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Traumatic brain injury
Cerebral vascular Disease
Increase intracranial pressure
Tumor

C-spine, T-L spine injury & e

Spine cord injury
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Precentral gyrus Central sulcus Postcentral gyrus

Limbic lobe

Parietal lobe

Frontal lobe

Corpus callosum

Parieto-occipital sulcus

Thalamus Occipital lobe
Pineal gland
Hypothalamus Corpora quadrigemina

Optic chiasm

Fourth ventricle

Cerebellum

Temporal lobe

Mamillary body
Medulla oblongata




Caopyrght © Tre klolinsw-Hill Corparias. G, Pemsson requ md for reproducton o daplag

Fornix

Cingulate
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Orbitofrontal
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nuclei
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Septal area
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Anterior
Pituitary gland — - communicating

Anterior cerebral

Internal - Cerebral
carotid (cut) Posterior arterial
communicating circle
Middle

Posterior cerebral

Superior cerebellar

Pontine

Anterior inferior cerebellar

Posterior inferior cerebellar

Anterior spinal
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(Traumatic brain injury)

MAJOR CAUSES OF
TRAUMATIC BRAIN INJURIES*

ATHRNAS N9 AENLLIAINTTYIN9
UBIANDY V3D WUHNEBFNIN WA
snnangidisydnaule Taafamng
FINLTINTLREN

ASSAULT

STRUCK BY OBJECTS ancL. sports)
MOTOR VEHICLE ACCIDENTS
OTHER

FALLS
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AIAITN TBI

~T15 U AU AINTITNINIRYBI TN BT NG
BINTTWEA (signs) BENY IABsingnTiamasie (1

FOYRYANNIRNAT 9198 TLAUAINNIANAIRARITINTLYELIRINHY
FEYLRYAIINNTIIVINA YNNBU (Retrograde amnesia) NTBVIAS

. . a w
(Post-traumatic amnesia, PTA) tnan19uIaLaL
= a a
HAMMHNAUNAN NI UUUTEa ™

N9 AL R[92D9 mental state 8 LIRTVILAAN
NUEW, 9NEONTA uAAaED a1 N,
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NTILAAAITHLNE AT VLN AN U LR NN

Tre9199m999NU [HaNNNNTHBTIN (3899982 89N15UIALEUAIINNITATA
TINTY YVUSHIFA WID N1TRTITEIN)
INNITATIINNNFTZUUYUSEEM (CT scan #38 MRI) #58 910N19
999179 HasFiT%nT5 (biomarker) L3

3. FIVRIINUWTINTEUBN UTTnaunls -

rawzgnnszunnlaadnglae
ANBILHANITARDN ML ULLSILAZ IR DY

ANTUIALTLLLL penetrating H1RIuUandaandin (U luloanss
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Traumatic Brain Injury: Axonal and Shear Injury
(A) Rear Impact- Coup Action Contrecoup Action

Impact from behind causes Brain bounces off front
brain to accelerate forward of skull and collides with
and collide with skull back of skull causing
causing brain injury even more brain injury

Enlarged View of Brain Matter ' Axonal Shear Injury
Normal Section Shearing Force Normal _ ¢~ Injured . ¢« Axon
" : Axon }_d Axon ./, ;é Death
A A / . D a% (
Gray —| |SRSIeEeRiagi s S ¢ Cell A ¥ n Axon G A ;
matter L_ Pﬂz‘ (6)¢ 0 o e 7 .. body H o] twisted ( ! Bralnl
MR : : s and torn cell dies
_=— Shearing .
force Axon j Tomioics Broken
I‘ causes Myelin — # axon
White — axon sheath A\ A\
matter Il damage ““C e Torn /f§ £
| A away gyt o
| . /j"\ from P .S »
— s synapses [ g
‘ © 2015 BioMed lllustrations LLC™
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(direct injury)
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(indirect injury)
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(primary head injury) (secondary head injury)

WINFTEY (scalp) U3 (contusion) 988N (abrasion) &nw1m (laceration)

Aslvanfsus (skull)
2 oy b, a Ao v =
- a‘:f%@ﬂumns’mu_luuuq (//near skull fracture) ﬂq‘iLLWﬂ%HWHVI’]TﬁW@@@L@@@

1998 aATATIHaENBIFININRNYIALTIA epidural hematoma , acute subdural

hematoma LAY brain contusion

2 a . an o/
-~ ::fmvnumns'muswmgfm (basilar skull fracture) 814190 IHIRNYT
1 = %/ a o/ S o =
LRSATINTTLANAN LW B LUETIARNT UiL’JﬂA‘Vi@G‘lﬂ (Battle ’ s si ﬂﬁ‘lﬂﬂﬂ"ﬂl’]ﬂ
= o/ % p= %/ = A o A
Lﬂﬂﬂﬂﬂﬂ‘lﬂﬂ%m’l‘lﬂ N%W%ﬁ@L@@ﬂT‘lﬁ@‘W’N@%ﬂ (rhin eq) LLNS/%?@W’N?J‘IQ

(otorrhea) RAvsivUZItsaUILNRDRIARALrGCcCooN * S eyes )
9
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3. Cerebral concusstion A N5AaNaIFIUNTS

UIAEULRT § Unevineaf(Udang (Wanas

(primary head injury) WRYULLAIINEI 8NN

v v 1

4. \Waguaszn (brain contusion) Hiunzfifidenunsnagszninsadanos i
dl =\ . [P} = Aﬂl -2 = o U A\
Eaie (subpial space) lne{Hfns8inanmaatiaausaussfuaziieyinHiRq 2
ANDIHN FAAN

& @ 4 1 . . o
5. NMSUIALAUNI 2B HaFNBIRINE21T (diffused white matter injury)
o o Y ® A 1 o v Aa o/ 44‘ v o/
AnfnfudiasuaduRsyzagnegness ininaaafviudinFsuwsenss

=N & 3 v N o
LLARYTUALNIIVINEBNYN (bilateral decerebration)
daf a . . = e | o/
6. LHAadgNaIRNYIa (brain Iacerat|on) ZENN AN NYTAUBILHDANNBDNTINAU

AN9RNAIABILE RIS ANBALAZLE BN
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Emissary vein Arachnoid granulations

Superior sagittal sinus Bone of

calvaria

Dura mater:
Periosteal layer
Meningeal layer

S

Vessels in
subarachnoid
space

Cerebral falx R
s TR ety T '
.,; 4t ‘ﬁ\/zﬁ.rachnoid
/ . § ﬂ‘@ﬂ'{h‘.*il i
Subarachnoid % Pia mater
~%

?%?;;’d — N Arachnoid villi
Bioni » drains CSF
Venous sinus into venous

sinuses




« Shearing
* Twishing

s Conlusian
« Swelling
* Blood clofs




Intracranial hematoma E{) cerebral edema E> IICP :> brain
displacement

ventricular

epidural hematoma : y
Vasogenic edema * AsHdaULADA

ral hematom . ‘ st
subdural hematoma *  Cytotoxic edema fluid pressure saR ity

- Ol > 15 mmHg AN =
— Subacute ° PTULAY

— chornic ATHANNTE T3
Subarachnoid quyﬂimr]

LINN T

hemorrhage aculty of nursing BURIRAM RAJABHAT UNIVERSITY



Intracranial hemw

Epidural Contusion

0 GQJ Y |
pidural hematoma WA UADAN Sub

arachnoid - Subdural

FINARINATHADADDNTINNRDALADA (NS
LASURZNABALABAAT middle meningeal
WRBALABAAT superior sagittal sinus LA
diploic

@ Y = ~
Subdural hematoma tHLRNBULADAT]
FINAININNNTNNIADADBNTINAADA
4o . L i eu
LABAAN cortical A bridging TG}LE@@’?’I
Subarachnoid hemorrhage Xniagz3n

\
a = a a 1
LA NIBENEIAITHNTITIBE NS



Types of brain hemorrhage

Skull .
Dura mater Flamaten
Arachnoid mater Brain tissue
Epidural Subdural
Hematoma Hematoma
Subarachnoid [ ' Intracerebral
Hemorrhage | : Hemorrhage




ol=) ral edema

a & A A 2 g o
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Vasogenic edema tina1nNN19HNISNIaIANSIITNHNAIRINUNR2 D

blood brain barrier yinlfuwazlsfin Sadinginsinssendvaad
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In cytotoxic edema: a

influx of fluid inside In vasogenic edema:

the brain cells influx of fluid into
the interstitial space

i

Ecamalous
LI

Edematous
Capiiary
encoiahal opl

- ! Edematous asirocyla

-
m—— il




Normal capillary Vasogenic edema Cytotoxic edema

Edematous
neuron

Escape of plasma filtrate
into the intercelluar space

Tight junction

0" 0.0

.. 'i'.‘.i o%.. .o.
et e L @ fa0"
[ ] ..

