——————————————————————————

HUINNNITINYY
15AaanLaandNaIAy
ERRLIE

_________________________

=l



Lmuga‘iﬁ 1

Sudden onset of focal neurological deficit with suspicious of stroke

(Base on history and physical examination)

v ' v
<3 hr. Onset 3-72 hr.
Refer swe.

For Thrombolytic guideline

Basic life support
(airway, breathing, circulation,O, saturation)

Emergency blood sugar and additional lab (CBC, BUN, Cr, Electrolytes)

l

v

Emergency CT brain (non contrast)

A 4

A 4

Non stroke (ex. Brain tumor, brain abscess) Stroke
|
v v
i /hypodensity*
Norma odensi .
Appropriate consultation and yp Y Hyperdensity
treatment (hemorrhage)

Ischemic stroke

A 4

General management**

(Appendix 1)

Appropriate consultation

and treatment

* Size of infarction by CT

1.

2. Non lacunar infarct with midline shift (LLNuqﬁ‘ﬁ )
3. Non lacuner infarct without midline shift (Law)
4.

5. Stroke with undertected abnormality of CT brain (LLNuﬂuﬁ'ﬁl 6)

Lacunar infarct ( WHUAHT 2)

| 3
A9 4)
Brainstem/cerebellar infarct (WU 5)

** General management

® Avoid antihypertensive drug except SBP > 220 mmHg/DBP > 120 mmHg

Avoid intravenous glucose solution

Control BS 140-180 meg/dL in hyperglycemic patient




WHUNHHN 2

Lacunar infarct*

Pure motor hemiparesis
Pure sensory stroke

Motor sensory stroke

Ataxic hemiparesis

Dysarthria clumsy hand syndrome

l

Work up for etiology of stroke
(Appendix 3)

A\ 4

Acute treatment
(Appendix 4)

A\ 4 A\ 4

Stable Worse

A\ 4 A\ 4

Consider PM & R (appendix 6) & Appendix 5
secondary prevention (Appendix 7)

* Common clinical lacunar syndromes (patient must have good consciousness and no
cortical signs such as apraxia,,etc.) and CT findings compatible with lacunar infarct

(normal or infarct diameter < 1.5 cm. in deep area)



WHUNHN 3

Non lacunar infarct with midline shift

(Massive MCA or ICA : Hemiplegia with alteration alteration of consciousness

with forced eye deviation, aphasia, hemi-inattention, unequal pupils, bilateral signs)

v

1. Treatment of increasd intracranial pressure (Appendix 2)
Intubation and on respirator
Hyperventilation, keep pCO, 30-35 mmHg

Elevate head position up 20-30°

Avoid hypervolemia

2. Consult neurosurgeon
3. Avoid antiplatelet / anticoagulant in first week of onset, then
reconsider upon patient’s conditions

4. Work up for etiology of strcI>ke (Appendix 3)

Surgery Non surgery

| \ /

Worse (Appendix 5)
Stable Stable

Y

Acute treatment ( Appendix 4 )
Consider PM & R (Appendix 6) & secondary prevention (Appendix7)




WHUOHT 4

Non lacunar infarct without midline shift

(MCA or ACA territory : Discrepancy of hemiparesis with good consciousness
with/without aphasia, hemi-inattention or visual field defect)

Work up for etiology of stroke

(Appendix 3)

¥*

Acute treatment

(Appendix 4)

T~

- -
Worse
Stable (Appendix 5)

Consider PM & R (Appendix 6) &
secondary prevention (Appendix 7)




WHUOHN 5

Brainstem & cerebellar infarction

Impaired consciousness
Ataxia or incoordination
Vertigo or dizziness
Double vision
Nystagmus

Dysphagia

\ 4

1. Notify neurosurgeon if there is evidence of cerebellar infarction

2. Work up for etiology of stroke (Appendix 3)

3. Acute treatment (Appendix 4)

A 4

Surgery

\

A 4

Non surgery

Stable

Worse (Appendix
5)

Stable

A 4

Consider PM & R (Appendix 6) & secondary prevention (Appendix 7)




WHUDHN 6

Stroke with undetected abnormality
of CT brain

Sudden onset of focal neurological degicits :
Hemiparesis / hemianesthesia

Dysarthria, aphasia

Visual loss, hemianopia

Ataxia, inalance, brainstem/ cerebellar singns

Etc.

