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K7 - m NaraUidan

raumatic
/B ain edema/ Brain herniation

® Cerebral vascular Disease

® Increase intracranial pressure
® Hydrocephalus
® Epilepsy or Seizure disorders

® Neuromuscular junction disorder —

® Infection

® C-spine, T-L spine injury & Spine cord injury
aculty of nursing BURIRAM RAJABHAT UNIVERSITY
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= Motor cortex
2219188

Broca's

area

Primary
visual

Auditory

cortex : :
Wernicke's

area




Nervous system

Somatic

Spinal cord

nervous system

Crerebrum

Diencephalon o e
Cranial nerves
Cerebelllum

Spinal nerves

Medulla oblongata

Autonomic

nervous system

Sympathetic

nervous sysiem

Faraympathetic

nenfous 5'_-,-'5tem




Precentral gyrus Central sulcus Postcentral gyrus

Limbic lobe

Frontal lobe Parietal lobe

Corpus callosum

Parieto-occipital sulcus

Thalamus Occipital lobe

&

Pineal gland

N
T \>—\»‘ ) "bw; Corpora quadrigemina
W Aqueduct of the midbrain
» = X2 Fourth ventricle
=

Cerebellum

Hypothalamus

Optic chiasm

Temporal lobe

Mamillary body
Medulla oblongata




Cingulate
gyrus

Orbitofrontal
cortex

Septal area
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Amygdala
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Fornix

Thalamic
nuclei

Mammillary
body

Hippocampus



‘Anterior
cerebral

Anterior
Pituitary gland — s T communicating

Anterior cerebral
Internal

carotid (cut) - Cerebral

- Posterior arterial
communicating circle

Middle
cerebral

Posterior cerebral il

Superior cerebellar

Posterior
cerebral
Pontine

Basilar
Anterior inferior cerebellar

Posterior inferior cerebellar
Anterior spinal
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AN1UIAILYIUVNINNDS

(Traumatic brain injury)

MAJOR CAUSES OF
TRAUMATIC BRAIN INJURIES*

ATTHIIHNAY N15LIUAYRLUAINTS
o = = =N
VNINIHYDINNDY 1980 WUNNYTT
ﬂmm?uﬂmqmnm‘i’ﬂgm@@

Uszandanln Inefamaeinuss

—

JITE RN =

SUICIDE

ASSAULT

STRUCK BY OBJECTS «nc. sports)
MOTOR VEHICLE ACCIDENTS
OTHER

FALLS
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o

W% AN AAITN TBI

A9 ALY AINTITVINTHIDINNES NS
AINTTWARN (Signs) DL LABEN9NTsIFe (15

o goyRuAusfnda vda sEAUANEANFIRARITNTTETIIANAT
*  gryAuAINNTITIILA T9nau (Retrograde amnesia) WEENAY

(Post-traumatic amnesia, PTA) 1ian19U1ALaL
*  HAuRaUnAnIesTuLlsEam

*  An9uaeuulaIpes mental state 94 LIRITILARA
o/ ° ~ = " v @ Y
NUAW, ANEOUT UAANYED 1an N, Antas iiugu
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2. WNBANINIIATANT BTN EDUIAT

NTFLAAIATITNLNE AT VLN AN U LHB NN BN

o Tpgp1am999nL [Fa1Nn15Ne9Tin (3849982 89N1TUIALTUANNNITAT9
TWNY VEUEHIFA WID NITATIFAN)

*  FINNITRTIINWNTTLUVUTEa (CT scan #a38 MRI) #38 91NN1T
M399M179 BURIRANTS (biomarker) L4

3. AINAINUNAEUDN UTTNDUAIE

- Aewzgnnszunnlaadnglng
~  guadfinnisiadeuauuusLasiaes

= . o ;; Y, ‘dy
- AFUIALTULLY penetrating WAL S aondn Ul aues
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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
, y ’ Axon /P #, Axon g - Death
Gray — Cell / ? Ax.on Brai
matter , body | twisted 1al:
N : H and torn cell dies
.= Shearing [ Ayxon < from force
force H
causes Myelin — ;» ,
White — axon sheath AN
damage AN Torn—2. )
N w/a N TJ_.
Agy® away —@yi™
/( ~  from 209
) synapses g
© 2015 BioMed lllustrations LLC™
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AN Wty / > /

ST/ EAS ﬂ \l/
- = <[ < T o
- MUt LA PN I13UTIALYIU LEIEI BB
(direct injury) (indirect injury)
| |
v y o
I R AU LTI RARAUAQNE
AUV DAY AL UTIARA D4y | s .
L L YBITWNY LATHNAFEYIAU Y11
ATEYaYH ATELARBUN > e
, Rl WiAnnNITUIALEUT ATEL T
2 113905 ANEN L iy 4150 (1 armdinl —

BN 1119

qmuumwmﬂﬁz@ﬂ

14 ININNNGINUNTE

. Contrecoup

U0 (Uauiusaiing
AHZNTZIL

AN LNANYNT e .
umwﬁmﬂmummmmmu

NNTWENANENNIWIUT 20 madansaanlnems
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‘ NWENBAFTSNATNABINTISUIALTUN AISHL
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“ 1 1
UL IS S S NHD

(primary head injury) (secondary head injury)

nlaF51Y (scalp) VN 1 (contusion) aa@n (abrasion) &n#1a (laceration)

=
nzlnanfsue (skull)

2‘ 2 I . P=N ‘4910 TQ/ A ‘d;
nelnanuans1atuuida (linear skull fracture) N15UANTHARN NIDALIDAADY LEIBRFT
uaziHaaNaIRIuIHan2IaLiin epidural hematoma , acute subdural hematoma Wag brain
contusion

zfmvmmn%”mu’?mmgm (basilar skull fracture) §MN130IHIRLININAINITUALAINTT
LAAY 111 9BREIAAT USLItYady (Battle * s sign) wiayRnen \neaasniasuiay Jun

= = o = a o/ a A = %/
vEDLADA [Ma19ayn (rhinorrhea) Waz/38911999 (otorrhea) Ranilsu3umisauinalisaaa
(raccoon ’ s eyes )

ﬂa‘:fi/mmmnqu ( depressed skull fracture )



of the left frontal bone
Severe

fragmentation
of the left
| orbit roof

—— E | A cerebrospinal fluid (CSF) leak occurs

in about 20% of cases and can result

re
fragmentation
of the left
orbit floor

in fluid leaking from the nose or eq

e

Anwauz CSF rhinorrhea

Fragmentation
of the orbital

asnanFmaduidoa vouaiiladiu CSF

Orbital content
collapsing
through the floor

Anterior view Sagittal view




a < H 1
‘ WRITENISATNUBDINTISUIALIUNAISHE (819)

. N 3. Cerebral concusstion A8 N15AaNDI(HSLNS
< S Y YR N o 1 1
UIAIUNATHESLHZIUIN IR L R E I ol P A

(primary head injury) WAL R INNEITINE

¥ ¥
o . . @ l | 4 %
4. \¥iasNa9% (brain contusion) Hinnefidenunsnegsendaadanasls

dl =\ . [P\ = dl o = o VA
auile (subpial space) e ldfinsiinannuesidosusauasduaiteyinBiRaaes
ANBIN FARN

& & - : : : Sk
5. N1sUIALALNA (Uaasilagnassanudeng (diffused white matter injury)
o A o W = 1 o % % dd‘ v o/
ANAATUHUIHUIPLAU AT BN TUIS AFNNANRVUAT [FSUnTINTe

LLARATUALNGIVINNEIA (bilateral decerebration)
rd = i . = i d . =
0. LHANNBIRNAIA (bram Iaceratlon) 2PN AN NYTPYDIILHBANNDNTINNY

A15RNYIAABILE BB AUDYALAZLE B LN
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Emissary vein Arachnoid granulations

Superior sagittal sinus Bone of

calvaria

Dura mater:
Periosteal layer
Meningeal layer
»=—Arachnoid mater

S

45— Pia mater

Describe the layers of the meninges and

e flow of Cerebrospinal fluid (CSF#
subarachnoid |
space

Cerebral vein %? |

s

\J/\ g T\ )! N
A1 N
Y Lo { A \'

Cerebral falx

/} Arachnoid

Subarachnoid «—— Pia mater
e | Arachnoid vili

- ng T » drains CSF
Venous sinus into venous

sinuses




« Shearing
* Twisting

/ /7 -—-‘—Contrecoup

("counter-blow")
» Contusion

* Swelling
* Blood clofs




a < H 1
‘ WRITENISATNUBDINTISUIALIUNAISHE (819) ‘

& o i .
UIALUN AT HESZ UL NN (secondary head injury)

Intracranial hematoma ‘I::) cerebral edema E> lICP |:>

brain

displacement

epidural hematoma ° ventricular

Vasogenic edema o Asilidaudan
subdural hematoma ¢ Cytotoxic edema fluid pressure e R AL
- acute > 15 mmHg AND g
- Subacute : JUAINLAY
_ chornic AIHFNTE T3