Swollen
endothelial
cell

Astrocytic
feet

Edematous

astrocyte




surrounding region e surrounding
of hypodensity from e N region of
va;:n:rgenir: edema N\ hypodensity

arker gray)
d from
AsS00enic

panetal lesion y

lesion
enhances
with IV
contrast

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



saﬂzTW@ﬂﬁswzga

ased intracranial pressure : IICP

1 | & 1
NANBINITIIUNRINNNITHANNIBIZDITNARN
1 =\ a/ =
sEndnetERIRsLazAHARANY [Nz InanAsus
o poNAuNNlaNFTEY (ICP) ~ 0-15 mm.Hg
o/ =S QI ‘d? o Y A o/ I C‘glj
o anuanliunzInanAsuziiEnazyinAifindunesalie
AHBN (brain injury) (>20 mm.Hg) :
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(78%)

__..--I.;' TR
. F —f 'F.L' L
a7 CSF
; -4 .-"_‘-- |'!F|
! "‘| ] W (Corebrospinal fuid]
e o y '?’-' - o
FE al . T F =1 Bl
: 1l | |
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INCREASED INTRACRANIAL PRESSURE

e Changes in LOC e Headache

® Fyves
. F’.apilledema

» Fupillary Changes
* Impaired Eye Movement

e Seizures
® Impaired Sensory
& Motor Function

TIIT I Ll s

e Changes in Vital Signs:
* Cushing's Triad:
1 Systolic B/F
o] FPulse

® Fosturing
* Decerebrate
* Decorticate

Flaccid * Altered Resp Fattern
e Decreased e Vomiting
Motor Function
* Change in Motor Ability " Changes Ig Speech

* Fosturing
© Infants: °Bulging Fontanels
°Cranial Suture Separation
o T Head Circumference
a8 ©2007 Nursing Education Consultants, Inc. °High FPitched Cry
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srnsnlsuanaans lunz Inansus 5
fall 1Ha991NN19 R e AanvEe RN
(space occupying lesion) FHNANUINLRE

anusnnig ulwasns Inaniiisa vin T
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central tentorial herniation 5@ axial brain stem
ARARNNIAATINAUNTTLARD WY DINND
temporal lobe BINWNATUNAY HNTTANTIVDY

subfalcine

(cingulate) QY Snlszamanesgin 3 inlidennsmisnnan
i}* ! . . o 4
AW NRFB corticospinal tracts W]Tmmu"mm@ﬁm

i

central

(tentorial) .
__\( \ entoria }

A transcalvarial

(external)

1159 ( decerebrate rigidity )

T

| |

uncal | uncal tentorial herniation Vlﬁfmmuﬂﬂmﬂﬂ

“(transtentorial

mmfﬂmumww a1n19ngIanu gL
AN RNAIRARS SN PP NS B LU
. Liﬁ@ﬂmﬂ%ﬂ rrUa UVt

—

\ [‘ U‘jLQm%@ﬂTmﬂ"’T‘Viﬂﬂ ( foramen magnum ) Faflumnanueaslodu

|

Bl 59 Dusneiflusanaenndamlawne Sun e bildsuniaudla
spinldanasinsBens [fiflsume BungnnanAaunIuastomeean

v

71 ( tonsillar herniation ) Yinl#nadauNsaaIinnsrgnniele
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MNSWLNTEAUATNULINEINTITUIALET U ATz T uaIY
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PR AHATATYAENI9SNEINITNEINTallsARzInTTLszIAN
ANTHFWLINIBINITU AT U AT YA FaginfausTeazuan naud
szfinazunandanainnisuiaidy Wefiez fnnssnunuszes
o % |
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A15USsZLHKD SNI9szUUUSsEHIN

(neurological signs)

f8:1% Glasgow Coma Scale #tsznaufias

® Eye opening (E) USsiEUNISRNAT WNBASLAUAIINSRNG
® Verbal response (V) N1SABLANBNFBRIIMULNAVTDIURILTE
®  Motor response (M) N15ABLANBIABFIEILLLNITARD M7
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Eye opening (E4)

Verbal response (V5)

motor response (M6)

Spontaneous (ANATLAN)
To speech (ANALIRIYNLELN)

. =l % v &
To pain (NNWqLQNqQﬂﬂ’izﬂHTWL@U)
No response ([{@um")
Oriented (‘Wumﬂﬂﬁ)

o/

Confused (WANUAN)
Inappropriate words (Wﬂﬂvfﬁl,l,m'éﬁ% A lHwNNzaN)
Incomprehensible sound (wﬂmfﬁl,wffai nnwn)
No response (Taiwuﬂ)

Obey (N19VEUATNATH)

Localized pain (NMsgnfiannilauinaiiaulfgnaias)

Withdraw (Fnuaua1iianusiamdigy)

. . @ =
Decortication (N9 LUNUBDILULLNTILYWNIE ATLIALIHE)
Decerebration (MM3AAUARBILULLAHNEIE19 8 2Bigmins)
No response (Tﬁiﬁm‘mﬂ‘imum?ﬂj)




B. Abnormal flexion (decorticate rigidity)




mgahum USLLHRANIAUD
@ugmumﬂsz‘wu LL@]\‘ITWQ’IEI

Funsanas (Wany Tfindage R = react to light normal

N
- fuffensiauasaned iufindage S = sluggish
HfufAsesauasais 1Tufindiatie F= Fixed
filg

o/ = o/

Wneaee C = close

Pupil Gauge (mm) e ==
3 4

5 6 7 8 9
. .000000
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349T2H 27 (motor power) H 6 5EAL

grade 0-5
Grade 0 #1198 HNEN15ARDU BT
Grade 1 Muneda nszAniialé
Grade 2 w198 280 (Fmnuuasy
Grade 3 N9 YnuaUFIwLsI NI
< v Y & Y}
Grade 4 x99 gnuaRELSs (FLanTiasy

Grade 5 NHIYTY N1AILNH
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AT5ULUISE AL ﬂ’J’IN?%LLi\‘iTﬂﬁ?‘% GCS

Sy 3
food A
| o oo | &
| P
| - 4] |
s ey S
L ¢ I--.'. L
23 & -
P o
T e
b A B

15 = Awake

13-14 = Lethargy Mild HI = 13-15
12 = Stupor Moderate HI = 9-12
8-10 = Permanent vegetative state Severe Hi < 8 (COMA)
3-6 = coma
AADEIY —

1Y

Arlaamnadagu [H3uaiRmg MC W MC Aebznazunniii aau HERMAT usn5y

A ! = = TP 1@ o a A v
Uspfiunudn Benlanen sadesasannsnlidudinednuasemiifonsssu
o Y © v v o & Y
yinlgy frasseillFsuunniuReuzadula
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o/ =

AFEaRUNG (Alert)  Stemum

a)®
2

NWASL5BY (Drowsiness)
ANUAYM (Confusion)
HHN (Stupor)

Do B o= S e

N9RNAFR (Semicoma)
WUANA (Coma)

a

fR5uuAns lHamsanauauefagnisya (s Hn1spsedilas

L2 |

A5 EUNnnaeiailenaasTilay vae Hiasundi rapezius L¢n
P

= 2 a =~ v @ a : Y
1399 WEe [EHandnEena ME US04 Manubfum a895tlog

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



o/ — %4 A = 43/ -4 o/
¢ Funan19dnen G N1T0aNeT uazenfetunniinFudaman
fndn dnaglwszAuEnnnn (Stupor)
Y o a2 = o/ Y A 1 = o/ ] o/
o FSuuAnismnnsnanansuan Fiiasedaiien Snagd s szau
FUAIVNAFF (Semicoma)
o fSuuAnsldantsaneuauesing dnaglusziurnaa® (Coma)

©

-
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Prognosis

hAT3aNA1 GCS < 5 8M31918 60-80%
o/ o/ 1
*  AIYNIN FRIINNUFI NANTTINE (WA
*  AINTITUEPNIANNTRENBIRAUNF 123 Fixed dilate pupil, decerebrate
NANTT5NEN (A
Vv A (-5 o/ 1
® (T scan WUAMMYENBILAN, ABUAEA NaN195n=18IN [HA
o anwsulunzlnanfauy SegeninansInnaBoNaEu
*  yiugnaan wudn Apolipoprotien Allele E4 finanns $nundi(«f o
e a9Afili CSF Lactate, pyruvate, LDH, SGOT, CPK, Myeli e protien gy
NANTT5NEN (KA

an | Y o o
= PINTIVIINANUN Lﬂ%@]’)‘lﬂ@ﬂhﬂ’ﬁ‘lfﬂ%”l
DCUVW Df ﬂLH‘Siﬂg BURIRAM RAJABHAT UNIVERSITY




Traumatic Patients
~/

uwkasUfisinssidan Gsuaiitiue

(Clinical Practice Guidelines for Traumatic Patients)

Initial assessment and management

(Primary survey, Adjunct to primary survey, Secondary survey)

U

v

No TBI

But other organ injuries

TBI and other organ injuries

U

Definitive management

/

oculty of nursing BUF. .

