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lsAviaenidonanss (stroke, cerebrovascular disease) 1Wulsafinutoglulsesnns
geoginlan Tuvszmemangiuan wuiduammnsmesusvan luvssmadu - gy wudu
anmmsnedufunile® dmiuussmalne anadfasisiay w2549 (Public Health
Statistics A.D.2006)° wui1 lsaviaeaidenausaduavnnisdedindusui 5 luussnnsine
(20.6 wReUTEEINTVTLAY) wardiualiuisdivgedu aeandesfumenunisinei
Junsfnwsiuiuseninanssnsnassaguiazasdniseunielan wuin lsanaendanawes
JuamgmadeTiaidfndudu 1 luwavdaassudu 2 Tumane uanNiTanUIlsn

o w

waondenauasduluanmgueinisgydetanniie (Disability Adjusted Life Year) ¥id1fity
ududl 2 Nslurelazngs’
asanseundislanlaliddninauvsslsavasaitonausslingd

143

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.” °

desnnanuuandnsluduyaainsuazanunionveainiosen1an1suwn il
wanguszan  saTansnszaneiilivanzan’ SalnwuiiRlimieutuiiunsitedouay
Swilsnd dedumsrhuumansuioilsanaenidenateunn dmsuuwmd Jaduiins
Anga Lﬁammsmﬁﬂﬂﬂﬁﬁmé’gﬂﬁmLLazLﬂuuﬂmsgwuﬁuﬂssLWﬂ

anuzddarildusulsatevmansdnluatiol wu

- s Rnsnssnensedintissenlseviaendenauss fu lsalillinaendondues

waldaunsanenlsavaonidonaussuaniufusiulaludueu Jsuuziids CT brain

¥
a

(computerized tomography brain) Lﬁamﬁﬁaﬁﬂﬁgﬂéfaumuﬁw s?fqﬂﬁ]ﬁ;ﬁu
lsameuaiounndmindl CT scan win wagldunidn Siriraj Stroke Score

_ Cerebellar hemorrhage ldusudumaulinszdu  Inglusnudszamdagunme
dielimstniindnuldis

- Subarachnoid hemorrhage léJU%UU?ﬁ%umauiﬁQéw%u

- nsfnwiangauduladings ldszydiavanuduladinlinias sudeya
BeUsedndnauayu

- syytladviitiuasienssnuuiterdunuimdunsuuzidtisuaz i

- WWiwdegamstitasnunguislsavasaidonaues orfinauidilalunisld
wanwUR TRl ATy

nMsdnruuImarUiialsavasadonavean dvsuunmdi endendngiunig

AynsilFAfusiud Tasudesedudmuurindanuaiwueandngiu (strength of

recommendation) 1w 3 S¥dU Ao A, B, C (A51991 1 wih 25)
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(Guidelines for the Management of Hemorrhagic Stroke)

Tsevaonidonaussuan (hemorrhagic stroke) ihilsafimuveslunaugiiniateide
wnnipdanenmengduan TneflgtiRnsnigedeiesay 25-35 vedlsavasnidonanos® anxdl
Wuannanismeuazanuiinissududug lnswmnizludaseiy wididnnsfinwiwuy
randomized double-blinded controlled trials 135U ischemic  stroke LduguauuInn
300 518971° usily hemorrhagic stroke e 8 ST 231851617 &g da s galy
vdngudInemans vl mussgiuduusniBsaamieiulsavaonidonauesuan
ogluszdiu A fa C unnsnafulunuusiazinde  Fedesiinsiseuazimunielilddnou

PRvusaly
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(‘Initial Management and Diagnosis of Stroke)

NEWR  *71539319N18EUeNeg 3109113 TUSe (GCS < 8, signs of brain  herniation,

hypoxia, t@egemen1sdian) vield iefia1sul advanced life support AounsaUAULsA

4 wnmanvujiilsevaendenauauan dmsuunmd
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FUnemnAuRlssmeIUIaseenns sudden neurological deficit #esnsIa  vital
signs, neurological signs \euszfiuingedli emergency advanced life support YRR 9
airway, ventilation \figswevdela Tnslannzgihefidszfuauidndan Glasgow Coma
Scale (GCS) score < 8 w30 \Ausron1sifin aspiration Aslesunslaviethemela wioudu
a9 emergency laboratory tests (CBC, BS, BUN, Cr, electrolytes) @nuUseifuazssia
$19nefiAeItes 1y nsuiaduiidses Augs anudulaiings lsala Tsauamanu
Tsaiden 1sadu Tsale n1slden anticoagulants snanfn wiewsna1izdudildly
lsAnaendenawes (extracranial cause) ®on NASANBINUI dEUede1n1s “ Sudden
onset of persistent focal neurological deficit and no history of head trauma ”
93l probability of stroke 80% '
Sloasdodndu acute stroke Aslé¥UN1IASIA CT brain vns1e’ ileusnlsaindu
ischemic %38 hemorrhagic stroke
PNMIANIMUIIETEITEAUANNIANTIanaT 918U UInATYERE1aTUIIY AY
suladin (systolic blood pressure) 110N 220 w.a.U50W sysuthmaludonunnnii 170
w.n/ma. (ufteilifius SR vieliuse3alesuen warfarin lenadu hemorrhagic
stroke 11nA37 ischemic stroke® dvorvagldiluuumadowiulumsitedouenisn sewing
ischemic Wwa¥ hemorrhagic stroke agn9lsAAUAIATIARIY CT  brain aztleuenlsale
WUUBUNI
Tunsdifl CT brain WAléfu ischemic stroke TWnMs$nwimuuumenisshwilse
viapsLdenauaRuniogau dnsuwnmd® sely wid iy hemorrhagic stroke THUfURA
W7 2
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( Classification of Hemorrhagic Stroke by Location )