A\ 4

Treat as ischemic stroke
(Wi 2-5)




Appendix 1
ﬂﬂi@LLﬁﬁ?lﬂ (General management)

(1,3,4,6,7,8,9)
1. hsgddldliAnnansainseseendiauluden (O,satulation > 92%) wayn15uela
NAUNA
2. msbignananuiulain nanmslienananusiulainludiielsanasnifenaueiurie
ansulusTezI g UNGY
1.1 SBP < 220 mmHg 38 DBP 120 MMhg
lidedlienananusulaiin onulunsdsaselud
- amwmalaauwman (congestive heart failure)
- viaealdonleaRnuAnIe (aortic dissection)
- adaderlevadenidsundy (acute myocardial ischemia)
- aneidgunau (acute renal failure)
- A7 hypertensive encephalopathy)
1.2 SBP > 220 mmHg wie DBP 121-140 mmHg %3t 2 oehe Tnefaaiuegn
1og
20 wit 2 ads Tmssnenlng
- Captopril 6.25-12.5 mg MsUn senguisanely 15-30 un agleuny 4-6
Flug e
- Nicardipine 5 mg/hr nsuasaidaani lilutausnuausuvuneaula
anusulafinauiivang (anas 10-15%) Tngufiswuinenaseas 2.5 me/hr NN 5 W YUIAEIE9ER
Ao 15 mg/hr

* lalpaslden Nifedipine auldaunionisln 1iesnldaunsainazaivay
vuravseIuenavessnlawtueu  waglianusausvanailamaiunganuaulainaniumn
13 DBP > 140 mmHg faen153n 2 A Ansonuly 5 win T

- Nitroprusside 0.5 Mg/kg/min N9%aBALEAATIUTWAULAIRANIUNITIA
anudulafinegsreiiios Ufuruaiiastios aunseisldszduanudulafinnusosms (@aaas 10-
15%) g1aveengrisasly 1-5 und v3e

- Nitroglycerine 5 mg M4nasalana1 AUAY 1-4 mg/hr %39

- fliferdainandrsdu enaRasanmsldoluiden 1.2 unuld

mngtheivseiRnnuduladingeegian wagldsuensnwiunneuw awnsavgn
evroualinarlfinasimsdnununeasdeadaind g enfueingy Boloder TlE5Nw
néruilewilaraden Wiladuindoneg

nslvenananuilaindadumsinussezen awRnnsanGuemdainianiig
viaonidenaNefiuvsegadiulszina 1-4 d&av lnanislienananusulaisdulusgnreaduney
Ugufvan zresiae



Tunsalfifihedanusuladine (SBP < 100/DBP < 70 mmH) lAsnwinuavsuay
firsaulionfivanudu Tunsdfisnyudlifty

3. msliasinmnavaendondn Tusgfunmensaugavenitlusnenis lunsdifivni
wugtili Isotonic solution Tnetawz 0.9% NaCl wanidgamsliiansihiifithniauas Free water
arslisameeglunizaunavei

4. snosuazi ( nothing per oral) lunsalftae

- Fuuavasdednasll massive infarction

- fuualifuitegldsunssinn

5. muauseiuinaludon dosnin 140-180 mg/dl (fewnin 7.78-10 mmol/L) Tugfaei
amzthmaludengs

6. msliivnanld Tunsdfdld wiewfamamauasnvinuanve

7. Wendestudnuazsefednlunsdfifinesionnstn

8. $nwlsndue Sy 1wy vaenidentinlafiu amesiduaunaveandeusiusiame



Appendix 2
n13snensANsulunsivanfseegs

(Treatment of increased intracranial pressure)

o fsanlaviediemela
o lyuauuNATYLIAYAIUUUYDITINIEE 20-30 B3N
o Jpvitienansy viandesn1InNATiuYeIvaaniiens1fAe (jugular vein)

® Hyperventilation Inenslanudvesmsmelaussana 16-20 adynit vitels
0CO, 30-50 mmHg fussleviflunmsanemusuluauesdddinelulifiuf us
nalutnedug Tusvezusnwht Wsvana 13 $3lu9) Weswnsnemeaziing
USuaunansn-Ang (correct acid-base mechanism)