Subarachnoid Tnsenzlnan

a &
bNHNYI

hemorrhage aculty of nursing BURIRAM RAJABHAT UNIVERSITY



AN
L /
S \{/,JN.‘\

iw | Intracranial hematoma™
:J\ 'é"%ﬂl

Epidural Contusion

0 d Y} 1
pidural hematoma LufaUADAN Sub

arachnoid fj - Subdural

FINARINNITRIRDADANIINNIBARDA
ULASLAEVRBALABAAT middle meningeal
NADALRDART superior sagittal sinus bR
diploic

*  Subdural hematoma \fufasannii
SaNsannnNaTiRiRanannanaan
L@BAAT cortical LAY bridging Gf@l’fﬂi@@‘iﬁ

® Subarachnoid hemorrhage HnLAEZ3H
LR %%Lﬁmmmﬂmﬁﬂﬂwmﬁ/ﬁ




Types of brain hemorrhage

Skull

Dura mater

Arachnoid mater

Epidural
Hematoma

Subarachnoid
Hemorrhage

Pia mater

D;
’

<

A

=5

PEAASE RHD

Brain tissue

Subdural
Hematoma

SO A
IS8 D

&

<
(0>

)
0,

Intracerebral
Hemorrhage
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nisRAudAtsanissneInanensallsansiunisUsniu
ANTHWLINIENNITUIAE TR T YA FDsINAsusTzazwIn Naud

= Y & A A v o/
srfinzumandauannisuini§u iefias inissnunluszas

o v |

Baunanlfmnizianzaaiingnae i
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A15U5s2LHKa SNz UUUSsEHIN

(neurological signs)

P

f911% Glasgow Coma Scale &t/sznaudias

* Eye opening (E) U5si8UN1584AN NBATEALAIINSENGY
* Verbal response (V) N9ABLUAUBIADRIEILLLNAVEDIL AT
* Motor response (M) NM9ABLARBNABRIEMULNITARDWMY

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



Eye opening (E4)

Verbal response (V5)

motor response (MO6)

Spontaneous (ANALAN)
To speech (ANAIRNYNIGEN)

. =] U v &
To pain (Z\]N@]WL’]Z\]’]Qﬂﬂ‘iZﬁ@luTWWU)
No response (({@nA")
Oriented (WAUNH)

o/

Confused (WARLAN)
Inappropriate words (WA [#ws A Hmsnzam)
Incomprehensible sound (ya {Fus lidunten)
No response (Taiwmm)

Obey (MMFATURTHAT)

g 5 p=] a A & 1% [
Localized pain (m‘iﬁﬂmmﬁmmmmwL@‘ufmgﬂmm)

Withdraw (Fnuasanniiannudiuadigy)

. . @ =y
Decortication (N9 UNUBILUULAFILALNE ATLIAEEIR)
Decerebration (NMMSAAUAREILULLANAAIINIEgA 218iamins)
No response ([xfn1smauanasineg)




B. Abnormal flexion (decorticate rigidity)




mgahum U5 ILHKRANIAYD

AERSNINANSEVILLAS (NRT
FUfRRsiaus Wane Tlfindasie R = react to light normal
- AuffsesauasWanadn Tufindatie S = sluggish
HAufRBesiousWane 1TuAAndatie F= Fixed
Tm 1797

UNNAEe C = close

Pupil Gauge (mm) e
3 4

5 6 7 8 9
e © ..“"
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12% 27 (motor power) X 6 SEAL

grade 0-5
Grade 0 %189 BHENISeAaW N
Grade 1 Wnneda nsAniialé
Grade 2 Bu1edy 250 (Fanuuasy
Grade 3 MNNYTY YNULAUFIULTI [
= Y] Y & Y]
Grade 4 WHAYEY YNLARFELT FILANTaY

Grade 5 NHNILTY AMR/ILNG

aculty of nursing BURIRAM RAJABHAT UNIVERSITY
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i\%ﬂ% A5 LUNSE AL mw‘gmwﬁmﬂ?ﬁ GCS

/

* 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%5-6=coma

AN

fulaenadagu TASURRMe MC 2 MC Asuznszunniis aay |
Uszifiunudn Benliduen dudesnsagyamabidusmednumaniidanszsu
yinligy s lFsuumiufeuzssiula
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



____________

SRNAwieNUng (Alert) e Stermum
2)  Bunm3L589 (Drowsiness) ﬁ: 274
3)  WARUAW (Confusion) EA ;%
4)  @uu1N (Stupor) g : \ﬁ £ /)
= A : NN
5)  NUNANG (Semicoma) TN
6) NNANR (Coma)

a

dfsuuansldannsaneuauassisantsna s Hnsnsedmlae

L2 1

A5l UnAviBe R anaaITilaL vide [FEadundnnde Trapezius g

= v A N = Y ® N . v 1
LL‘NGT %i@?ﬁﬂﬂ%ﬂﬂ‘lﬁ‘i@ﬂ@?‘lﬁL"V‘LI‘LI‘iLme Ma rrum ?I@QE,\JI‘]JQ%I
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ANy

o/ A ¥ A = d?j Yy Y o/
¢ RUNANTTANAT G1FINITOANAT wAzeNHatuNTln [Fudanal

sndn TaagwszAuEannn (Stupor)

v o/ a\ =| o/ Y A 1 =\ o/ 1 o/
o ASuuEnismnnsndnsnaduanFiNevedeiien daed s 5zAU

FNAIVNAFF (Semicoma)

=4

o ASuusnsldansoneuanasing anaguszAunnaa® (Coma)
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Prognosis

FAANAT GCS < 5 aR91m1Y 60-80%
a/ o/ 1
*  BIYNIN BRTINNGI NANTTINE (KA
*  AIMNMMTUEPNIANNIRENBIRAUNG 11U Fixed dilate pupil, decerebrate
NANIT5NE (1A
v p=| o/ o/ [P
® (T scan WUNMMEANBILAN, fIBRIAaR NAN1T5NEN (1A
o prwsulunglnanfsuy BegenindnananeBoiNau
*  WugnasH Wudn Apolipoprotien Allele E4 Snans nundi (A
* f9Afili CSF Lactate, pyruvate, LDH, SGOT, CPK, Myel
NANTT5NEN (1A

e protien g

e g NeRANNAIAn AT
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



Traumatic Patients

V.

uwrasU§iRnsdidas Gsuaiitiue

(Clinical Practice Guidelines for Traumatic Patients)

Initial assessment and management

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

2

v

No TBI

But other organ injuries

TBI and other organ injuries

T

2

TBI

1

-

Other organ injuries TBl/

Definitive management

/

WHINNRBU UG
s & A
NIUUIAE LTINS

aculty of nursing BUF. .

—



Primary survey (waanfiiigadiasnuanasuimauaslsznauUéiag

* A : Airway maintenance with restriction of cervical spine motion AA9LBNMH C—
spine Tmginnata semirigid collar Fausidubutasanasnmfuiiasenilonad
nazgn@uAaLInay(Fgs

* B : Breathing and ventilation § adequate ventilation W9 (A5 hyperventilation

® C: Circulation with hemorrhagic control §MHMNATEHEZANAA A ety
N19LRLADA

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

® E : Exposure and environmental control mwmmﬁmm%ﬁgﬁéwmﬂ ‘ifmﬁg\‘i
UNALKATIATHS

/Foculty of nursing BURIRAM RAJABHAT UNIVERSITY



junct to primary survey

otracheal intubation €11 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



B
a wvn =\ @ o
LLHIVITN L’J"lfﬂﬁ‘u FINFERUTIALIUVINNBDY

(Clinical Practice Guidelines for Traumatic Brain Injury)

_/ Initial assessment and resuscitation

<4 L

6Cs 13-15 Mid T8I k=g UIHGCS b 6es 3-8 severe Tl
WA vital signs stable =
ﬂ L NI19041
N g GCS 9-12 Moderate TB| | - Endotracheal intubation
LL%’JW’NL’J%UQU@T‘I?W — Controlled ventilation

GH TR IR 913007 _ 1V fluid
- 02 therapy — Medication (Mannitol/Hypertonic
~ IV fluid - saline therapy eNfiuEN ATB )
Low risk | | Moderate High _ CT brain T brain

risk risk ~ CT C-spine or C-spine x-ray s — CT C-spine or C-spine x-ray




Mild Head Injury (GCS 13-15)

v

r Risk Factors T

High Moderate Low

Admit / Observe ER

al least 4 hrs, , = CT brain

} l

Carc Map MEHI Carc Map MEHI

YU URnTaNaILIAEY. 2562



GCS 13-15

— {a9uiFes

mm) CT brain, admit, Consult

. Howmsnz TvanuTogune Tvanuan

¥
o

PUVHU =2 AT

thunmng mm) Admit FILAABINTT 2 TH.

