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Stroke means “rapidly developed clinical signs of focal (global) disturbance of cerebral
function lasting more than 24 hours or leading to death, with no apparent cause other than a
vascular origin.”*
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(Initial management and Diagnosis of stroke)

Sudden onset of neurological deficit with suspicious of stroke

l

Clinical assessment & grading*

l

Advanced life support & emergency lab.

l

CT Brain non contrast

l

No** <— 159@unnea1u waCT brain scan —>  Yes
Normal/Hypodensity Hyperdensity/Mass Ischemic stroke/Others Hemorrhagic Stroke
Y
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(Surgical Management of Hemorrhagic Stroke)
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a o
WHUNEN 3
N135UNUASNYY Lobar Hemorrhage

(Management of Lobar Hemorrhage)

Lobar hemorrhage
|

v Y

HCP** Criteria for neurosurgical consultation
or 1. GCS< 13
IVH with HCP 2. Volume of hematoma > 30 ml.
or 3. Midline shift > 0.5 cm.
SAH
or
Temporal lobe ¢ *
hematoma
Criteria > 2 Criteria < 2
Medical treatment
<——  Worse* Improved (Qttw‘uqﬁﬁ 9)
USnw |
Uszamdasunng ¢ ¢
Tunsal Lobar hemorrhage @1aWansaun
< o .
1. CT brain d4d8d abnormal vessels Discharge
2. vy <459
3. lifivsgiRnnuduladings
NULNN

ANSANUIUSUINSNOUEDR = 0524 x X x Y x Z Nadans

XY,z = mmm’mmLé’umqu&?ﬂmwaﬁamﬁaﬂuumLLﬂu XY, Z mihedu I URALLAT)"

* Tidaduusnngnannnuiainuenauss (extracranial cause) Lioe d1lanuaning
ANIAKWIN 2

b ANIANUIN 4

4 v ]
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GCS = Glasgow Coma Scale

HCP = Hydrocephalus

IVH = Intraventricular hemorrhage
SAH = Subarachnoid hemorrhage

Pt =3 o ° . & ° .
Hematoma #ilanavengluguundaingaanuainasvin CT brain Aawsn 61911 CT brain
nely 24 YIluwEs onset” (an1AKUIN 7)

mosudnIwunion 3

Lobar hemorrhage 11884 intracerebral hemorrhage (ICH) #iaglusiumis cortical w30
subcortical A frontal, temporal, parietal, occipital lobes mmmauﬁamﬁaaﬂ vshautldnlng
LlAnananuiuladings usflannndu wu cerebral amyloid angiopathy, aneurysm, AVM tUusiu

L2, midline shift > 0.5 cm.? A5U5nWN

wanuteusd > 2 9o 18uA GCS < 1392, volume > 30 m
Uszamdaounng dmudevaiiiios 1 o Tsnuwuuuussdulssaos Tnemslvansin indeus wazven
#199 (medical treatment) vngthseinisianas msUSnudszamdaounms wishenmsatusasdihe
91y < 45 UnseliiivsyiRnnnuduladingmse CT brain a@wdyi1ll abnormal blood vessels nanafe
31 enlarged vessels %39 calcification aguiﬁeuawaq hematoma 31 hyperdensity 484 dura venous sinus
w38 cortical vein fitazidu venous drainage 984 hematoma asUInuUszavfasunmdiiie
23 -25

mMInsInIdadenazn1sUinSnuwsvan Wi @mTI9 cerebral angiography® % (Jusu

[
[N

d1msunaufonnaIule temporal lobe flan1aiaziin early brain herniation® @31y

AsUSNwIUSTAMARLLNNE

v v 1]
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A15U1UASN® Non-Lobar Hemorrhage
(Management of Non-Lobar Hemorrhage)

Non-lobar hemorrhage %311894 intracerebral hemorrhage 91 basal ganglia (ﬁﬁulmp:lﬂuﬁ
putamen), thalamus, cerebellum, brainstem (dulngiidufl pons) dilusziRnnusulafings w3e
wetlu stroke wneu waze1guInndt 45 U finazlu hypertensive hemorrhage™ wagUaeiiane

Weenin 45 U visegthenianuiaunfus Tu CT brain msinisasiaitadelsaiiuiy

4 1'% ]
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ad
WHUNTN 4
n1sUnUnsSnenlsariasnlaanduaaan luA1wiLs Basal Ganglia
(Management of Basal Ganglia Hemorrhage)

Basal ganglia hemorrhage*
|

v v
HCPp*** Criteria for neurosurgical consultation
or 1. GCS< 13
IVH with HCP 2. Volume of hematoma > 30 ml.
or 3. Midline shift > 0.5 cm.
SAH

v [
Criteria > 2 Criteria < 2

'

Medical treatment

\
{ {

<«<——  Worse* Improved (Quaunilin 9)
Usnen
——> UszamAagunng l
Discharge

RUELAR

MIAMIUUSIININDUEGEDA = 0524 x X x Y x Z $adans

(X,Y,Z = pnuemvesduiigudnatsvasioudentuiuiwnu X,Y,Z ey wufiuns)”

* Basal ganglia hemorrhage u18fs Fowdenfisumis putamen, globus pallidus way
caudate nucleus (@mﬂmmﬂﬁ 5 %11 40)

*ANNANWIN 2
GCS
VH

***@Jmﬂwmﬂ a

Glasgow Coma Scale HCP Hydrocephalus

Subarachnoid hemorrhage

Intraventricular hemorrhage SAH

v v 1]
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mosudiwunion 4

Basal ganglia hemorrhage wissamduassngu winnudeus® > 2 98 loun GCS < 13,
volume > 30 mlL %, midline shift > 0.5 cm. ? ASUSNUSEAMFARLLNNE WADIVBUIY < 2 U8

lsnwnuulseAudszaes laenisliaisia infisus waved1aq mngUligeinisiatas JsUsnw

Uszamdagwnng

4 1'% ]
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WHUNEN 5
A15UNUASNENLSANADALADAENDILAN LUATLIALY Thalamus
(Management of Thalamic Hemorrhage)

Thalamic hemorrhage
|

v v
HCP Criteria for neurosurgical consultation
or 1. GCS< 13
IVH with HCP 2. Volume of hematoma > 10 ml.

