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(Head Injury AND Traumatic Brain)
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Closed Head Injuries

Hyperextension of Head and Neck Hyperflexion of Head and Neck
Sudden backward of siout g Head recods forward and suddenty stops
extreme extension of cervical spine. Once the Ocopntal braen impacts back of skl

shudl has stopped moving, the bran stitkes the
tront of e skull
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: Eyeball
'
Y

; Retina
: ~———— Optic nerve (ll)

Optic chiasma

—— < Optic tract
1
Lateral
geniculate
nucleus of
thalamus
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The branches of the 12 cranial nerves, their functions (motor, sensory, or mixed), and the structures they innervate

Optic nerve (i)
Abducens nerve (V1)
Oculomotor nerve (Iil)
Trochlear nerve (IV)
Olfactory nerve (i)
Al

Vestibulocochiear nerve (VIIICochlear branch
A l

ganglion (1X)

|
Vestibular branch

Inferior ganglion (1X) = :.". 1)

sedute 1B N/ Superior ganglion (X)

© 2011 Pearson Education. Inc.
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(nmwa1n http://www.highlands.edu/academics/divisions/scipe/biology)




Sympathetic division

Action on target organs:

Constricts pupil Dilates pupil
Location of of eye of eye Location of
preganglionic neurons: - preganglionic neurons;
brainstem and sacral Stimulates salivary Inhibits salivary thoracic and lumbar
segments of spinal cord gland secretion - gland secretion segments of spinal cord
Constricts Relaxes bronchi
Neurctransmitier bronchi in lungs COW‘“H in lungs Neurotransmitter
released by L D released by
preganglionic neurons: Slows heart »__/ ( Accelerates heart preganglionic neurons:
acetylcholine r 5 acetylcholine
% Inhibits activity of
Location of Stimulstes actvty _, 1yorac & /‘“""‘" and intostines | cation of
:\w glia dmr::uor:n = intestines > 4 inhibits activity :m“m ‘lhmllca':ﬁou t:.
wlt?;: target organs ;AN */< P target otznnz: others in
Stimulates acti P a chain of lia near
ofpancreas | > ¢ =R Stimulatos glucose  spinal cord
=y =< release from liver;
B inhibits gallbladder
s"m::: 3—i>—' Lumbar == ;
Neurotransmitter gal e i Stimulates Neurotransmitter
nlm::d by | adrenal medulla released b:nk
postganglionic neurons: postgangli neurons:
acetylcholine Promotes emptying norepinephrine
ST E——— Inhibits emptying
ol baidec % of bladder
Promotes erection , ; Sacral ™\ promotes ejaculation and
of genitalia Synapse vaginal contractions
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(AN http://www.online-sciences.com)
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Cerebrum
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(n a1 https://www.studyblue.com/notes/neurologicdisorders)
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e 81g 80 U wndu 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 flat 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

12



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.

13
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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 | 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

14
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Tertiary Trauma Survey (TTS)

*** Perform TTS < 24 hours for Trauma Admissions to ICU &

Reeeat ‘or Eerform for Ward Admissions! Erior o discharge****

Date of TTS: Time:

Admission Date: Trauma Activation Type:
Admission GCS: E: Admit Injury Severity Score (ISS):
HPI:

V. M

PMHx
PSHx:
Social Hx:

| Patient Name:
DOB:
MR#:

Patient Location:
Addressograph

PHYSICAL ASSESSMENT:
General:
VS:BP:__ |
GCS:E: V: M
HEENT:

NECK:

Heart:
Chest/Lungs:
Abdomen:

Back:

Rectal:
Extremities:

Hgt: Wgt:

PR:__,RR:___ Temp:___

Neurologic:

*** Only Document New/Confirm Findings on Physical Assessment**

Consults (Date):
Neurosurgery
Orthopedics
Plastics
Urol

List Injuries Identified to Date:

LIST OPERATIVE & Interventional RADIOLOGICAL Procedures:

(over)

Evaluating Provider MD/NP:

18

Date Completed:




Tertiary Trauma Survey (TTS)

RADIOLOGICAL FINDINGS REVIEW:

CXR:

Pelvis:

C-Spine:

TIL/S Spine:

Extremity:

HEAD CT:

NECKCT:

CHEST CT:

ABD/PELVIS CT:

OTHER:

Lab Trends:

Interpretation of Findings:

Evaluating Provider MD/NP:

19

Date Completed:




Does the patient have an infection or suspicion of infection? Yes No

Mode of Arrival Wedic Unit Pain Scale: [ﬁ: lmmecuecoml
Cwak COwie [0 Gumey [ Caried ODPolice (012345678910 I 0mow v
RAPID ASSESSMENT

Is patient on antibiotics (not prophylaxis?) Yes No

CHIEF COMPLAINT:

CIRCULATION
0O Faipable pulse

0 swong O Weak O Heguiar [ imegutar | O Unresponsive

nt: =

it TIME 'meomﬂmav
STATED
Lt ACTUAL
ALLERGIES: (Drug / Reaction) ] NKDA
PAIN SCALE: O See Medication Reconcillation Form
0123456782810 HISTORY
ldinl A T On Atrival O None DO Substance Atuse O Sz
 Sponistaniss * 10 pan PAIN: Onsat - OcvA  DETOH D Psych
Opening._| 3 o voico TEe Location ___|ocasac O coPp O Dialysis
Best Verbal | 5 . Criented (Coos, babbles) 2 - Incomp. sounds | INTERVENTION O Daabetes O Asthma Last Tx
4 - Conlused (cries) 1 - None Owke O Eevate 0O Sonspnt O HIN aaG C uUnknown

3 - Inappr words (screamsigrunis)

0 Dessingappied O Blaeding controbied | O

Stmoker 0O GU O Migramnes

[ #am Comar praced 0 Acstaminophen | 0 Elevates Gholesterol O Breast Feeaing
Best Motor | 6 - Obeys commands (Spent.) s-tlnton 0 NPO instruction gven 0 tbuproten oca O Thyrold
5 « Localizes pain 2. o v Initiatod 0 other A
4 - Withdrawa! 1 - None S . -
T 5O o] ————————————————————
GCS Total: 0O ves
o N
PRE HOSPITAL CARE VS: P A [ SPO2 02 Lmin | SKIN SIGNS GAIT: O Swaty D WiCnitchesCane
Cardiac Rfythm _ . Cepnoprecautions O Yes O No | O Normat, Warm , Dry O inwC [0 NotObserved 0O
Respiralory Assist Cvos CINe ETT Oves DONo GCPR O ves [INo|UCyanolic O Clammy |RMEMOPANP:
A 0O Pale O Diap! Time of S,
W DOYes ONo g:““"""" g’c‘:; Comprohensive Triage/ Assossment RN Signature
Gawge Site N ' B st
 e—— R = e ey e
NEURO EXTAEMITY C.S.M, O NA T A | RESPIRATORY 0 A
O ALERT O RESTLESS | CAPILLARY REFILL PULSES O SYMVETRICAL 0 ASYMMETRICAL
D ORIENTED D COMBATIVE ": :: Rl“‘g - |DSTRONG O WD - wﬁmm:o«s LG scuuuns -
0 COOPERATIVE [ GRYING ;eusn on o ~ | OREGULAR O PEDAL EDEMA |\ apngen O CLEAR a
O CLEAR O swenep | 2°0SAT! — O IHAEGULAR O SHALLOW O wHEEZES O
O UNCONSCIOUS [0 GARBLED |y am  1ieg | PEDIATRICS 0 DEEP O RALES a
O SEE NEURO FLOW BHEET . ) - - - 1 RETRACTION 0 RHONCHI O
MOVEMENT ¢ STRENGTH CAPILLARY REFILL e . £ CIMIEHED O
:':’:  — 3' :':: ———— | FONTANEL _ & O ACGESSORY MUSCLE USE
DPUMES A Wb O e #OF WET DIAPERS ___ x24 | ABSENT a
e - u s T m 01 PAINFUL O GOUGH
- Tt wgmg poparen B ook TEARS - 0 ABSENT SPUTUM COLOR
—y Rt u_ it - oguiat | - intet MUCOUS MEMBRANES 1 MECHANICAL/SUPPORTED
Gl/GU 0 NA SCREENING TOOL
ASDONEN INCONTRSNCE NON-CONTRIBUTORY REFERRAL
[J UNREMARKABLE  [1 BOWEL nadThon 5 =
B ani S et TION e O
O Fiim () CATHETER PRESENT DOMESTIC VICLENCE -
£ DISTENDED GENITALS PSYCHOSOCIAL ..................0 ..a
O TENDER O DISGHARGE: COLOR SKIN INTEGRITY oo O
O NONTENDER o EDUCATION .. .0 o
g ;‘;‘:;‘é’; o &i"":‘fo COMMUNICATION BARRIER O
MAXi PAD/__ HA
— — PRET
O AGID MINPAD! _ HR m:sn ne‘r;n_ R o
) REBOUND ___TAMPON/__ HF INTERVENTION
[ NAUSEA OootHER
O VOMITING x__ Gravida _____ Para_ [0 sepsis/Aspiration screen completed
DDARRHEAX _ TAB __ SAB__
BOWEL SOUNDS EDC _____ FHT Patent kentificaton
O PRESENT O Dysuria
O ABSENT 0 Hematuna
0 HYPOACTIVE
O HYPERACTIVE LAST BM B
ASSESSMENT RN SIGNATURE