e

—
-

NAN8LYR

it

ICH

IVH

Lobar
Non-lobar
SAH
Primary IVH
Primary SAH
ICH

ICH & IVH
Primary SAH
Primary IVH
SAH & ICH
SAH & IVH

Non-lobar | Lobar |

A

\ 4

Intracerebral hemorrhage

Intraventricular hemorrhage

ICH in cortical or subcortical area
ICH in basal gansglia, thalamus, brain stem, cerebellum
Subarachnoid hemorrhage

IVH

SAH only

QUNLQTTA 37 (Wi 9,12,14,16,17)
QUNLQTTA 37 (Wi 9,12,14,16,17)
AsUTnwUszamdasiumg
AsUTnwUszamdasinmg
AsUTnwUszamdasiumg
AsUTnwUszamdasiumg

* TNasadnezlsilu primary hemorrhage

6 wumnrliiRlsavasnifonausunn dmiuunmd
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WHNEESNIRDINE1IUMNEVR YR SAVARALTOAANBIUANNNTIE  IAEAINFTWNLS
youden u CT brain 93U 01y UsziRnrwiulaiingauaglsaiiduson Wefiarsanan CT
brain @111504U3 hemorrhagic stroke musumiavesdeniioonlsdu 3 ngu Ao
subarachnoid hemorrhage (SAH), intraventricular hemorrhage (IVH), intracerebral
hemorrhage (ICH) usuapdsenanuannndi 1 dumds Idfansansdumisiidonsen uasld
tindnwlumusumiaiu g
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(Surgical Management of Hemorrhagic Stroke)

NTUIURSAYINIIAasnTIuTeslIAanlfondNaILanN 1Aty A N1TRIAR eUAULADnBaN

WaZ/NI® WG arteriovenous malformation (AVM), aneurysm Lieaaanuaulunglnanfswe dwmsunis

Hdnfaudonfiagdn 01V liAnn1IgaNeIuIiuLINTY Kan1s3nwdaldd Aty N15HNTIRIAR

Y o
a o

o ® ¥ a Y [
WUUNDIUVDUITNTALIY
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A15U1UASN®I Lobar Hemorrhage

(Management of Lobar Hemorrhage)

Lobar hemorrhage l

v v
21U 1. CT brain @sd8dl abnormal vessels
2. jtheeny <459 Discharge

3. lufivsgiRnnudulaings

NUBWA

MIANAUSIIRIIOWEADRN = 0524 x X x Y x Z Hadans

(X,Y,Z = Anug1vesduriaugnatavesiouiontuluiinu X,Y,Z medu wuRing)

* Iiifadousnamsiifanvnuiainuenases (extracranial cause) 1wy flaimuanmagaeanian 2
GCS = Glaseow Coma Scale

HCP = Hydrocephalus

IVH = Intraventricular hemorrhage

SAH = Subarachnoid hemorrhage

Hematoma §lemavenelngitundnfinsranuainnissin CT brain asausn §19i1 CT brain aely
24 F2lumds onset? (gn1AKYIN 7)

wnmanrlfURlsavasndenduean dmsuwang 9
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Lobar hemorrhage #1884 intracerebral hemorrhage (ICH) ﬁagﬂuﬁ%mﬁﬂ
cortical %38 subcortical laun frontal, temporal, parietal, occipital lobes mmq}ﬁuauﬁam
neanusnniddilngliliifinananuduladings willanwndu wu cerebral amyloid

#2 volume > 30 mlZ,

angiopathy, aneurysm, AVM Dudu mﬂwusﬁaﬁa% > 2 99 oA GCS < 13
midline shift > 0.5 cm* msUinwUszamdasunnd Smuteudifies 1 4o Wshwuuy
UszAutszans Tnsnsliansih indous uageine (medical treatment) mngthsensiaad
AsUsnuUsramdasunmg w1ty uasdiaseny < 45 Uudelufiusy Rardy
Tafingavise CT brain asdeindl abnormal blood vessels msUsnwuUszamasunmdiilo
M3nsIitadunarnstdnsnuiviingay Wy @19599 cerebral angiography??? ugu

dmsufiewdoniivumia temporal lobe Mlonafivziin early brain herniation”

FaUAITUSNYIUTTENARULNNE
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N13UNUASN¥1 Non-Lobar Hemorrhage

(Management of Non-Lobar Hemorrhage)