¥

- - -
. BUDEH =2 A5

. GCS anad 2udu

= =
4. nomsszuulszammnnizn

= s .
C lszmmaun

. maun: TvanTauds Tauuna a ’5‘” ‘fi’l%?éi
T nomslefaee . o
. Adlang Tnanuany - FLANNIS
- o . A 1 = L L L 9 e = Q)
. N3z nanuanguuUikanla Tungmaginowiiamg lild | 2. GCSiau 15 ) AILAG
- & = iy 1o . luthefawe
. TS aMANNAURTYE  vnendllsans - hinhefsue PINIT

_ ‘lzjﬁmqﬂ iane1 LAGES 13-14 4. WiaATEzonon Wnih RAJABHAT UNIVERSITY



Par =
HiUHATOU

LUWNH ER

Unni ER

WiNa ER

UWNE ER

WiNa ER

LmﬂﬁER

1M ER / X-ray

v it
HHINTMIQUAaINY 'Iéﬂ']ﬁl‘ll "Iﬂlﬁ‘ll'I'IH‘I‘HS‘I]'IHHE'IQIIH&"!HII'H

Y 5 o
FJ'I.I'JEI‘I.I'IH IUNATHE

GCS 3-12

T asnWInsinaRuve s duizag T

Hyperventilation Taa 1+
ANHMZDINIVOI Yes RR = 15-20 a1t
—  » I
Brain Herniation T.V.=5-10ml./kg.
¢ @ 14 Manitol (Bolus dose)
1 CT brain <



CARE MAP nsguafiagunaduiifsuy iguus (GCS 13-15)

ASSESSMENT  ®  4nuseifiuarnsnesnnigynIsuy * Assess General
v YV a dl o/ a an o/ ono .
* Gfmmjmmmmmﬂuwmﬁﬂmw/mmmm@ﬂ/ Condition, Progression
WAHNTTSNEN and Complication

* Discharge [# fin{sifi%a
FnannTUzRNE
Diagnostic ®  Film Skull (Moderate Risk) * CT Brain ¢85
test ® CT Brain [1 High Risk N918/ GCS < 15 waé’jﬂqa RAIIRIY
Ngs/anfidanaainias 4 Faluaudnd i
®  Film C-Spine Faftoed
® Chest X-ray SlofidalT
® (CBC, Plt. Count, PT, PTT n9tdK16in G/M nath
Aalalel




Medication *  0.9% NSS * WlAew Drug IV, IM i
*  20% Manital LNaRTaLNE Oral form £171 N/S improved
*  Antibiotic tHaRYaLT

Nutrition NPO *  AMMIFFIINAT TIEANAIR

U

AT Tnlviuanfsuzge 30 (@lidfin  *  dnlviuanfsuegs 30 °
ity Uszllu V/S |, N/S 11n4-8 .
Uszid VIS, N/S 90 120,11 8 AINDINTT

>H.U3N folUnn 2 1. Wound Care
W IHRINABINT 4 7). B8
Taiind Thanaenunnd

Wound Care




CARE MAP n1aauaitiaeunaldufifisuziiunas (GCS 9-12)

ASSESSMENT *  HNUTIR M599919078 ®  Assess General Condition ,
® Primary survey (A-B-C-D-E) Progression and complications
® V/Sand N/S Observe V/S and N/S

Diagnostic test CT Brain CT Brain if necessary

1
=

Film C-Spine \Hafia1® BUT T,

4
=

Chest X-ray (NaHdaL

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

Electrolyte Electrolyte EriRmnRasuan
PT, PTT n9eiH16in AT T e

G/M NAEHNGIA

Nutrition NPO &1 N/S T Reudasnnuls




CARE MAP n5guaiiagtnaduiiRsuyiunans (GCS 9-12)

Medication ®* 0.9% NSS o LlAnu Drug IV , IM {14 Oral
*  20% Manital iaf¥eried form €1 N/S improved
*  Antbiotic lafi¥ayied
Antiepileptic drug, Analgesic IM
Nursing UszifiugUagusnsy
intervention TnluanfsEzgs 30 © (G {HTdaRm)
UgelHu VIS, N/S N 1 2.
WANAZUWANFIYN 2 BN
AUATTULNNLAWN

Retained Foley’s catheter 57891 t¥en

Manitol / WA

Pre—Post Operative care




\* §ON 1 (1 1
,iw W9 1HNTS e uInusiafTYy

’Ii@tt@%ﬂi&l’ﬁ%ﬁ@x‘i%ﬂLa%

Tnaviuvngla (Airway and respiratory support) HUAE9IH GCS < 8 VN IEADY
Ts5unslaviadnemiela wazdaengla (intubated and assisted ventilation)

2. mﬁ@t,m‘a‘wufmﬁﬁﬂ@ﬁm wfilanazANAulafingn (hypotension— systolic blood

vV = dl . A 2 (%4 1
pressure < 90 mmHg) ABANRANLALNNIIE Hypoxia bR Hypercarbia LRZLA [2N1EAINE17
DAY UBENIUN
3 1 A ~ A o = 12 1 . .

3. ANTUIAEUIINDN 9 N1IBN9HeURsN8TeuATAn @1 tension pneumothorax, cardiac
ternponade, hypovolemic shock fiaaneneu3nasails wazlinigsnuiasineinyiaed

4. 199999058 RN NUSEa e (neurological evaluation) IPLRANIZN15m999973

pnsniung nanfseygeBefiasBunnameauazu
5. fjuaefilds8ndannene #egwin neck immobilization a3
© J % o =2 1 o/ = a A~ v
AITUIAEUABNIYANAWNAIRINAD  INT1veifiedungnetivunduninvEeidedin (5

finlszingsds aculty of nursing BURIRAM RAJABHAT UNIVERSITY



/
A155NELALNISHIG A

Craniotomy A8 N5 Tlany manfsuziiaidenaanan
anpgniqfuTla

Decompressive craniectomy A n1sK1dAdlanglnanasn
£$I| o/ =
NaTeunsANTU LN anFsuy
Ventriculostomy Ag N5 AT UNY INTIFNDS

Burr holes fin n191azguazldansiingaiaiidan

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



I s 7/11/11 Right Craniotomy Surgery

Hematoma

evacuated W Boneflap
removed

| Saw cuts §
bone flap
T

Plates and screws
secure bone flap

IGHTED
VISUAL SoL

E SEAW ALLOWS.A. 5150,000
PENALTY FOR UNAUTHORIZED USE,
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ORI /
Tl ‘ NISNETUIRNRINTAA (craniectomy)

TS HUAATARL I8 81N1TUAZBINITHEANNNTTULUTEEM
2. Anvinuausuee 30 aven lnsinasluuwinss il Seazdaaiiasiunis
o ) ] i v o o o v AL A ~

AnfWnY jugular vein d9Na FAanA1 Manauiala [FAuAnnisnie laiaan
Usnrauansuaulnaan (s budas (hyperventilation) Huawilunadinadix1sin

3. QUAREIAMHWANNNTSNEIRBAANIIZANEILIN 11 mannital,diuretic 138
steroidazAAATNAINABINTTIINLAIL

4. WheefiennnsuarenisuasseasnIstlAeuilaeannsulung nanfsusaas

Tadeuestin RaUaINI1s Malleueesdeafl (UIResa N a5 ieni1nean e

UINE1E0N15 581N AU AIAI KNI qNed aglsefine1na1n1swasa1nis

LAAN ATAITHARAEIULHBE o aNB911389a7 ICP monitoring
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SUaandiaueadaiiaswe lngsnuiseal Paco2 in)
7 35-45 RadinTLsanguagasigisnsnis e sz duunf WA Hlas
o/ AaYyY v 1 a = o/ a @ cil
SnenaomgR AN 38 asmaadud wazinszdsnisifianisuinaui
ANDITLHTTADY

6. guaulnanisFmenzan laausnmnlnmuinsianmmun
ATMNTUAZAUE A FSUAI9DIANTATHILNRNTI N DL 19 REIND

7. Tﬁ%@ﬂjﬂLﬁﬂfJﬁUﬂ’ﬁNﬂﬁﬂmﬂLLGI'GL‘W@ﬂﬂﬂﬂ‘lﬂﬂﬂﬁ‘mz (cranioplasty)

//

992911 UE N RIS LAY 2-6LAaN

8. UBfiuNISAANIIENADARBARIRINANEAGN-(deepvein

thrombosis)
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T NMICHNBIUIN (Cerebral edema)

A ANIANLTNINSHEYTINNITUINHINTEN A
4 d'd % 4' o Y A a' 43 1 = a'
AU U RSy TTagafivin FUS IR a9aNagiRNT Y @i Sn15ii
o y 2 - e s s IRy
PBITIUIUINTIINE NS S RS Waan15ANUS IS ReaTnaaLAn
ANESadfenden e AN