[0 Assessment completed by RME MD/PA/NP Time:

09880 (W21T8)
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GCS<9 GCS 9-12 GCS 13-15
Severe HI Moderate Hl Mild HI

AM13 19 1 Moderate to Severe HI

A

91379 2 Mild HI
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musit 1 Moderate to Severe Head injury

1 9
fouasdIndIsRoITaaeae liil

1) Endotracheal intubation

7
J019%
Gcslls
Tuur Ty ezudaazdea refer 1na

= o 1] =y a
tilymimaaunisle iy 81U U severe

magxillofacial injury

2) Hyperventilation

.
°
&
3) Medication
1) Mannitol
®
®

Tusei 1418 1d ET tube 2319 Oxygen supplement A

Y dy

VBLNY

i sign of transtentorial herniation ‘1A11A unilateral dilated

fixed pupil, abnormal respiration, decerebrated or

decorticated posture

Progressive deterioration

NANAE Prophylaxis hyperventilation 15U GCS<9 Y)151¢

v

T uiludea 1850 nyperventilation 81 luifideria¥dredu
° 9/ .. . s

tW512981 191 brain ischemia 910 vasoconstriction

9
Keep PaCO2 30-35 mmHg (rate U551184 16-20 AFY)

3
49119%: 19u1ABINY hyperventilation

YU
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2) Aantiepileptic drug

3) Antibiotics

0.25-1 g/ke drio in 15 min U ¥1in 50 kg 92 1% 20%
mannitol Y5118 100-250 ml
msiz e il ludihedi

Hypovolemia

Renal failure

fories

GCS<10

Depressed skull fracture

Intracranial hemorrhage (51 CT)

Penetrating head injury

Seizure

YUY

Phenytoin: Loading dose:1umﬂq,i 750 mg, Tuifin 20
mg/kg Werl NSS IV drip 111530791 50 mg/min

Taon211/1u closed head injury hisuiludealidaudeeil

fracture base of skull enduiiupausaduasa ey

9
o193 14

4) Tetanus toxoid: 1@ indication

5) Steroid (%Y dexamethasone: 111N 1414 head injury

4) eswagnaliiinledsanzvesihe mguafinesassia

e da v o e b=) eiy LY
5) Tﬂiﬂ?ﬁlﬂﬂﬂﬁﬂﬂﬂﬂ call center (122/11 50 TN.NABINITAIAD

k4 E: v
VOYaANABING
Mechanism of injury

d' a = L%
3383!3@1%10@1?19}%“04;]%?1]14
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®  GCS, pupils, other neurosign
®  Associated injury

" gissaunld

mnsit 2 Mild Head injury (GCS 13-15)

1. Athanelathedesivligualulsawenua
® GCS 13-14
o flsziaday
® sungmseilai'ld
® g3
® pIAY
o 1laftsue
® i coagulopathy
o luiiaugua
2. fthanaladesds skull film
® 308 maxillofacial injury
® gadfe skull fracture (11U option 018 liduudesd -
11184910N1591AB Y clinical 11ANT)
.. fthenelathafinasdsialy CT scan niedaialsm.qud
® 1lafsuzIN
® 91RBUNIN
® in

® i focal neurodeficit
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il sign Y94 skull base fracture 1ALA CSF/bloody

rhinorrhea/otorrhea, raccoon eye, Batter’s sign

« Tumsfudiheligualusn.desiedalsing

s. Jihanaduiiasys

Yos v
21713 AT 1A LUHY

afmeldgihouazanaidh ledunawalumssu 13 luam.
Observe vital sign, GCS 1182 pupils §n 1 3. wazwiewil
wasdfilelivi CT scan iodundasn.guild
aaoALIA

frdunne1nsnsy 24 ¥u.ud1lnd 19 discharge 1A
Siinneaeno i IWdam CT scan niodadamdasm.