3. Midline shift > 0.5 cm.

v [
Criteria > 2 Criteria < 2

'

Medical treatment

\
{ {

<«<——  Worse* Improved (Quaunilin 9)
Usnen
——> UszamAagunng l
Discharge

LI
MsAwIUSIImsNeuaen = 0524 x X x Y x Z Haaans
(X,Y,Z = anugniveaduriiAudnaisvediewdentusuiwnu X,Y,Z vieu wufiwmg)?
*ANANWIN 2
GCS = Glasgow Coma Scale
HCP = Hydrocephalus
IVH = Intraventricular hemorrhage

i AATANUIN a4

v v 1]
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mosudiwunion 5

Thalamic hemorrhage ynwudeust > 2 U9 lauA GCS < 13, volume > 10 ml*"%,
midline shift > 0.5 cm. wag/%3eil hydrocephalus (HCP) msUsawUssandasunng  uan 19Uy
< 2 9o waglddl hydrocephalus T#snwnuulszAulszass laen1stiansin tndsus wagesige

lupsalnEiedensadasdalsnulssamagunnd

4 1'% ]
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WHUNHN 6
N15UNUASNENSANADALADAFNDILAN MIALNUIAND 108
(Management of Cerebellar Hemorrhage)

Cerebellar hemorrhage

|

Usnw
Uszammndagnng*

[
U U

*N3aeiafUae (refer case) gUrwonavengamelaluvaziiuniald astu deuniounioe

Watenismelalinsey

mMosWnEIwunion 6

Cerebellar hemorrhage 8193991 15lddALaY dlewSeuisuiu hemorrhagic stroke
Tushumidsdug 1wy gUagensazundeeinisendouniodoudsey udlifideunss vilknisidade
TneUseShuaznsaiumedununmdmsnsendnienneiluftiefidiadodomos hemorrhagic stroke
Cerebellar hemorrhage 1avhlsEaeidsTinldlauisa esniinsnafuanswderilfiAnniag
hydrocephalus wugiiliUSnwuszamfaounmeifionssnuniimangausely

nsdeefine deamdsuiaiedlotiierionismelalinien 1esnngiasenasznganielas

Tuvauztaunisle

v v 1]
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WHUNSN 7
N15UNUASNE 15ANADALADAENDILANTIAILALY brainstem

(Management of Brainstern Hemorrhage)

Brainstem hemorrhage*

l

Criteria for neurosurgical consultation
1. GCS < 13
2. HCP ***
3. IVH with HCP

!
{ {

Criteria > 1 Criteria = 0

'

Medical treatment

!
{ {

< Worse* Improved (AUHUALT 9)
Usnen 5 v
Uszamdagunng l
Discharge

NUYLIAR
GCS = Glasgow Coma Scale
HCP = Hydrocephalus
IVH = Intraventricular hemorrhage

E Tﬁ@ signs 984 brainstem dysfunction Tun1anuIN 2

[ 1

** Repeated episodes ¥H18AIIUINAA Brainstem hemorrhage 915t gLAL
FEANANWIN 4

4 1'% ]
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mosuEIwunion 7

Brainstern hemorrhage sinwumnnfidua pons limskndaimsizdauidesgs t1 GCS < 13
%39l hydrocephalus (HCP) 3@ intraventricular hemorrhage with HCP masusnuiuseamdasunmng
diefinsanlsinissnuse vide vasaideaunnd 7isumiai (repeated episodes) 9191iA91N cavernous
angioma msUinwUszamiaounme efinsanasiadiudy warlinsinwdeld & GCS > 13 uag

14ifl hydrocephalus TsnwwuudsgAulseaad lnen1siiansin tnaels wazemnge

v 1'% 1
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WHUNTN 8
n1sUnUnsSnE lsAraanLaanauasuanly Subarachnoid Space
(Management of Subarachnoid Hemorrhage)

Clinical suspicion of SAH

l

CT brain non contrast

v v v

——  Other diagnosis Negative for SAH Positive for SAH
l + ICH/ IVH

LP for CSF analysis

v
v ¥

Normal or Other diagnosis SAH (persistent RBC
l +/- xanthochromia)
i Appropriate management Usnendseamdasunnd =
RUBLAR

CSF = Cerebrospinal fluid LP = Lumbar puncture
CT brain = Computer tomography brain  RBC = Red blood cell
ICH = Intracerebral hemorrhage SAH = Subarachnoid hemorrhage
IVH = Intraventricular hemorrhage

4 v ]
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mosSudiwunion 8

Subarachnoid hemorrhage (SAH) visnedis iemeanlu subarachnoid space vibigUaeiionns
UnRsurodneguussuiuiivile onalivunaivieldfifld amasisnenuiirouds Fsenadeauenain
Ism?iaﬁjmuaaﬁmau A5 Y3 SAH laun ruptured aneurysm, ruptured AVM, blood dyscrasia,
head injury, parasite Wudu

ftanfiflonisasdy SAH Tifdemsaa CT brain &1 CT brain lany SAH Tanznsaniludunds
mnwa ety SAH slalldiAnenn parasite msUSnEUsTAMERBULIME

Tunsdiftefifiuseifasds  SAH wiszprnamdinundsveadusnuuiu 2 &ai msvh

CT brain kagn159539t0 W& undI0199:liNaUNG wuzin lRdan IR

v 1'% 1
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unn 3
msuvasnsmvoigsnssulussasiisnvovlsnraodidoaauoviicn
(Medical Management in Acute Phase of Hemorrhagic Stroke)

n1suniainerAuaulaings (Blood pressure management)
Tuszwzusninetdosiulilvmwuinvesnsudon ICH Tng/au nioanlonauang 1venasnidonted

Tanaslunniy SAH 39iansanlrenanmnuaulainmfas1gasdentun1s1en 4

n1sunUnsne1aungiisnenie (Management of body temperature)
lusspzusngUrslsanasndonauoiwnndnilias nsdifigamgiseniegin sinase brain

metabolism vlin1snensallsaadas™ dau agthedld mslinsshvidineasBealunssd 4

nsunUasnuseauuimaludan (Management of Blood Glucose)
luszpzusnithelsaviaenifonausunn 019n5anUsEAULInNalURoAaINIUNGR F981998LAAN
stress w30 Ursilulsaiuimnuiy nisiissduiimaludengann vilddasaefindu® aviu

