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* Viriyavejakul A. Stroke in Asia : An Epidemiological consideration. Clin Neuropharmacol 1990; 13 Suppl 3 : 526-33.
** Ministry of Public Health. Burden of disease and injuries in Thailand Priority setting for policy. 2002; A14 - A16.
*** Ministry of Public Health. Burden of disease and injuries in Thailand Priority setting for policy. 2002; 58.
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Sudden onset of focal neurological deficit with suspicious of stroke
Lacunar infarct

Non lacunar infarct with midline shift

Non lacunar infarct without midline shift

Brainstem & cerebellar infarction

Stroke with undetected abnormality of CT brain

ﬂ’li@LLE\]ﬁ"’ﬂU (General management)

masnsnTizrssulunzvanfsue g

(Treatment of increased intracranial pressure)

mspsIvItadudien wwnuaslsAvasniien dey

(Work up for etiology of stroke)
masnwlusruzidsunai (Acute treatment) Tu 48 Faluouasfionns

mmgnyainuasiiielsavaoniion waviuvsogasuatuilsunay

(Deterioration of acute ischemic stroke)

nsfanspuiiefianisiuy wssnnw wsulseweuaid

wwndgnssaiuy  Thmeawintn waz/videinianssunn
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Level of evidence and recommendations used for guidelines in

management of patients with cerebrovascular disease




WNUDEN 1

Basic 11fe
(airway, breathing, c1rc

Emergency blood sugar and additional la_
Emergency CT brain (non contra-
1
v
Stroke I
Normal/ hypode.

Ischemic stroke

Thrombolytl

Non stroke (e

Appropriate

General management** consultation and treatment

(Appendix 1)




WWUNIR 2

Lacunar infarct’

Pure motor hemiparesis

Pure sensory stroke
Motor sensory stroke
Ataxic hemiparesis

Dysarthria clumsy hand s

|

Work up for etiology of stroke
(Appendix 3)

!

Acute treatment
(Appendix 4)

Stable

onsider PM & R (Appendix Appendix 5
ondary prevention (Appenc




WU 3

Non lacunar infarct with midline shift

ICA : Hemiplegia with alterati
aphasia, hemi-inattention, une

v

reatment of increased intracranial pressure (A
Intubation and on respirator

Hyperventilation, keep pCO, 30 - 35 mmHg
Elevate head position up 20 - 30°

Avoid hypervolemia

Osmotherapy and diuretic

v

3. Avoid antiplatelet/anticoagulant in first week of onset, then reconsider

2. Consult neurosurgeon

upon patient’s conditions

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

: —

Surgery Non surgery

Worse
(Appendix 5)

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




WNUNHT 4

Non lacunar infarct without midline shift

rritory : Discrepancy of hemiparesis
ithout aphasia, hemi-inattention or vis

Work up for etiology of stroke

(Appendix 3)

Acute treatment

(Appendix 4)

Worse
(Appendix 5)

Consider PM & R (Appendix 6) &

secondary prevention (Appendix 7)
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Brainstem & cerebellar infarction

aired consciou

Dysphagia

Slurred speec

surgeon if there is evidence of cere
etiology of stroke (Appendix 3)
ent (Appendix 4)

v v

Surgery Non surgery

Worse
Stable Stable
(Appendix 5)

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




WNUADIT 6

Stroke with undetected abnormality

of CT brain

onset of focal neurologi
/hemianesthesia

phasia

hemianopia

lance, brainstem/cerebellar si

Treat as ischemic stroke
(WHUNHT 2 - 5)




Appendix 1

n19n wa3lU (General management)™* %75

1. hseielsdlfiinnignswsaveandauluion (O, satulation > 92%) uaznsvnglafinunf
2. maldunaarnusulaiin wannsisanniusuladnluiielsavasndon sovfiuio
gasuluszezuundi
1.1 SBP < 220 mmHg %58 DBP < 120 mmHg
Tisalienannnusuladin sniulunsdidesieluil
- nmzhladuman (congestive heart failure)
- VRDALNDALDBDRNWANLYIY (aortic dissection)
- nénuilovlaennideniduuwdu (acute myocardial ischemia)
- Imefiuunaiu (acute renal failure)
- AN hypertensive encephalopathy
1.2 SBP > 220 mmHg %38 DBP 121 - 140 mmHg %38 2 at1s [nyimviuiuststios
20 w17t 2 ads Tmssnwlny
- Captopril 625 - 125 mg ynwihn sangndmelu 15 - 30 w1 aglauu 4 - 6 taluy
/el
- Nicardipine 5 mg/hr mMuviaanidons [Hludsusnudususnaeauldrnusuladin
muihveny @aau 10 - 15%) lasivuunaenpiony 2.5 mg/hr 90 5 W 2IAY1 9 ARD 15 mg/hr
+ Taimasldien Nifedipine aulaRuvavnuihn Wavanld nnsofiaymuauuwn