U

TBI

Other organ injuries TBI /ly

WU U UR
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NFUUIALTUTIAND



. 1 { A % (4
Primary survey lkaaniinaqdiasiuanasuiaasuaaslssnay (Ufiae

A : Airway maintenance with restriction of cervical spine motion A35UaN113 C-
spine Tmginnstal semirigid collar Fausidutuitasanasunmiuiiasanilonad
nIenNENAaLIALEU (Fg

B : Breathing and ventilation & adequate ventilation w@ (HA35%17 hyperventilation
C : Circulation with hemorrhagic control &nlmTsRsmzananm arsduifintinriv
N9RLEDA

D : Disability %1599 focused neurological exam THun Gcs, pupil bR lateralizing
sign

E : Exposure and environmental control m‘iQ@%ﬁﬂﬁ‘iUWmLfguﬁgﬁ‘ﬁNmﬂ ‘ifmﬁg\‘i
UNALHATI RS

/‘Fuculty of nursing BURIRAM RAJABHAT UNIVERSITY



xdjunct to primary survey

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
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



a vn a @
LIV LQ"H‘UQ‘U FINFIEHUIALIUVINNDY

(Clinical Practice Guidelines for Traumatic Brain Injury)

Initial assessment and resuscitation

By
152183 GCS —

GCS 13-15 Mild TBI <<:| GCS 3-8 Severe TBI

N vital signs stable T
= = NI

GCS 9-12 Moderate TB| | - Endotracheal intubation
— Controlled ventilation

LHINN9RTUT RN T e

GHERTRETCT U IER 913007 _ 1V fluid
~ 02 therapy — Medication (Mannitol/Hypertonic
~ IV fluid - saline therapy gfiugn ATB )
Low risk | | Moderate High _ CT brain T brain

risk risk - CT C-spine or C-spine X-ray g — CT C-spine or C-spine x-ray




Mild Head Injury (GCS 13-15)

v

r Risk Factors T

High Moderate Low

-

Admit / Obscrve ER

at least 4 hrs, , = CT brain

' l

Carc Map MIHI Carc Map MHI

wanrUfiRinsdanesuindy. 2562



. Howmsnz Tvann3ogunz Tnanuan
- B
DUVHU =2 A3
. af
. GCS aana 2@y
- 4
4. Tewmsszunlszaminnizi
= - = -
. VIAAUNE an lauey lauune
o g @ T
. Am lanz Tranuang

. N3 Inanuangunsa e

. S nTanAaN A R

9. Tuangs Tunen 1eGes 13-14

5. vuadd 110

GCS 13-15

— a9

mm) CT brain, admit, Consult

thunms mm) Admit FINATINTST 2 UH.

¥

- i - oo
. BNDUH =2 A%

o a=
ulsz@man

QG (g
wang ']J.'i"J]":l'ﬁ'Iﬁ".'i"l!JE: ?ﬁl,@ﬂﬂqs
fungnginownamglila [ 2. GCS1aw 13 — NILAG

. hithefsue A5
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Pras o=
HIiUHATOU

unni ER

UMD ER

Wenwa ER

UNNH ER

Wenua ER

umlﬁER

19141079 ER / X-ray

@ e
HHINN ﬂ'ﬂﬂI!ﬂ‘!ﬂﬂ'léﬂ']ﬂ‘ll'lﬂlﬁllﬂﬁ‘!‘!#‘l] THNBWHURSTHILTI

w1 o e
F&'I.I'JEI‘].I'IFIW'I.I‘I‘IH'IHE

GCS 3-12

T asnnnsaduvesa deizang T

Hyperventilation Taa 1
ANYMZDINTVDI Yes RR = 1520 Afar it
EEm—— ——
Brain Herniatior T.V.=5-10ml./kg.
¢ o 1#Maniml {Bolus dose)
@4 CT brain <



CARE MAP naguadilaaumqunses 1Hguus (GCS 13-15)

ASSESSMENT @ dniszdfilarms99519n1enssuL ® Assess General
o THloyan@mfsaiunanBaninmanisiiasity/ Condition, Progression
WAHNTTSNEAN and Complication

® Discharge (# g1fsifidn
FanarnnnTLlszifine
Diagnostic ® Film Skull (Moderate Risk) ® (T Brain £1191119
test ® CT Brain I High Risk 918/ GCS < 15 Twitlog WAsLaY
WNFIVENTIEUNEINTT 4 FaluaudadlaF
® Film C-Spine Faftered
® Chest X-ray Fadtered
® (CBC, Plt. Count, PT, PTT N3tN6A G/M N3l
NIFIR




CARE MAP naguadilaaumqunses 1Hguus (GCS 13-15)

Medication ®  0.9% NSS o Az Drug IV, IM 1
*  20% Manital WefidalE Oral form €1 N/S improved
o  Antiiotic Hafialed

Nutrition NPO ANMITTITNAT D1 ANAR

U

NITNETLN T lviuanfsuze 30 (E1lHidn T luanfsuzes 30 °
WNN) Uz V/S |, N/S 9]n4-8 .
Uszifin VIS, N/S 90 1 23.Tu 8 AINBINTT
WH.W5N Falilyn 2 7. Wound Care
WY IFAINABINTG 4 B, H76S
Tt Tisneanuunnd
Wound Care




CARE MAP n13auafilaaiunaduifseziunans (GCS 9-12)

ASSESSMENT *  HN152IF M599919N8 ® Assess General Condition ,
® Primary survey (A-B-C-D-E) Progression and complications
® /S and N/S Observe V/S and N/S

Diagnostic test CT Brain CT Brain if necessary

1 4
A =

Film C-Spine \Hafdin1sd BUT TEU v

vV

Chest X-ray (NaHdaLisa

CBC, UA, BS , BUN, Cr, Hct. AaINIAR

Electrolyte Electrolyte #1ARRUNRASINSA
PT , PTT n3einsin AU T

G/M NIEHNGIA

Nutrition NPO 81 N/S Ta Lﬂz’ﬁlﬁmmmmuféi




CARE MAP n13auafilaaiunaduifseziunans (GCS 9-12)

Medication * 0.9% NSS  LAuw Drug IV , IM i Oral
*  20% Manital iafiin1ed form €11 N/S improved
e Antbiotic effati®
Antiepileptic drug, Analgesic IM

Nursing Uszifiugilgusniy

intervention f%’msfﬁuﬂuﬁﬁngq 30 ° (1T aTiN)
UszlN VIS, N/S 91 1 7N,
WANATWAIFIYIN 2 TN

@LLN‘J‘%UUW’NL@%W’TET@
Retained Foley’s catheter Tuss
717 Manitol / N1#R

Pre—Post Operative care




.V [P (3 1 a
LRI LHATS5 7 U uIaUsafTYY
ﬁsmm%'ﬂmsfuﬁmamau

SHITS ’NLWLM’I?_IT@ (Airway and respiratory support) N‘]Jfaf-mu GCS < 8 ‘Vm‘mﬂmm
Tﬂiﬂﬂﬁ‘i?ﬂﬂ@cﬁqmﬁmef@ wazenevela (intubated and assisted ventilation)

2. maguaszuniadaulain uAluniazaaiwmilafinei (hypotension- systolic blood

iyl I : ] y o
pressure < 90 mmHg) ABNRANIRENNITE Hypoxia R Hypercarbia LAZLA N9 AINENY
ONARIURLINIUTA
® 1 o ~ A o = 12 ! L .

3. A1ITUINIUIINEU ] IBTTHEUATIYOILATIA b7 tension pneumothorax, cardiac
ternponade, hypovolemic shock Faaneneninase il wazlfinissnuiasnayiuyiaei

4. 1199999058 AWNNLU5EaviAnen (neurological evaluation) lagilawIzn159999915

mfmﬁu?uﬂﬁwmﬁimgﬁaéim%‘umrmm&;umuﬁfﬁ
5. Tuﬁﬂwﬁfaiiﬁﬂﬁqnﬂﬁﬁﬂ #8997 neck immobilization aunaTas
AMTUIAEUABNTEANTUNAIFINAE  WITzaN9adlasetaunduninraededte (5

finliszadnazds aculty of nursing BURIRAM RAJABHAT UNIVERSITY



A155NEN L AYNISHIAR

* Craniotomy 78 NM9itlanzlnanfsuvivetidansanain
v @ =\
NNBDILATLELLIA
o . = 1 o/ =

* Decompressive craniectomy s n1gHdREan: lanasn

Adl o/ =\

BT UNAINNF NN Inan ATy
® Ventriculostomy AD N9 LAENYTTUNY INTIFN D

* Burr holes fin nMaanzguaslaauiiagaianden

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



[ Saw cuts
bone flap

4 h ::.Ees: : Bone flap )
drilled removed

Subdur:al IE.‘F‘

, monitor placed

Plates and screws
secure bone flap

Incision |

ARGE S Hnﬂeﬂuwn
BUS VIiSUAL SoL
3 AW ALLowsS. A B 150,000
PENALTY FOR UNAUTHORIZED USE,

CaLL 1-B77-303-1852 For LICENSE.




igure |:Cranial defect before graft replacement



MR INYBTINAIRYNTISWYTLUIR

mafeuiilaaauesanas Hasananumiluns nan ez

2. uuuwHunaelabifilazdniaim iasenn sziunnEEnea
anag Al lunginanfisuzge Annazansanian

3. nalndenihaLAnTed NTRUARLEILANSBILiaNeInnTS

UL LRHBILAT AN THIANFIAARY

4. HYNFIBENITIELYITNEOUARINIFIA

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



iW% ‘ ATSNYTUIANRINTFA (craniectomy)
LS )

SESULLAATANLY 91N1TRATEINITHERNTINTEUUU T aW
2. Anvinuanfsuzeas 30 aven lasldnaagluuwnss Gide Seazdaatiasiunis
o . ] I v o o o v AL A ~

aAAWIBY jugular vein SenaAIEBARN ianauiale [FRgwAnn19slaioan
Usunaupnsuanlnean lod uidan (hyperventilation) HRaWiLuHASN9TINGA