U g A a L% [
mnszaviimalugen > 140 un./aa. AsRasanlEIShE LU

n13UasiuaIn1sdn (Prevention of Seizure)
TiwuzadhendudnlugUae ICH Tlaiindnguvesnisdn (grade O)

luiheiionnisuanamneadiaresnsdn aastiendudnynse (grade A)

nslignsuILasingaus
Asbiansua 7y isotonic solution Wy normal saline TagliuSinammemuneiudUleusassne

L2 d‘ U Y} =} v 1 '3 a
AN 4 wazSnwseauindeustvieglunaeiund

nstitashwanuaulunglnanfseegs (Management of increased intracranial pressure)
aa v 1Y) = | PR a = a &3 v
nsdinasdeiianuiulunslnanfsveas Wy fUieUinfsueiunss duas onley uandeu

suumves dnasdn pulse pressure ni1e Wudu Minisshwinzanusulunslnanfswegs

Y
(% a

A9518aZLD YA LU 5 hazUSnwUssanAasnmne

4 v ]
uwamanalfiaildlddedu  flEmumnsadfifuandnsll duegiuufun wiefinauaniauads

uumangilfiflsanaeonidonduouan dwiuunng
(Clinical Practice Guidelines for Hemorrhagic Stroke) 21



unn 4
nuomomswuwaussnmwwuodlsaraoaldoaauoviicn

(% (%

n13bin1ssnwImangaiaasiuyuianisiuganssanimdunisguagUisuuvesdsiulag

kY

uaivndn dinguszasd Ae WigUledauaiunsatisimienuedld Innuiinisivdetesniannse

el s@ineglauiinnuinsvaaviony ieauniinnfivuvewle

v 1'% 1
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WHUONN 9
wuInansiuaussanmgUnglsaviaaaiiansuasian

JUaelsavaanidansuasuan

l

laingh e e L,
401229 UNNG o uunsne /
o $73
(1) Jasnuniazunsndau
l A
Uszitiuleyvuaz
AUUNNTDN (2)
NIFYLHYANTINNN > wuzindasnudadedes
2)
AAuANEale s MauAIEale 4 W
z - - L - SWNSY
2 upauvisaiseusld (3) 1 Yumau (3)
n13Qua
Ny (7)/
l Tad l o NNIARAINLAY
auanaLliag
o P @ H o/ @ o ‘u.
N5902 U9 Tai N5902 NN lai i (8)

|

egnetios 2 v.u. (4)

| w

n1suWeaNsIANIW
agaANgULU (5)

Ragnatios 1/2 v.u. (4)

|

n1sunaNssanIW
ag191u (6)

l

Usziiiuan
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fmosunaIwunion 9

(1)  @N1ENINITENNGAIN>!

= v AY 1Ay ¥ oo a = = .:4' A o
et fUaenludld dyarudnai ldinsasusdamienisunndda

s L2

auazlid

AMsAsULUaINISTNENgTY 48 FATUTNIULN AUUANTDININSEUUUSEAMAINVS DAY

2)

(3)

4)

n1sUszliuldyniuasAuuNnsas

2.1

2.2

2.3
2.4
2.5
2.6
2.7
2.8

nsuszdiunisiagaulnnaznsiuaduian

AN5UsELUUSEaMEIN1S (motor function assessment)

N5UsEluUsEamMIUANIEAN (sensory assessment)

- mamuammiﬂizmumumsmﬁaulm (coordination)

- fidensndeulmvesde (range of motion)

- mnuisivesndnile (muscle tone)

N3UTIUNITINAINTIU

- AATesUsEIiu WU MsTUUSENIURIIT N1TALAAYRUNNEEIUAT NSAIUAN
nsduane [Wudu

- MSUSENBUBITN

msUszfiumsdennamung

n1sUsziliunIINaY

nsuseliuanUygyuazn1sius (cognitive and perception assessment)

miﬂi:ﬁLﬁuﬂﬂimuqumiﬁudw (Bowel and bladder function)

nsUsziliuanzndnla

N1TUSTIUANINATOUASI A9AN LAZENIIZTLINGDN

* Tgagzidgavesusziivluiugasiidauasdnenmvedidaslsang1ua

MNUAHILA 2 VURU

W iewddvienilewaviniloluunsyla

Mauaala 1 Yunau

Wy enudalreniiale

= 14
NI3L38UY

YUY @NUITAVINRNLANEIAZ AR FNISsUlAE19e8 24 Flag

ANSNTIN LUV

aneds annsaagluinald lnefiviseludinstienenle

24
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() nsususIaa e AU
NUBD9 msﬁluwjammmwimm‘ﬁuLa%ﬁwam%ﬂuuvjﬁﬁﬂwﬁaﬁﬁ%’uLi‘;Jummasi’Nﬂaa
Suas 2 9l wavegeteudUaniiay 3 Su
(6) msﬁuwuammmwashum
NUD ;:J:ﬂ';EJ%@’faﬂé’%’umsﬂ‘?’(lwdamﬁamwa&mﬁaaﬂ%az 1 dalue waldiu 2 Falus
faviay 2-3 Ju

(7)  Wsunsunisquantnuy

'
a va o

7.1 mﬂﬁmmiﬁudﬁﬂwLLaziyJﬁIm&Jﬁmwmam%ﬁuWﬂ AerfunsufUafATIu 1y
msdmviniivngan nseenidinie

7.2 msquasnulsaiiiuegediseiiles

7.3 msmuqmﬂa%’aL?%ENLﬁaﬂaaﬁ’uﬂ'ﬁLﬁmIsﬂegﬂ

7.4 msuhsgiimsinnizunsndau

7.5 daoaniuuinisindinu

(8) deiuanImInludnnunisirtnnuysaiiiasiidnu
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AUUEEINTHUNENTTANINNINITUHNE

UINUNALLUZUN ALLUZUN

++ 1. Gulusunsuuanssanniafigadiafianiazninisunndasi
(QE — |) 32-34

2. Maznduilanannsa
++ 2.1 MSIRVINTNNTaLwaEN1SeanNaRNaEnmdunda (QE = IIl) >

+ 2.2 nskinanin3s Wy Tizanidine 38 Baclofen lunsfififinng
nanullenansaintliiineinisuin darnensguaguewde way
sUMusBNAdeukaEMIUTENaURYInsUsEanTu Tugae

15AVA0MLADAANDIS DT kUL ALY Tizanidine (QE = 11-1)*°

+/- 2.3 nslenanannsaanizd i Botulinum toxin A (QF = )%

phenol 38 alcohol lunmgnduilenanisanizaiu

+/- 2.4 nsldgunsalanuuuy e wave) (resting or antispastic splint)

