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(Head Injury AND Traumatic Brain) 

e. 	
(Head Injury and Traumatic Brain) MIN-11 M5VIOL'idViviji 

V 

(Head) 	 fl'fv 

di 	 ,°it 	 iY°ha 
lu 

nirn1u 	(th'i 1.1)lu  

Closed Head Injuries 

Nyperextension of Head and Neck 
	

Hyperfiexion of Head and Neck 

Suddo., btd ce oabw of ,t.d 
	

I-4d 	fo.wI a.4 
treo of cgrv 	*Pno f 	ff- 	 Oç,taI t0, o',pocto 0c1 of sd 

1.1 flL1fl 1 d1V 

(nthnn http://www.amicusvisualsotutions.com) 

o. n0Jwn (iJ 1.2) im 	M'@ lu 

(Scap) iJnJnn.i 	 nfl'i 

(Bones of Skulfl 	nn 	nnIn 8 °3 
21 

14 	 (Meninges) 	flLJ€ 3 T-U lju*qvd@  

(Cerebrospinal Fuid, CSF) 	1.3) 	nad 
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In L 	J°titJWI 	fl JE 	 (Brain) 

Scalp 

Skutt 

Meninges 

Brain 

1.2 	 nau 	 (Scalp) nIn 	(Skull) 

LJJ1J' (Meninges) 	(Brain) 

(nLigiin http://www.drexelmed.edu) 

Brain 

Bone - 

ebrospinat 
id 

Dura 

1.3 	DIMU10103jal 	al 	 LI t9 Ifll 

(nmcnn http://care.american-rhinotogic.org/csf—repair) 

a*i (Cranial nerves) °'mm 12 

(Sympathetic and Parasympathetic System) nn 
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V 	 4 

ii 

VOU 2 

(Optic nerve) (IIAI 1.4) 	 flflJflW.1 	fl 1J 

0 v 	 v 	 4 v 	 4 

ILI 
Wwnt 

nnndN 

Eyeball 

Retina 

Optic nerve (It) 

Optic chiasma 

Optic tract 

Lateral 
genicutate 
nucleus of 
thalamus 

Optic 
radiation 

Visual 
cortex 

Cop" 0102M? B4O0 C non0o mp0i 01 Aloo Wo.oy 100.00, 00 

1.4 	 2 (Optic Nerve) vn1 

(min https://l2cranialnerves.wordpress.com/craniat-nerve-2-optic-nerve)  
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Pituitary gland 	
J 

Semilunar 
ganglion (V) 

Pons 

Geniculate ------- ----- •.( 
ganglion (VII) 

Medulla 
oblongata 

V.stlbulocochlw nerve (VlIIoch)ear branch 

orngIion (IX) 

Inferior ganglion (IX) 

- 
Superior ganglion (X) 

Interior ganglion 

Vestibular branch 

Glossopharyngeal 
nerve (IX) 

12 	 1M 

(J 1.6) 

i1n uWJn 

11JnL 	fl' 	 11 	 fl1 

The branches of the 12 cranial nerves, their functions (motor, sensory, or mixed). and the structures they innervate 

Optic nerve (II) 

Abducens nerve (VI) 	 - 

Oculornotor nerve (111) 

Olfactory nerve 11) 
ocMear 	1 

Oltlorv bulb 

Motor nerve 
to muscles of 
mastication 

-J Ophthalmic branch 
Maxillary branch 

Mandibular branch 

Trigeminal 
nerve (V) 	_-,_- 

Motor nerve 
to facial muscles 

Sensory nerve to 
tongue and soft palate 

Facial nerve (VII) 
Olfactory tract 

Vagus 

glossal Hypoglossal Accessory 
n  nerve 1XII) nerve (XI) 

To tongue 
muscles 

To sternocleidomastoid 
and trapezius muscles 

2011 Pearson Education. Inc. 

Sensory nerve 
posterior tongue 

Motor nerve to 
pharyngeal muscles 

KEY 
- Sensory nerves 

Motor nerves 

1.5 	 11JEJ 12 (Cranial nerves) 	 nru13J lu 

(nimnn http://www.highlands.edw'academics/divisions/scipe/biology) 
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Parasympathetic division 

Action on target organs: 

Sympathetic division 

Location of 
preganglionic neurons: 
brainstem and sacral 
segments of spinal cord 

Neurotransmitter 
released by 
preganglionic neurons: 
acetylcholine 

Location of 
postganglionlc neurons: 
in ganglia close to or 
within target organs 

Neurotransmitter 
released by 
postganglionic neurons: 
acetylcholine 

Constricts pupil 
of eye 

Stimulates salivary 
gland secretion 

Constricts 
bronchi in lungs 	Cervical 

Slows heart 

Stimulates activity 	Thoracic 
of stomach and 

Intestines 	>•• 

Stimulates activity 
of pancreas 

Stimulates 	Lumbar  
gallbladder 

Promotes empi 
of bladder 

Action on target organs: 

