, neck, or torso

Neurologic deficitfcomplaint?

Yes No

IMMOBILIZE

Rapid transport Rapid transport
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Spinal Immobilization Algorithm:
Penetrating Trauma

v o/ aQ\

* nezandunasingia lduaswu lAtiasann

* TUNTUNALRLNNANIUUINDNTRR AQT N9 TN LT UAWALILIN




CNS InJury Management:
Spinal Cord

* panaENNISina secondary injury

— e A P

— Teandiausiagiloy Wilszauaandianluaananmuizas
7N = = A d” I 1 I I =
— filaein1sluanuuaen lineegous1e) vesseniaas g e

* Steroids Tuuzinliinnslilugiloaninisuiniduscuuilszamladu




CNS Injury Management

* nisdraiaelazaanAnIUNENLNAL AN

— linaluninama itaangaMinimal on-scene time

— paauting luvinuaumsnaSupine position

— gaseldgidnung1uiatananIena AN nNGa L

— sziiiugtlaesialiiog




* N1IRAlLNENNAIUIITNNY INAUINITUNALRLANATYNBAELDE]
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BAINT
— WnlunsuNAR AN TEYINTTN FeasenTTIINanIENLAeuANg Y
— ANMADNANDELlae

* suianiaiia hypothermia




On-scene: Trauma care.

o, - P e T - -

Summary

N31UNA INNITLNALAL

o a dlw % *

ynsdsziiudesiu (primary assessment) iag

— AUVNLAZINEINTLIARLANN WD LNTam LA neludus AN
anunsnilsziulimainaiainisiaauilas (ManauLazeias)

Neurogenic “shock” anafinlugilaaninisuiniduanas
sruLilszanladunas

- — prgAnilnentay hemorrhagic shock rewdugudtiuen




* ilsziiunnganunszandunas (spinal immobilization)

— Waldwdla A2snIn1saNLdu e

* BANNI3IRINISNENAATUAE tTasiuiisaannisiin secondary
INjury sassuudseann ldunas
— tasnuwisauiiluniag hypoxemia

— tasnwisauniluning hypotension
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