AUANUMLNTEN (QE = II1)*°

LY

+/- 2.5 A5 Diazepam lumssnwanznanuilonainds lusseeidadinis

NuFUp9aNa9 ANasUNIUNSNUAMILAENIYINIUYDIENDT (QE = I1-2)*

3. aazuaalva

++ 3.1 MsuImsteluaegnegnis
++ 3.2 M3iavh uagnstieinfioudnead19gnis
+ 3.3 mslenaansenaulylvaifesess n1siidaneauSaunsaLiy

- 3.4 niseenmadlagn1stnsonniiefsey (overhead pulleys)”

4. nazdeluanaau

++ 4.1 msvaviniimanzay

++ 4.2 msoenidufionsidedouasiivuudusmenduiesoudolng
+/- 4.3 msldaunsaivseresdela (QE = 111-2)”

++ 5. mslianud uasdidusnlunssnuuasiugaussanin unftas g

v

uaznaua (QE = ™ *

Yy
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aazfinrsiiansansnlusunsunisluylaussanwagiafuguuuy

mﬂﬁﬂfsaﬁlﬁ%’uwiLmsamfli?\luvjamiaﬂ'lwaemLﬁmgﬂu,w Jo1n15vSe1nshandsIsalul

msiasanealusunsunsituyanssann

19 238°C

Fwas > 100 ¥de < 60 ATy

AuAulaia SBP >180 %39 < 90 Way DBP > 110 %38 < 60 Jaaiunsusen
Wusdumiinen

Wl uURATIITLUUREUNSY

weumiley

Fuas duau *vﬁaﬁ.ﬂngmﬁmﬁl&immaa%’umﬁyxluwueialﬁ
9N

WYL BULS ALY

Uandsue Boufswende aduldondouun
Yniadeiaziidudenddndngadudoundu

wngianesliaedlin1sguasn®1a1n1smaIlauninn1ien1ensungnsnua Jedanduun

WaUsiliuiariasaunlusunsunmsiuyaussanmlng
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N5 IYsEAUALUZENDIAMNINYDINANG I

A157991 1 SEAUALULLIBIAMAINYBIMANG U (Strength of Recommendation)

A supported by data from randomized controlled trials with low false-positive

and low false-negative errors

B supported by data from randomized controlled trials with high false-positive

and high false-negative errors

C supported by data from non-randomized cohort studies, case series,

case report, expert opinion or consensus

v ¥ 1]
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37197 2 AN WMANgIY (Quality of Evidence: QE)

Uselan | vanef wdngiuitldann

-1 NISNUNIULUUATEUU (systemic review) 3INNITANYILUUNGUFURAIDE1S-AIUAL
(randomized-controlled clinical trials) %38

-2 nMsAnwLUUNGuANfeg-mMUANTTnunWAEeN ae1eties o atu

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

Uselam i vanee mdnguitldan

II-1 N1SNUNIULUVTITUUIBINISANYIAUANLALULAZUAT0E19 (non-randomized,
controlled, clinical trial) ¥158

II-2 nsAnwinuRuusliduiegeiifiguamAden (well-designed, non-randomized,
controlled clinical trial) %%®

II-3 VANFIUIINTIBIUNITANINULALAAALIA LUMIKG (cohort) w3an1sANwIRATIEN
AUALNSEFaUNds (case control analytic studies) Alésuniseenuuuisiliuegne
Funnantuvidenguidumnnnimilauvis/ngu vie

-4 wdngIuaIAMYANAILNSY (multiple time series) efiv3olifnnsnisdndiuns vi3e
winguildanmsidemenainguuuuduvionaassuuulifimsmuau feinadsdng
feuslemivdelnuvannnsufiRunesnisidudaunn wu navesnisheifuidauunld

T3 n.A. beo wlisumdneglunangrulssinnil

Usslan Il vnedis nangiuntaan
lIl-1 N13ANYINTIUUN (descriptive studies) %39
-2 nsAnwmuANniinun el (fair-designed, controlled clinical trial)

Usslan IV senefandngiudldann

V-1 TONUVBIARLNTIUNIEITEIMNG Uszneuiumnsidiusies (consensus) vasnniidieaey
vuiluguUszaunsaineadin v
TenusynIUEignnsAnylulsENIRengy uarAnzEfnyAAMzet1toy b
adu
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A131991 3 FEAUALULLNBIAMUAINVBIMENFIU (Strength of recommendation)

UmtnALuzdn (Strength of Recommendation)

WInUn

.. AUNNNY
AUzl

++ Anuiulavesduugdliiegluseauas wmszansnisasnaniusslevilogneds
A o 1 . « o & 1 a o
norUeuazAAn (cost effective) “Arsvintuagnedy/main”

(strongly recommend)

o o o Y o « £ = v 1 IS
+ AusulavIAILLLYN L'VIVI"IGQELU'ﬁgﬂUUWUﬂa'N bUBIYINUIRTINITAINATIBDIIN

UsglenlsiagUisuazenanueiluniizdnnig “dni/aisin” (recommend)

+/- anudulagilimeamelunislimuugd Weonunsnsaenanfilvangu
Liwiganelunisatuayunsednsuin enidiviseanaliiusslevisegUle uay

91aliiAue walinelviindunsnesedUreiudu dwunisdndulanseyhuediv

U2dp0u9 “@19vm3elivin” (neither recommend nor against)

- AanuiulavesmiuzduieglusgaulIunas WewInuInINIRINg

LifiuszlewisedUonasliduan wnlagndu “lduvin” (against)

- AnuiulavesmiuzdIieglusEAugs ITIENInTNISAINENI81RAINYYSE

neliindunsesienUle “liaasvii” (strongly against)
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M1519% 4
n15U1UATNEIMI9818INTIUVDILTANADALADARUDILAN

(Medical Management in Acute Phase of Hemorrhagic Stroke)

. Respiration

v PN | a A A o a o w TR

Qﬂawmﬂaﬂm‘wa nIDNUAER nIvdlonaindian aslaviedleela NYIWIUAIVAL blood gas
Tieglunauaiund