wavhunanazasenlawiuey uazli nsousuassldmafianneanusiulainmmun
1.3 DBP > 140 mmHg fsn1sin 2 aduansaiilu 5 wd 15

- Nitroprusside 0.5 Wg/kg/min Mwnasnidonsludigfiuudifinniunisin
ANusulafinpevsawdiny Usumnnedinstioy aunsenaldseiumnusulafinanusiounis @nag 10 -
15%) e1azoangmaniely 1 - 5 Wi v

- Nitroglycerine 5 mg YNIaBARBAG NNAIY 1 - 4 mg/hr 5D

- thldfensonathediu enafarsanmsEenlwhden 1.2 umls

ynifthefiusyiirmusiuladin, sty uazlisuensnwanton snsavgpymiovuals
wazlfinousinssnemusisasBunsonandneiu sniuengy B-blocker AlFSnwinduilala
vInen Mladuindong

mpmmssnnlsAnanaidna vpodunsnnadu  msuivms
(Clinical Practice Guidelines for Ischemic Stroke)



msienanausilaindedumsdnersvezens azfiarsonduemdsainifiane
vapnien wasRuroansusyan 1 -4 “Unk Tnemslienannnusulaindulisthvroydures iy
Puiu nmzussiian

Tunsdiffiefimnusulafing (SBP < 100/DBP < 70 mmH) Wisnwimu 1wn
wazgRasantviedunusiy Tunsdifsnuudalimty

3. MW 1smnasalenm Buediunnizms wunavasiilusenmy Tunsdifiviad

%
°

w1y Isotonic solution [apaw1z 0.9% NaCl winidwenalk 15ihiifhmausy Free water
mslistsmeeglunme unavash
4. 9AD IR (nothing per oral) ‘[uﬂitﬁéﬂjﬂ
- BULAr 9 ¥I19¥H massive infarction
- fwnluiaylFsunisnise
5. muANsEAUThmaluien feundt 140 - 180 mg/dL (fawnii 7.78 - 10 mmol/L) uiie
fiflamuhmalwien o
6. MsWienanldl lunsdiAfly wiowion wnuazsnwImy 1w
7. Wenflouiudnuaysz Toinlunsdifiheliennisdn

8. $nwilsndu q s3uiull wu vesnlasfilaiiu Az upasunFauslus vy




Appendix 2
masnwnmzanusulunslvanfswe v

(Treatment of increased intracranial pressure)

o W31301 Yiodhemela

o Tupupnfsueuay wuNYBITIONIY 0 20 - 30 BYA

o Vhitupanss uANEBIMINATUYBWIRERLEBATIAD (jugular vein)

e Hyperventilation Ingmslirutveumenelavszann 16 - 20 psu/unil Wali pCoO,
30 - 35 mmHg fuselemnilumsanpusilu uealFiSanneluluifund udlsnaluge u q
Tusswzusnvindy Wsesnm 1 - 3 $alug) Wasansiemeaziinmsusu wnansn-ag
(correct acid-base mechanism)

o 315007 osmotherapy :

20% Mannitol* 1 g/kg MeMasRLEERR muEIE 025 - 05 g/Kg muviasaiiansily
20 w17t 4 - 6 ASusiTu (lWiifiu 2 g/kg fat)

v 10% Glycerol 250 ml muviapadanslu 30 - 60 W7 Tuaz 4 A

v 50% Glycerol 50 ml ynwin Yuse 4 Ada

Wy /%58 Furosemide 1 mg/Kg 9vaantinnm

o VANRBYNTIZVIADONELAU

o VANEBINITAY el hypotonic solution, steroid

o USnwusy mARuuWng eV wide craniectomy TunadifiinssnundusuldSnav3ed
DINIINITEUUUTE MLRIRY

* m13lF Mannitol Aasiinisnsaanisviuueesln indoushufon Aamuusuioningn-aon (intake-output) uagAIs
sEiuNaTIvIAYY AUl