° ic edema Ifi fn99i imtinfisnun@zes blood
Vasogenic edema AAFINNITHNTITVIIRILNTITVTAUIVIATHLNGAABN bloo

brain barrier YinlAfuwazlUsAN Sadingrasissndragad
* Cytotoxic edema AAINNITRENTNT N15TU B AeNEDNUBNIYAS F9%iN (3

= = -4 c a d%fl 1 A GEQJ < I o 1 a
NT%L%NLL@::mqqmﬂTumm AMsUINIRAR (AL AR [FAKANE AT
593110 vasogenic edema NT9IRRNBILINDEIRLUNAW LAR91NN15ASUNS
%/ cilcs v v CI’ 1 1 = -4 o ol/ 1
WA Nius NI Inatani SntzasuaulneanlEiAaludeniy uay
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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

S

Normal neurons and gka

Edematous
NeUron

Edematous
capiiary
endothalal call

¥ Edematous astrocyte




Normal capillary Vasogenic edema Cytotoxic edema

Edematous
neuron

Escape of plasma filtrate
into the intercelluar space

Tight junction

Swollen
endothelial
cell

Astrocytic
feet

Edematous

astrocyte




Normal

Blood vessels

Cytotoxic (cellular) edema

Blood vessels

Vasogenic edema

Blood vessels

YUIe L%UW%@NN@Q%W@@@?]%L@H (Brain
anoxia),N15a7aLaa(Cerebral ischemia)

BLOOD VESSEL

LUMEN

ZIN

EXTRAVASATION

BREAKDOWN BBB

1N19.78Blood brain barrierntiaga1nlauLABe

o/ = Y A dl a 1 % £§/
@ﬂL’NU‘Vi‘i@L’N%L’N@@WLﬂﬂT‘ViN‘iﬂUﬂ@%L%ﬂﬂ@ﬂ




Vasogenic edema Cytotoxic edema

1. Disruption of Blood brain barrier 1. Blood brain barrier not disrupted

2. Fluid accumulatesin extracellular space 2. Fluid accumulatesinintracellular space
3. Affects white matter 3. Affects grey matter + white matter

4. No diffusion restriction on DWI 4. Shows diffusion restriction on DWI

- 8 3.

Seen with tumours, abscess Classically seen in ischemia

o alliligy \fhes

Grey matter spared

Dr Sandeep Awal



Cerebral edema

Pathological increase in thg water content of the brain
Increased intraicranial pressure
Neurologica I.‘Tdeterioration
Herni’iation

Death
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Hydrocephalus

Funnnsifiimandeeanouas [Hanas
Tulnssanasnanfinl il lnseaneed
ana e HAnsneTULALYINansLie
aneg e lin19inuessanasinUng
FUNNHINTTVBIT WA LA AR L]

UNNIBY
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Superior sagittal
sinus

Arachnoid villi

Subarachnoid space
Arachnoid
Deep layer of the
dura mater

Superficial layer of
the dura mater

Posterior horn

Choroid plexus

Interventricular \ \ )
foramen d
\ \s\
Third ventricle

Cerebral acq ueduct ;

Lateral aperture
of the fourth ventricle

Fourth ventricle .4
Median aperture T ;. UBnnones CSF Twmsnusnifiniieg 25

of the fourth ventricle N LA
mL TuglnajasfluBunnmes CSF Usznnm

150 mL
Pressure 7 — 15 cmH20

Choroid plexus
of the fourth ventricle

Central canal of the spinal cord



No Hydrocephalus Hydrocephalus

Normal amount of Extra CSF in the
CSF in the ventricles ventricles Pressure

~ \Ventricles

3

Tpetnf CSF fvunfilasfiunisnssnunssunneaailaanasiunsnanfsuy
NRI9INT CSF gNaT198Un1910 choroid plexus 134 ventricle CSF azmaluma
ventricular system LazN1W foramen of Luschka L&z Magendie Tusr

subarachnoid space HBNABIRNANBILAL (R UNAILALEATIRENNAL Las

p—

arachnoid granulation N198579 Lme‘i@m*’?N @ 1w CSF @%Tuﬁzﬁuzm@@
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FINFLULNTIFYI TN IHIDIBIHIZ LN RIUYDINHN DIV NNANHUTALNTS
FENUATAATNNALIDY CSF (AR choroid plexus , ependymal
line , perivascular space , CNS venous sinus msfmﬂ@mimmm

Andng asta i coor e — N e view
' ~%_ Lamboidal suture
1. OverprOductlon Of CSF Sphenoidal fontanelle ‘;,;-ﬂ"- - ; Squamosal suture
Maxilla " — Mastoid fontanelle p—
2. Subnormal absorption of CSF Mandiole

Top view

3. CSF Pathways obstruction Frontal bone

N <
) \ ! Anterior fontanelle
Parietal bone 75\

1 — Sagittal suture

Posterior fontanelle : i DS

Occipital bone ———===%



Normal cerebrospinal fluid (CSF) Hydrocephalus

CSF build-up
in ventricles

ANYUTANHRALUNRYDY hydrocephalus UseinniiazH
lesion ATl MI9ANEEY CSF pathway WEa199%
Haruoiiiuden (mass %58 blood clot)




B>
hydrocephalus {iRe1NN19LANY 2B CSF 134 ventricular system L%

o nnasdwlnniilasenaed choroid plexus viEpeaInAIMARLNRTEIN1TAABNNAL
289 CSF (communicating hydrocephalus) ﬁ%@ﬁﬂ"l‘i@@ﬁgu‘vmxﬂﬁuﬂm CSF (non-
communicating hydrocephalus) T@mﬁj@\‘i@ﬂ

AYNHRAUNRLANTLHA &4 congenital atresia of aqueduct of Sylvius %@Lﬂumm@ﬁ
Wuumﬁqmﬂ yinlsmifia congenital hydrocephalus

= @ I Y
91 hydrocephalus 1in2ulAnTasnaaa9ny ManFsu (sutures) §9NUA 231

NG LA BT Sut,u res

Bl Y . Metopic
® LLWﬂunﬁqﬂW sutures ‘Ll@ILL'ZW FENLIT WS ventricles

Gimmmmmm?mmu HBANDY UINARILASHATTHAN
ManagRndLlagararasfses U Reuwl a

aculty of nursin



|
|

°

\

3 i;%

-\

AN, :
A0 47
P/
e _/'J

&
|
,/“

@ A

/

3

WANLAN cranial sutures $I9INTl@

¥

,/

bulging of anterior fontanelle
splaying of cranial sutures
cranium enlargement
abnormal breathing pattern

Macewen’s sign

[P 1 a . .
gsf‘my 9¢H intracranial hypertension

headache
projectile vomiting
deterioration of consciousness ,

papilledema , the 6th cranial nerve palsy ,

S

‘ -

) Symptoms and Signs of the hydrocephalus

poor head control
engorged of the scalp vein
upward gaze palsy
quadriparesis

seizure



////’
Investigations of Hydrocephalus

ranscranial ultrasound

2. Computerized Tomography (CT scan)

3. Magnetic Resonance Imaging (MRI)

4. Transcranial doppler ultrasonography (TCD)

HYDROCEPHALUS




/

®  brain herniation
® Blindness

® Seizure

® Quadri — paresis

®  Memory impairments

aculty of nursing BURIRAM RAJABHAT UNIVERSITY



It & ) Treatment of Hydrocephalus

ical treatment (Non — surgical treatment)

*  Acetazolamide w34 carbonic anhydrase inhibitor AL EL O
am CSF flow waznN15a519 CSF

*  Furosemide e diuretics i trfiinll Snagnaannisasng
CSF uazdasnssfAnnsagNnaLae9 CSF fas

®  Glycerol and Mannitol 11 osmotic diuretics Al iean CSF

pressure Imgi¥iserum osmotic pressure HANFeEUAZAY CSFE_—
naudingnszualain

Surgical treatment

® Ventriculostomy, VP shunt, Lumbar puncture

_—

\JABHAT UNIVERSITY



VP shunt

i,

\E:‘)“

g Shunt

Abdominal
\
’ :
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increased intracranial pressure : [ICP

]

God 1 I
NANBINITTIUNRFTINNITHAITNNIBIYBITNARTLNI
UBHBI5 WA ATTNANAY N IAaNASHe

1 YV

*  ANFRINNT AN AT RN
AN AAReUAIsaIilaaNes (brain injury)
(>20 mmHQ)
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Increases in brain
volume
e head injury
e Stroke
e reactive edema
o tumor

