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Abstract

Objective: To study the prevalence and etiologies of ischemic stroke in young patients
Materials and Methods: Medical records of ischemic stroke patients of age 15-45 years
who were treated in Bhumibol Adulyadej Hospital from January 1, 2009 to December 31,
2013 were collected and reviewed.

Results: Of 145 (5.37%) ischemic stroke patients in young adults included, 60.69% were male
100 aged 39.10+4.5 years and 39.31% were female aged 38.93+5.2 years. Common risk factors
were smoking, alcohol drinking, hypertension, diabetes and dyslipidemia. According to Trial
of Org 10172 in Acute Stroke Treatment (TOAST) classification, types of stroke were stroke
of undetermined etiology (47.6%), small-vessel occlusion (31%), cardioembolism (17.2%),
large artery atherosclerosis (3.5%) and stroke of other determined etiology (0.7%).
Conclusion: Prevalence of ischemic stroke in the young is 5.37% among all stroke patients.
Stroke of undetermined etiology was the most common type according to TOAST classification.

Further research in larger population with complete investigation is needed.

Keywords: Ischemic stroke, prevalence, etiology, young patient (J Thai Stroke Soc. 2018;17(3):
5-14)

Corresponding author: Sugipichcha Chantaraprapabkun, MD (Email: Moo_sugipichcha@yahoo.com)
Received 21 November 2018 Revised 20 December 2018 Accepted 21 December 2018

J Thai Stroke Soc. Volume 17 (3), 2018 | 5



E]@l%"lﬂ')’l&?iﬂtla mmmmaamsmmfwawawmLaaﬂ
1%“1]')2]7]&]8’12]%8 Eli%f’idﬂﬂ’]ﬂﬂaﬂﬂdwaaﬂaﬂtﬂﬁ

w.@.qﬁﬁfim 5’%n51/53n7wqa*, 111N ADNRYINFIA DY ulenas,

a e ' &
15891N1ABNANTIA TUNKD* $118 1N ABNAGIAYaRY WIgAnA*
*ﬂa\767€15ﬂ751/ Z?JWEHU']E‘?{]&?WNE)@NUL@‘D‘ ﬂ?&/uW?’lﬂrﬂW'Ifa’)ﬂ’lﬁ

UnAnga
o ¢ A = o a A o Aa @
agiszasa: iefnmdananugnuazanguasniialinavasnnaiealudihonfanydes
> a s =3 v Y =) Y1 =) d't:! = v Y e
Jaauazisne: iivtayannuilunsmboudihosuasnatoanifiony 15-45 Duazldidrsuns
snelulsaneunaninaeqauias aiudiuil 1 ansaw 2552 H9Tuf 31 Sunay 2556
wanisdns: wugdaslsasuesviaiieaniienygwes 145 au (5.37%) tdusiw
60.69% (39.10F4.5 1) waznil 39.31% (38.93%5.2 T) fadeidns laur nMIguuws nsauueanagas
o PN o A P \ A A .
anuaulafags wnnw wazladuluiongs iaudssfiavaslsanaanifienauasnin Trial of Org
10172 in Acute Stroke Treatment (TOAST) classification wunga'linsnuanng (47.6%),
Bﬂmamﬁammmﬁﬂq@ﬁu (31%), amﬁamﬁ'ﬂaaﬁéfu (17.2%), ma@lﬁammwmﬂimj‘jﬁa (3.5%)
LASEAADKY (0.7%)
q
a3u: wuanugnuasmafialinauesnaiealudivaigion 5.37% ludwudilianaaaiien
< s | A \ o \ = o @ A a
guasnsnae Saganlnaidusiialdnusungdann sdrelsfiarndndudesfinsiiuidy
1 { Ilz/ Yo F\I a { v a
lungudszrinsnfowialug@u wszarslasunsanaiunduinadunianngueinisiialsg
AUNATVNIU
adan: lsnanasviaifen, damanugn, sne, JUaefifiangias ( Thai Stroke Soc. 2018;17(3):
5-14)

va a

YN Iﬁﬂﬁ&lﬂﬂ]’l@lﬁﬂ@l%ﬂ‘ﬂwa"lEl‘l«ké]il RUBT

6

lsanaaaiioasuay (stroke) LTuilmm
Ao o A Ao
nadguazidusnaniniediovesdlszsing
Mlanuinnin 5.7 suaw wuluwuautai@edszuno
21 suan? lagmldlsavasafaasuasinwy

]
v

TugreTanansauiiviogeeny uwdanansanylalugn
umﬂuaﬂmﬁ 45 1 (stroke in the young) LL&T’J"]
qummsmmim@ (incidence) aziasninia

lua%%'gaL;J‘%nﬂwugdfl,ﬁﬂ%%mnkﬂma@Lﬁa@awaa
200,000 @A/ mmqmaé"ﬂ 743 ¢oUvzvIng
LEWA ﬂs:mﬂ"l,mwumm"qn 690 @aiszrIng