® 915l osmotherapy :
20% Manitol* 1 g/kg MeaALEaAA1 AINAE 0.25-0.5 ¢/kg NevaBALaanAIll
20 undl 4-6 adesteu (iu 2 o/kg st
w8 10% Glycerol 250 ml maandensly 3060 w17l Yuaz 4 A%q
W38 50% Glycerol 50 ml matin Juay 4 ass
Way/%39 Furosemide 1 mg/Kg MinaanLaanal
® yANABINNIUINEONTIAY
o ydndsanziniu warasli hypotonic solution, steroid

o USnwUssamdasunmg Wievin wide craniectomy Tunsainlinissnentuaulyl
lANaMIaLaNNINISLUVUSLENEAY

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEESEEESEESEEEEEEESEEEEEEEEEEEEEEEG
* a5l Mannitol arsiinsasremaieuedds indeusluden Aamudsunanindn-een (intake-output) wazaassesa
adhaAes feil
1. ﬂ’lﬂﬁa'ﬁhuﬂ?mm;{m 1vlAAnAE volume over expansion, congestive heart failure, pulmonary
edema %39 cerebral dehydration
2. amzniwieddenzeenios wavideadu
3. IndAeuskaUng LU hyperkalemia, hyponatremia
4. Anaphylaxis
5. awlfasiegusings ewwwilidadeaunsuanld
6. Extravasation of manitol awnlfinenisuisewsiiuasiavdausnasiungld
7. limasliiiu 2 ¢/Ke/d
* gowmlunisld Mannitol
1. A% anuria with acute tubular necrosis
2. maxmsmmquuma
3. amwiiwihaden
4. ameienvdenruduladinm
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Appendix 3

9)

(Work up for etiology of stroke)

N3R3AINeRIURURNMTNUFIY

Blood test : FBS, CBC, lipid profile (total cholesterol, triglyceride, HDL, LDL)
: BUN, Creatinine, electrolyte, liver function test, PT, PTT, VDRL,

urine

exam. waUseLlu baseline condition

® Cardiac work up : CXR, EKG

TunsainasdedndianunuiainduiaanaaiununIniala

Echocardiogram

lunsaindtheangtosndt 45 U uaglifindangruidiauiaengadunuianiila waghisidedeides
nd1dnylumsiia atherosclerosis 1y WU ANUAUlangs NsguYYs

ESR
ANA profile
Coagulogram, protein C, protein S, antithrombin Ill, anticardiolipin,

homocysteine,
Factor VII leden, prothrombin gene

Vascular work up

Anti HIV

N15A5NUHN TUNTUNEIFUNIITNTAUAUVBIVADALADALAIAT LA

Vascular work up : Carotid duplex ultrasonography
Transcranial Doppler ultrasongraphy
Magnetic resonance angiography
CT angiogtaphy

Cerebral angiogram



Appendix 4
Anssnutussezdeunau (Acute treatment)
o& v A (1,2,3,4,9)
Tu 48 ¥2luwmasliannis

1. gduniaden (Antiplatelets)
1% aspirin 160-325 fadnsusoiu nnelu 48 Flus (Appendix 7) ariulunsal
- e aspirin 819U lREIRIUNANLEOARIDY

- Non lacunar infarct eith midline shift

2. gdumsudefivaaiian (Anticogulants)
Laduwugilildlugne acute stroke LWpsa1n ndngudeyadsliiiome eniulunsalselull

f® extracranial carotid %38 vertebral dissection way cerebral venous thrombosis

3. Neuroprotective agents
Tagtuladendilanindngruindusslevidaau

4. g19U 9
s linmame W immunosuppressive Tu vasculitis {umnu

5. FuftheliSnenlu stroke unit
( 9LONANTHUINIINITINAT stroke unit)



Appendix 5
aensantinvesiigliavasnifienduasiuniogaduatnusunay
. . . . (1,3)
(Deterioration of acute ischemic stroke)

Deterioration of acute ischemic stroke #1854 N1IENABINTNTOOINTUARINNTEUY
Uszgamduanniu wu deuwssnniu tnfisye viesgaurnuddnidianad

dL1nVdY Deterioration of acute ischemic stroke

1. Systemic Causes
- Dehydration
- Hypotension
- Extreme degree of hypertension
- Fever
- Hyper or hypoglycemia
- Hypoxia
- Infection (pneumonia, uinary tract infection, sepsis)
- Myocardial ischemia