Non-lobar hemorrhage w184 intracerebral hemorrhage 7i basal ganglia (7u
Tna)dufl putamen), thalamus, cerebellum, brainstem (@wulwgidudi pons) d1fiuseTa
Aunulafings wisiaeilu stroke wneu wazenaunnd1 45 U finazlu hypertensive
hemorrhage 7% usiffthefiongtiesnit 45 ¥ videfUhedfienufiaun@dus Tu CT brain 23
Mnsnaifadelsaiiandy

wwmanvUiuRlsavaenidonauaunn dmsuwwnd 11
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N15UUASNEILSAvanLaanaNaILAN LUATLYLY Basal Ganglia

(Management of Basal Ganglia Hemorrhage)

Basal ganglia hemorrhage* I
A\ 4
Discharge \

(X,Y,Z = anuemvesdurigudnatsvesioudontuiuiunu X,Y,Z miedu wuiuns)”

RUBLA
AMSAUIUNUSUINTNDULEDA = 0524 x X x Y x Z 1adans

*Basal ganglia hemorrhage #3859 NoULADATALLS putamen, globus pallidus wag
caudate nucleus (QM1AHWINT 5 wti1 34)
*ANIANUIN 2

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

SAH

Subarachnoid hemorrhage

12 wwwnanrlfiflsavaenidonanasunn dmiuunmd
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Basal ganglia hemorrhage wissaniduaaingy mnnudeud > 2 9o éun GCs < 13,
volume > 30 mL®, midline shift > 0.5 .2 msUinuUsvamdaoumg uwiddeust < 2 4o
TsnwuuulseduUszaes Taonslianstn indeus uazensineg mndthseinmiaianas 39
Usnuuszamdasunng

wwmanUfURlsavaenidonauewan dmsuunmg 13
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N15UNUASNEN IsAVaAtaAdND kAN lUAILALY Thalamus

(Management of Thalamic Hemorrhage)

Thalamic hemorrhage I
\ 4

-

(X.Y,Z = anugnvedduriAudnatsvediewdentuwuiwnu X,Y,Z vieu wuiung)’
* NIARWIN 2

U
ANSANUIUSUINSNBUEDR = 0524 x X x Y x Z Ladans

GCS = Glasgow Coma Scale
HCP = Hydrocephalus
VH = Intraventricular hemorrhage

14 wwwnnrlfiflsavaendonauasunn dmiuunmd
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ATDIUTYLNUNUN 5
Thalamic hemorrhage wrnuteust > 2 40 ldun GCs < 13, volume > 10 m>"%,
midline shift > 0.5 cm.  wag/¥30dl hydrocephalus (HCP) masUsnuuszamdasunneg
witdeud < 2 4o uaglilll hydrocephalus THsnwuuuUszdudszans Tnensldansi
indous uazesneg Tunsdlfifiefienmaanasdelinuuszamdasunng
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(Management of Cerebellar Hemorrhage)

Cerebellar hemorrhage |

*n589Aag U7 (refer case) Uavanvazngamelaluvaziunisld asiu
v = A A A vy
dodmssuATaiatatensuelalviniay

o = Qd‘
ATBIUNGRNUNUY 6
Cerebellar hemorrhage 8133gflonnislidaau  Wewwdsuifisuiiu hemorrhagic
stroke luduvtiadu 9 19U fUagenvvzafsenmsendouniodoufsve udlifideunss
shlsinsidadelaeUs uazasasenmediun  wwdmsaseniindannzdlufitiefifitade
Aeav hemorrhagic stroke
Cerebellar hemorrhage a19vilrEtheidedinlilanisy iflesaininisnafuanes
wierliAnna hydrocephalus wugihliusnwuszamdasunmdifionissnunfivanzay
foly
mMsdasiegthe deusSeuniesioetionsmelalimion lesangtasenaazvge
melaluvasiiumela
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WNUHN 7

A15UNUASNYLSANADALADAEUDILANTNAIUALY Brainstem

(Management of Brainstem Hemorrhage)

Brainstem hemorrhage*

=+

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

*Tﬁcg] signs 984 brainstem dysfunction lunaruIN 2 w1 31
**Repeated episodes MU1BAIININAA Brainstem hemorrhage G191 iLSLAY
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ANBSUNBUNUAIT 7

Brainstem hemorrhage  siwumnniisumis pons lamsridamsziiniandeags
1 GCS < 13 %393 hydrocephalus (HCP) %39 intraventricular hemorrhage with HCP A7%
UsnwUszamdasunmdiiiefinnsanlinisinvire wie waeadoauandifisunuaiy
(repeated episodes) 919LANAIN cavernous angioma AITUSAMIUSTEMARIULNNG e
fosanenadindy  waglinisshwsely § GCS > 13 waglaldl hydrocephalus TWsnw
wuuUsziulssaes Tnenslianstn ndews wazensine
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W UD3N 8
N15UNURSNELSAaanLaanaNaIwAnly Subarachnoid Space

(Management of Subarachnoid Hemorrhage)