Dilates pupil 
of eye 

Inhibits salivary 
gland secretion 

Relaxes bronchi 
in lungs 

Accelerates heart 

Inhibits activity of 
stomach and intestines 

Inhibits activity 
of pancreas 

Stimulates glucose 
release from liver: 
inhibits gallbladder 

Stimulates 
adrenal medulla 

Inhibits emptying 
of bladder 

Location of 
preganglionic neurons: 
thoracic and lumbar 
segments of spinal cord 

Neurotransmitter 
released by 
preganglionic neurons: 
acetylcholine 

Location of 
postgangllonic neurons: 
some in ganglia close to 
target organs: others in 
a chain of ganglia near 
spinal cord 

Neurotransmitter 
released by 
postganglioriic neurons: 
norepineptirine 

Promotes erection 	 Sacral 	Promotes ejaculation and 
of genitalia 	 ynapso 	 vaginal contractions 

1.6 lu 

(nwiin http://www.ontine-sciences.com) 

(Spina[ cord) 	 LL' fljfl 

MaTI 	 (Peripheral nerves) 	 flfl41 	n'tiJ3J 

nIL 	iu Jni n vii 	 1J°t (Motor system) 

JYflJfl (Sensory system) 

(Upper spinal cord) 	ni iJ 	flJ 
C 

nwJ ni1ci @duinw Medulla Oblongata 
lu 

5 

 

 

 

 

 

 

 

 



Cerebrum 	 Corpus caltosum 

Th ala mu 

Cerebellum 

Medulla 
oblongata 

Spinal cord 

Pituitaiy 
gland 

Pons 

tii 1.7 	 a'iJa' Medulla Obongata 	Ufl'1W1EJ fl '  

LJ U 

(rnin https://www.studybtue.com/notes/neurotogicdisorders)  
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flflfl flLfl LflJ'WllJ 	 flflL11fl 

fl 	Tfl'1J 

nn LL1fl 	 yjj 	nn'nw'i n' iv 	flci 2 n 

in'i direct injury 	Lmn 	(FocaLesion) UI lu 

n'u i 	(CoupLesion) hi 

Ah ni lu 
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04n1TtJ111flJ 

iJic 	 (Scalp injuries) Uitri 

1 	manJnh nnnIiv 	 rnnrni t.a 

2. SubgaeaI. hematoma 	 Loose lu 

aereoar space ldvonol6umm 	 wmlu 2-3 JcYu1.' 

3. nJ'wl 	ni 	 LJ1J 	Lflfl L3J 

LJJ U 	 fl1J1 fl flJU.Nl 
V 0 

	

flJT 	nYThlIJ1n6 

lu niniJn i 	 ?1 	iLvttiJ 	qai'itTh 

flflfl Lfl1EJ 	 fl1tJfl91  

irn ' 	Ni 	 yflJ'WlUNI 

-JtTh4 4-5 	6kfl 

2 6jrc;) 	a 

(CI.osed head injury) 

	

V ' 	 0 V 

JN?fl 

2. m5vinlow,.1manwiliLto (Open head injury) 	 nn lu 

	

V 	 1 V 	 a 	V 

fl4flLfl n LJJLUMMM01Lfl1fl1flflL 	niwia 

nwmninn (Linear fracture) L 	flflflflLUJ1J 

Unn '1 tj-in 

ni* 	 niJ 
a V 	 I V 	 V 

	

1JU 	 flflflflVfl 

Jn,iflnfla1J1 	 0 J 

o 
Y1fl6?J'W1 

V 	 V V 	 a 	 4V 	I 	 O VO 

	

flWflflfl 	/J'1 	flQfl fl '14 

ninun@9nvmio3jn inrw (anterior venous sinus) *i'1iI 

LL 1Wfln1LJn'fl panda bear I nfl) 

naannn 	innnIc 

V a 	 V 	 a 	 V a 	 V 

6 JJ'J 	 rnnMIMMi 
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nnniJ (Depressed fracture) tdt 
U 

J'f 
0 
 flfl)J1 

lu 

6Ln1nLJ m nuo nIIJ0,0 	 LAO ma 	fl4 	flfl'lJfl 

j 2 ,irni i€ 

1. 	nJflu (Cerebral concussion) 

n- drnnJ- nkTiun 

	