- Electrolyte imbalance eg. Hyponatremia

2. Neurological causes
- Recurrent stroke
- Progressive of thrombosis
- Hemorrhagic transformation
- Cerebral edema
- Hydrocephalus

- Seizure



LL‘U'WINﬂ']'i%’ﬂ‘le}’]Mtﬁﬂ')EJﬁﬁ deterioration of acute ischemic stroke
1. maﬁ]‘mmmemmawadﬂﬂ’wLLaSLLﬁlﬁJ systemic causes 4Na17
2. tldwuemuRaUnivianansoeiuieniaviandnald Wdmsie CT scan
2.1 lunsdliidi hemorrhagic transformation 5’1;31‘1]’3816?1}8’1 thrombolytic drug Iﬁwqﬂm
FufudufoRnuuumensnvmslienasmeandon Tunsdlfléfue
anticoagulant %39 antiplatelet Tnegnenviuil TinsshwnuuussAuyseaas wile
AanuRnUnAnIsudeiivesdon wavUSnwUssamAasLnngnuANLvLNE
2.2 Tunsdififl cerebral edema Win135n® WU increased intracranial pressure
(Appendix 2 ) wagedl midline shift Tu CT scan TaUInw1Uszamdasunyngfaisan
YNNISHIHR
2.3 lunsdififionnistn Tertudn
2.4 msl¥ anticoagulant 9nm3Anwuasdeyalutiagtiudilifnisinulaiiisddamu
317 unfractionated heparin %158 low molecular weight heparin 9z¢288uds
A1 progressing of thrombosis %38 reocclusion SﬂLauiuﬂﬁajGiaiﬂﬁ D
cardioembolic stroke, extracranial carotid or vertebral dissection wag cerebral
venous thrombosis
2.5 Tunsdiid hydrocephalus %38 brainstem compression T#Usnuuseandasunmng



Appendix 6
[ Y o dly
N13AANTBIRUBLNBN TN UYANTIANIN
dmiulsaneruranfiuwndnunssunuy  danieaimdnde waz/msetinianssuditn

PR aj yraomsihulayssonm wie
ANITNWMIUNNIAIMN (1) v
{ - mﬂaumww passive exercise
«— x
unndainmenimiiniadseiiu .
' L Tigoaimstiy
anugydeaussonmlumsindon'ly HABIMINITNUY
wazilsznounIngsu
«— ly o ad
N uuATeINIua
Goudla (v) :
E (nursing care)
T
wa'ldednados 2 47 Tus i =
oA o 2 u Tsunsumauy
saie lumsdnuyanssonm ,
AUITTIDNINBYNLUN (A)
«— ¥
A 4
ADINIANNTIOAD
B . i Tilsunsurniaiasilszriu
lumsindou v use ey
- e ] nwukoU (IADL) (N)
Uszneunainssziiussaunugiu
v o w A A 3 Y
v . “ ADINTINIININUYLA WIDFIVHADIANUDY
ABDINITANUFIUVIAD
thunaridann Tdsunsumsiniithu vie
wnsansu A lulsmenna b uuudtheuen
18
A 4

b4
Tilsunsumsiuaussanin

soudihelu

+ gansadSunasuldsunsuldmuanunionvesunains

Q

'
o I o w

o { 9 i 9 { ' § '
(M d@nnznumsunndnsi vt grhen luilld Jdyapadnasd ludinsudeundamuamsuwndnddy uaz lusing

]
v
=

= o o A ' = dd? 9 1 3 o
nlasumlasnmssnenielu 48 H e anwunwsesnmeszuulszamaainiedtu dihoannsasuemsuaziima
Moo lammnimuali

' Ed ' ' 3
@) Fouild Ao eunsorhmumidaldedaios 2 duaou tazamisnvaiideaniGeus Iduu edreios 24 ¥ Tug
4 \ \ o 4 ' o 3 o ¢
™ Tdsunsumsiluaussanimedian nueds fihezdesldsumsiluaussonmediadosnsaay 1 91 Tusdlaniaz 2-3