¢
Hy

e

GCS #4904 13-14 1189 observe > 3 ¥u.
1afisyzuIn
=4
2198UNIN
GCS aaadnINAY

o Y Ve o VA a A )
ﬂﬂ1ﬁu1ﬂ1"']‘m3ﬁ1““]ﬂﬂﬂ8~‘lqﬂlﬂuﬂ58ﬂ1ﬂ“ﬂﬁﬂlﬂﬂ

9/ °

o s e VY ] d'ﬂ
'uagaﬂ1nmzuwmﬁmjﬂwmﬂmunﬂwz
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(Clinical Practice Guidelines for Traumatic Brain Injury)
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A
umi
wwugliil 1. wwamaneUjoRnsaftaeldsuundy
(Clinical Practice Guideline for Traumatic Patients)
wiugliit 2. WU tAnsdaussuindu
(Clinical Practice Guideline for Traumatic Brain Injury )
wnugliil 3. wuvnaeUoRnsdauesuiniu lsizuuse
(Clinical Practice Guideline for Mi\ﬁraumatic Brain Injury )
uwugdiil 4. wmanrUfiAnsdaussuinidu @l’juuﬂszﬁ’u Moderate risk
(Clinical Practice Guideline for !\ﬂﬂ"—’iﬁ_aumatic Brain Injury -Moderate risk)
uwugliil 5. uwvnaneUftRnsdauesuaduitliyuuseszduszsy High risk
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dlolasuuiaduiidsws (Head Injury) 8199zfinaussuiaiiu (Traumatic Brain Injury, TBI)
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Waun' fuszansam 20-50 duauilanldfuuimdunieiinisainnisanasuuvissnuy (Road Traffic
Injury) wazide®in 1.2 dweused neluiinaudsmeniiassgialiyadifeiosas 1-2 vewuanins
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518 Wuduneaasansgriel’

Ussalneifidedinangifmgenasdududu 12 veslan Tasfesar 70 1Anainn1sdud
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wazdesupulsineIunadiuiy 113,862 518 yamaudemalul 2553 Wudnau 268,207 duum
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Arflgnn (Definition) Aalauiinawdifydenisfnwidiuszuiningr msquaging asadn
wumeMsinwuarnsite telidenndatiugaiunisquainuriiidentsuiniduvesauss iy
o¥uwiiddgunnihmauiaduiimisdsvsuasnsnandswy fafuuummensufiRatuiidsvasue
Bonain “unduiidsee (Head injury)” 1By “aussutaidu (Traumatic brain injury, TBI)” tnaziiaanu
WangaNNINNI

Fflenn “ausaunaiu” Guwaunndausd 1993° Tag The American Congress of Rehabilitation
Medicine (ACRM) wariivarsesdnsitlvinanuddgsiardinaanuil Wy s1891u91n The American
Academy of Neurology Tutl 1997°, The European Federation of Neurological Societies 1ud 20027,
Center for Disease Control and Prevention waaaws"gam‘%m'[uﬂ 20032, @snn1saundelan (WHO)
Tul 2004°, National Academy of Neuropsychology Tutl 2009™, Department of Veterans Affairs
uwisanigewint Tud 2009" saavilul 2010 Menon wazamy’ TnsnisatiuayuaInualsesing
Tuanswenandng Telideagusieumesauasunaidu duandlidreiu Fansedunasmnzsonisand
wazth Ul Tnefidesunedisdudsil
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n. NsAsuLYaINTISYINIuYesauad (Alteration in brain function) fasliasAusenaunienaiin
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1.
2.

gaudeninuidnsay vieamidnsianas (Loss of conscious, LOC)
Fuvansalliile Feeradumanisalieuiinme (Retrograde amnesia) iandainmeg
(Post traumatic amnesia, PTA)
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FEAUANTULSBIANBIUIARY asadaudslasendu 3 sz Ao luguuse (Mild), Yrunans
(Moderate), uazjuusq (Severe) lagnugthefiaussuiaiurializuusaiuiosas 70-90 vaagae
vnduiiauesiun' Tnsfieazdeaveanisutsaususssiawandussd 1
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(Clinical Practice Guidelines for Traumatic Brain Injury)
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Taiguuss Urunans JUUTS
Glasgow Coma Scale Score (GCS) 13-15 9-12 3-8
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AN 2 sTAUATLURNBIANAIWYBMEaNg U (Strength of recommendation)

UvtnAuuzidn (Strength of Recommendation)

umtinAuwuzin AMUNUNY
++ auulavesiuuzidiiieglusgiugs mszanasmsdananiivssloviedned
safUisuazrAuan (cost effective) “arsvinduadnede/dasvin” (strongly
recommend)
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Usgleysingheuazenaqueiluameding “dwiv/asin” (recommend)
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duq “@19vim3alaivir” (neither recommend nor against)