. Blood Pressure®
e wAnABINIY hypotension
® AUAN mean arterial pressure (MAP) < 110 mmHg %38 BP 160/90 Tunsallidfinmgannueu
Tulnsanglnanfisyegs (grade O)
MAP = Diastolic BP + 1/3 (Systolic BP - Diastolic BP)
2.1 1 systolic BP > 200 mmHg %38 MAP > 150 mmHg T#
- Nitroprusside 0.25-10 pg/kg/min Msviaenidenm ldaasluinnenuiiu 3 Tu #ie
- Nitroglycerine 5 mg wwasaldend1 ANaeY 1-4 me/hr
- ynladflensananidnediu erafinnsanldenluided 2.2 unu
2.2 01 systolic BP = 180-200 mmHg %38 DBP = 105-140 mmHg %38 MAP > 130 mmHg T
- Captopril 6.25-12.5 mg matn sangrisniely 15-30 wil ag/leunu 4-6 v.4l. %30
- Small patch of nitroglycerine Uantinen 3o
- Hydralazine 5-10 mg Maviaeaidend sangms aely 1-2 und aglouy 1-2 .4, vi3e
- Nicardepine wangliiAULIY 0.1-0.2 mg/ml udlwinisvasaidonandi 9 5 me/hr.
- lLinasld nifedipine auldau sidemain osanlilaunsavinenavesenld wiueu
warldanunsausuaneldmninnnizanudulaindiunn
2.3 1 Systolic BP = 180-200 mmHg %38 MAP > 130 mmHg azinnizanusululnssnglvan
Aswzga Wianmumaudsuudaseseudilulnssnslvandswregnddndda annruisulaiio
p819328inTe19lnel cerebral perfusion pressure > 60 mmHg

. Temperature
AUl aslieanld viedndy w3eld cooling blanket

. MsunUasnwszavInnalulden (Management of Blood Glucose)
MnsEAUlIealuden > 140 Un./Aa. AISHAISURILUINIU

. nM3Uasiuan1sdn (Prevention of Seizure)
lugUreniensuanamenddavesnistn aslieniudnnnine

. Fluid & Electrolyte*

- weremesliia dehydration %39 overhydration lnausagiuauAlsiy isotonic solution i
normal saline Wugu muusinadiduaild fel Ysunas = urine output + 500 ml (insensible
loss) 300 mU/1°C i Nngunniiniguna (37°C)

- munuAsEdy electrolyte TiUnd * uineuazUiinaansthillituangdmsuglneg
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A1519% 5
nssnwinnzanuaulunsinanfsuege

(Treatment of Increased Intracranial Pressure)

nssnenmzanusulunsivandseess

* gurneldlvsngdmsu g

1.
2.
3.
a.
5.

Clear airway ldvievievgla way Foley’s catheter

TiuoUeNATYUAAIUULYDIINNYEY 20-30 BIA

JaviUelaglvinanideansnaviunasaieamfiae (ugular vein)

Hyperventilation iel PaCO, = 30-35 mmHg wi3aHiuselavilugasdus newsnsn

Nnsanlsren*

20% mannitol : loading dose 1 gm/kg MsnasaLdanaIn1glu 20 WA ALY
0.25-0.5 gm/kg vn 6 Falug MITMTI8 serum osmolarity 90U AIUAL

serum osmolarity < 320 mOsm/\ (grade C) %38

10% glycerol 250 ml navaamdans Aelu 30 Wil nn 6 2l vide

50% clycerol 50 ml maUan Juay 4 ass vae

Furosemide 1 mg/kg nsnaanLtdona (grade C)

nanaen151 hypotonic solution

N3l steroid delaifindngrunmsadtinativayuinlauselesl “* (grade A)

o
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15199 6
LUANINISUSNEUSTEMAagLnNg luiSa9l5ANanALRaNENaILAN

(Guidelines for Neurosurgical Consultation in Hemorrhagic Stroke)

ANLLIAU LNEUN SnwkuU Usnw

fouldan (criteria) UszAuUsLAaq Uszamdagwnne

Lobar 1.GCS < 13 Criteria < 2 Criteria > 2
2. Volume > 30 ml
3. Midline shift > 0.5 cm.

Temporal lobe - - YInwmnsiy

Basal ganglia 1.GCS < 13 Criteria < 2 Criteria > 2
2. Volume > 30 ml
3

. Midline shift > 0.5 cm.
Thalamus 1. GCS < 13 Criteria < 2 Criteria > 2

2. Volume > 10 ml

3. Midline shift > 0.5 cm.

Cerebellum - - YInwmnsiy
Pons 1.GCS <13 Criteria = 0 Criteria > 1
2. HC
3. IVH
4. Repeated episodes

Subarachnoid - - YInwmnsey
hemorrhage (SAH)

Primary intraventicular - - UInwnnsng

hemorrhage (IVH)

Hydrocephalus (HC) - - YInwmnsiy
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mAawuon 1
msAUDSTUUSINAsTovNoUIaoA
(Calculation of Volume of Hematoma)'”

Usnsvedrieudondinaninsendnysdnouiinnesinenss wie Tignsaan
ans USunsvesneuien (volume of hematoma) = 0.524 * X * Y * Z
(X, Y, Z An wWuraugnasvasiaudantuluLiu X, Y, 2)

Tnegnsihdudnasdaeufiinesauensusnuasiieuinnsandsil

1. usiaz slice AU (slice thickness) A wu. Peazdiduninbivuukuiidunioluseauna
dalvgjazvun 1 au. lundlauy@ii slice thickness = “ t°

a Ay = |d' o ] .

#1303 NoWEEA (hematoma) ag#ifumis (location) 1a

a ' B Ay & 1o P ~S& a1 o . s .

#9150U7197 slice NilfpuIGanRgIUIUA slices Tunilauy@in 1 = “ n 7 slices
WS12RLUUAT Z = t * n @uuAdniniu c

a0 slice lnuddowdonvuatvaign 1 slice dunnidunamiinvunn

R

Y] 9 a A v a 9 a a
'J@I‘Uu’]ﬂ"u@ﬂﬂ@i&a@ﬂiu%u’)LLﬂUV]ﬂ’J']\TV]?jWGUaQﬂ@uLaaﬂ aqumLLﬂ‘u X=alaglhnudY=>b

(lne a way b ANy fagy)