3. QUARENATHLANNNTI N UADAANTIZANEILAN 11 mannital, diuretic 138
steroidALAAATNAILNABINITIINLAL

4. Whezfiennisuarenniauansrasnisidsuulasaanuiuiung lnanfs aae

Taluurasinaid3ni1s Vadewaesfead WUIResan e INNIZAND

UINBBENNSHN (2 AUARIAI U INSITNES LAY LsAfNaNnaInIsLaze1nIs

LAAN ATATINAUNIEIUHBLE D aNE91iRaeaf] ICP monitoring
{JCLHW Df nursing BURIEAM RAJABHAT UNIVERSITY



- aualitslnanBianasnaiieane laasnunszay PaCco2 (Hag
i 35-45 AaRinnsUsanguagomigisnsnis ag iuseauln@ W A Hlas
o/ a® o 1A = o a ® A
SnenaomaR A lWfin 38 avrwades wazidnsedin1afinnisumaud

NI

6. guarulnanisimnnzan leatSnunlnrunnsieniviug
ATMITUAZA LA A [FSUATAIMITANUNNNTTINEIDE IR ENe

7. TﬁfﬁﬂajmLﬁmﬁ’umfimﬁmmmmqLﬁ@ﬂmﬂﬁmﬂﬁﬁm (cranioplasty)

—

_,-'—""'_F
—

992911 UEINRI (HSULIALEY 2-6LAan

8. UB9fiunIstinn1asnasmaannduanangi-(deepvein

thrombosis)

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



ATSWYTUIR LSANADALAD ANNES

(Cerebral vascular Disease or Stroke)

—_ --._F'_'-.‘—r‘—-

— ATTNNNTEY NRNDINITNHANE e AMNRALNFNI9TEUL
Uszaifintiueeneindiviula fanisuazainisuaningunu
91 24 dalas FURARANIARaINRaBnRBAaNEY 1R
= o/ | 1Y o/ o/ dl o/ 1 =
AHBNALLAL/AAAY WaBuan NN HIFSUN193NENTIIMYInTay

. Middle

YN LNTAAEaIRRAINANITN5 I cwerf—~ el

Posterior
cerebral

Y_ Internal

Common
carotid

Subclavian

aculty of nursi



Jadaiina i lsanaaniaague

1. andinlafings vinlinaandaaden Wasenussdudeniiaanuieinialad

| ussdngetu vinlindmaamdendana mnauiameuuazuanilazdiie wod
N398R 35 - 73 289N

2. Tamawinla TamialaudiuRadamaz atrial fiorillation (AF)

3. TamLunnanu

4. poudian [wsubidangs vnimiadudonunsladameu
NMTULVELAANGI naRNgIesininasadenilan:

. ANNLENIUIBIRDA LABANHA (polycythemia) LAAN1TEAR

Ceging o THud apdfsulszusnaniifi

© 0 O O

cil 4%/ P o/ o & 1 dll =
- ATEVINTNYYR HATTHANNUTABNTITLNBNADIVRBALNB A

o

10. AMFANHNETS YAARTIAHUEIRAILANNLATEA

P Ry o




J 15ANADALADATNDY LAY
| | stroke sungn1siia (Filu 2 ¥fie

—1Ischemic stroke aneurysm —{ Hemorrhagic stroke

WU%@EN% 75-80 Arteriovenous [~ WUIBEaY 20-25
/ 1 ‘ Malformation ll
thrombosis embolism

Remove blood clot

Golden period 4.5 %Tm

|
rt—PA

) T |
Hemorrhagic Stroke ! I | Ischemic Stroke



WeINEA55IN stroke

Isc c stroke Hemorrhagic stroke
|

. J J v

Brain ischemia Arterovenous Anueurygm Hypertension
malformation J \’

No ATP | AKX, ,

— Arterosclerosis
NADALNDAILLANLLRS LASLLAIT |

Lactic acid ATALTE WRZLAN NINVRBALADA

W4

’ Aanann Wi LLWf-
Brain infarction <ubarachnoid / I
ICH

y T T Iﬁ
NPILHBLEBNNDY VRBA IICP
Brain swelling

lalg Lé’iuﬂ‘im/w%
| _~Faculty of nursing @Umﬁw RAJABHAT UNIVERSITY

f




§ % AR BINATARDANHD
=\ "i'- o I .
A =R

Anatomy of the Cerebral Vasculature

Internal « Middle
carotid cerebral

Cerebral arteries

Right anteriar Laft anlerior
cenebral carebral (A

qqqqqq

nnnnnnnnnnn

MMMMM
nnnnnnn

llllllll
mmmmmm

“““““““““““““

::::::

lllllll

cccccccc

Basilar —

Basilar

Bottom view of brain

R L

Anterior view of head

~Faculty of nursing BURIRAM RAJABHAT UNIVERSITY



(B)

Thalamus

Caudate ; anterior cerebral artery
Internal head e ACA deep anterior : i middle cerebral
citiale branches communicating artery M —
anterior i\ . T
b : e MCA superior Bl —
) division opthalmic artery internal - ;
Putamen T q ' - anterior
) 2 carotid artery :
- y posterior choroidal artery
obus MCA dee i : .
pallidus \A; SR caramunicating _posterior cerebral
e artery -
i artery
rr.‘:—-ﬁhi”’
Internal \ . |
ansule Anterior superior - . .
capsule, | : ~pontine arteries
posterior \o5 choroidal cerebellar artery
limb artery

MCA inferior

S P anterior inferior

cerebellar artery

Occipital \Mj ’ M

lobe

basilar artery
deep

’ vertebral artery
branches |

Anterior cerebral artery aNaIRIUTLAENNYAD AN frontal lobe 81N1T HB1NTTEBULI

rasuaNnAasITHitUaNasadifinlsn gaaanainnniunisinaule
Middle cerebral artery L3aNaaILAILEENYAS Posterior frontal, temporal, parietal
lobesBINTg HBINTITEBURTIVBILNTN 12K 27 LAEAITTDNLITIVES UNHUILAUIUNINNTI12T

= d! = 1 v = 1 v 1 Y o 1 o/ A 1
A91N151IASIEN WNEaULSIINaIesTatnisnatalll Blsinlaaine anuvilsde Hasen



® Posterior cerebral artery LUZLIUANBIFIUTILALIINE
Oceipifal lobe 81119 AUBATHAhomonymous

hemianopia
® | acunar infarction

Hunnazauesaadenduusnonduien
dBELAN o Uszanos 1.5 . uaadilaanasniy szl
NINWFK L8199 88WwsININT IF INWULSn basal

. . . S
ganglia kA% internal capsule NANBINIFTUIAFIAN Pure

Embolu clot)
in cere b ery blocks blood flow

sensory loss of sensation

Embolus — S Brain
= kil tissue

aculty o



(transient Ischemic Attack: TIA)

=] | =l ) v W I
LR INITFBNTTZLSN (early warnings) B1A19HNRBEN37T 30
witwazng [nnall 24 4alng 81191 Uaz80WSs WASTLAN

<=

a ' 4 s
FTHTH 2 BINTITNTITINUIYN (progressive Stroke)
BINITENTULTIUNRIINNAAHDFNBIAE 72 H L9y i an e

UIN 92NUDINTITUHNAFNE LA brain herniation BNWIHATIEN

. RS e
szezit 3 mmsﬂ‘[msﬂaugsﬁﬁ (complete stroke)

R THE 2-3 FlAT9
aculty of nursing BURIRAM RAJABHAT UNI

a1nN1sRAUNRVNszuLUsEa N

VERSITY




FINTFULASBINTIFUAA

Tuntjiudngeslsnntaiulnvasanss (lauiuaandnln)
laganag Ischemic stroke

Sudden onset and maximum deficit : #NT9 Emboli %158 Hemorrhage\

Sudden loss of conscious + headache 0% SAH %158 Brainstem
hemorrhage

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



NHIERATNN TN BIT DTS

—  99UWLIIBNYI (right hemiplegia

= - K |
mﬂmwﬁﬂum%ﬂmq NEYLREAITHIANNYINYIN (right

- B8UWsITENEe (left hemiplegia) hemianesthesia)
. gaReanni@ninedneg (left AIINLNNIBIIBINITRBNTEN
U U

hemianesthesia) (communication disorder)

- MAFUEAHANANETTNI WAL mood disoraer
SURINAILAS R LN A AN deational Wae Ideomotor apraxia

- UANABY (visuospatial perception

disorder)

— NNSAZLAYSWNIYENGY (left side /

neglect) ~Faculty of nursing BURIRAM RAJABHAT UNIVERSITY



n1sHaRy

1l5296 MNunan FAST (Face, Arm, Speech, Time)

2212 IIR12BINITENHAINITHAMHF ALY FBNTTINEA
NT19MSITIWALATNTEUU N/S, V/S, EKG, NIHSS, LOC,

Blood examination : DTX, Coagulogram, Electrolyte,CBC, BS,

BUN, Cr
A15615739N LA : CT brain

The level of stroke severity as measured by the
NIHSS scoring system

O = No stroke

1- 4 = Minor stroke

5-15 = Moderate stroke

15-20 = Moderate to severe stroke

21-42 = Severe stroke



LUUUSZEIW NIHSS
Patient’s Name.......oooeeeeeeeeeeeeeeeeeee, HN. oo AN Ward......ooooeeee