A 4

LP for CSF analysis

VUYL

CSF = Cerebrospinal fluid LP = Lumbar puncture

CT brain = Computer tomography brain RBC = Red blood cell

ICH = Intracerebral hemorrhage SAH = Subarachnoid hemorrhage
IVH = Intraventricular hemorrhage

wnmanrlfURlsavasndenduean dmsuwang 19



ANBSUNEUNUNIT 8

Subarachnoid hemorrhage (SAH) wwnedls  @eneenlu  subarachnoid space
yhlihedennstinferedieguusduiuivila enalvunafvieludfly asaaunmend
ouds Feoradpsusnanlsabovuanesdniay auvmues SAH 1FuA ruptured aneurysm,
ruptured AVM, blood dyscrasia, head injury, parasite Hudy

fUnefifiennisasde SAH Tdsnsaa CT brain &1 CT brain lainu SAH THa1zneas
Brludunds mnradlaiu SAH Seliildifnen parasite msUSnwIUsTamMAagWING

Tunsdiffthefifiuse ey SAH wisssznamdminndssgadausnuuiu 2 §am
5% CT brain uaznsasatiledundtennaslinaund uusilfdemsaiuiy
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N15U1UASN¥1N1901850 550 TUITTEUIN VDI IANADALADAANDILAN

(Medical Management in Acute Phase of Hemorrhagic Stroke)

n1sundadneauaulalings (Blood Pressure Management)
TnevllaglilvenananudulainlugUislsavaenidonaussunntussozusn anviuly

33,34,35

srgnianuduladingunn Feeravilivuinvesnesuiienlvydu Feasaunlvien

o a a
@Qiqﬁagl@‘ﬂﬂlu@qiqﬂw 3

n15UUnSnYIgunglisnan1y (Management of Body Temperature)

Tuszezusngihelsavaenidenausaunnindiligs nsdifigamaisisniegann axiina
18 brain metabolism silsinsmensallsnmias® fdu dithedld aslimssnwdmeanden
Tumsaii 3

msthtasnenseiuiimaluiden (Management of Blood Glucose)
Tuszozusniihelsavasnifonauaunn ananmanuszduimaludonginiiund s

91998LAnIN stress vido fihefulsamiudy mafissdumaludengenn ilvisng

mediudu? avtu mnszduthealuden > 140 un/ma. msRorsanliorinyiumu

n15Uaeiuesdn (Prevention of Seizure)
lugUqendennstn mslvgniudnynine
lugUqe7d lobar hemorrhage a1afinsanivisniieUasiudn®

nsiasuuazindaus
Asbiansunfilu isotonic solution i normal saline  lagliuSunaufinemuny
fugUleudaesefwm1sei 3 uasdnuseauinfeusiieglunueiung

nsirdadneanuiulunsinanfiseeege (Management of increased intracranial pressure)
aa v o = | o = = = &
nstinasdedanudulunsivandsuegs Wy gUiglinAsueunse Juas aleu Wil
Andeu JUuAIvee Nt pulse pressure i1 Wusu Tn1ssnwiniszauduly
a o = ::4' = o ¢
nelvianfswegeissgazidenlunisned 4 uasUSnulszamdaeunng
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FTAUALULUIDIAUNINYBINANFIY

(Strength of Recommendation)

Grade 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

a
M990 2
d3UN13n3297lael sArasntaanalaILan

(Diagnosis of Hemorrhagic Stroke)

YU A15M53NDINIRY
1. fheiiasdeindulsavasnidonaueuwnn CT brain (grade A)
2. 01 CT brain Unf anwazniepddntlanuSAH | msraunlvdunas

3. fUae ICH lunsaldswialyil

- funisdenseniliaunsamanvele
- 919 < 451
- LufiusyiRmnuauladinas

AsisandmTIaioA AL
HAUNAYDINaDALEDNALDY 1T

cerebral angiography, CT angiography,
MR angiography (grade C)

=

FUaeidu Primary IVH, SAH

A1INANTUNEAINTIA cerebral
angiog raphy, CT angiography, MR
angiography (grade C)
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M1319N 3
N15UUASNYINIBI1YINTIUVBILIANADALADATNDILAN

(Medical Management in Acute Phase of Hemorrhagic Stroke)

1. Respiration
AdreTvnglaline venuna® vieillonaiinddn aisldvietiemela nereuauay
blood gas lviegluinaueiuns

2. Blood Pressure”?

. wandean1z hypotension
« PIUAN mean arterial pressure (MAP) < 130 mmHg (grade C)
MAP = Diastolic BP + 1/3 (systolic BP - Diastolic BP)
2.1 91 systolic BP > 200 mmHg %30 diastolic BP > 140 mmHg %38 MAP > 150 mmHg T#
- Nitroprusside 0.25 - 10 pg/kg/min vsvaenidena ldmsluRaneiuiu 3 T wie
- Nitroglycerine 5 mg M9%aaALEana Auae 1 - 4 me/hr
- ynldfiewanandisiy enafiasanldeluited 2.2 wnu
2.2 01 systolic BP=180-200 mmHg #%® DBP = 105-140 mmHg %58 MAP > 130 mmHglw
- Captopril 6.25-12.5 mg 3N sengusn1ely 15-30 und ag/lau 4-6 ¥.1.138
- Small patch of nitroglycerine Uaniiien e
- Hydralazine 5-10 mg Mevaeadensd eengns nelu 1-2 un agllauy 1-2 v.4l. vise
- Nicardepine waug1ldAMuLLTY 0.1-0.2 mg/ml udlinswasaldend1dl ¢ 5 me/hr.
- ladansld nifedipine aaldau viematn Wesannldannsaviunenavesenld uiuey
wazllanusausuaneldmnifinnmzanudulainsiunn