1Y1 LL 	 IrnJ'n I JW?J1 

Th fl flfl 	flNflflWJ 91  

i 	 nnilifl (Ammnesia) aini 	 iJ( 
91 	 9 

flflTfl 	 24 	L1 fl 	 EJ td 

th 	LJ1 

2; 913J011ii (Cerebral contusion) 
o 

Un JJ1J N JJl1J 

0 	0' 	 0 

OWUMJNMJY 	 L1J'J Jflflfl1' 	 ') 

fl 	 iJTJ' Jcl 

nn 	(pH 7.25-7.35) i141 

n 	 j5'1 

nI_fl4fl 	 n )JJJ flflfl Y1 lu 

L1J1 1tJ'fl n Jn 

flTJ11flJ11fl 	 flfl 	 JN 	1IJtJ 

1. 	 (Hematoma) 	u 	 in'iL 

flLL 	fl1 	Lflfl 	 Jn 	 1JL lu 

a n 	 2 

drn oH 	,QJUJJ 	flfl1 all 	J1 
91 

i!- &c 

J'1 

1J' -1 	 nfl,JnJ1 

tin'i 	nilt ( Lucid intervat) 	 37 

LJJ1 	 n nn 	 ( LS) n (ii 	n) lu 
• 0' 	 0' 

in tendon reflex 	 1n 	 Lnn 6JJ,J 
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4 4 I, 	 _ 
60 /nvi) 	 nnn 

JOUhMmkai nnji'i 	i'lc burr hoes J,}i 

2. 	j' 	(Brain edema) 1fl 	nfl 	 LJJ 	 WLJ1J fl1 
.1 

flflLi 	JL,tJ 	11J 	 fliJt 

	

4 	 (Vasogenic) 	fl'La (Cytotoxic) 

ia (Ischemia) LL !i9 

3. 	 nIin (Increase intracraniaL pressure) 

	

(Ventricles) 	 n 'in 	 ru lu 

4. mjoiLmavu (Brain hernia) 	 nwt4thJ 	Lfl'ULi 

	

V O6V ' 	4 4 
J'Wfl 	 JU°1 	 alnlaEin 

nflL W'fl n 	nn 	jin 

flYwwli 

Jn U fl1 f 
4 	V d 	 I 	 I I 	 a 

lu L1iflflJ 

ih 3 

91 

	

nni 	 nJ'j 	yci' n 'Lin 

nil 	 J3Jl Glasgow Coma Scale: GCS lu 

1U,1J inj*i lu 

1. E (Eye opening) n 	fl.wri (Eye opening) 	4 	tin 

nnn1cc 1 	iwi 	 4 iwu 

niti1 

	

ci 	4 
2 flVLMUJ3flJ 
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3 fl-.Wulu MAIL120tin 
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2. V (Verbal response) 	ni 	Verbal, response LLiI&u 5 	VUU 
lu 

1 	 5 wui 49 

1 

2 	 a'i UNWIM lu 

3 ftw LLUU 	 LJN 

4 

5 wui 	 N1Jfl 

3. M (Motor response) 	 n iJwJu 6 

nLnnL 1 	 /JnL 6 itn 

1 	Wtfl,L 	Jfl1 	 n 

2 	 nn 	 t1Jviw~uumnfi  

3 f9--UUU Mi dUNk nil fl'hLJ Iciii wn 	i'iiJn 

0 	 4 
4 	 nn,ju,ijinin 

5 	 6di 

4 	v 	e 
6 Wifl 	
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4. wilwJ91w9i 499 	 15 MUVU a nngi ftLLUUilmi 3 

ftLLUU A@ 

fl1fl1k 

nn iJ 3 	a lu 
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fl1fVefl 3J 2 	fI 

1. iqn 	ia ini 	1liI 	 24 't 	rnn 

hi 	 flfl1 EJ1 
91 

,1 

2. nn"Lti 	nn,i 	J1J, J 	 tiiu j'ii'j 

flfl J'1fl N)fl'l 
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n'ijn:'ln fl 	 flfl1.JJ1 
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n11u1qn%J 

91 

	

41 	
'lJlJJ J 	 c' 

nn iiJu 

1. n'in 	fl 	i1.HJ14J 	nI*Li 	 n-ii Fiq 

n'W] niflaula aw-mu q-rlj"n,-Olj41dl 	 jjncrin 
unimv 

qj 

I 	 01 	 41 	01 	 I 2. n 	cn'ij 	 nnniLci 	in Jin 
lu 

£4 	 I £4 	£4 	a 	 a 	£4 	I 	0 	 01 £4 	£4 	V a 	 V 

	

pnj 	 _11J_ 
iaiklu n -.Ivan W€J 

UlflMIMI UIMTIUTfl Ti 

flJ1lLJ 	 Fj 

3. fl1LlJ 	 1 6 J 

_j 	 flTd1JflTh 

nnnnbJ 	nwTi MIDOInFTU 
41 
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unnJ1n1 

Mcul nj 80 J wJ c-spine fracture 

An 80 year old lady presented to the Emergency Department with neck pain 3 days 

after a fall. The lady lived alone in a fiat on the third floor and whilst walking down a spiral 

staircase fell forwards. She remembered reaching for the rail and ended up on her bottom. 

She denied any head injury, neck pain, loss of consciousness or any other injuries. There were 

no preceding headaches, chest pain or palpitations. The lady woke up the following day with 

restricted neck movements due to constant pain. She was unable to alleviate this with 

paracetamol so presented to the ED. 