SCORE DEFINITION

1.1a s¥AUMINAINGANGD 0 = 3@ndA nevauewluuni
1 = 1ty Ugniudedlafuneusanign vhudsld
2 = unsensesunsey vianszsy pain Buadeulm
3 = Lineuaussusiaunsansawy reflex bl

b enheuuazeny limasuusnil 0 = aeuldgnasevis 2 fAany
APEELT 1 = peugaviliAnny
2 = lanunsoseulivisenauiinia 2 e

1c lvvaumausn uwasandauvila 0 = ﬁﬂﬁgﬂﬁmﬁq 2 9814
1= ﬁﬂgﬂﬁml,ﬁamtimﬁm
2 = laiyheuds w?aﬁﬂlﬂgﬂﬁm

o A ow I o Mw e Mw s oA



ADINTI @ifzu?ums%’ﬂméﬂfm
Stroke fast track

TuN19Ra19041n15L81 Stroke fast track 9EuEa
197U Stroke onset @9fasnellugasiaalaifin 4.5 Falug

Ad|9/ 1 AQI =\ = o o/
LIATYVINLAENNBINTS Nﬂqqﬂﬂqﬂiy
MmstavisAHaaqEdnaaUoy A - T 2 n
HnTWNMgUSEN Wi dnfilag/gnf

ud9dn Fornandssiunenuasingiu—

IANITHARALALIH F2AIA [HY1971U

F ace nrm péech Stroke onset AT LHATNITONINTIUN

Unidua IV TINNTE wallida

oke fast track

AIW of nursing BURIRAM RAJABHAT UNIVERSITY




wwalfridianudlasfissdefiannisudasaslsanaanian

'émmﬁuvﬁ@qﬂﬁumﬂ?u 4.5 H1H4

N1SARNNSAY

dnUszan wazlsziivainis

@qﬂqﬁﬂ@ﬂiﬁﬁﬁﬂﬁﬂlﬁﬁﬂﬂﬂﬁﬂ
@, v A @ 2 1 33
(L‘lJu‘l’lu‘vmu?ﬂLtﬂzuﬂ’mﬁifﬂﬂ’muﬂﬂ 1 911N19)
Useifinlae ¥ Act FAST (Face, Arm, Speech, Time)

FILNIUUNNERAIU Assess: V/S, N/S, W98 Basic life support / Advanced life support

Blood examination : DTX, Coagulogram, Electrolyte,CBC, BS, BUN, Cr, (Blood Clot 1 tube) {—
on IVF, on N.S.S.lock, EKG, Rimsianin CT brainl/sea139134 : ICU, Stroke Uni
WA CT WU ischemic stroke W& CT WU Hemorrhagic

: — s o
Ra19041 e Thrombolytic agent act Consult neuro surg.




T ¢ L mg, a A
ABUSALLNSABNRTINA BN FLHETIACANTIEAN LAV AVIINAND G

,’@m A natu 4.5 T lnenaafinatnis

2 1 A&
BUIA

1. §99N15289MAEARaAANEIRY N1l 4.5 %7 LN
B¢ > 18 1

wa CT brain (inudnfidansen uHeanesEasulfidafinanes

SN

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



PRASAT NEUROGICAL INSTITUTE
THROMBOLYSIS CHECK LIST

Date:..../ e e Time: Symptom onset ... rt-PA given.......NIHSS.............. Attending staff....
ion Criteria ( ES)
1. Aee 18 years or older

U5 LH Odves [OnNo
A5 13 rtPA

2. Time of onset well established to be less than 4.5 hours
[ Yes [ No
3. Clinical diagnosis of ischemic stroke causing a measurable neurological deficit
[ ves [ No
4. CT without hemarrhage or significant edema
O ves O No
1. SBP=185 or DBP=110
[ ves [ No
2 . Symptoms rapidly improving or minor symptoms (NIHS5=0-3), Except aphasia or
hemianopia
[ ves [ No

3. Coma or severe obtundation (or NIH55>25)




ABAIN
m*’ﬁq\‘iﬁ@ugfﬁmﬁ%’ﬂmqa (SBP = 185 mmHg#aa DBP > 110 mmHg) Laz
TianunsnanansilafnasEnenlFenasasfnien
CT brain WUHENANAIAADANINNINARIA 1/3 2N cerebral hemisphere
fUsrihAnneanuanevidans nanfsuzlu 3 Hau

C%

2.
o
4. fannsfisRednfideneantulfi@etuanas (subarachnoid hemorrhage)
B.
0.

q

Alszdmidiulsanaandananas vEaumEUTIRTEE TSI 8 3 (e

fUs3R Hsuasinunisudedinaaadaslaafian prothrombin time = 15 3117l w3ad
A7 international normalized ratio (INR) = 1.7 e
1 _'__,_.--"'
7. #50n heparin n1etu 48 ¥l wazien partial-thromboplastin tim ) Wl N

8. AUFNTtNAMABATBENIT 100,000
9. fusvdRnndnmajn1e i 14 Ju

10. NIHSS > 25
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



L / 2L
ﬂ’IS‘Wf:l’]UW@?IﬁH%TWEI’]LLN%%@\‘I?%f—J’I

WETATHZE 15-30 09pn WiUaensauumAes 24 Falug
2. IANUATENMNTHAALEN ATNLHNANTINE
3. AANYYIUTNUATUTEEUBINITUAANNINTELULTEEN ATUANAINHAY
lafinl:l%igelaal SBP < 180 mmHg uaz DBP < 105 mmHg
Fomin 15 1aft x 2 Fala, AN 30 Waft x 6 Falug
Fomin 1 Falag x 16 Falug, damn 4 Falas ilafiannisasfiugn
4. WiaanBew cannula 2-4 Limin keep Sp02 > 94 % s

5. 15T uas a1 WIS NEFaRIINNIS iET FINAEINISARERReINATS 51

%

! A o/ ! =\ S A a A:Il ) A A
57 L8R LABADBNATHBIHISATNN ] HIIRBAUILITLYILL WNAD TBYLINELRDA [

a |
ABNBILYTE ﬂﬂﬂ"lﬂﬁi‘lﬁ‘iﬂﬂq@@"l‘iﬁi
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



L / 2L
ﬂ’IS‘Wf:l’]UW@?IﬁH%TWEI’]LLN%%@\‘I?%f—J’I

ARanTINAIsie [Ty o e

*  N50¥eN antiplatelet/anticoagulant (1% heparin, warfarin, aspirin, ticlopidine,
clopidogrel, dipyridamole, glostazol, trifusal g

*  AslaanEee a9y (NG tube) SIHTINT UV ABALABALAN
Twia) (central venous access) yaauvsvaandanuasnisly 24 Falus

o 1504 Foley's catheter Tugtasiaanii envdanienasnis anmua 30 Wi

-

7. A5 HLIaANSA e IRRIAEAeen IHSEUUNARETNISATH LN KLATSTE
8. manszisuazgua nasiiavdaddidanaanuanes
9

Cd9911 CT scan @89 24 H7lu9Ma9e1nsy rt— PAL

(FnURUsEamANeN NTNNTTUNTE, 2558) aculty of nursing  BURIRAM RAJABHAT UNIVERSITY



wﬁﬂﬂﬂﬁgtl,@ﬁ';fﬂ (General management)

W5r39nsnne laRaUnG wazli 02 therapy ASIHRTEAL 02 sat > 94%
m%msfzﬁvi@mﬂmﬂwmLﬂ%mﬁfsmm%%ﬁjﬂwﬁﬁwﬁumwﬁﬁﬂﬁq
A = o =N
anadvisadnisrie laRaUng
Fan1uns N waAInNIs e asia lsuuudefasiodnse3aniazia legiu
QQ/ o Y A o/ a A 4' (! 'Y 1 A 1 %
WRILAZI L RR AT Ra N ae i uduns e s e nagutiay 24
Falaguan ==
pann1senanauamlainuiiaalsaannidonanassiuns

= o/ Ail 1Y o/ zal =]
Sre B UNAWT H IFSULNasau AN Aen

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



PANNI50LAYIA (1]

AIHFUEH AN < 220 mmHg. ¥aaausulaLaaladn (DBP)
9. (Heimsananmaumulaiin andudiloalunsgd
masie (Ui
_ AnqesinledNmian (congestive heart failure)
- NRBALABDALBBBDANLANLYIE (qortic dissection)
_ pdnnilavnlennadeadaunas (acute myocardial ischemia)
~ Tannsndeunan (acute renal failure)

- N11¢ hypertensive encephalopathy

-
—

¢  ANNAUBALAAN > 220 mmHg. wa/YiEe ANFRlRLaalaAn 121-140-mmHg.