% abC?)%epgr%/ Logo

Causes of IICP

o o Increases in CSF

Increases in blood o CSF pathway obstruction

e Increase CSF production
e hematoma

e Decrease CSF absorbtion

e vasodilation
 hypoventilation
e hypercarbia / hypoxia

e venous outflow

obstructions

aculty of nurs



INCREASED INTRACRANIAL PRESSURE

e Changes in LOC e Headache

e Fves
* FPapilledema

» Pupillary Changes
» Impaired Eye Movement

e Seizures
® Impaired Sensory
& Motor Function

e Changes in Vital Signs:
® Cushing’'s Triad:
o1 Systolic B/P
e ] Pulse
e Altered Resp Fattern

e Fosturing
* Decerebrate

* Decorticate
* Flaccid

e Decreased

Motor Function

* Change in Motor Ability ® Changes in Speech
* Posturing

e Vomiting

© Infants: °Bulging Fontanels
°Cranial Suture Separation
o T Head Circumference
=8 ©2007 Nursing Education Consultants, inc. °High FPitched Cry



Pa’rhophysio/logy

— Auto regulation

/

CSF 9nAnBadng

= a0
NICLNLNBDALANNYN

ANITNAUVDINRBALADA
ANDI LASLANNS W
AAUABILADAAN

\

Cushing reflex

qu%’lﬁl% Pupil fix

N

goyidsnalnnisraLre

5

Brain herniation

hypothalamus gAnNMA

v

—
AAAIUANDY \\\\\&

papilledema

\

2

Fever

Vasomotor center

AN

\2

INHNAT1920 CSF

A9 (RUNAS

Respiratory gnnA

cardiac output

L2 SBP 49

baroreceptor

———

p—

/I’T@gUlGr

%

Pulse pressure 1119

Bradycardia

respiration

/

7 T 7
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Clinical Manifestations IICP

pANSRnAAsuulag

*  1UnpftezNIsAvaIa Bridging vein ifladinanasgniiansne
warflonisUanfsEzaan aewd

* @3 LaranUsTAMAIUIN (papilledema) TurasldiUasn
U‘jzmwmgﬁu yinlUszamangnna fin optic disc edema

* suAIRAAUNR occulomotor nerve gNNAITL

o FyaodwAuuula

o MAnEndieRnUn

*  ANMNAINISD MNISIAREUNAARY &
decerebrate LRAZARTNIHAED
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ASSESSMENT TIPF

Testing for absent doll’s eye sign

To evaluate the patient's oculocephalic reflex, hold 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.

f’_’_‘:\wﬁf"”‘*
N

Papilledema

B  Extensor or decerebrate posturing

Figure 52-5 Abnormal posturing. (A) Decorticate rigidity. In decorticate 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 rigidity. In 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 J.,
Schaller-Ayers J. [1994]. Health assessment: A nursing approach. [2nd ed.]. Philadelphia: J.B. Lippincott)

Copyright © 2005 Lippincott Williams & Wilkins. Instructor’s Resource CT-ROM 1o Accompany Porth's Pathophysiology: Concepts of Altered Health States, Seventh Edition

Normal Papilledema

Pupil dilates

Pupil contracts

A L LT R
rrr||'r"

AT

T g

Bright light

Cheyne-Stokes respirations
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ﬂ@é’ﬂ/foﬁm%suﬁﬂ IICP

ﬁiﬁWEITWTN'Wﬂ CO2 ﬁ\‘i?%ﬂ‘j?.ﬁLLZ\TLﬁﬂﬂ

CO2 A3
N \l/
' |
IICP J

{ WRDAILAD AL L
VNI TFHBILNH l

V

Venous return aMaN

Brain swelling <

19910150 @ |ICP
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TN v = a 1
ﬂ@@msumsmm ICP (si@)

WO NN

3. f9N396119 194 (B 999 19 9BNRIIEIM
4. nnznifiv

5. nafaAaastasyielalnafanaduneniugasduganismnalaaen
PEEP 81101191 5-10 .47 a2vin Anufutesangs CBF anduly
AzAIN

6. Mazliigy anasfinsnieesnBanuninndnng nisl
NIANINTU NRDALNDATLIY FNBILINTU

CBF {ama

7. ANIEARANRNTLNT AADALNDAN
! B aculty of nursing BURIRAM RAJABHAT UNIVERSITY
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aupsiinalnnisAauANaa WA (autoregulation) imiiniiaauanNIs MaReuse
= A g Y o/ = GEWGE 1= = & A o 2
AaAT (UIRL9ENaIA8N19US LU AR ALAeA A M 2urE aLanaaia ad (558
. AR91N13 Marasdan Uaney leslnddiden MadauiAeaann
— (cerebral blood flow) RAY 50 Na./W/iHaaNes 100 N5 (Arbour, 2004)

113 AR AN AN RE T UANAHARRN T LB aNas (cerebral perfusion
oressure: CPP) ATLRRLAITNALABALAY (Mean arterial pressure : MAP) WazAn
pNAUINNE IManAsue (intracranial pressure: ICP) lagiAnsags CPP 410

CPP = MAP - ICP

Tois) MAP = 2(diastolic BP) + systolic BP %ﬂqgﬁqﬂwﬁq Ia@A7 ICP = 20
5 mmHg. BP 90/60 mmHag.
A1UnN® CPP = 70-100 mmHg. qyHFAN CPP 7 i ananaa (d

MAP = 70-110 mmHg. /Jtyof nursing BURIRAM RAJABHAT UNIVERSITY
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Interventions

, CPP, V/S & arterial pressure

. N1FINEIAILNITHIAR

® Ventriculostomy =—=) T¥u18 CSF

® craniotomy or craniectomy =—=» decompression

3. N195NEIALE (AL

® barbiturate; pentobarbital, thiopental

*  barbiturate coma E==> & brain metabolism, cerebral oxygen
consumption & cerebral blood flow |:>2W1 ICP
**529019% hypotention 97181

® reduce cellular metabolic demands : atives BiesINAT ICP

° L‘WIN CPP @ ICP ; DopaminesPhynylephrine

aculty of nursing BURIRAM RAJABHAT UNIVERSITY
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Interventions @ia)

iafetic ; mannitol E==) serum osmolality LINHZIU

AN free water AMNHBAFNE
*  steroid ; decadron == aa brain edema, aANISH519 CSF,
%98111N1189 blood-brain barrier WAZNIILARR

4. ﬂ’]‘icg]l,l,ﬂﬁﬂﬂﬂ’]‘m’m?@ Tnelaviadnemna lauas lHiraastaanna e
- PaCO2 35-45 mmHg
- Pa02 > 60 %
(PaCO2 g9 E==p cerebral vasodilatation == IICP)
5. temperature control ; gnan (¥ wazlERiNEY fnnuans

AIUNABINTTAH  AIURINNTUNIZBIATFIYUNE

©. restrict fluids
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



1. n19aaUaNImT CSF 111 N1992U18 CSF Aagl ventriculostomy
| v J I
%38 lumbar drainage LAYNNS e acetazolamide g
a = 1 o g 5 | 4
2. NITAALUBNIATADA AN 1K A5 hyperventilation t1%46134
3. NITAANTITVINIRIBIANDY WK N5 eN9edulseay A5 ven
NALAA m‘fiﬁmmﬁu hyperosmolar 1719911 barbiturate coma —

g
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1 o/ INMa% % 3 v 1
aanuuaTuTamu (R anizgnnaszdin wanaisaasdinsezinieuay
MNEYABDN NAIULEU

*  1nn1sUaEiu GCS furniusieiFazuamining uazeag

A la
* . 9xlFnIstIuRent9(s

dl o o/ v o1 dyd
i ﬂtymwmmymwmmmm@
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ATIZHHNBILAND

Brain herniation

L} L T SR

HunnazidasuesnRanguEoaud
Tl AU AR INUNG ARaIT e N5
ﬂ%/‘i_INNG}Z\]ﬂﬁﬂ?ﬂﬂﬂiﬁﬂﬂﬁ‘mz\f@ﬁ@iﬂfﬂ 89910

a Y A A z:l =N cil R

NITHNDULRDAWIBNINUI (Space occupying
lesion) ANBILINLAZAITNAKATE W INSINZ AN
. LT
ANTW i1 1 HeAHaaNaITHN T INARDUGTDN
Danne HLazAe1enne Man ASEza TN AT WA
ﬁﬁaﬁ
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central tentorial herniation ¥1aa axial brain stem

a dyo/ a ! o/ dl
BHUAUNNLAAFTINNUNTILARNDHABINND

transcalvarial

cingulate temporal lobe BN WNATUNAY HN1TANTI2DY

\/ (subfalcine)

nsramanesg 3 vinldflainismlsanan
WA%iE corticospinal tracts YinlHuanwEes

central
(trans-

‘entorian \n59 ( decerebrate rigidity )

uncal tentorial herniation ¥in 13 WANNNDIYN
=" % v dl % 1
Jaalldmasedion oanisfiasaanulFun
Y =8 o/ o/ d! = =
AHARNFIAARS BHNIAAZTIBNIZBULNN
WiBganae gHNANRENed9Reg

/

a 1 (% I | 1 (%% (% Ad 1
U‘iL”JflA"?.f@\‘IT@]ﬂZ‘lﬁ@ﬂ ( foramen magnum ) %@Lﬂumqmumﬁmuwm Tu‘i’“IEWIE\ILL‘Nﬂ@W"]ﬂﬂ’JH