7. Ysumsveeanautdan (volume of hematoma) = 0.524 * a * b *c

‘

(c=t*n)

et

- , = y
s

>

'y

A
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mAwudNn 2
msus:aiduwuod msIwis:dv llasdaacnuy

uwnndmsanauartuiinualunvssdeou Wolfifudeyalumathsy fuasiamuithefdlussozusn
wazdlefthednsumssnyilulsmeiuia tnelinisnsatenefddydd
1. Vital signs:
a. Blood pressure (BP): {ihefifinruilunsinandsueifinduiinasdl Cushing’s reflex Ao BP
Qﬂ%u Pulse pressure ﬂfﬂasﬁu
b. Heart rate (HR): fftheiiiinnudulunvanfsueiiutiuinasd Cushing’s reflex Ao HR F1as
c. Respitatory rate (RR): gthefifimsduiulsaiiugas (worse) fhazdinsnagudvnelayiilil
RR ©189 %39 Apnea ¢
2. Glasgow Coma Scale (GCS) gANT1AUENN: MaAsuulasmes GCS score fIMnad 2 526
Tdedntheionnsiueas
3. Pupil:
a. Size: WINVBY pupil fUAsunUateafin1ag Brain herniation (uncal herniation)
b. Equality: 3u1ave9 pupil ldasuanmeaiuAy 1 mm
c. Reaction to light: nslumauausnanasres pupil 81398192 Brain herniation (uncal
herniation)
measunUasmes pupil fupnsnsannnisussifiuadaeu (suumslmﬁu luinouausInouas wse
yupshumenandndnande) e dndtaeiionisugas
4. Motor power: A1swWasunlasues motor power flanasanmsUszfiundadou 1 grade
ItegUieiiennisuea
5. mmsfﬁluf} 19U 91719 increased intracranial pressure 38 hydrocephalus (vomiting, sixth

nerve palsy), 81015 brain herniation
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GCS (Glasglow Coma Scale)
Level of response Scale value
1. Eye opening
Spontaneously
To speech

To pain

= N W A

None

Motor response
Obeys commands
Localizes to pain
Withdraws to pain
Abnormal flexion

Abnormal extension

= N LW A0 O

None

Verbal response
Oriented

Confused
Inappropriate  words

Incomprehensible

e 6 o6 o6 o » e o6 o o o o MO e o o o
— N W A~ WU

None
Brainstem dysfunction
AU7e Hemorrhagic stroke 81939491015 Brainstem dysfunction Lok
1 Vital signs: RR Uag JULUU09n15mela
2. Level of consciousness: Lil491n Brainstem Lﬂuﬁagjmaﬂ Reticular activating system o
AIUANTEIUAUNSENFIYRE U
3. Brainstem
a. Brainstem function: 7533 Cranial nerve #1139 Wy n1snasnal (CN. 1Il, 1V, VI)
msvgfundandovadunth (CN. VI msnau (CNIX, X)
b. Brainstem reflexes: Corneal’s reflex (CN. V & VII), Doll’s eye (CN. lll & VI & VIII),
Caloric test (CNLIIN & VI & VIII), Nystagmus (CNLIII & VI & VIII), Gag reflex (CN.IX)

v 1'% 1
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mAwuUuoON 3
CT Scan of Normal Brain®
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mAwuoN 4
msduvdd Hydrocephalus 910 CT Brain
(Diagnosis of Hydrocephalus by CT brain)

Hydrocephalus was defined as the presence of

1.
2.

The presence of a dilated contralateral temporal horn.

Unilateral dilated frontal and posterior horn of the lateral ventricle from deep cerebral
hemorrhage.

Bilateral dilated lateral ventricles with or without a dilated third ventricle resulting from
obstruction by a clot in the ventricle or the mass effect of deep cerebral hemorrhage.
The frontal horn is considered to have enlarged if there is an increased radius, decreased
ventricular angle, and sulcal effacement of the frontal lobe.

The posterior horn is considered to have enlarged if there is rounding of the posterior horn

with sulcal effacement of the parieto-occipital lobe.

. The third ventricle is enlarged if the width is increased (> 7 mm.) and if there is ballooning

of the anterior recess.
The fourth ventricle is considered enlarged if there is bulging.
The bicaudate index : > 0.15 = ventricular enlargement

Evans ratio (index)is the ratio of maximum with of the frontal horns to the maximum with

of the inner table of the cranium = A/B > 0.3 in hydrocephalus

3U Hydrocephalus by CT brain A and B : Evan’s ratio = 0.34
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MAwWUON 5
CT Brain of Hemorrhagic Stroke

Lobar hemorrhage
s\ };
. |

3ﬂﬁ 3 gﬂﬁ 4 g'ﬂﬁ 5

Frontal lobe Temporal lobe Parieto-occipital lobe

Basal ganglia hemorrhage

Uil 6 Ul 7 sUil 8
Small hemorrhage Classical hemorrhage Large basal ganglia hemorrhage
at putamen at globus pallidus with secondary IVH
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Thalamic hemorrhage

@

gﬂﬁ 9 gﬂﬁ 10

Small thalamic hemorrhage Large thalamic hemorrhage

with secondary IVH

Ui 11

Cerebellar hemorrhage

Uil 12 Uil 13

Small pontine hemorrhage Large Pontine hemorrhage
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U7l 14 sUfl 15
Diffuse subarachnoid hemorrhage Intraventricular hemorrhage in bilateral
ventricles and small amount of subarachnoid

hemorrhage along bilateral sylvian fissures

U7 16 Ul 17
Intraventricular hemorrhage Intraventricular hemorrhage
in the 3™ ventricle and lateral ventricle in the 4™ ventricle

42
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()

gﬂﬁ 18 Rupture anterior communicating artery aneurysm (not shown)

with subarachnoid hemorrhage at the inferior anterior interhemispheric fissure

31]17; 19 Rupture right middle cerebral artery aneurysm (not shown)
with diffuse subarachnoid hemorrhage and a localized hematoma

at the lateral right sylvian fissure
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MAWUON 6
Jodanidwacdiomssnun (Factors affect outcome)

Hadesasoluiiinasdonisnernsellsn leud
1. GCS score/stroke score
2. Location of hematoma
3. Size of hematoma
4. Coagulopathy
5. Hydrocephalus

9INN15ANWILUY Prospective 499 Castellanos et al.” nuinguasdiiniswennsallsa
bk daui%wjﬁﬂ%%’wiaiﬂﬁ Ao higher Canadian stroke score; lower blood pressure; higher
fibrinogen concentrations, Waxil CT findings A® smaller volume of ICH; more peripheral location of
hematoma; less intraventricular spread of bleeding; less midline shift.