3. Temperature

AUl msbienanld wiewdada w3eld cooling blanket

4. msuinshwseauiimaliden (Management of Blood Glucose )
PINSTAULIMALEDR > 140 UN./A8. AISNINTU AL UINIU

5. M3U8sAuD1N1STn ( Prevention of Seizure)
lugUieiiennstnneunssnw astiendudnynse

6. Fluid & Electrolyte*
- weneNellAn dehydration %38 overhydration lagusaziuauashit isotonic
solution W normal saline Wudy muuSinasitduanils fi
USunad = urine output + 500 ml (insensible loss) + 300 ml/1°C sy
Nngaungineuni (37 °C)

- PIUANAITEAU electrolyte UG

* ungwazUTIaE sl lvingdwiug vy

o
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n1sinwn1sauaulunsivanfswege

(Treatment of Increased Intracranial Pressure)

nssnwnnzanusulunslvandsueas

1.

2
3.
a

Clear airway ldvieviemgla uag Foley’s catheter
TiupUNATUELAZAIUUUYEITIINEEY 20-30 B9FN
5ﬂﬁﬂéﬂdﬂiﬂﬁiﬁﬁaﬂLﬁlﬂx‘iﬂ’ﬁﬂﬂﬁUﬁaamﬁaﬂﬁﬁﬁﬂ@ (jugular vein)
Hyperventilation L‘ﬁlaslﬁ PaCO2 = 30-35 mmHg Lwﬁ%ﬁﬁﬂiﬂmuﬂmﬁmga 9
NOUNIAR

Wa1sauloien *

- 20% mannitol : loading dose 1 gm/kg MsnasaLdanAINYlU 20 W AHeIE
0.25-0.5 gm/kg n 6 F7lu9 AI5M599 serum osmolarity wﬂ’i’u AIUAN serum
osmolarity < 320 mOsm/\ (grade C) 438

-10% glycerol 250 ml navaeadana Melu 30 WAl 90 6 Flus wde

- 50% glycerol 50 ml yeUin Suas 4 ads  vide

- Furosemide 1 mg/kg MNevannLaanan (grade C)

wanidesnsl hypotonic solution

N5l steroid Sslaifivdngrunispdtinatiuayuinlauselevid™® (srade A)

* Utz dmsuglvg
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LEINI19N1SUSNEUsEaMAasLNNg lulSa915A%a 9 ALaDAEUDILAN

(Guidelines for Neurosurgical Consultation in Hemorrhagic Stroke)

UL \neust (criteria) FNWILUY Uinw FTAUAINUZIN
Noulaen UszAulszaey | Ussamdasunng | (recommendation
grading)
Lobar 1LGCS< 13 Criteria < 2 Criteria > 2 c
2. Volume > 30 ml
3. Midline shift > 0.5 cm.
Temporal lobe - - USnwmning
Basal ganglia 1L.GGS< 13 Criteria < 2 Criteria > 2
2. Volume > 30 ml
3. Midline shift > 0.5 cm.
Thalamus 1.GCS L 13 C
9 Volu;e > 10 ml Criteria < 2 Criteria > 2
3. Midline shift > 0.5 cm.
Cerebellum - - UInwmnsg
Brainstem 1.GCS L 13 -
2 HC Criteria = 0 Criteria > 1
3. IVH
4. Repeated episodes
Primary subarachnoid C
hemorrhage (SAH) _ : ‘U%ﬂ“lﬂ’ﬁ/]ﬂi’]ﬂ
Primary C
intraventicular - = J3nwmnsne
hemorrhage (IVH) q
Hydrocephalus C
(HCP) : : USnwmning
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AMARNUIN 1
N13ATUIUUTUINTVDINDULADA

(Calculation of Volume of Hematoma)™!
USmsveatouidendinaaninieasnasdresinmeslnenss vie 1dansanna
495 Usunsvesnewden (volume of hematoma) = 0.542 * X * Y * Z
(X,Y,Z @ Wuiigudnarsvesiaudanlukuiunuy X, Y, Z)

TnensthfdudneL RN ILAOS AL 0IATILINVDIRUIBNINTUAT

1. wiaz slice TAunun (slice thickness) A wy. F99zivuinbivwkEuNaLSe TusieauNa
daulvgjazvun 1 au. Tuiillauyddn slice thickness = “ t~
a | Y = ld' o 1 .
. Msuindineuien (hematoma) agifiumi (location) 1a
a ! . Aoy & | o a . ~A& a1 o ‘ s .
. W2138171 slice NilnpuRanagI IR slices Tuidauyfdn 91U = * n ” slices

2

3

4. wwagiue Z = t * n auufduindu c

5. finnsan slice nudifewdenvunalngiiian 1h slice Husndunusiauun
6

Yovuavesioudenlunuunuiinirsianvesioudon auyfuny X= a uazunu
Y=b (e a wae b saniu figv)
7. USunasvesnauien (volume of hematoma) = 0.542%a*b*c
(c=t *n)
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1.