A = cill Py o/ ¥ o 4 v cila Yy A a2 cill 1
witpmaBen We W Fsunsufily axvinlianediasBeed fifaumaBangnnandenniu
astBenneeand (tonsillar herniation) vinlAnaaauNsaaninn19mgansle
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Tﬁﬂ‘l’i@’ﬂﬂl,@’ﬂﬂﬁﬂ@\‘l

(Cerebral vascular Disease or Stroke)

E———

— AMENENE NANEINNSTIRANE AR AINANI9TZIL
UszamiAnduasnwiiniide fainsuazanniauanseginu
N4 24 Falug FmanAniine nvasAdenaNed 7lUIRE
aNpIFLLAL/AR viEauAn wn (lHSUN1TSnENIiiaeTia

] N % . A 5 _ \ Middle
N HSunNEAes e AnAITNANISa195 I8 corebratf—~ ([ i
r (7 . cerebral

Internal
carotid

Common
carotid

Subclavian
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JaqaifinaFifinlsanaaniaagua

1. pruenlaings vinlinasadenden Hasweinussiudenfiannuneinialed
1 'Y dgj o Y] o/ I ™4 1 1 1
LIIANGITY N FnTsaamaemaaN5n PIRANHE AL ULATUANITIZE WU
NiN398aY 35 - 73 189K
2. lspauiala laawataifiuRnasing atrial fiorillation (AF)
3. 19AWIMIN
4. AHEIY TﬂﬁuTuLﬁﬂngq ﬁﬁfﬁmﬁi‘iLé’fmlﬁ@mlmfaiﬁmm;u
24 y . o0 )
NNIPULIABUALFINGTT NTRNgINesininanadanias
. ANHENTNIBIADA LaBANHA (polycythemia) LAAN1SEAR
I v 1 d;ilo/ o A
- 2809 o [Hu anafisulasnuenaunile

© o O O

dl d%/ p=% o/ o/ g 1 dl A
. BNYANINTN HAHANAUTFHDNITHBNIBINABALRENA
10. N15ANHNEIR UARRTIANHINTIRAIEAINNLATYA

/ T =
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Ischemic stroke

NUSDURZ 75-80

=

X

thrombosis

embolism

B

stroke

lsprapadananas wiomx
auanafia (il 2 «7ie

Hemorrhagic stroke

aneurysm

Arteriovenous

Malformation

NLUSBERY 20-25

Golden period 4.5 %LQIM

|

rt-PA

i

Remove blood clot

Hemorrhagic Stroke f ) 's Ischemic Stroke




WRINENS5INIY stroke

Isc ic stroke Hemorrhagic stroke
|
v v v
Brain ischemia Arterovenous Anueurygm Hypertension
\ malformation \A \’
No ATP | AV RN )
—¥ Arterosclerosis
| NRDALNDALANLAL LAZILAN |
Lactic acid MWL LAZHAN NINVRBALADA
\\4 ]
/ ~ ? 7 LA LB TN A
LABABDN (1A
Brain infarction W 4///////////,, \:
¢ - |ICH

Brain swelling

g &
NALHBLEBNNEN NRBA

Lﬁ@ﬂLﬁuﬂizéié///
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Internal « Middle
carotid cerebral
artery }__/ [ artery

V7

<
\
N\
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Anatomy of the Cerebral Vasculature

Cerebral arteries

Left anterior
cccccc

Circle of
WilliS/'

ccccccc

llllllll

oooooooo

Basilar
artery

Basilar

~ Common

Bottom view of brain 7& : P

R L
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(B) Caudate ACA

anterior cerebral artery

head = ACA deep anterior middle cerebral
Internal branches icati t {
capkiile ,{N communicating artery N , artery
anterior { 4&: { S : —
limb o= MCA superior haliai -
Putamen @l :
~ carotid artery :
- & posterior choroidal artery
slobus . MCA dee i ] .
pallidus — £ _AJJS ey commrlimcatmg _ £ posterior cerebral
o ARLERY . : - artery
| A
/’/\,-/,r\i\(
Internal N . ;
capsule, Alntcr_lz;rl superior “pontine arteries
posterior  \g 2:&:‘“ = cerebellar artery
. ‘Y
limb \ , J = - basilar artery
Thalamus \ " :
MCA inferior anterior inferior -~ ¢
: o division bell t A
N 0 cerenpenararicly vertebral artery
Occipital : o
lobe

deep
branches

Anterior cerebral artery aNayaIuIlAeRI8AD F6aY frontal lobe 81N HBINITTBUL

Yp9unAHnsiliniUaNesaaifinlen gaaamnainnsn Nt
Middle cerebral artery USLIaNaIaIuI@LNgAa Posterior frontal, temporal, parietal
lobesaIN1g HBNNITTDULTIVBI LN U2t 21l ALNITEDULTIVD LUNHILATLIUNINNTI27

= d! = 1 v = 1 v 1 Y o 1 o/ A 1
A81N1591ASIEN VNNEarwsIIaesSanisna el wnleane g1uvisde lesn



® Posterior cerebral artery L3LIUANDIFINALALNY
Oceipifal lobe 81119 AuansHAmhomonymous

hemianopia
® Lacunar infarction

WHAMIENANEIIALREALUNLS LI LANLA DA

ABELAN o Yszaned 1.5 931, USoutaanesns axly

HINusRUEa199raNRIININT [F SnwuU3Lan basal
. | . A

ganglia kA internal capsule NANBINTIYIAIIBN Pure

sensory loss of sensation
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Aﬂzﬁ 1 AN aRanlliResransia

(transient Ischemic Attack: TIA)

P = . v ¥ !
failuen1siBeansTazuan (early warnings) 81n156N1HaYN91 30
wfwazvnallnielu 24 49lus @1n19BIUazEaNLTS WARTLN

= 2 2 = h
FTEEN 2 BINTITNTITINRIYN (progressive Stroke)
A1N13EHIHLITAITINAAHANDIRANY 72 Ha ey [Fflanas

UIN 92NUBINITANANR 1AM brain herniation BNWIRATIEN

. Sos =
seesh 3 mm‘sfoﬁmsﬂﬂuyﬁﬁ (complete stroke)

AU AR 2-3 FUmd
aculty of nursing BURIRAM RAJABHAT UNIVERSITY

A1N15RAUNRNNTE LU S I L




FAINTFUASBINTITUNAY

* Aumtjiudnsnalsnegdiulnuasanes (Iauiuaandnln)
Imeanny Ischemic stroke
Sudden onset and maximum deficit : {99 Emboli 158 Hemorrhage\

Sudden loss of conscious + headache #1819 SAH %158 Brainstem

hemorrhage
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/f ~ -
3 % NETBRNTNNFNBITN UL

~  989UWIIBNUIT (right hemiplegia

FEYLREAIMNTANY19291 (right

- 2ausIZneIY (left hemiplegia) hemianesthesia) |

- geyRemAnng@nanseng (left AITHUNNIDIUDINITRDNNE
hemianesthesia) (communication disorder)

- N1FTUFANHANAUTILIINAIDY mood disorder
ﬁﬂ%{}ﬂﬂ{]&ﬂg?{}\‘]uqmﬂﬂg\l Ideational LaE Ideomotor apraxia

- UAWIBN (visuospatial perception

disorder) >

— NNSAZLAYSWNIYTNGIY (left side /

/
neglect) ~Faculty of nursing BURIRAM RAJABHAT UNIVERSITY
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5296 ANHNAN FAST (Face, Arm, Speech, Time)

FYLINANIBINITIETHEEINITHANHAIAYADNITINE

*  AM5AI5ITTINTIYATINSZUU N/S, V/S, EKG, NIHSS, LOC,

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

BUN, Cr
* A15m539NLAY : 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
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AAINTI G"I’Ju?uﬂ"ﬁ%msﬂéﬂ%il
Stroke fast track

____________

TuN19Ra19e4In9LEn Stroke fast track 97E1NE A
197U Stroke onset @fimsne|lugasaaluifin 4.5 4alus

Ail v 1 AQI =\ = A o/
LIRTVINUARANHBINTS HNATTHNTIATY
ImsuavisnHasqidanauay 3 A s n
NN TUNTUILRY 123 DN/ YR

W§9d7 Ae1nisnasfuLenLas [Hnsau—

F ace Arm neech Stroke onse NAINITONTIIUN
I U uousy waluda Insau
L ‘ : oke fast track
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wwalfidifanufiefissdefiarnisuanszaslsanaanian

ﬁu@aﬁuw’%@@qﬂﬁumﬁu 4.5 H1H9

/ ANSANNTDY

dnUszam wazlsziivaInis

’ﬂ']ﬂ']ﬁ?l@\?Tﬁﬂﬂ@@ﬂLﬁ@ﬂﬂN@\?
<, v a v s 1 2
(L‘iJu‘Vlum’m?ﬂLL@zNi‘l’m’lsﬂﬂ’Nu’ﬂﬂ 1 91119)
Useifiulael® Act FAST (Face, Arm, Speech, Time)