Azt n1sesunelvUisuarey@TunIIuie prognosis & outcome iasaaudadedneiu
elAnaudlansetu

AN39UEAS Intracerebral Hemorrhage (ICH) Score = NaSUUBIAMUT

| (CHscoe |

Glasgow Coma Score*

3-4 2
5-12 1
13-15 0
USunsvasnaudenluauas (@nuIAliwumuns, cc)*
>30 1
<30 0
IRLELERIGLEIRIGERGHER
il 1
Laigl 0
gudnansvestioudenaginnii tentorium
1 1
Tl 0
218(@)
>80 1
<80 0

*Glasgow Coma Scale #lasunsuseiliunuaisunuilidonsanluaues
“*TUMTVBINDUFRAAILIUIINGAT (AX B X C) / 2
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n1sweInsadlsa Intracerebral Hemorrhage

filafenanvetfifinadenadnsvesnssnugthenzidonsenluanes® liinsihadendnyg
oA Glasgow coma score, 8181nn31 80 U, Ysunsvesieudontuaues, nsidensannszatednly
Tutesinidiesauss (intraventricular extension) waz Muvudensenfleggevoninia tentorium
cerebellum (infra-or supra-tentorial location) ulgwe1nsaldnsn1si@edinaay ICH score 1o
Aauanslunisne waz wiugl ' laeUSuinsvesiewdenduialaaingns A x B x C / 2 a1nteneise
nowuimed A fio uriquinasiisnniigruesioudontafaintu B @ C Aorrmmuinuuiuim
slides vouanesdaoufinges® uonanildfinismaasuld ICH score lunguuszwnaiesiiineg
sadslueds Anvindinnundeio” > deunldfinns@nwnti ICH score luldwennsal functional
outcomes vesttheidensentuanesi 1 U7 uidslsifinsmaaeulungulszansduusnansgoiuina®

Spot sign lu CT angiogram Us¥asmnudesionsvenefivesioudesiudis 24 daluausn way
ihluguadwsiiuglunsnatindanalitneiu anaeldfinsdudn spot sign score Tuiloazninlumsldan
n9pdtn dn1sAnwImudn spot sign score aunsathuldlunisneinsalnisveneivesnaudents™
UenIINISINUT spot sign score annsalivenimadnimenainldoerauiugrdngne’

§n31n1sidedinndevesnnzidensenluanesil 1 iWousgszning 45% fs 51%°" "
finsAnwILUY meta-analysis WUl nsnsideTinvesnngidonsenluauesil 1 WWeusgdl 40.4%
TnednnsdeTinlifinsAsuudasasfeustd 1980 S99 2008 60 Snsn1adeTind 2 Yagsenring 56%
flv 619" Tomainnnizidensenaussinagsziring 2.7% 89 16% dagiRnmaniazgsluzag 1 Jusn®
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mMAwUOdN 7
ASoISN
(Risk of hematoma expansion after initial CT Scan)

The cutpoint for hematoma enlargement was determined as

V2-V1 = 12.5 cm® or V2/V1 = 1.4 (sensitivity = 94.4%, specificity = 95.8%).

Kazui et al”® l§dnwin1svensvuinvestouidenluauemdsainyih CT scan ASausnnud
Initial CT scan at 3 hours after onset of stroke fiANandss 36% ﬁmmmﬁautﬁaﬂimgﬁﬁu

Initial CT scan at 3 to 6 hours after onset of stroke fAMULEEY 16% AVUIRADULRDATAYTU

Initial CT scan at 6 to 12 hours after onset of stroke ﬁmﬂmﬁlm 15% ﬁ‘ummﬁaulﬁamlw U

£

a3
Initial CT scan at 12 to 24 hours after onset of stroke fiAdes 6% ﬁmmﬂﬁaulﬁaﬂiﬂmﬁu
Initial CT scan at 24 to 48 hours after onset of stroke iA@Y 0% ﬁmuwﬁ’amﬁaﬂwﬁu
(Mg V1 = initial CT scan, V2 = second CT scan)
Nnteyafanandisdiu wmdiinwenaliiduaiedlelunisfionsanienumuzauveanisi
CT scan brian 1 tteg hematoma expansion Ssasifutszlesilunislimssnwinouiftasasdiennis
a9

UBNIINIFOIVOINANNY CT scan wdd Galiladeduneravinlineudsniivuialug@iunina

laun alcoholic abuse; an irregularly shaped hematoma, and a low level of fibrinogen.”
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MAwWUON 8
doodwnsiufinu (Case study)

Case 1
U596

al

- ¥elneg ¢ 018 41 U 2. 18w 0T At Augsluusediuazauyms

- QAwUIn usuMuRAR LruYUNseuLss WaaslidiEes 8 daluateum 5.
A599319N"8
- BP 160790 PR 80/min Temp 36.4 RR 17/min Blood Sugar 87 mg/dl PT, PTT normal
- GCS = 10, right hemiplegia
CT brain (at 8 hrs after onset):

- left putaminal hemorrhage, ¥un 3*4.3*2.1 cm., midline shift 3.3 mm.

Dx Left putaminal hemorrhage
Management
1. Volume of hematoma = 3*4.3*2.1*0.524 = 14.19 cc.
2. gvive basal ganglia hemorrhage lu CPG # criteria TumsuSnwuseamdagunng 1ies 1 U8
(GCS = 10)
3919 medical Rx Aou
3. BP 160/90 mmHg ldidn criteria Tun1slen anti-hypertensive T¥euazansun

Ju conservative & supportive Rx 1ol
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4. 10391A%1 CT brain a1elu 8 w3, %d3 onset 9iANALENNT expanding hematoma
15% 33A35 observe lnada (aaanuIn 7) deslsziiiunainldlunisifuniaie refer
Tumuszamdasunnd oluiumislunsujifveusazieiotiy

5. WeSuneungUheuwazay i (589 Dx, management, risk audeyanidleglviinla

Case 2
U3z
- ndlng @ 219 71U 9. v, 8Fn wldnu
- 8 . YanAswe Urumyu vuas Fuas Ly
UszInau
- Wumnwsiulatings Snwnliiainae
- 9 Yreudunaonidonaasunnd thalamus $19v27 Ll
A599379N7¢
- BP 200/100 mmHG PR 80/min Temp 37.4 RR 16/min
- GCS = 14, pupil 3 mm. RTL.BE., dysarthia, Gag reflex present, No facial palsy,
No nystagmus, Finger - Nose - Finger test impaired right side
- Left hemiparesis
CT brain (at 8 hrs after onset) :
- Right cerebellar hemorrhage 2.2*2.6*2.5 cm. with mild surrounding edema and mild

pressure effect upon fourth ventricle

Dx Right cerebellar hemorrhage
Management

1. Volume of hematoma = 2.2*2.6*2.5%0.524 = 7.49 cc.
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2. gvte cerebellar hemorrhage Tu CPG FamsUSnuUszavdasunme