On arrival at the ED the patients vital signs were all within normal physiological 

parameters. GCS was 15/15 and Abbreviated Mental Test Score was 10/10. Examination 

revealed reduced range of neck movements, limited by pain. The lady was able to flex her 

head to touch her chest but had reduced lateral rotation, lateral flexion and extension to 10 

degrees. There was no c-spine tenderness and no palpable deformity. She had mild 

tenderness localized to her left trapezius. There were no abnormal neurological signs and 

systemic examination revealed no other abnormalities. 

It was decided that AP, Lateral, and Peg views should be obtained in order to exclude 

a c-spine fracture. 

c-spine fracture 
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Discussion 

Falls in older people are common, with the prevalence being reported as almost 35% 

by some studies. They are significantly more common in women and are associated with 

fractures in 12% of cases. With an increasing population over 65 in the UK it is important that 

we are aware of this group of people and consider the causes and consequences of falling. 

Cervical spine fractures are also common following trauma with C2 being fractured most 

frequently, 55% affect the odontoid peg. 

According to ATLS principles cervical spine radiographs are indicated for all trauma 

patients who have midline neck pain, palpation tenderness, neurological deficits referable to 

cervical spine, an altered level of consciousness, or are expected of being intoxicated. More 

recently studies have suggested that clinical examination cannot be relied upon to rule out 

c-spine fracture. Even with plain radiograph more than half of clinically significant c-spine 

fractures fail to be identified, with multislice CT having a higher sensitivity for detecting 

fractures. 

Summary 

This case highlights the importance of the history and high index of suspicion of c-

spine fracture older patients following falls. 
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1nnnw 

A 54-year-old male was traveling with his family and was discovered by his wife in a 

highway service area restroom beaten; he was disoriented, walked with an unsteady gait, 

and had profuse bleeding from both ears. He was airlifted to the HUP Level I Trauma Center 

and admitted to the trauma resuscitation area. His Glasgow Coma Scale (GCS) score on 

admission was 15 (4 = eye opening, 5 = verbal, 6 = motor). A rigid cervical collar was placed 

and spinal precautions were initiated. During the emergent head computed tomography (CT), 

he had a generalized seizure and lost consciousness. He was returned to the trauma 

resuscitation area for intubation. The head CT revealed bifrontal and bitemporal contusions 

with associated subarachnoid hemorrhage (SAH) and left-side subdural hematoma (SDH) with 

a right midline shift (Fig 1). The patient was transported to the HUP Neurotrauma Surgical 

Intensive Care Unit (NTSICU). 

Midline shift 
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Patient Location: 

Hgt: 	Wgt: 

Tertiary Trauma Survey (TTS) 

Perform ITS < 24 hours for Trauma Admissions to ICU & 
Reoeat (or perform for Ward Admissions) prior to discharqe**** 

Date of ITS: 	Time:  
Admission Date: 	Trauma Activation Type: 
Admission GCS: E: 	V: 	M: 	Admit Injury Seventy Score (ISS): 
HPI: 

Patient Name: 
DOB: 
M R#: 

PMHx 
PSHx: 
Social Hx: 

PHYSICAL ASSESSMENT: 
General: 
VS: BP : _/ 	PR: -, RR: 	Temp: 
GCS: E: V: M: 
HEENT: 
NECK: 
Heart: 
Chest/Lungs: 
Abdomen: 
Back: 
Rectal: 
Extremities: 

Neurologic 

Consults (Date): 
Neurosurgery 
Orthopedics 
Plastics 

Only Document New/Confirm Findings on Physical Assessment* 

List Injuries Identified to Date: 
	

LIST 
	

Procedures: 

(over) 

Evaluating Provider MD/NP: 
	

Date Completed: 
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Tertiary Trauma Survey (TTS) 

RADIOLOGICAL FINDINGS REVIEW: 	 Date/Time 
Completed: 

Date/Time if 
Repeated: 

CXR: 

Pelvis: 

C-Spine: 

1/US Spine: 

Extremity: 

HEAD CT: 

NECK CT: 

CHEST CT: 

ABD/PELVIS CT: 

OTHER: 

Lab Trends: 

Interpretation of Findings: 

Evaluating Provider MD/NP: 
	

Date Completed: 
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U Walk Li W;C Li Gurney 0 Carried 0 Police 1 0 1 2 3 4 5 6 7 • 6 10 I 	I II III IV V 

Does the patient have an infection or suspicion 01 infection ) Yes No 	 15 patient on antibiotics (not prophylaxis?) Yes No 

CHIEF COMPLAINT; 

AWAY  BREATHING 1JAN  NEURO I Time 01 Assessment: 
O 051001 0 Unl000rel 

~ 
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I 	 LI1 
STATEDI I I 

recTal1 I I I 

ALLERGIES: (Drug I Reaction) fl NKDA  
MIN SCALE: 	 See 
312345678910 	HISTORY 

Medication Reconcillellon For,y, 

Glasgow Coma Scale  
0.1 A,nlaI 	 U *11,a C) Subnlarnce 80mW 	0 Ill 

Bell £* 4. Spontaneous 	 2 1c pain FAIR Onset 	 a CVA 0 ETON 0 Psych 
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C) Aespralory 01606,1.105 InnIlaled 