1

S Gk LN

7.

nslieiiluysunenn 819y iAnATE volume over expansion, congestive heart failure, pulmonary edema %38
cerebral dehydration

nmemmimset!  1izeanisy uazifenti

\NABUIARLUAR 12f hyperkalemia, hyponatremia

Anaphylaxis

mslf sfioeuaansa oressvbidniEanunounnls

Extravasation of manitol sgvibiAnemsuIamgiuasAamivusoniumels

Luipaslhiiu 2 g/Kg/d

fravilunislel Mannitol

1

2.
3
4

N13¢ anuria with acute tubular necrosis
ﬂ7'Ja‘fﬂ7§2]7l§7‘lf7?‘lJLL7\J

nmsbvihsen
mvzzf"anw%amwﬁufaﬁmfv

mpmimssnnisananaidna vpodunsnnadu  msuivms
(Clinical Practice Guidelines for Ischemic Stroke)
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Appendix 3
msAsIvItaduiie wwnuaslsAvaanEen wpg®?

(Work up for etiology of stroke)

MIRFIINIBIUGURANISWUGIU

Blood test : FBS, CBC, lipid profile (total cholesterol, triglyceride, HDL, LDL)
BUN, Creatinine, electrolyte, liver function test, PT, PTT, VDRL urine exam.
\WioUszfu baseline condition

Cardiac work up : CXR, EKG

Tunsdid u “widl AwmsnsnRuRsngasufisnaintils

Echocardiogram

Tunsdingiheogdosnit 45 U wazlifinangruiitudongaiumnaninls wazhififladv se

# “frylumsiiin atherosclerosis wWiu 1w ArwAUlafin o M5 uyws

ESR

ANA profile

Coagulogram, protein C, protein S, antithrombin III, anticardiolipin, homocysteine,
factor VII leden, prothrombin gene

Vascular work up
Anti HIV

mesnsdiindNlunsaif ¢ “BnzmsiusuYavaBRIaRLAYAILSHR

Vascular work up : Carotid duplex ultrasonography
Transcranial doppler ultrasonography
Magnetic resonance angiography
CT angiography

Cerebral angiogram

mpmimssnnisananaidna vpodunsnpadu msuivme
(Clinical Practice Guidelines for Ischemic Stroke)



Appendix 4

MmN lusseZHuUNaYE (Acute treatment)

1,2,3,49

Ty 48 tHlusndeiianms

1. gNUNAALRDA (Antiplatelets)
19 aspirin 160 - 325 finansusiofu mulu 48 F3luy (Appendix 7) sniulunst
- uhien aspirin paRasaNlFf NS nRoRFEY

- Non lacunar infarct with midline shift
2. gUMSudeFIYBYLaaR (Anticoagulants)
Talunsah Wl TugUae acute stroke Wavanmang utioyaduldisome snulunsdsalud fs

extracranial carotid %38 vertebral dissection &% cerebral venous thrombosis

3. Neuroprotective agents

Uaqtulsifienslafifivanguifivselumitnia

4. ¥1DU 9
RN MR 1 immunosuppressive drug Tu vasculitis \Jusiu

5. Sufitheli3nwly stroke unit

(aNBn 1FUUINIMTIRMAY stroke unit)




Appendix 5

mmigngainuaviialsAanniion uasiiunioanfiuatnodluunay

(Deterioration of acute ischemic stroke)®?

Deterioration of acute ischemic stroke #31efy NENTDINITNEDDINITH AYNIITEUY

Usr wildunnu wu deuuseandu tinfsey wiosziuaug " nianay

1WRYDY Deterioration of acute ischemic stroke

1.