30

AMANUIN 2

[

nsUsziiugthe nsiseds wasinany

¢ U = ~ P Y v ) a v
LLWVIUﬂ')iﬂi'ﬂ‘ﬂLLagUUVIﬂNaIULjsﬁﬁgL‘UEJu LW@I%LUUT@N\]@IUﬂWiLﬂqigﬁﬂLLagmﬂgnlla‘U?EJ

1%

o [

Vital signs:
a. Blood pressure (BP) : fthsfifenudulunyvanfsueiiutuinoyd
Cushing’s reflex Ao BP qﬁu Pulse pressure ettaly
b. Heart rate (HR) : fthefifimmuiulunsvanfsusfintusinasd Cushing’s reflex fio HR 41as
c. Respitatory rate (RR) : fthefiinssniulsafiugas (worse) sinagiinisnagudmela
loAdl RR 4189 39 Apnea 191
Glasgow Coma Scale (GCS) guii 31 : MaABuLUases GCS score finas 2 seey
Tidedthefienmsiudas
Pupil :
a. Size : WINVBY pupil fiUasunUateaiin1ag Brain herniation (uncal herniation)
b. Equality : au1nw8s pupil ldaasuans1aiuiy 1 mm
c. Reaction to light : nMslinaUauarBlaIIe9 pupil 8198017 Brain herniation
(uncal herniation)
nswasuuladues pupil FumnseanmsUsediundareu (mmm‘lmﬁu lpouauosouas
vie wumhunsinaandndhands) Wiedduasilonnisugas
Motor power : mMswasuwlaves motor power flanasanmsussfiuadaneu 1 grade
ItegUieilennisuea
mmiﬁd)'us] 1P 91113 increased intracranial pressure %38 hydrocephalus (vomiting,

sixth nerve palsy), 81013 brain herniation
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GCS (Glasglow Coma Scale)
Level of response
1. Eye opening
« Spontaneously
« To speech
« To pain
» None
2. Motor response
» Obeys commands
« Localizes to pain
« Withdraws to pain
« Abnormal flexion
« Abnormal extension
» None
3. Verbal response
« Oriented
 Confused
« Inappropriate words
« Incomprehensible

* None

Brainstem dysfunction

Scale value

= N WA 0O = N W B

= N W A U

Qj‘l'J’JEJ Hemorrhagic stroke 9139¥381715 brainstem dysfunction lgin

1. Vital signs : RR uag suuuuveanmsmela

2. Level of consciousness : 1i9431A brainstem Lﬁuﬁagjéuaﬂ reticular activating

system @4AUANTEAUAINIANT VR ULY

3. Brainstem

a. Brainstem function : 71573 cranial nerve #14°) 1w n15naana1 (CN. 11, IV, VI)

msdundnuiievadlunt (CN. VI) Msnau (CNIX, X)
b. Brainstem reflexes : Corneal’s reflex (CN. V&VII), Doll’s eye (CN. lIRVI&VIII), Caloric
test (CNLIN&VI&VIIN, Nystagmus (CN.II&VI&VIIN, Gag reflex (CN.IX)
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NAMANUIN 3

CT Scan of Normal Brain

) Superior sagittal sinus
Pericallosal artery
Falx cerebri
Frontal horn of

lateral ventricle Cingulate gyrus

Corpus callosum
Monro’s foramen P

Septum pellucidum
Claustrum

Insula

Cistern of lateral fissure Inferior frontal gyrus

Putamen
Thalamus

Posterior limb of
internal capsule

Globus pallidus

A Temporal horn of
lateral ventricle

Choroid fissure, Fimbria of fornix

transverse fissure

Parahippocampal gyrus Hippocampus

Ambient cistern

Lateral sinus

Superior colliculus

Tentorium cerebelli [next to aqueduct)

Quadrigeminal cistern

Third ventricle Vermis cerebelli

Falx cerebelli

Rostrum of corpus callosum

Anterior and posterior
limbs of internal capsule

Third ventricle
Globus
pallidus Thalamus

Superior quadrigeminal bodies

Parahippocampal gyrus and quadrigeminal cistern

Blush of
lateral tentorium

Cerebellar hemispheres

‘gﬂﬁ 1 Low ventricular subset C2. A, Cadaver section. B, CT scan.
(A from Alfidi, RJ, et al.: Computed tomography of the human body:
An atlas of normal anatomy, St. Louis, 1977, The C.V. Mosby Co.)
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Head of caudate nucleus

Anterior columns of fornix

Middle temporal gyrus

Lateral geniculate body

Medial geniculate body

Loteral lobe of cerebellum
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N159133% Hydrocephalus 310 CT Brain
(Diagnosis of Hydrocephalus by CT brain)

Hydrocephalus was defined as the presence of

1. The presence of a dilated contralateral temporal horn.

2.