, I 

4- WdIndrawOi 	 1 'None - 	- 	- #ISUAL. ACUITY  
BOTH I CDIIR€CT[0 

GS Tt a vzi  
I__aso 

PRE HOSPITAL CARE VS: P 	A 	BP 	IPOS 	.02 	L mm SKIN SIGNS 	 GAIT: 1 Steady 	0 	oMcflWiCSne 

C 11150 Itrnttsifl 	 - 	 C-spswp.scaane 	C yes 	u CI No.006. Warm Dry 	0 IflWC 71 Im1065S1W4 C 	- 

ReapUaREy MeRE C) We 	C) No 	STY 0 Ws 	O NO 	ce U CyanoTic 	C Clammy 	RItE ND?PMIP:  

A 	ceeca 	oi.neienl0nln  a Palo 	C t)Ianorertc Nfl. 01 AseasIment  

IV 	O'fc:o 	OHS a JAU-JIM 	01401 	CaInprehoIssorTnIagWMaS.MIIenIRNSI9IIStUIS 
- 0 Fltoiharl 	C Cool 

f 
Sole 

NEIMO EXTREMITY C.S.M. 	0 NA CARDIOVASCULAR C NA RESPIRATORY 	U NA 

a ALERT 	0 RESTLESS CAPILLARY REFILL puI.sss U SYMMETRICAL 	0 ASYMMETRICAL 

0 ORIENTED 	0 COMBATIVE IngAhlOn 	- 	FA Log - C) STRONG 	a vo RESPIRATIONS LUNG SOUNDS 

tIAra. 	 LILIg C) REGULAR 	a PEDAL EDEMA 
CI UNLABORED 	 LT 	 RI 

0 COOPERATIVE 	Ci CRYING 
- 	 - 	

- C) LABORED 	 CI CLEAR 	U 

0 CLEAR 	0 SLURRED 
SENSATION a IRREGULAR C) SHALLOW 	 CI WHEEZES 	C 

IAnn ..............._ 	It Log 
RATIN GS O UNCONSCIOUS CI GARBLED tiAra. 	 Lt Leg - 

C) DEEP 	 Ci HALES 	C) 
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1Ii1 GCS 

GCS<9 	 GCS 9-12 	 GCS 13-15 

Severe HI 	I 	Moderate HI 	I 	 Mild HI 

I Moderate to Severe HI 

Refer 	 1011112 Mild HI 
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011113" 1 Moderate to Severe Head injury 

1) Endotracheal intubation 
'I 

3) 	• 

• ,jflj'lI 

• GCS LII8 
3' 	 3) 

• JUU1 L1 J refer U1 

• H1VI11fl't1Jl 	VW O1FWJ1fl J severe 

maxillofacial injury 

• Twild41104N ET tube I1' Oxygen supplement ')tJ 

2) Hyperventilation 

• 'uiivic 

• sign of transtentorial herniation 1Ut1 unilateral dilated 

fixed pupil, abnormal respiration, decerebrated or 

decorticated posture 

• Progressive deterioration 

• W100684 Prophylaxis hyperventilation LIU GCS<9 TlflllFJ 

31 	b131 	 3'L.3) 	 3) 

itlJWN LflJ hyperventilation fl] 	U1JJ1.1 

0q9/1 

W41Y11 L'I1J brain ischemia 10111 vasoconstriction 

• Keep PaCO2 30-35 mmHg (rate 1i'JJitU 16-20 fl) 

3) Medication 

1) Mannitol 
1 

31 

• 31i
•

9: IiAM16IJ hyperventilation 
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• 0.25-1 2/kQ drin in 15 min liV 11111150 kg 	h20% 

mannitol 	J1u 100-250 ml 

• 

• Hypovolemia 

• Renal failure 

2) Antiepileptic drug 

3' • 'urn 

• GCS<zlO 

• Depressed skull fracture 

• Intracranial hemorrhage ( '1 CT) 

• Penetrating head injury 

• Seizure 

• LflJWlJ1 

• Phenytoin: Loading dose:1l.4111t! 750 mg, 114f1 20 

mg/kg Nth NSS IV drip 	50 mg/mm 

3) Antibiotics 

• 1)'Ii111 closed head injury 
9) 

fracture base of skull tJfl 1JTH)l111Th 

9) rnc ci 

4) Tetanus toxoid: 11iii indication 

5) Steroid t1h1 dexamethasone: 11Th head injury 

4) OJ1tI1I1fl1IOJlJ1fJ 
4 3/ 	 I ad 

5) flWR)fl
Q.1

Ufl
QJ

U call center tr/11) 	)fl1fl 

• 

• Mechanism of injury 

• 111fl4 
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GCS, pupils, other neurosign 