FILNIHUNNEAIN Assess: V/S, N/S, Wa19e41 Basic life support / Advanced life support

Blood examination : DTX, Coagulogram, Electrolyte,CBC, BS, BUN, Cr, (Blood Clot 1 tube) 4—
on IVF, on N.S.S.lock, EKG, fimsianin CT brainUgean19u @ ICU, Stroke Uni

1 — &
WA CT WU ischemic stroke WA CT WU Hemorrhagic

A ) 7 L
Ra719041 13e Thrombolytic agent act Consult neuro surg.
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iwg ABUSALLASABTURIHNABITIT RETIASRILIANILANDAVIINVAND A
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/L'?mm 3 AeH 4.5 HalNanAILiaa1nIs

e 1 &
ABUIY

1. fe1n15289RaeAReAaNaIRY N8l 4.5 F9lu
B8 > 18 1

@ CT brain Wwudnfidenasnbuiloanasmatulfidofinanes

ISR
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wﬁ'ﬂmsgxtmﬁ’qfﬂ (General management)

Hn5239n19918 laRaUn R ezl 02 therapy ASHRSEFU 02 sat > 94%
9. L@%%Tmimj'qwm%LLmLﬂ‘%mmﬂmﬁ?@?uﬁjﬂqgﬁﬁﬁzﬁummﬁﬁﬂﬁq
A = a =N
anadsainiIsnig laRAUN A
3. AARINNTINLAASANS LR e LU UG adiagi a5 2 T9n1e i tagin
Qy 'Y Y A o/ a 4'1 4' G Y 1 A 1 Y]
WRILAZFI g HRATIsrRaaNTiateduauns s egis et 19tey 24
Hlaauan =
4. wann1sBenanauailadinuiiloglsavasndenauashiu

= o/ dl 17 v o/ QI =]
sre A UNAUT N FSUgIaza e ANIAaR
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AHFUTALIAN < 220 mmHg. v3ar s lnLaalndn (DBP)
9. Bsasiienananiilaio andudiloalungd
asie [UH
_ An9inlaRanaa (congestive heart failure)
- NRDALABDALDDBFANLANLAIS (qortic dissection)
% dgj o/ = = o/ c c o
_ adnsiiievinlaraidandsunat (acute myocardial ischemia)
_ Tmansndlsiunass (acute renal failure)

- N119% hypertensive encephalopathy
*  ANMNAUBALIPAN > 220 mmHg. BAYYEE ANAUlALEALAAN 121

T Tarneniuagutiay 20 WA 2 AS9 BinSSnEAlas
— Captopril 6.25-12.5 RAANITNNWUIN

o

_ Nicardipine 5 Raan53/49 a9 Jendane
aculty of nursing BURIRAM RAJABHAT UNIVERSITY



mﬁ’ﬂmﬁ@u@ﬁ"fﬁﬂ
YNRERLANEDA (IV rt-PA) AITATLAYN

7 b o vt sl Yo o
_5ATBIRETHIMNASAREART TueLTUNaNARIBINT Hs19nNe Tuns el
IR WHZIN 7 Isotonic solution
6. NI19INARTINITLAZI (NPO) Gﬁuﬂﬁfﬁﬁjﬂfaﬂ

_ &y

= =} 1 % J A =
~ finnnranesnadanauinivia] (Iarge infarction) ¥aaRnazaNeILy
_ funsinfies Fsunisnada

> g
7. ﬂﬁ‘jﬂ‘j::Lﬁuﬂ’]‘jﬂﬁuﬂ@uﬁﬂvﬁﬁmf‘iﬁ@ﬂﬁﬁ‘ﬂﬁu@’mq‘j‘wwﬂﬁﬂnﬂﬂ‘a‘ A ﬂému

A5 RN Uana NI UaINAITNINN
8. AIUANTZALMIANA AR Hiag5zdng 80-140 RAANSN/AnBART (Witlog
Un& waz 140-180 AaRNAU/AATAANT W



MannIAuANa il

B° C ) AISYINNSAn 3 lagane Hanae 3
PIATGULATINHIATHA LA

=

10. Wentfaenuinuazszdisdnlunadinfiosfionnisdn aosHandudnnan
firen198n waaNelaInunsEn (prophylactic antiepileptic drug)
11. A93 admit JilaelsAnanndenanasiuszesdaunaulmagilamnizlsn
BaaARBAENE (stroke unit) AuASNENlneinaRBNLATR LKA NN
(stroke care map) WBLBINNNSIAANIIZLNTNEDN

YN dl I dll YA 1 dl 1 a .
12. Tufjilaeii lansnsawmdeubnififungudassianisfin deep vein

thrombosis A9LENTEINTAAN9EH waztlasriulag early mobilization 380

passive exercise

(FNUHUTLEMANYT NTUNNTUNNE, 2562) aculty of nursing BURIRAM RAJABHAT UNIVERSITY



/ g g
N13AUANL 98I Re9BNe

AIUANANGLaRA FTiaandn 140/90 Aadwnstlsan uas

Mtiaandn 130/90 fadwmssUsan Nl lacunar infarct
2. Twiubudangs arsliananladungs statin Tufilaefifsssiu
LDL > 100 Ha@nNIN/nBHAT
LUIMITH ARTAILANTEAL HOATC < 7.0 %
4. ANEIN AYIAUANWNIMTIN AR BMI aglunosiunfiuasau
=
Galtifd =

5. aannasneailiaueslsin szAuUINNaS 11y
= dl o/
WABTINTLN)
6.  wndn TRANNNTEUUYBLAMANIAENNITSUATUYYE LaYgTT

Clinical Practice Guidelines for Ischemic Stroke, 2562 aculty of nursing BURIRAM RAJABHAT UNIVERSITY
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' Abnormal arteries, (blue)
" o \:
H . 4 o N .
¢ . AVM v ) .
. A i . -
" S ? .
| ¢ Y% PO
s Abnormal veins § * *% !
(red) = A Normal
. g o brain tissue
. »
‘ .
Aneurysm in cerebral artery breaks _
L open, causing bleeding around the brain
- Pressure of blood
on brain causes
brain tissue
death ——
' - Brain o

Cerebral arteries ¢
within brain




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

left thalamus (b) and pons (c).




IM: 23 SE: 3 |ge: 25 o

Traumatic right frontal hematoma at contrecoup area with left occipital sc

swelling (arrow) and intraventricular leakage.
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v /
lavan kaNay Brain tumors

Tﬁmﬁ/@q@ﬂmm (Brain tumor) Af Lﬁ@ﬁﬂﬂﬁlﬁﬂ’ﬂ%‘uﬂﬂ&l?‘u
nelandsuy Svanafinennnisesafiulnfnlnfieessasiseamiy
AN Lﬁ@ﬁmmm sanlganns IWIaNay AaaATUAINNARLNATE
FuninenNEaanis lesUUlseaIes BeaRneInn1shndnTzans

BRAIN TUMOR

YDINLFIIINDIILENe]




< v
fulalUiduiasanauas
ell-glioma
arachnoid cap cells—meningioma

® schwann cell-schwannoma

v 1
mmﬁ;"amLﬁmaﬂwumﬁLﬁﬂmmsmszuuﬂszmw

* {99y NAILIANBN (Environmental factors)
* {99N19WNFNTIN (Genetic risk factors)
o msuslnamsenafifansfiueyyaaasy (antioxidants) vin ——

ATNITDRAAINNAINITO UANSABiaaSAaNZI5ITaIan
Uwiauss (Carcinogenesis)
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AL @INSuATaINIEWRRS 119 (UARnee i 11y

7 =4 Y o o NP Y
ARaEe AWSIHD NN wgan 1ikean wasuan wald s
Unnlien WakI9eRKkIY BNl uWazde1n154n
*  NMSUAULUAIBITTALAINNIENAA
*  waNIINHINHBINITRNIET TNHTRBYNUATLAKIUAZIUIALDY
A & | v A A 1 % =) o/ ©
Fasaniug W §NRHesandenlfianns axfiannianida i

nnden waraERaUnfaasszAugas luunee Twsrenne—

* N FHSUNISSNEA IRVATMNIZ AN 92580 BIAITNAL

Tunznanfeuzgs anasndew HiRndalazdadinuiign
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W‘%wm

AMANTAINGIIA F1M1599(H 1,500-1,600 1.5, Rl

U

MRz lanid 3 ad1vfe Weanas 1,400 4.4, WIMaaaNas 100-150 W.4.
ag lufasanasuazings duausauass uazidan 70-80 na.ag lwraaninn
EARIAUTARATU 50-75 1.8, F1H15a92U3U6 (K Ingviuinrasauasaan