3. BP 200/100 mmHg i1 criteria Tunslien anti-hypertensive Iﬁﬁl’lLLaza’]i‘jﬂ
U1 conservative & supportive Px noudssie

a. TeSureungithouazand 309 Dx, management, risk adeyaiitoglidila

Case 3
Uszin
- el g 0y 58 U 2. gluviy 81@n Suing
- 8 9. neuLlINeIUIE densururirseunsy ivindsey Loy
UsIAAY : DM, HT
A599319N"8
- BP 140/90 mmHg PR 80/min Temp 37.2 RR 18/min
- GCS = 14, pupils 3 mm. RTL.BE., No facial palsy
- Right hemiparesis gr. lll
CT brain (at 8 hrs. after onset) :
- Left thalamic hemorrhage 2.1*1.0*0.5 cm.

Dx  Left thalamic hemorrhage without midline shift or hydrocephalus.
Management
1. Volume of hematoma = 2.1*1.0*0.5%0.524 = 0.55 cc.
2. Qvte thalamic hemorrhage Tu CPG i criteria Tun1sUsnwUszamdagunng Liles 1 v
(GCS =10)
2919 medical Px fau
3. BP 140/90 mmHg galalin criteria Tunsliien anti-hypertensive ’Lﬁ’muazmﬁﬁw

U1 conservative & supportive Px Nau
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4. \flos91nvi CT brain a8ty 8 wu. %da onset 39diAuidesdiil expanding hematorma 15%
3925 observe 1nddn (gananuan 7) Fosuszdunarildlunisifunaiie refer lum
Uszamdasunng iedunmdunsufifvesusiaziaions

5. TiesusuAgaouazand 389 Dx, management, risk mudeyafiiloglsidnla

Case 4
U320
- welng g 91y 74 U glldiun ngamne 913 “is1vmstiungy
= LL‘UU‘U’W‘IEII’]EJEJI’E)HLLN?]I’E)HN’WINWEﬂ‘U']ﬁ 3 .
UszInau
- Hyperthyroidism %#&asnwinisnauus siliinadradeadu hypothyroidism
- Bradycardia, Heart 3 AF
A399919A18  BP 170/100 mm.Hg PR 80/min Temp 36.8 RR 15/min.
- GCS =9, Left hemiparesis Grade |
- Pupils Rt. 3 mm. RTL, Lt. 2 mm. sluggish RTL.
CT brain (3 hrs. after onset): right basal ganglia hematoma size = 6.9%4.6*7.0 cm. effacement of

right ventricle

Dx Lobar hemorrhage at right temporal lobe
Management
1. Volume of hematoma = 6.9*4.7*7.0*0.524 = 118.95 cc.
2. BP 170/100 mmHg €1 criteria Tun1sliien anti-hypertensive
3. @yate lobar hemorrhage Tu CPG i criteria Tun1sUSnunUssamdaeunmng 2 U (GCS = 9,
volume > 30 cc. JmsUInwrUszamdaaunne

4. Wesureuniiaouazand 589 Dx, management, risk adeyanioglidnle

Y
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Case 5
U3z
- vwlny A 81y 72 U 2. aynsusng
- nfswy wasiurudwasneiiudieves Wunan 2 Su
Usgdhn :  Old CVD, HT, Aiuan Aspirin
A599319M18 : BP 140/ 90 mm.Hg PR 98/min Temp 36.8 RR 15/min.
- GCS = 15, pupils 3 mm. RTL. BE.
- Left hemianopia

CT brain (48 hrs. after onset) : right occipital lobe hematoma, size = 1.7*2.8*3.0 cm.

Dx - Lobar hemorrhage right occipital lobe
Management
1. Volume of hematoma = 1.7*2.8*3.0%0.524 = 7.48 cc.
2. ¥ate lobar hemorrhage lu CPG ¥ criteria lun1sUSnwidsvamdasunng 0 Ua Il
medical Rx nNou
3. BP 140/90 mmHg galaidn criteria Tunslwen anti-hypertensive ﬂ’;i‘lﬁmLLaxa’liﬁ’lLﬁu
conservative & supportive Rx Nau
4. \fl899n¥h CT brain 48 ¥, &9 onset Feflarudeiifl expanding hematoma tee
(@nAKUIN 7)

5. WeduneungUhswazay1d 589 Dx, management, risk mudayaieglidila

Y

4 v ]
uwamanalfiaildlddedu  flEmumnsadfifuandnsll duegiuufun wiefinauaniauads

uumangilfiflsanaeonidonduouan dwiuunng
(Clinical Practice Guidelines for Hemorrhagic Stroke) 51



Case 6
U3z
- welne g 919 44 U 9. Uszaaufsdus endn vils
- fufisur Andh venBefin 3 FJudeusnlsmeuia
UsedAiu : gquyvisluann 8 wausitu Aumén 1 nsetu a1 20 T
A59991908 : BP  138/77 mmHg PR 90/min Temp 36 RR 15/min.
- GCS = 15 pupils 2 mm. RTL., no weakness
CT brain (72 hrs. after onset) : Left parietal lobe hematoma, size = 3.0¥1.3*2.1 cm.
Dx. Lobar hemorrhage at left parietal lobe
Management
1. Volume of hematoma = 3.0*1.3%2.1*0.524 = 4.29 cc.
2. giite lobar hemorrhage Tu CPG i criteria Tun1susnwuszamdasunng 0 Yo A9l
medical Rx N
3. BP 138/77 mmHg gelan criteria Tun1slvien anti-hypertensive A5l conservative &
supportive Rx nau
4. \flesa1nyin CT brain 72 @y, %&3 onset 3efimnudnsiidl expanding hematoma %og
(@nIANWIN 7)
5. TteSunegihonazand 309 Dx, management, risk mudeyadisleglyidnla
6. \laaangthe engliesnit 45 U LiflusziReusuladings WeditheriuTnsunseluszezuan

W& AISWANTUNN intracranial vascular study Lﬁa@ vascular abnormality
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