• Associated injury 

U, 

• u11fTh1'fl L'1 

2 Mild Head injury (GCS 13-15) 

J ' QIbIV I 

	

1. 	ii 	JUcqJTh ninui 

• GCS 13-14 

• 
0 	 0'l II4) 

• 1ifl1tu uJ 

• 1J11 

• O1LhIJ 

• 
• fl coagulopathy 

• 

	

2, 	 itihflOJd skull film 

• VIZYFJ maxillofacial injury 

• Vidti skull fracture (1111 option 01 	it 	NY4 - 

U, 

01flfl101fYJ clinical J1f1ffli) 

q14 o.'Ulg 	 4 V ti 

	

3. 	 1UJ11flh1iYfl lii CT scan 11fl 	t14U 

• JJ1n 

• oitirnrniii 

• 
• focal neurodeficit 
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• U sign 404 skull base fracture 91cLui CSF/bloody 

rhinorrhealotorrhea, raccoon eye, Batter's sign 

i i;i iv i  
4. 	flh111IJ1J1J I1Jtt 	IIb11OtI1 	U113  

9)9/I 	 9/ 	4 

• 1J1J 1j 	JtlJ1ll 6U1 Li11 Ufl11i ) UV4. 

• Observe vital sign, GCS 	pupils It1 I ¶2J. UMM110MI  

CT scan HVIOdAIJ18-47".0140 1A 

• ti'] 	fl1O1f11llJ 24 'IcJ.UiiJIi 1i discharge 

9) 4 	 j 3) 	0 

• 1 	1) hiil 	'ITI] CT scan 1' J1Jfl4. 

I 
vfwJ qi 

• GCS F54fil l3-l41 observe >31J. 

• J3J1n 

4 
• O1LJWJ1fl 

• GCS 

9)! 	 4 	 V VI 	 I 491 	 4 	 01 

5. 

1*9101 I 3/ 	 o o 01 3/Vs 	 44 

nni n 
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IlU3fl1oIoLsUJUanswauooU1alU 

(Clinical Practice Guidelines for Traumatic Brain Injury) 

frJ3Jn1s/rv1
61 

 

V1V1i1 flJfl WVJ fl IJ 

flJL1A11Jfl 
6' 

nuLLwwiwv5a,in,io 
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0 

LLJV11J1 

UflEJJ'1 	LLUflflfl1 flL1J1JflIJ 

YUflflL Jh'1i 	 nn1jvn 

nw nwiwH 	 'Luin 
44 q 

iinw~u Lai 

LMMV40 001 all M5 IUIWtJ 

U11'1flflT 

ISBN 	 978-974-422-703-4 

Th.flI 1 	2556 

Iflfl'1 	: 

0 01 

U11 	L?4 	1fl 

9 	 T 64 upin 14 wnimioivaii LTO'1171011011 nviwi 10310 

IM. 0-2530-4114 (1J) IMM5 0-2108-8950-51 
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A1UdU 

	

fl 	 LJJfl1J'1UJ 

fl 	Lfl 	 flflJ 	fl1 i' 

flJJ 

flflU1flflVfl flAflJN]lillim5IJWRIJ 

Y111 -1 i1JUU 	VtJ 

	

1i 	njv 

niflinnnd' 

Jwh 	Clinical Practice Guideline for Traumatic Brain Injury 	fl''1iY1fl 

T1'W 	 L'tJY1) "11 fl U'1LJ" 	 LL11flJ'L1J 

Vfl 

3Jfl1J 

WL fl1flW1fl)1J1U L fl HL]I1fl' 

c 

JJfl flT11.J 

1. 3 	c'1'i 	°u vi 5 mijiFiu 2555 

15 11nw 2555 	11 	u~ Eju 2555 

2. L 	 nniJ (ii'i) 	UU 11 	JC4'1l 

mlw Iuu1iJ 

3. /unwwi (Q1J'ui) Nuiith 

	

16 - 17 nnpJ 2555 cu 	 11J iYi 11 flLYfl11 

i -uJ 	 fl 	 UQJJ1. 	 flfl'W11 

LWl 

ULLVW1I1'1fl 	 U, 	 1iiit fl WJ1fl1?1 

flIL 	iwun 	 flfl1fl 

Lnicvh 5,j 31 i n 	nirnii n' u nii'd 

nnh 1fl 
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nui j 	(Traumatic Brain Injury, TBI) 	 flflTh1 

	

JJnnj 	fl1 	 (WHO) 	fM 2020 

	

11JJ 3 	flL1J 	 hrnn 	1flTYfl 20-50 

	

1.2 	 ijft 'ii1u 
nn n uw 

unJn 1J 	n fl 	L1Z13J 	 11flJ 

I,k JflTW 	 flfl'11 

	

iLJ1J 	ULWfl1J 

J1U'1 

	