T darnniuagetiay 20 W7l 2 S NS5 nEn e
— Captopril 6.25-12.5 RaANINNNLUIN

A o

’E]@I%’ZQ@@I@I"I

_ Nicardipine 5 RaANSH/A7 11 1 .
acuity of nursing BURIRAM RAJABHAT UNIVERSITY



e, nAnn1aauAYIAlL
; l.-b =\ dl U 1 YR Q' =
%w%fk 1o Tunsdlndiaal@srEnazansfnden (IV rt-PA) AISAILIAN

AHETLA AR 1 LA W 180/105 AauasLSan

BT AT U TNA R D ALA DA AN ?ﬂ“u@gjﬁ’umfsmm@mmﬁqsﬁu‘mmﬂ Tunscin
PR WS A Isotonic solution
6. NINTUNADMITUAZHT (NPO) Tnaeifilog
— By
= A 1 . . = =
- qummmmmmmmﬂ%m (large infarction) ¥3BRNIIETANBILIN
=\ -7 cil v o/ 1 o/
_ funlsindies FsuniswHada
7. mﬁﬂ‘s::Lﬁuﬂﬁiﬂz‘%uﬁ@uﬂmﬁmﬁ?ﬁ%ﬂfmmummﬁmamﬂnﬂm%’\‘i

A15LAaN1zUaARNLEUAINNISEIAN
8. AIUANTZALUNIANAADA iag529n9 80-140 Haansr/indans (uitlog
UNd waz 140-180 RaANSHAAZANS 11



PANNI50LAYIA (1]

=

10. Wantfpsinudnuazsrisintunadififiasfionntsin Tlaasliendudnen
Anannsdn waaiedeetiinnsdn (prophylactic antiepileptic drug)

11. a93 admit JilaelsanannidenanasiszesifaunaulmagUaaianizlsn
NaaALRBAENE (stroke unit) uasnunlnefinarRaBnuardununissne
(stroke care map) Aataetunisfinninzuandes

12. TufiteflisunsondenimFiunguidsssianiafia deep vein ~_—

thrombosis A994E19E59N154ARN9H waztlasriulag early mobilization 387

passive exercise

(@a1URUsEamAINen nTNn1TuNg, 2562) aculty of nursing BURIRAM RAJABHAT UNIVERSITY



L (% o | a
A19UaInunI ﬂ‘ﬁﬁﬂ@ﬁiﬁﬂ%ﬂ@ﬂtﬂ@ﬂﬁﬂﬂ\‘l e1u

’i@@qm(gfu (Secondary Prevention)

f‘f’C@W]OH/ﬂA (non cardio—embolic stroke) RANTUILIFUNAALADA
— Aspirin 50 -325 HaANTH/TU
— Clopidogrel 75 HaANTH/TU
2. N3 1% aspirin 998 clopidogrel F¥afiansouna

- nadhiiu TIA vieanawnaReaRiRamaNIa naBEaA o) [WAHDIRLHNTHLSS
(severe stenosis) 70-99 % wazliduninigtuszegziaan 30 3% lpgainisa Huisasiag
[~ o
113987 90 9%

- nadhiiu TIA Wisanawiadaafiiannsiieaanidaauazdsagnia lusraizioan 24 Falus

o/

[y v ©® o/ = . p=| = A
9f ﬂ’]‘iTﬁﬂ’]@]’]%ﬂ’]‘iLL"N@]fJﬂ’ﬂﬁL@ﬂﬂ (Aﬂ’[lCOGQUbﬂ’[) ﬁmm@m@mqmuwm

mmmﬂﬂz‘ﬁmﬁmﬁmwmﬁq% (cardio—e ic stroke)

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



N13AUANLA98LRe9BNe

AIUANAHALaRA FTiaaNdn 140/90 AafiumTLlean uas

Wilaandn 130/90 fadwmsgUsan Nl lacunar infarct
2. Twiubudangs aaslienanludings statin Tufilaefifszsau
LDL = 100 Ha@NIN/AABNGS
LU AITATLANTEAL HPATC < 7.0 %
4. AN AYIAUANEIATNIE BMI aglunaiunfaasasu
=
Gibi =

5. a8nnNaInusiaueslsda sEAUUIRNaNY (195 W50

= dl o/
WaDUINTLIN)
6. wndn TRANNMSgUUBLAZARNIALINITSUATHLME Lazga

Clinical Practice Guidelines for Ischemic Stroke, 2562 aculty of nursing BURIRAM RAJABHAT UNIVERSITY



Recombinant tissue plasminogen activator (rt-PA) THlmetaisidariu

1. W n 918 57 U au Aeuznszunnie dau 3fesalsn Hemorrhagic Stroke

2. wW1e A 81y 82 T annurnszsuiseili yuUindugngen waneiAnugns
ABULTI AZLWH NIHSS 16 AZLHL

3. WY 2. 918 78 T uanensfIuIaeeunsd WalHEn undn faus sw. 4
%szim Az NIHSS 16 Aziidid WA CT brain WU Lacunar Infarction

4. wig 3. 219 51 T uuadmeeeunss Walddn nauut an. 3 Falwg &

Usedmie 2 wauden Winlsandnfiesnlanndemdounan e lasue

Streptokinase

/(ulty of nursing BURIRAM RAJABHAT UNIVERSITY




ﬂ’]i(ﬂttﬂéﬂ’)ﬂiﬁﬂﬁﬂ@ﬂLﬁ@mﬂuﬁ\‘lLmﬂ (hemorrhagic stroke)

NN Intracerebral Hemorrhage

l l..--"""""-r

v 2
wwa?umsg]u,@

LABINR

Record vital signs & neuro signs 911 15 ety
4 33, N 30 W1l 2 P59 91N 1 Falaeauasy
24 %alng waz N 2-4 Halus 80 2 T

WBn1FRRRTNA LY THIREaINT
SIEIRIRN ¢
a81999A151

ANANSIULAaTR Tiaendn 140/90 mmHg

% % =
RAANTITVLIYFAIUBDNNBULRBA (ICH)

A9AAATN blood sugar LAy electrolyte
e hunowinfinniu

nazRnnfeziiumaBiUaeain1saaas
ANHUINNA < 180 mg/dl; Sodium 135-145mg/d|

ANS@ARIN CT W 24 Falad wazlilaa1nisvag
FrUUUTEA U AU RILATAY

NBNISAARTHNATT29 I AIUBINDRADA NS
UINHN IS BN UNTNEEUET

N15U891 A2 Deep vein thrombosis




ﬂ’]i(ﬂttﬂéﬂ’)ﬂiﬁﬂﬁﬂ@ﬂLﬁ@mﬂuﬁ\‘lLmﬂ (hemorrhagic stroke)

AXN19e Intracerebral Hemorrhage (518)

T

ﬁ’ﬁ@?‘umsg}m LARKA

A9U5Z A RN NAUADRIEN 1913 AANIEAANIIZRIAN LAazUaaanNIaL

(Aspiration pneumonia)

ns oy avasfiaaunia® uas Tinsnudennazlsafiiu Tsaunandau nns
Aoua AARNENNTT BINNTAATINIR LR8N
Tasnanunanewinuazuusi g pdud
LN UL N HABE19TEY @ RDY

= L7 cﬂl o/ L =] o/ 1 cﬂl Y Yo v o/ o o o/ =3
m'ﬁm‘mu@mmwmmmu NIDIARNN LW@T‘W@ﬂ@ﬂfﬂ‘iﬂﬂ’ﬁ‘ﬂ’mqﬁﬂqwuqﬂﬂ@‘i«lﬂ\‘i

1 A o o o 1% A & %
FIELNBYVIINTIENTNDUILEA ﬂﬂﬁﬂWWNQNWWLﬂH\Eﬂ

(ARelunsquasnunfiaslsaaandenanasunn, 2561)
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Figure 2: Common location of hypertensive hemorrhage at right basal ganglia (a),

left thalamus (b) and pons (c).
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Traumatic right frontal hematoma at contrecoup area with left occipital sca

swelling (arrow) and intraventricular leakage.
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Clinical pathway check list for ICH (Non-surgery)

Assessment

[ History of patient's illness and past history on admission
[1 Physical examination [] Assess risk factors

[1 Assess respiratory status [] Assess neurological signs + GCS
[] Vital signs monitor (keep SBP < 140 mmHg.)

[] Assess voiding status [] ICH score [L] mRS L] BI

Lab

(nssnndslailansa)

[ 1CBC with PLT. count []Electrolyte []Bun, Cr []Blood sugar
LIINRPT PTT LJHIV  []Blood group for matching

Investigations

[ 1 CT brain without contrast [[1CXR [ EKG

Medications

11V fluid [ ICP lowering agent [ BP lowering agent

[ ] Sedative and analgesic agent

Treatments

[[] Ventilator care (GCS < 8) [] Temperature monitoring
[ Blood glucose monitoring keep 140-180 meg/dlL.
[ ] Pain management

[ ] Deep vein thrombosis detection/ prophylaxis




: Nursin 9

5. § | interventions

[ Assess patient on admission

[ 1 Monitor & record vital signs q 15 min x 4 times, q 30 min x 2 times
then g 1 hr. in 24 hr. (keep SBP < 140 mmHg.)

[1 Observe and record N/S q 1-2 hrs

[ Supplemental Oxygen (maintain oxygen saturation >94%.)
[]Record 1/0 [1 Orientation to unit [ Positioning

[ mental support [ seizure precaution

[ 1 Record ICH score, mRS, Bl

[1 Bowel and bladder care [ Positioning

Nursing precaution for [ Fall [ Pressure ulcer

[ Aspiration pneumonia [ Urinary Incontinent

Nutrition

[LINPO

Activity

[ Bed rest [[] Head of bed to 30-45 degrees.