Yy Y 1 v ]

ﬂi\?ﬁuull] Y AT passive, active assistive exercise mamﬁau'lmumﬁm NITNIINIU ﬂWﬁLﬂﬁ'ﬂué}”IEJ (transfer)
a o o v Ao 9 P v da
@ TdsunsumsinioIasseSriundudion (nsrumental Activity of Daily Living, IADL) 1@ m31sznenems InsaAwiduse

Fudu



(Secondary prevention)

gduniaian (Antiplatelet)
1. lunsdlivieenidonaussivviogaduiildanvnunainiila farsanls aspirin 60-325
fadnsuseTu Wudduusn (class 1, level of evidence A)

Tunsalgteunien aspirin lalaunsanunadnafesves aspirin visatienmsiinidudh
voslsavasaidenaussgaiiluvasiildsu aspiin (Inefinuauiladeidesedisd) rmarsunly
Ticlopidine 250 faansu Juar 2 ads (MssyTmatnufsmeenie azdadonuren msasdes
Wzidong CBC Wusvey lugas 3 Weuusn) (class lla, lecel of evidence A) %38 Clopidogrel 75
laansusioTu (class lla, level of evidence A) 39 aspirin 25 diaan3u 391U Dipyridamole win
extended release 200 fadn5u (class lla, level of evidence A) Juag 2 ﬂ%’jﬂ %58 Cilostazol 200
gaansumaiu (class lla, level of evidence B)

2. lunsdliinaonidengaduiianvnaindudenilogadu  wiftaeliamansadulssmuen
aumsidsivesdonls TiRasanlvedundadennulude 1

g1dunsudeRvaian (Anticoagulant)

Tunsdifivasnidengasuiiawmganaudonsila Aarsanlviordumsudsiwendonlusses
g13laglv Warfrin LLazm‘Uﬂﬂﬁﬁ International normalized ratio (INR) = 2.0-3.0 Iuﬁﬂaaﬁﬁmw
Fasteluil

- Persistent or paroxysmal AF (class |, level of evidence A)
- Acute MI and LV thrombus (class lla, level of evidence B)
- Cardiomyopathy (class llb, level of evidence Q)

Rheumatic mitral valve disease (class lla, level of evidence C)

- Bioprosthetic heart valve (class llb, level of evidence Q)
warAuALLYEl Intenational normalized ratio (INR) - 2.5 - 3.5 Tunseligiievaenifenauatgndui

I mechanical prosthetic heart valves (classl, level of evidence B)



nsidavasaianAIlsia (Carotid endarterectomy)
lunsdlivaenidenalsinfiu 70-99% wasgtheianuiinisvasviosgliunn wudmswise
nasalaenAlsAn (carotid endarterectomy) Tuselevl

mMslddearuvenenasniannlsia (Carotid angioplasty)
nsldmeauvenegvaeniionalsia (carotid angioplasty) 81315 lunsaliigUeiiany
deege Adeviulumsiidavasndenailsiaviedueiaulianansonidala

msaauautaseideedun

1. anudulafings Auaulilanusulafiniesndt 140/90 mmHg wagtlesnin 130/80
mmHg lugeiumvny

2. wwmu musdlifissduinaluienszerenn HoALC tesnd 7.0%
lofludonas aunulviseauludiu LDL Wesndn 100 me/dl waznd 70 me/dl lu
e seaulediu TG Wewndn 150 me/dl uagaasludisgauludu HDL > 40 me/dl
ludnewag > 50me/dl Tugmd
mMyguyvd uushlianguyvaniesuatuyns
ganmasne wugidilvieanidineseauliunais Usennas 30-45 uniiieu egaties 5
Tu sedunn
Mg Msvgavideranidsimsuavielndesiuiidueanesed

7. ety anthuwdnliidutianesmnit 23 ke/m’ videilseuen < 36 2 (90 ) Tu
fne uaw < 32 42 (80 w1 Tugid

8. Hadudug 7iflnadeviaendenauadidnuiauaivg 1wy naenidensniay n1gns
wiavesasnideninung 1dusiu

otls Tumsmuautiadaldesdanandneiu wmdasuuzihiieliuiuaeungingsums

aLuTInwasmsuilnalvimangay Audiunmsinwimeen