L 111U fi 	tL 	1EY1fYWI fl '1A11Jfl fi 	 LL1Thfl'Th 

fl 	flW1flT 	nfl• 	 iJu 

	

u:nnin LL fl' 	 J1J1J€JcflJ LL 	1VI4N1 

flthnlfl1Ufl'I4flThl4 

E111J 
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a'sLnJ 

(v) 

(Vii) 

1 

	

1. 	 6 

(Clinical Practice Guideline for Traumatic Patients) 

uwunaim 2. LLVWi nnu 	 8 lu 

(Clinical Practice Guideline for Traumatic Brain Injury 

	

3. 	 fl lILlJMUMMI 	 11 

(Clinical Practice Guideline for Mild Traumatic Brain Injury) 

uwunam 4. LL fl W1J 	L'1J Moderate risk 	 13 

(Clinical Practice Guideline for Mild Traumatic Brain Injury -Moderate risk) 

MUTim 5. LI n 	 UUJ1LLJ5J High risk 	 15 

(Clinical Practice Guideline for Mild Traumatic Brain Injury - High risk) 

ii t fl 6. 	nri CT scan fl UL 	 fl 	 17 

(CT Scan Guideline for Mild Traumatic Brain Injury in Pediatric Patients) 

J1WINU'fl 

1. Glasgow Coma Scale score (GCS) 	 2 

2. uwu 	 26 

3. UL LL 	 27 

28 
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uniii 
Uaiuiia:s:ciunoiuuiiso 

(Head Injury) 	 (Traumatic Brain Injury, TBI) 

	

1J 	 nin'n 

9flfl1 	flT1T 20-50 	'nuu 	nwinn11IirnA (Road Traffic 

Injury) 	 1.2 	 1-2 

'iii (Gross National Product, GNP) 

518 

n14ti"u 12 u'(n 	EJZ 70 	nni' j 

	

flJTUil 	YM.2553 nnL 	 tr 	13,766 ii 1JWL1J 825,096 'J 

113,862 ii 	 nrThi 2553 Aui'1nu 268,207 Hnii 

1LJt 2.97% 	N 	 J'LVW1 (Gross domestic product, GDP)2  i1nn1nin'tfln'5 

	

fl LLUJ1 	 n''11J vq.M.2549 - 3jmin v4.91.2551 ni.nu 

29 n 	 1,001 ni 	170 ii L''bqJ iJi 90 	nJ'i 

1J'?J€ "tJ'W1J" 

(Traumatic brain injury)4 	Ji1.I 

flflflfl1'U 

ijj (Definition) 	 inn jii n 	iiJ'j ni'i 

1UUU JU'ifl 

JI1T1fl "iJti' 	(Head injury)" ,ii'u "iij (Traumatic brain injury, TBD" 

innn'i 

Altmaj "uwj" 	 ac 1993 ' i The American Congress of Rehabilitation 

Medicine (ACRM) 	 ,i'u ijmnn The American 

Academy of Neurology M 19976,  The European Federation of Neurological Societies Li] 2002, 

Center for Disease Control and Prevention 	 n'i'1iJ 20038, 	 (WHO) 

'N.I 2004, National Academy of Neuropsychology '1ijJ 200910,  Department of Veterans Affairs 

L 	Lail fl1 '1uti 200911 	'i.i 2010 Menon 	rn 

iccu 

ni 	?tuun1?n1' i, np19n ueu11*Jyo1.ww1u,I 
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íì. n v 	 (AI.teration in brain function) 	 nuin 

dan 1 ia iid' 

1. (Loss of conscious, LOO 

2. nvifliJ 	 Lnd1I,4 (Retrograde amnesia) 

(Post traumatic amnesia, PTA) 

3. I 

	 if 

nm, rrrvi 

Jj1, 	VIJ1.1 

4. Menta state 	 ,'?IlJ 	 Y11 

LWI'lu  

i?J. 	 L1V fl1flV'1 	flfl/1'] 
if 

JflT 	RU1J€N 

ft flU 	UV1 	flfl11JflfYifUfl Li1J 

- 	 nwjnn '  

- 	 wuai (Acceleration/deceteration) 	 nma 

- 
I 	 if 

- 3JLJ1fl'V11J LU 	 Lth.1°U 

Lfl1T1J1tltJ 

11 nLJU 3 	 (Mi(d), tJrnnn 

(Moderate), 	 (Severe) u uj i 70-90 1J'U 

1 
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51112 
fl4I 1 tu 

nJn 

Glasgow Coma Scale Score (GCS) 13-15 9-12 3-8 

1L1JWW : fli 	tJ GCS 	 ILL' 

U1 IOU LW 	ULL CUMVIIJ 	nfl (Strength of recommendation) 

2 

2 	winiu (Strength of recommendation) 

n1L11th (Strength of Recommendation) 

14WJ1J 

++ Lflfl1 UJ'1 

(cost effective) " 	vNIu 	1/iN%'h" (strongly 

recommend) 