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.

E‘Uﬁ 2 Hydrocephalus by CT brain A and B
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AMANUIN 5

CT Brain of Hemorrhagic Stroke

Lobar hemorrhage

gih?i 3 gﬂﬁ 4 gﬂﬁ‘?i 5

Frontal lobe Temporal lobe Parieto-occipital lobe

Basal ganglia hemorrhage

g‘ih'?i 6 gﬂﬁ 7 gﬂ‘ﬁ 8
Small hemorrhage Classical hemorrhage Large basal ganglia hemorrhage
at globus pallidus at putamen with secondary IVH
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Thalamic hemorrhage

U7 9 U7 10
Small thalamic hemorrhage Large thalamic hemorrhage
with secondary IVH via 3" ventricle with secondary IVH

SU# 12 SU# 13

Small pontine hemorrhage (arrow) Large Pontine hemorrhage
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U7l 14 U7l 15
Primary subarachnoid hemorrhage Primary intraventricular hemorrhage in

both lateral ventricles (arrow)

U7l 16 U7 17
Primary intraventricular hemorrhage Intraventricular hemorrhage
in 3" ventricle (arrow) and lateral ventricle in 4" ventricle (arrow)
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ANANUIN 6
Yadefisinasanissnen

(Factors affect outcome)

Hadesstoluiliinadonisnennsallsn oA
1. GCS score/stroke score

2. Location of hematoma

3. Size of hematoma

4. Coagulopathy

5. Hydrocephalus

ANNITANWILUY prospective 199 Castellanos et al.” Wuiﬂﬁgﬂwﬁﬁmiwa’miiﬁ
Tsaiia Ei?uiwiyjﬁﬂﬁlﬁwialﬂﬁ A® higher Canadian stroke score; lower blood pressure
higher fibrinogen concentrations Wwawil CT findings Aa smaller volume of ICH,
more peripheral location of hematoma, less intraventricular spread of bleeding,
less midline shift

st n1sesuneliigUleuave1@sunsiulis prognosis & outcome TiRaI5UIMY
Hadedredu Weliananandlansatiu
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AMANUIN 7
ANALHTIVUINYDINDULADA LNEJUUNAIRINTN CT scan AIILIN

(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 a2 Wdnumsvenennvestoudenlugiemamnih CT scan ASwusnnudh
Initial CT scan at <3 hours after onset of stroke 3AGEDY 36% ﬁmumﬁautﬁa@%zﬁ%u
Initial CT scan at 3to 6 hours after onset of stroke feaded 16% ﬁ%mmﬁauﬁamﬁlwgsﬁyu
Initial CT scan at 6 to 12 hours after onset of stroke JAUESS 15% ﬁmumﬁauﬁaﬂwﬁ%u
Initial CT scan at 12 to 24 hours after onset of stroke fiAndes 6% ﬁmumﬁautﬁa@%zﬁsﬁu
Initial CT scan at 24 to 48 hours after onset of stroke fiAMLAET 0% ﬁmumﬁauﬁaﬂwﬁ%u

(unews V1 = initial CT scan, V2 = second CT scan)

Nndeyadanandnadiu unndiinuotsliiiuedesdlelunisionsanisnamnyay
93159 CT scan brian 41 Liieg hematoma expansion dsasifutsslsmilunslinising
Aoudiftheazdennsianad

UoNMNZoeLIavh CT scan udr Suiltlasedufionarhlieudoniivuslngiy
nanaulaun  alcoholic abuse; an irregularly shaped hematoma, and a low level of

fibrinogen.*
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AMANUIN 8
f29819n350UANET (Case study)

Case 1
Usein
yelne ¢ 01y 41U alas 9ndn Awne Augsdulssiuazguyns
- ANUI ueumuaaR wwuvvnseunse  yaneliiiites 8 Halusieusn su.
A593319N18
- BP 170/90 BS 87 meg/dl  PT, PTT normal
- GCS =10, right hemiplegia
CT brain (at 8 hrs after onset)

- left putaminal hemorrhage , ¥UIA 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. @Jﬁﬁa basal ganglia hemorrhage Tu CPG  § criteria Wig 1 U9 ( GCS = 10)
3417 medical Rx nau
3.BP 170/90 mmHe Sl criteria Tumslien anti-hypertensive Irfenuazansin
Ju conservative & supportive Rx nau
4. \esnvh CT brain Mgty 8 L. 1189 onset 3afiAvadesifl expanding hernatoma
15 % 395 observe Tnddn (gnnesuan 7) desusediunanililumsifiumaiie refer
Tumuszamdasunmd edunumslunmsuiifvesudasiadetng
5. TeBuneuAgtasuaza R 1389 Dx, management, risk mudoyafislogliidla

wnmanrlfURlsavasndenauean dmsuwnng 39



Case 2
Uszin
- ijalved 218 710 2 v, 07Tw walthu
- 8 qu. UwAswe Uuvyu vuad Fuas e
UszinLhu
- Wumwduladings Shwildasiiane
- 9 Yrewunaendenauasunnd thalamus 1991 Taildinda
A533319N"8
- BP 200/100 mmHG
- 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 surrounding edema