Consultation

[ Medicine [ Pharmacologist



Clinical pathway check list for ICH (Non-surgery)

Activity

[]Bed rest [] Head of bed to 30-45 degrees.

Consultation

[ Medicine [ Pharmacologist

Information

for caregiver

Multidisciplinary team:
D“LﬁﬁmdaLﬁmﬁmm’mwmﬂﬁﬁﬁ]ﬁmmzmﬁﬂm N ﬁlﬁfﬁ"a;&aﬁmﬁ’uwaﬁ
anTnvadlsn a1nsuazn1sAulsa

[ ] Informed consent form

Discharge

planning

(] Uszitiumnunisuasauasy/ Q@Lmﬁﬁ"ﬂLﬁa’mLLNuﬂﬁ@JLLaaﬂwﬁimﬂm

K
U

Assessment

[] Assess general condition, Progression and complication

[1Observe V/S q 2-4 hrs [] Observe N/S q 2-4 hrs.

T,



Lab

[1FBS [ Electrolyte

Investigations

[] Routine follow up CT-brain
[] Special investigation (depends on doctor) [ MRI/ MRA [ CTA

Medication

11V fluid [1ICP lowering agent [ BP lowering agent
[ Adjust antihypertensive drug (Iv [ oral)

[] Sedative and analgesic agent [] Treat complication if present

Treatments

[ ventilator care (GCS < 8)

[] Temperature monitoring

[] Blood elucose monitorineg keep 140-180 me/dlL.
[ Pain management

[] Deep vein thrombosis detection/ prophylaxis

Mursing

interventions

[] Observe V/S, N/S g 2-4 hrs.

[ supplemental Oxyeen (maintain 02 sat >94%.) [] Recard /O

[] Seizure precautions

[] Assess progression and complication [ Bowel and bladder care

[] Mental support

MNutrition

[ NPO depend on doctor L] Swallowine test L] Tube feeding

[ ] Diat ac tolerate




AANSINATISHETLIARAINIAR

faassunisnetuatunistiasiuniazanuautunylnanfisuzgs
Suzg9 30 a9en anauazazlwnliWLsennnndn 90 aem Winlvinns

TnafenanadenReIano9 Hazaan
1.2 919 FAULALUUNNA Y Y1 BN LA AN NTTUUUTEa ™
1.3 N9RA A A ienan @ vidadafa w3ald cooling blanket
1.4 %9 LﬂmmmﬁL(‘?"mmmqummﬁu?mz‘[mﬂﬁﬁngq (early warning sign of increased
intracranial pressure) RTINS IN WL NN
1.4.1 52AUANNIENAIRARS (LOC) IUFUAN NTTAUNTLAY
1.4.2 GCS aAAININNTUNINY 2

1.4.3 UIa R NN NN
1.4.4 AIMHUNNIBIVINTLUUUSE @ VILANTUIINLANIAT

g
@&ﬁ%ﬁ@ﬁﬂ&%@ﬁﬁ@m RAJABHAT UNIVERSITY

1.4.5 @1 ICP monitor N1AN7I1 AaaWwINNy 20
1.4.6 AN neaaun1e iy 1 4710



fanssun TUIRRARINIAA (F1D)

samuldFifinaniugs udasiasuaztasan wszvinlfidend iandugiale

Titnsas Tnal¥asnnsaeil
1.5.1 nanidsanslavdnasuse
1.5.2 WanAeNNI5 laAansgaerne la7ifiusesiuuan (PEEP : positive end expiratory
pressure) faas b lFunngAaslsuTiussfuuInagszmndng 5-10 cmH20
1.5.3 NN AINLLNENY aaunaasy (H1lddiega919z 3 G notify)
1.6 Uszifiuaauian (Pain Scale) auan menniafiay wianudnisdaniaiiiaequauns
-

il @LL@LLN@N’]&T@ LASVIBEUTY I (MAF=AIN (NAISS WEENTIaILRTIN AN 19473

1.8 g]LL@Tﬁéﬂqﬂé’%’um@mummuLme‘sﬁﬁmwmmﬁmﬁﬂ NUN195NHUINILAR

A1N15I19 ALY GIRAUNT TS89 THUAVIETINT a9tiRTin RN RV AN

Al R I A I A e PR

1.9 record /0 aARINTEHUlALRNITA9NTTNAN _
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Ne1UR LK sziaunald

m‘jwmmﬁumﬁﬁmﬁ’um‘j@q@ﬁ’um@Lﬁumﬂ%
Y Gt .
*  AsNEILIA UNNSTEIUAN S Ea AT Hypovolemic shock
o o ' A o/ &
*  ASNYILIA UNSTEIIUERGS IR ANISEN LS n3EaN
*  ASNYILIA UATTUSIITAIINLIA
cill VRV | = %j A 1
° mﬁwmmﬂLW@Tmmmmqmmmmm LAZLARBLLS
*  ASNYILIA UNSTEIIUAS AT B LN ANIRA

*  AINYILIA UNSTEIIUAS A ANas A AaAAIE NLELTIN AN
*  ASNYILIA AT ESARASIAALNANAYIL

ANmNIANIFA : Clinical Nursing Practice Guidelines for Stroke
o
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saLiiasAting

1 wu‘jfmﬁ"uﬁuN‘Vimmﬁﬁﬁw%mﬁﬁmmi&Lmzﬁﬂﬁﬂmﬁ@?ﬂ Fnurfilog
ATDLASIUAZAAUANENI M EaaNaTn lssnE AR ATBUAGH LW model D-
M-E-T-H-O-D

2. msfndenginefidndudes#unisquadeiiaeitng auandnunzdeli

1. ATUHWAIHETHNI30 WNTUGTRN9 T 91929190 Bl (Barthel Index of Daily

Living) < 75 Waz/#38 mRS (Modified Rankin Scale) >

2. ftlasfifigunsainnsnisunvdfedailandutiou uwu Tavienasnan Td
aelFamng aansauilasnay ==

1
v 1

3. fuasfisias [@sunisguasneawenuiaiiion w 4

UszAulseand Anen una e wunln Jeynnanle-ansunl faANuazLAsegie
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2 2 | =
LIVTINNITTLE e uﬁiﬂQﬂTﬁﬂﬁﬂﬂﬂLﬂﬂﬂﬂﬂﬂﬂ

nel¥raasila INHOMESSS

| = Immobility

N = Nutrition

H = Home Environment
O = Other People

M = Medications

E = Examination

S = Spiritual Health

S = Service

S = Sofety

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



N (Barthal ADL Index)

NISLUANA (muumﬁw 0-100)

* 0 - 20 BawsaUfiRfedngszaniuldias (very
severely disabled)

e 2545 suunsaUfiifadnsuszandulfiantias
(severely disabled)

* 50 - 70 awnsaufjiRnadnsUsraiulfiunans
(moderately disabled)

* 75— 90 an1saUsznaufaingtazandulsinan (mildly._

sl | disabled) o

3. Groo ; Usamu Laumaluszasig 24-98 11l o

* 100 @x15aUsEnaufeTnsUsesnaulffauniies

Uaanf

¢ Tolet e (e VINUHNA (Physically

0

€pendent but not necessary

5 = vinieddtie (athalaerharuasandaedivdwniaiessy) wifaimsauemie normal or GHndependenU
{]Cuh}f Df nursing BURIRAM RAJABHAT UNIVERSITY
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THE MODIFIED RANKIN SCALE (mRS)

Patient’ s NamMC... e eeeeeeeeeeeeeeeeeeeeeeeeeeees s AN e AN Ward...eeeeeeeeeee,

DESCRIPTION

0 No symptoms at all.

1 No significant disability despite symptoms; able to carry out all usual duties

and activities.

2 Slight disability; unable to carry out all previous activities, but able to look

after own affairs without assistance.
3 Moderate disability; requiring some help, but able to walk without assistance.

a4 Moderately severe disability; unable to walk without assistance and unable

to attend to own bodily needs without assistance.

5 Severe disability; bedridden, incontinent and requiring constant nursing

care and attention.

6 Dead.

TOTAL



1 fhloafiszAuanuidnfuasnfanufissfuninlssdiuitalal 2

fansmimsadiald Antiienmm 00 89A1 /GCS =11

Tainwuilogun

t
viulan 1 54
&

A

2. 1%&

=h.