+ _ -_ny1' 	nni'.nfl 
"tiivh/rii" (recommend) 

nnn'v'nTh 

iJc9-1 	LL 	Jna14fl 	 51W?J 	U1fflUfl flUlJ 

"si 	iibh'h" (neither recommend nor against) 

- llLL V JtlThfTh'N 	in 	flfl'L3JJ 

iihj u,'bJhwH 	in 	Jiii 	"l,thi'wi" (against) 

- - iiLL2iVi 'U 

Li1J'J "i" (strongly against) 

U1UetUIW1W1.1L1tUI1TfltLf,thU I511iU fli 	U1Ufl1 
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nn (Quality of Evidence: QE)
10 

I -iJ 	ncin 

I-i nuu (systemic review) 	flflflLfl d-1JJ 

(randomized-controlled clinical trials) 

1-2 1JJ 	1J1J 

(a well-designed, randomized-controlled, clinical trial) 

thnvi ii iw 

Il-i uuu 	ni 	n 	 c€di 	(non-randomized, 

controlled, clinical trial) 

11-2 (well-designed, 

non-randomized, controlled clinical trial) vt 

11-3 nnnin, '1r 	(cohort) 	ninn 

LUJfl'Eflfl1 	(case control analytic studies) 	nniJ ' J 

uj-! 	 'Xfl 

11-4 
V ammvinmmmmun 	(multiple time series) 

,,J 	n 	flfl1UflL 	 LL1J1JlflJJ 	J 

'a .i lo 	mi 	nwth ui'a' 
lu 

thn'a III nJ 	'anin 

Ill-i nnnfl (descriptive studies) 

111-2 (fair-designed, controlled clinical trial) 

i'Lnvi IV niciin 

IV-1 iinniiiqj iJnati'ui 	n' 	(consensus) 	in 

vc 

1J 
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1LU1 fl i 	flLh 6 

1. 1) 

2. L 	fl 	fl1J 	 2) 

3. L 	 flW JlU,L (N%A 	3) 

4. (L.jun 	4) 

5. LL 	 LU J' (LLi 	5) 

6. CT scan 	 1n (Nw 	6) 
t1 	 01 	 21 	 a 0 a 	 *1 a 

LJW1J 	1J')tJ 	fl' 	U 	fl'W).flfl 

fl1Li 	 o unni nluoui 
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1 
ILI 

	

/ I 	 13 

(C(inical Practice Guideline for Traumatic Patients) 

Trauma Patients 

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), 

Pelvis (AP) 	
Yes 

Patients 

Secondary Survey 

AMPLE, head to toe evaluation 

No TBI Head Injury 
	

TBI Head Injury 	 TBI Head Injury 

But other organ injuries 
	 and other organ injuries 

I 
Definitive Management 

	
2 

* Adjunct 
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FhosulaIIwul3ui 1 

	

junl,u (trauma patients) in 	nH 	irtm 	lun unn 

nL iLvw 	 LLVv 	flJJ'J1J1J 

(primary survey) 	 fl1flflJE ATLS13  

fl 	1n' 	 ULNJJ (Adjunct) 	JflJflTh lu 

EKG 

- Pulse oximetry 

- Arterial blood gas (ABG) 

- ' 1Ju (urinary/gastric catheter) 

- Ultrasound abdomen (FAST: Focused Assessment with Sonography for Trauma) 

- Diagnostic Peritoneal. Lavage (DPL) 

- X-rays 

Chest 

C-spine (vi'i lateral cross table) 

Pelvis (yh AP) 

Lfl1 flY1fl U 6] 

	

nunn 	 (stable vital signs) 

	

JI,J (secondary survey) 	 nt Jt 	l.LIJ1 	nuin Film 

lu ULfl1LM tfl 11J 

in1 (AMPLE : A = Allergy, M = Medication, P = Past history, L = Last meal, E = Events) 

uni n'nia1J 

LLfl 1fl 	(primary survey) 

L 	 2 

flL l4Jl] 	fl 1LJ 
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lu 
	2 

1t,tr) °il 1i V llJ iJi fi 	flJ 1 vi 

(Clinical Practice Guideline for Traumatic Brain Injury) 

Trauma Patients 

GCS 

GCS 13-15 	 GCS 9-12 	 GCS 3-8 

Mild TB! 	 Moderate TB! 	 Severe TB! 

nrun 

• 02 mask with bag 

• IV fluid 

flnfl 

• Endotracheal intubation 

• IV fluids 

• Hyperventilation if indicated 

• Mannitol / hypertonic saline 

therapy if indicated 

1LNW 	3 flLJfl 

U1LU1Ul1JLL 
	

M70 Refer 

i nin 2 Moderate to Severe TBI 

• 38 
8 

(Clinical Practice Guidelines for Traumatic Brain Injury) 

 

 

 

 

 

 

 

 



Suranaree University of Technology 

I VI DV lID VI 	I II V 101 	Iffi I 
31051001837620 

 

 

 

 

 

 

 

 