Dx Right cerebellar hemorrhage
Management
1. Volume of hematoma = 2.2%2.6%2.5%0.524 = 7.49 cc.
2. gt cerebellar hemorrhage lu CPG FumsUSnwuszamdagunme
3. BP 200/100 mmHg i criteria Tun1slvien anti-hypertensive euazansii
U1 conservative & supportive Px naudise
4. WWeBunoungUasuaza i (39 Dx, management, risk mudeyaiisiogliidle
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Case 3
Uszin
- vwlneg o1y 58 U 2. alevis g Sudne
- 8 . ApUNILSINEIUIA HonsiurIvngeunss liundsey Liflenduu
UsgIaed : DM, HT
AFIVTNNY
- BP 140/90 mmHg.
-GCS = 14, pupils 3 mm. RTL.BE., No facial palsy
- Right hemiparesis ¢r. Il
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. @jﬁﬁa thalamic hemorrhage lTu CPG  # criteria e 1 U9 ( GCS = 10)
919 medical Px nau
3. BP 140/90 mmHg §3laidn criteria lunnsldfen anti-hypertensive Ienuazansii
\Ju conservative & supportive Px nau
4. 1999109 CT brain nnelu 8 wu. 3 onset 3sfinandsaiifl expanding
hematoma 15 % 34733 observe 1nd@n (gmAnuan 7) dossuidiunaniililuns
Wdumauite refer lumuszamdasunng eduuumdunsufifvesusaziaiotns
5. IeBunsuAgtasuaza A 1399 Dx, management, risk mudoyafislogliidla
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Case 4
Uszan
-glveg 91y 74 U gldwun n3ewme 213w r51wnisiiungy
- WYL UDDULTINDULNITINEIUE 3 L.
UszInLau
- Hyperthyroidism #assnwinisnauus vilvtinatnadsadu hypothyroidism
- Bradycardia, Heart & AF
A599379N78  BP 170/100 mm.Hg P98 per min. T 35 C R20 per min.
- GCS =9, Left hemiparesis Grade |
- Pupils Rt. 3 mm. RTL, Lt. 2 mm. sluggish RTL.

CT brain (3hrs. after onset): right basal gangia 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 &3laiitn criteria Tunsliien anti-hypertensive
ATIIANITSNYILUU conservative & supportive
3. @ﬁa%’a lobar hemorrhage T1u CPG  l criteria 2 98 (GCS = 9, volume > 30 cc.)
JssUInwuszamdasunneg
4. WWeSunoungUaeuaza i (309 Dx, management, risk mudeyaiisloglyidle

Y
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Case 5
U526
- vwlnen 18 72U 2. aunsusIng
- sy veuRurudwemasudie 2 Su
UsgaaLan : Old CVD, HT, Auen ASA & other anti-platelet aggregation
A39991907¢8 : BP 140/ 90 mm.Hg, P 98 per 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.

120kV/ 400
. 2 00s/10mm

Dx Lobar hemorrhage right occipital lobe
Management
1. Volume of hematoma = 1.7¥2.8*3.0%0.524 = 7.48 cc.
2. g8 lobar hemorrhage Tu CPG il criteria 0 98 33l¥i medical Rx nau
3. BP 140/90 mmHg &3lsiitn criteria Tun1slvien anti-hypertensive
mﬂﬁmuazmiﬁ%ﬂu conservative & supportive Rx nou
4. \0391nv1 CT brain 48 %41, 83 onset 3afir @il expanding hematoma toe
(@nIANWIN 7)

5. WieSungungUlsuazayd 1309 Dx, management, risk auvayanieglndila

Y
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Case 6
Uszin

- vwlnen 218 44Y 9. UszaauAIius  e1dw vinls

- fiufiswr Andh vendeRn 3 Jureuunlsimenuna
UszdAda : guynsluann 8 musetu  Auwmdn 1 1dndetu 1 20 ¥
A529319N°8  BP 138/77 mmHg, P 80 per min T 36 C

-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.

8007 04.04 1347 00
120kV/ 400

P

2 00s/10mmi

Dx Lobar hemorrhage at left parietal lobe
Management
1. Volume of hematoma = 3.0¥1.3*2.1*0.524 = 4.29 cc.
2. Qﬁ’;%@ lobar hemorrhage Tu CPG & criteria 0 98 3919 medical Rx Aou
3. BP 138/77 mmHg &elaitn criteria Tunislien anti-hypertensive a25l%
conservative & supportive Rx nau
4. \ilesanvi CT brain 72 %y, %83 onset 39iAnuidesiiil expanding hematoma vae
(ANIANWIN 7)
5. TWeBunegthsuara @ 1384 Dx, management, risk amideyaiifioglidnla
6. \losangthae engiesnin 45 U LiflusziAnnudulaiings leduaeiudadunsie

TusgezuInuad AI5NA5891 intracranial vascular study Hieg vascular abnormality
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