- auiiulavesAuuziiushegluszdutiunans ieswnunsnisaenarilid
Uselomregihouazhifuar mnliddndu “livnvin” (against)

= a ruiulavasiuugtihavihegluseauas IWNIIZUINTNITAINGIBIRAN INwVIBne
WiAedunsesiadUas “liaasia” (strongly against)
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(Clinical Practice Guidelines for Traumatic Brain Injury)




ANmVaNg1Y (Quality of Evidence: QE)

Usziam | vanefia ndngildann

-1 NINUMILLULTSEUU (systemic review) 3mMsANWILUUNGNENABE13-AIUAN
(randomized-controlled clinical trials) #3®

-2 nsAnwkUNguduFIag-muRuTiaunmAben etinies o altiu

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

Uszuam | waneis nénguildann

II-1 nsnunukuuilszuuresn1sAnwaruauualilagusiedis (non-randomized,
controlled, clinical trial) 3@

II-2 msfnwmuauuiliduiiedieiifipun i (well-designed,
non-randomized, controlled clinical trial) 730

-3 WANFIUIINTIBAIUNISANBIALLAUAARINMALUNINE (cohort) n3BA1SANY
Answimuaunsdifounds (case control analytic studies) All#Fun1sEBNUUYISY
\Huaded Fanananiurienguideninnimiluie/ngy vie

Il-4 wdngIuvInwynIaIynsy (multiple time series) dinielifiinasnisaniiuns
vie wingwildanmsidensnatdnguuuuduvienaasuuulifinnsmuny el
naUszindtesrlenivemeannisufiRuiasnisiieudonn 1wy wavesnisi
rumiilddunililusm ne. eeco awlisunsineglundngruyssiamil

Usziam Il e nénguildann
-1 ASANWINS SN (descriptive studies) W3
- v . 4 v & 5
-2 miﬁﬂ‘mmUﬁnwﬁﬂmmwwah (fair-designed, controlled clinical trial)
Usziam IV winefis vdngudilsain
v o ) v
IV-1 BNUTBIRMIENTINNIEEEYY Usznaufiuaitaniiuwes (consensus) UBIAME
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(Clinical Practice Guidelines for Traumatic Brain Injury)
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(Clinical Practice Guideline for Traumatic Patients)

Adjunct* : Primary Survey b—
EKG / Pulse Initial Assessment & Resuscitation

No
Patients
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TBl Head Injury
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/1 Vo) & = o | Vo aa
@,meﬂiummﬁu (trauma patients) NnTdlagnitddlsmeiuia MslATuNATIAiitean
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fugniduniefugUivg vaalsanguiaudasume Welwnsuszfiutudu wazlinnstiemdegniau
(primary survey) AMULUINNNITINYI1VBY ATLS"
delvmsvrdasnwaniduuds andulididunssnaifiedofindy (Adjunct) Fuogiudnanm
vesanuiazannzveiiousiazsy wu
- EKG
- Pulse oximetry
- Arterial blood gas (ABG)
- Tldawaau (urinary/gastric catheter)
- Ultrasound abdomen (FAST : Focused Assessment with Sonography for Trauma)
- Diagnostic Peritoneal Lavage (DPL)
- X-rays
Chest
C-spine (W1 lateral cross table)
Pelvis (¥i1 AP)
uaz‘lﬁmﬁﬁmé’a%’nmmuwamimnﬁu°]
w¥ndtheiunannizaneudadin uazdidyaadnai (stable vital signs) Tiasaausudiu
ftaswiaiiu (secondary survey) sausifiswzasawiuasdnUseiaiudy WWua UssiRnisuien g1l
Fuussmuey YseTRnisdutisds Fnanfulsuasasiganeisnafinmeg wansaifiindy
(uedsls (AMPLE : A = Allergy, M = Medication, P = Past history, L = Last meal, E = Events)
vavusiiszdglunsitedouasnusunisinudely
Srdeyarauind linilinduluusadutusu wazlvinsiiewmdagnidu (primary survey) Snady
dlevsudiuniiiiaecuds Saduifasfiasesnaduethador UG TRmuusugii 2
Erifthefinsuaduretetisdudug wiehutuausuindu Wiinwuwdgdememua
fttuaumas
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(Clinical Pmﬂ'len Gukhlhu for Traumatic Brain Injury)
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(Clinical Practice Guideline for Traumatic Brain Injury)
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- @ Endotracheal intubation
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