1 1
a a =\

FIARBIANEY D1RIAUNHUTHIAFINNNINNITHI AN AN D NN DIVILRANIZT LA
WA o

shift of midline

NORMAL
BRAIN




W% NANSSYILATNLHENENANDY

o Tenadymilaanay nAVUERLSsaaNeY 1 HAan1as

NUBANUAN (Brain edema)
* quﬁ/ﬂﬁ"ﬁﬂmmma (Hydrocephalus)
¢ AANTAREUAIYDIENDS (Brain herniation)
o AnnnzanusulunzlranfaEsfin (Increased intracranial

pressure)

* Slavannariunasadan WHan1Nzeades WA

infarction)
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1. n19EnUs2I

AII9TNNNY  IALANIZIZULILSZ AW
N15M599N9YBIUTTANS

E

N15815799NLE CT, MRI
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qmamﬁ%’ﬂmcfuﬂ@qﬁu
INEILLURIUA (curative treatment) AB A1SNIRALATNEL
HANDNDANNHA LA craniotomy, awake craniotomy,

endoscopic craniotomy

1
=

2. ANFSARILUUYSZAULSEAaY (Palliative treatment) TWs1e7]
v zﬁj 1 R 1 'Y Y4 49/ dy
NEUHBIBNBEAN Tlannsadaaanid fe9snsiaeguiie
TWUa9999 19 RA2a9HaIan LAYV LA BIUN R UAA.

s wiu syunedingesvias (ventriculoperitoneatShunt) A
ANENTIFINEIVNIARNLIL A LAZS9
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nvestigate: Lab, CT bBrain
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EEngA »
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TEUUUIEEAT 28 7ATTRAEETATILERI1D4n 7
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'?I;U.F FALARE I TR B E
Health education

Mon admit
- T
- Refer: 3m. Mdnuam
@arrin WiE TR, ATNEME
AT

Admit

mamfulunzlvanfseegs senuuwwmdiui
T TUTRA TR TR e
- s .ﬁ:ll.ﬁu{'lﬂ{."ll':a_af:;wv'-ﬁ
Tidayauriddnuazanfidrfiuumuasint
ATFTNE
- Irevestizate: Lab, CT brain |:J'I'IFI?-.'.J'.|I"'H i
iz audhlnuarATauAT)
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ol m a
AT

- Health education
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Laizindin
- Medication

- Rehahilitation

- Health sducation
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RADIUNT L

9 S o/ @ & £y 1y o

Lasvta (g 49 T HainistninFauani 2 419 Bunla3fndn 5
o/ I ay oy 1A o/ © = Y=g o/
Falnenounlsmenung iR idagadifiainistnindouam uazBan H3Rnen

ST

©

sanufiinanenuun daainzaadazanns 3 wnfl ndsainiudansa sidaly
Tasmenunarniu uazavdelamenunaasananalazasd wsniu ol fasaniduin
FeutuNod@w 130/90 Aadwmasisnn sasannansle 14 Asamit Enas 72 Ay
WY 1NN WILUUUIEam (Glasgow coma scale) Winfiu 15 (E4V5MB) Motor
power grade 5, pupil 3 mm RTL BE, CT WU brain tumor Lt frontoparietal lobe)
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. . ) '
(Myasthenia Gravis; MG) 1i14l5a
AAIINTTUURANNHINANYALEY
(Autoimmune disease) 1MaeHI5L
Y IUUTE RN DYUUNTINLHD

’ Vv
PBIFNBIVT AR ABINITARINES
A9 IN AN a5
o/ dl U v
mytyﬂmﬂ‘svmwwmw@u?ﬁ

v dgj o/ v
nanilanagda (s aculty of nursing  BURIRAM RAJABHAT UNIVERSITY



Reuptake

— Nevurotransmitter is either Nmtr::mﬂbr
reabsorbed by the
presynaptic neuron OR

~ Broken down by specific
enzymes

— Acetylcholine =
acetylcholinerase




Normal

Axon

Mitochondria MV RIpiRGE

Vesicle

Small

electrical

|
End plate |
potential

End plate
potential




............

Myasthenia Gravis (MG) s neuromuscular junction
(NMJ) inutaengaiaanuinlnfiaes neuromuscular junction (NMJ)
Imeimudnacetylcholinereceptor antibody (AchR-Ab) ¥inans
postjunctional fold wag synaptic cleft ¥in T Ach Andvaanuian

o 5 =\ o/ dl . U | =K A
pre-synaptic vesicledreceptor 9L post-synaptic aARY gdlﬂqm\‘m
81n1581 (fatigue)nasannaanusdluifsseviaammiaasitude i
o = (o 1 (Y §
W ann9aailing e Tuazndnedu (fluctuation
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it ' - B o+ MNerve
®*  WINAIAN (Ptosis) \ _ y A cell ‘ftzﬂ"'ﬁl
< Y, ] . ; pl . 3 - -._. TR __.-"I
*  Wwiun MNgau (dipoplia) .\ T e

° Na i
TINHNTUIN

e Adnilafigaslunisrns lagauus
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ce test Inannavinudavialadan u daasgefiasns udia
i Tunnefdananuesiileaunm 2 uift Usziduannis
otosis AnATuvEalHtan MG azlinauan

® Prostigmine test (Tensilon test) Iren58n prostigmine Y11A
1-1.5 1. fadinniendnuifle udaussfiug 15, 20, 25 uas

30 W91 A5 ANaTINIS posis BINNTEDHWITINTBLRLNMALY—
[Fnauaniazanos 3asay 90 fn filoaszflasnTanauasig

AEL3
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Neuromuscular junction (NMJ)

1. nseneaUseam (action potential: AP)
NIUASUNEY axon terminal Y89 motor neuron
2. Ca”* Whguaneuseameinu

Voltage-gated Ca?* channel

6. wilgatiliia AP
4. ACh 3unu lonotropic/Nicotinic ACh T

receptor Na* 141 (influx) > K* @an (efflux) o > 1in local depolarization
(end plate potential)

Tuma sarcolemma



Edrophonium

> Choline + acetate

Myastheniagravis | Skeletal muscle
llnjection

Muscle strength ==

/N

Improved Not Improved

4

Muscle weakness is due
to other reasons
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o/ o/

1. Snundapannguitdiugennsvinaueasiauluiosdfialadu
DAL

2. SnwndnssnnagfAnduiniilldafnsesdilivey Ae
azathioprine

Snunfagennananshlaafiasessnfian#As prednisone

4. Plasma exchange

5. A19AANBNTYNABDN
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Guillain-Barré Syndrome

Dendrite

el

Soma

Demyelination

’\ Nucleus
~ . ¢

]) e« \

Myelin sheath Node of Ranvier
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Guillain-Barre Syndrome @

S sat amams LN EBOVTU s dourly) il
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#0ithy GBS ¥ ladamemaCognitive {oh Jduf)

Eﬂmg GBS wislw & €M Lialﬂaﬂna’lm’if’r) DOUNSY/ %1
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Laudwrdannumun—p  NOAY —> udomuidn dudy w7
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—

~CNS # (FACTAL NERVE) gunailuwh Tlaen &Jadha lEdn
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Jo3Us: ¥mMntudf gaw MEDULLA OBLONGATA
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Risk Factors:
GUILLAIN-BARRE’ SYNDROME

Fossibly Autoimmune

- Association with Immunizations
- Frequently preceded
by mild repiratory
or intestinal
infection

- Progresses over
hours to days

- Minimal Muscle

Atrophy Symmetrical

Faralysis

Causes Problems With:
2 y - Respiration
Begins in lower extremities g
Swallowing
and ascends bilaterally = i
1) Weakness LoWe:
g Bladder

2) Ataxia Fiincti
\ '3) Bilateral Paresthesia Hneiion

Wiy BARINEE) BUKINY /0070 m

Progressing to FParalysis.

) uegne




W fos AARg el /o dacna: FIRIRNERKS] uman

o LAB avulsen, ALBUMINOCYTOLOGICAL  DISSOGLATION T.a',a

§t,

o Q159 Ef/\G mmfmgﬁpium:ﬁqﬂ$=uaﬂ$=mnaﬂaa

LA

INTRAVENOUS IMMUNOGLOBULIN (IVIG)
mslaisa a%iuinm%?u MINAD) 15061 6in

Gaps. 3
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AoTWUSEEMANEN naNNTsuNng. (2558). wanwnianenunafilaslsavanadananes
FmSUnETINaiafl. NINY: U3EM Suwad 911

aoTLzaYAne NTINEWANE. (2562). uWaneNIsnETlsArasadanaNaIRUYEE
ARKATLUNANG. NTINNY: UFEN SUUNIF 91119

dmanua Uszasuan. (2561). nazanadnlunginandsuzgeufiasfiinansanmi
ANEY HFUBINTNYTLIRANNNINGIUTIUTLANE. 19/ITANINITNYIUNS; 33(2) 15-28

—

wAsH IHeaNUgH. (2562). waanrUURNSHaNaIuInEL. NTWInY: U341

INBSANAN 911161
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