1

Taiwuiley

t
3. WiRudnlan 1 1.5

viutloumn

w1

o
WULITUWI

A% 2

EI:I Tainwuiley

A 4

~
4. WiRunulan 1 9.1

¥

Tainwuilny
L % .
5 WiAutinan
o =
ATauAa (50 T9)
TLiwuiloywn

Uvn

wutlouwd

AN 3 _&

w1

vutlaywd

5ﬂ1ﬂ'lunaum

O
O finlwassnainian

1 salfersuasimnathndate

210 Dysphagia nurse /OT
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%‘?% NANITHNIMISNEIUIR Angiogram

Visrrenazynfidinle

2. AFIIANANITATITABA SINLINRAUNFIRBITINIUuNg Wi (Coagulation
defect, kidney function test)

3. IANILAYENNIRENTDY 6 B.H. NEWIN19R999 THENTHUAaaAEaAmT
PENANNAZDNARINTT Lag INuaNUB BTN ARAZ 1L 2 79

4. TﬁEjﬂqadwﬂmmzﬁmfﬂﬁwﬁmma ANEFNYTLIFNRINTTNTIS

o/ 1

1. SavinBidasuensuBlen Dimdaaanding

AN FARNTINIU 8 B Lu
2. WUl bleeding x WNAUSIOLARNY 15
WIYILAZIUS1H9THUNTE

3. 9UBNITUILI dorsalis pedis artery 914 2 9419




ITIWETUTINNTICATITH ﬁ%?%ﬂ%iﬂﬂﬂﬁi‘l&l%‘gﬁ

(Increased intracranial pressure: IICP)
/;”7;'/ v o o 3 a I I o/
— Hunnazunsndanddgisluszesings svaznaunnsinuas
PRINIFAENDY BIRING [HaNaIg e RenTiningnsn19mIn Hinas
ualdminzan (§

NFNANITTTHHAIINNITRATHNIDIUDIANARTENI NN IR TUAE
AN lung nanfisus ——

* ANFuunzlanFsEy (ICP) ~ 0-15 mm.Hg

Y

*  ANUARIRNZINANASHRNTNTZYIN AR ) AR NND

(brain injury) (>20 mm.Hg)

/Fuculty of nursing BURIRAM RAJABHAT UNIVERSITY



Causes of IICP

(] . Increases in CSF

o ° Increases in blood o CSF pathway obstruction

Increases in brain e hematoma e Increase CSF production
e vasodilation e Decrease CSF absorbtion
volume

e head injury e hypoventilation

e hypercarbia / hypoxia

Pressumn

e Stroke

- e venous outflow
e reactive edema

obstructions

e tumor /

e abscess
ompany Logo {]CLIH";I Df nury



Savusaaanisian IICP
/

Zyinale e CO2 Asluns=LaAan

CO2 A3
v
' l
[ICP J
NRDALNDAULINE
YIHTIRTANBINH l

Venous return aAas

Brain swelling

1991171519 [ICP
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FAUFNILNTHNT5LA6 [ICP (918)

TR (N AN Z AN

3. A9Ng96i19e 19w (B 999 19 9anwIIFEIM

4. N1EHAN

5. NNIRNLAZEIEaene (e lna daauanLan indas@ugan1 e laaan

PEEP 31111191 5-10 433471 92V [HAuaugasengs CBF (manauls

NeMIN

-

_H_'-r'_ﬂ_'-r

\

6. Nz ldigy aNpIFiaINITaanBEUNINATING N5 Y G

< = <
NIANTINYR NRBALNBAYETE NNBNUINYU

7. N1ITEUNOENEAT NABAREAN

CBF amay
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Pathophysiology

'. Il %é .. |I ]
| o
2 iy
o :‘-
% A

— Auto regulation

CSF gnangILing

= a R
NICUNLNBDALNNYL

ANV AVBINADALAB A
ANDY LAZIANNIT AN
NAUUDILADAAN

Cushing reflex

wqwma% Pupil fix

N

goyidsnalnnisraLe

5

Brain herniation

hypothalamus gAnM

=

INNAT92U CSF

A9 [RUNAS

v J
AANTHANDY _ Fever
papilledema
2
Vasomotor center R
7 Respiratory gAnNmM -
cardiac output
T baroreceptor )
WANHNTW SBP 49 irregular
\% /<L/ respiration
Pulse pressure n3n9 || Bradycardia
RAM RAJABHAT UNIVERSITY
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=\ o/ v o 0 2/ ci' =
aupsfinalnnisAIuANSR TR (autoregulation) inwtinfiaauaANnTg MaBanang

= A g ) o/ = GEWT 1 = 1 A Twé

AAT (LR aNBIRIN15USUINIARBIaanLaen (7 (M2 unaaianasiiiane (38
Sm51n15 aredden Wanes leeUnddides ManyuUidgsaues

(cerebral blood flow) A% 50 W& /W 9/iHaaNas 100 NSH (Arbour, 2004)

113 MRS AN AN RE R UAT AN SR La e N (cerebral perfusion
oressure: CPP) ANLAREANINSIADALAY (mean arterial pressure : MAP) LAZAT
pnsUluNElanAsue (intracranial pressure: 1ICP) lagiAnsans CPP 410

CPP = MAP - ICP

Tag MAP = 2(diastolic BP) + systolic BP %ﬂqg‘quwﬁq In@A7 ICP = 20 3
3 mmHg. BP 90/60 mmHg.
A1UNG CPP = 70-100 mmHg. 9¥HFA CPP ? iewanaa (A

P= 70-11 Ha.
{44 &AL /mef nursing BURIRAM RAJABHAT UNIVERSITY



Clinical Manifestations IICP

LA hi e RIAIIRIEN
Unmaun1Re5I289 Bridging vein @avinanasgniinaans
Larila1nN1TUanATELNNN IHABUE

AN LazaBUTTaMAILIN (papilledema) hzaaldilann
Uﬁzﬁmwmqﬁu yinlilszamangnna s optic disc edema
SHURIRALNGF occulomotor nerve gANAYIL
Feuanodwiaanuas
AasngnueRnUng

ATTNAINITO WAL AR DR INAARY 5
decerebrate LLaznaNIiagau
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B A SSESSMENT TIP
Testing for absent doll’s eye sign

To evaluate the patient's oculocephalic reflex, hald her upper eyelids open and quick-
Iy (but gently) turn her head from side to side, noting eye movements with each
head turn.

With absent dell's eye sign, the eyes remain fixed in midposition.

SRR f’f;ﬁ;}*n.___ ,., -

B  Extensor or decerebrate posturing

Figure 52-5 Abnormal posturing. (A) Decorticate rigidity. In decerticate rigidity. the upper arms are held at the
sides, with elbows, wrists, and fingers flexed. The legs are extended and internally rotated. The feet are plantar
flexed. (B} Decerebrate rigicity. [n decerebrate rigidity, the jaws are clenched and neck extended. The arms are
adducted and stiffly extended at the elbows with the forearms pronated, wrists and fingers flexed. (From Fuller I.,
Schaller-Ayers 1. [1994], Health assessment: A nursing approach. [2nd ed.]. Philadelphia: 1.B. Lippincott)

Copyright © 303 Lippincatt Williams & Wilkins, [nstructor's Resource CT-ROM 10 Accompany Porik's Padiophusiolagy: Concepis of Altered Healil Suries, Seventh Edition

Normal Papilledem'a

Pupil dilates
(expands)

Pupil contracts

!I--l‘-l‘ !
f”'r'

Ty s \\;\‘t\-‘&-

Bright light Dim light

Cheyne-Stokes respirations



Interventions

. FIRANH , CPP, V/S & arterial pressure

. N1FINHIALNTITNIAR
Ventriculostomy =—=) 9¥u18 CSF
craniotomy or craniectomy E=—=» decompression

. N95nEAEEN (Fud
barbiturate; pentobarbital, thiopental
barbiturate coma === @ brain metabolism, cerebral oxygen
consumption & cerebral blood flow —) an ICP
**529019% hypotention 91181

reduce cellular metabolic demands : atives AaaNAT ICP

L‘WIN CPP @@ ICP ; DopaminesPhynylephrine

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



Interventions (ia)

etic ; mannitol == serum osmolality {N:2

PN free water ANHARNDY
® steroid : decodron|:>@m brain edema, ann1985719 CSF,
%q8111n1189 blood-brain barrier LAZNIIARA

4. m‘i@um‘%mmﬁmﬂ?@ Tnelaviadnemnatlauas lHraastaanalex
- PaCO2 35-45 mmHg
- Pa02 > 60 %
(PaCO2 43 ——) cerebral vasodilatation == IICP)
5. temperature control ; #an (¥ waz EHANEY Rnnuans

AIUNADINITAN  AIUAINNTUNIZBMTTFIRE

©. restrict fluids
aculty of nursing BURIRAM RAJABHAT UNIVERSITY
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o dgymianAtyzasntigsneiinge
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



[] !’
m'swmmméﬂwﬁﬁmmzmamﬁcmavim
ABNIININTINND (ventricular drainage)

FAVINUDUATHEFS 30 DIAT YR ATHUHENITINEN
2. NNEMMNASIUMLINIS919 External Ventricular Drainage (EVD) Wignéias las
2.1 MafuARUAgudEneds “0” %3a Zero point hms9riu fsnansgy (External
auditorycanal) TyiHeNmINe
o o/ o/ I ¢ o o/ ' o/ 1 @)
2.2 NINTEAUAMHARRNTLIS i mne laadnainfienatgy daszezniondands
a g = -4 % o/ @) o/ o
LuFNa5Eu L Tuunass auflsgamenaes Meszunen aamas fodiuaauiigegnnei
A o A 1 (~ . & (% o 4' A
warFntneiaRgsdd Ventriculostomy A95EALAINNANNLENALNAS —

3. FINATEAUNN DAUNAIIUATY EVD Sn15iaaew Mo aNwusiuni1suiglevisel F113i0 ()
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VENTRICULOSTOMY

A. Drilling of Hole B. Insertion of Catheter into Ventricle
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Right lateral
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