Systemic causes

Dehydration

Hypotension

Extreme degree of hypertension

Fever

Hyper or hypoglycemia

Hypoxia

Infection (pneumonia, urinary tract infection, sepsis)
Myocardial ischemia

Electrolyte imbalance eg. hyponatremia

Neurological causes

Recurrent stroke

Progressive of thrombosis

Hemorrhagic transformation




Ltquﬂnﬂﬂﬁ%’nu11uﬁﬂ1ﬂ7iﬁ deterioration of acute ischemic stroke
1 m939v0 1w Azavitieuazuiily systemic causes FunaTd
2. HliwuPuARUNFR 1ansneduiEnzaunaals T '9mea CT scan
21 Tunsding hemorrhagic transformation 57@1]3%116?&7 thrombolytic drug Tﬁwqﬂmﬁuﬁ
WS HURmMUuensSnenslfenazateauden Tunsmiffi5uen anticoagulant 3o antiplatelet
Tgagwiud IinssnwuuudsesAudseaag wiflunmzanuinuninmsuloienien wazusny
Use WAREUWMIEMUANNMINE 3
22 Tunsalfifl cerebral edema [¥n195NWIUUY increased intracranial pressure
(Appendix 2) uagtdl midline shift Tu CT scan TUSnwiUse mAssuwwdRarsuinmsssn
23 Tunsdinfionnsdn Tendugn
24 msl¥ anticoagulant 3nMsAnwIuaziipyalutagiutolifinsAnuilafivsddnaud
m3l¥ unfractionated heparin %38 low molecular weight heparin axehindiudonnig progressing of
thrombosis %38 reocclusion #niiulunsdisialusl Ao cardioembolic stroke, extracranial carotid or

vertebral dissection IL8% cerebral venous thrombosis

25 Tunsdinfl hydrocephalus 38 brainstem compression (WUSnw sy WAREUWNE




Appendix 6

maARNIBEtheNaNIsHLY 5500 W

wsulsuweunaffiuwndnunsssiuy Snnismwiide waz/M3evnianssutn

Tai
¢ =
AMENIMSHUNERH (N o L
@ > YERBNITWUY W30 3D
¢ 1 mﬂaumww passive exercise
<«—
C o/ o o/ = 1
wwiel AnnmisnmwiumUse Tai
A e wssnnmlunisiRouln > I laisimovinnsiuy I
wREUSENRURINTIU
¢ <— T?ﬁl
- l wuhg RGBS
e a (2) > (nursing care)
¢ <« Ty
Wolsfaeotios 2 Faluw b Tusunsuntsuy
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i <« Ty
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l FDINISAINNIBIED
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Appendix 7
matlasAumsifindwaslspvasniion WBIRAUNSDRRRU" > 45

(Secondary prevention)

#IFUINARRDA (Antiplatelet)
1. Tunsdiiivaenifon wasfuvdegasudlidl wmwanimla fasonli aspirin 60 - 325
fiadnsusioTu WuaAuwsn (class 1, level of evidence A)

Tunsdifiiouden aspirin [3 tsnsovunainofssepy aspirin vidofioimainiiuduos
Tspnaanidon wovaniuluanedilf5y aspirin (Inefintunudadul " voad1of) IHRa1500TH
Ticlopidine 250 findindu fuaz 2 Afu (AsseivnatnuiAswasnfe nMediadenuih Amsazsiag
Wizideng CBC Wuszay ludiu 3 Houwsn) (class Ila, level of evidence A) W38 Clopidogrel 75
Jaan3usn T (class Ila, level of evidence A) %38 aspirin 25 #8@n%u 53U Dipyridamole %Hm
extended release 200 fafn3u (class Ila, level of evidence A) Juae 2 RSy wSa Cilostazol 200
fin@n5uriniu (class Ila, level of evidence B)

2. Tunsdiiveandangaull s nfuieamilagams  wifihell wnsndudsenu
vfunsudosaonls WRsanfesmuniadeamuludo 1

YIHIUNISHBFIYDILEDR (Anticoagulant)

Tunsdiivaanidengasiull Wwpandudasils fasonbizsumsulosuonfenliszezeT
Tnel¥% Warfarin LL@]%F]’JUQZJIﬁﬁ International normalized ratio (INR) = 2.0 - 3.0 Tuﬁjﬂaaﬁﬁmwﬁ\jﬁia
Tuil

- Persistent or paroxysmal AF (class I, level of evidence A)

- Acute MI and LV thrombus (class Ila, level of evidence B)

- Cardiomyopathy (class IIb, level of evidence C)

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

- Bioprosthetic heart valve (class IIb, level of evidence C)

v o

wazAIUANIYE International normalized ratio (INR) = 2.5 - 35 Tunsdififienasniion wpsgasuidl

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

mpmomssnlsaAnanaidna vodunsnadu NSumvme
(Clinical Practice Guidelines for Ischemic Stroke)



mstRRvaaAEanAsAn (Carotid endarterectomy)
Tunsdiivasmaanmlsindu 70 - 99% uazfUrefinnuiinsvavmdsoylun wui
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