LRBAW>

J Thai Stroke Soc. Volume 17 (3), 2018

Tsﬂauawﬁmﬁa@‘lu@fﬁumqhmu 45 {J25e
wudszunme 5% 209l5AnanalAeaFN0ITINNA
LLazﬁqﬁamifﬁmaﬂiﬂLL@ﬂ@hdﬁﬂ%LL@iﬂ:ﬂi:Lﬂﬂ“
i UszinaBninuilgd@nisal 8/100,000° dszina
ldnuliat@nisal 26/100,000° tHueu F99nm3
anmlunanugnide wudr sungsulnnjaes
mnﬁ@‘[sﬂawaam@Lﬁa@‘luﬁﬁﬁaﬁqﬁaﬂag‘luﬂ@:u
"L;J'm’mmm@ql (stroke of undetermined etiology)
mﬂﬁiﬁg@ LﬁaLLﬁaﬂéju@rm Trial of Org 10172 in
Acute Stroke Treatment (TOAST) classification’
LLa:wuafleﬁuq laun mm@gmnﬁmﬁa@ﬁ’ﬂa




o . . A 1
aaau (cardioembolic) LAZHRDALRALAITUNA 1T
ul9 (large artery atherosclerosis) Ligin>%e-210

lapmlugdaslsaanasriaifoadnwy

o S o a o ci d‘
luisnasauiedvgeeny Ssnauazdadoiion
drddaninfialsa laun n1sguyns n1saw
waanagas Adwdulafiags leduluifongs

4-59

wnnn wazlsaiale Wudu® dusnguaslia
=1 v 1 Q dl I

waaaiieasuadluauaryiay wu lsamalaiiduan

1 0 a =} a dg/ = Q . .
AN UARIDLNATUN AR (congenital and acquired
heart problems), lsafiligiiuanuRalndniaain

A a . .. A A
la#adnsn (hematologic conditions), lsnfitAen
AuauRaUndvainaaaliaa (vasculopathies),
ANuRaUnANIsweUadT (metabolic disorders)
yuause

Gk MINITINFIATIINWRBIUGTANS

@mamumnwuwumﬁﬂm;&’ﬂammﬂﬁmﬁﬂ‘m

1 U1 =1 dld v
DENILANIZRY lugﬂa ukﬂauawfmma@mmquaﬂ
lRaadaInIETIa mmﬁmsnwwamw

6 a o a & ?:’ 10 d! [ %

ANnunndnIIw uazlisanmsnauldugn FIV L9
Lﬂumsma:ﬁwamzﬂudaqmmw%%mmzmi
@T’]Lﬁu%emﬂszﬁh*?u@iaﬁﬂamm ATAUASY FINDY
Faaulasarwsrnduwaiauda bl

1aauazIsNII

L UAITAN BT INT TR L LU T D URA 9
(descriptive, retrospective study) Slup:}l'ﬂ’s plinauas
mmﬁa@ﬁﬁmqﬁaﬂ (15-45 1)) ‘Y‘]ﬂﬁﬂﬁrﬁ/’ﬁ/ﬂﬂ’ﬁ
Snslunadiolinnasaiioasuss lsane1uia

NANRBANLLAT NINUNNINAITBINA FIu U
1 unyAN 2552 B9Tufi 31 Funaw 2556 LA
Jianzinalaslildsunsy SPSS 19 (Statistical
Package for the Social Science for Windows
Version 19) lagagloaia Chi-square w38 Fisher
exact test @1nIUTaYaLsziAN categorical Uay
T-test #1358 Wilcoxon rank sum test ém%fuﬁaga
1521AN continuous data wayli3puAzRIBFATIU
VI8 U"ﬁagaL%GWﬁmmém%“uﬁa%’mﬁm NNIINEN
2INITRAINIING UAZNITAANINAINITRAIINNLAA

Tsasuasvnalian

HANISANSI
1. Fowanugwilszrng
AMNMIANBITULTINTTRW LU TOURR
maa;‘Tﬂ’sﬂsﬂﬁaa@Lﬁa@auaaﬁﬁﬁ’umﬁﬂm
lunadihplianasaiiaasuasvailssweuagiing
0QauLAT 1TWINDW.A.2552 D9lw.q.2556 i
awae 2,700 118 (1W0he 540 Tudatl) [GHR RN
Bﬂmamﬁa@auaaﬁﬁmqﬁaﬂ (a1g 15- 45 1)
WIB 161 Y %ﬂuﬁﬂmu‘ﬁﬁ;&“ﬂaﬂsﬂauaam@
[BaaTanun 145 318 (5.37%) (1eae 29 Mudal))
émi”ugij"ﬂ’;ﬂsﬂmmammﬁa@ﬁﬁmqﬁfaﬂ
Wanua 145 519wt dwwamie 88 1y (60.69%)
WRZLWARDY 57 318 (39.31%) I@Ugﬁfﬂ’;mwmw
ﬁawqmﬁﬁ 39.10+4.5 T drufasinandgailane
|05y 38.9315.2 T daensafl 1

=i ° X a A o A o o o @ a
13N 1 mmu@]ﬂwimamwmLaa@ﬂwmquamLmsumﬁﬂmiu%agﬂaﬂiiﬂvxaamaa@auaa

AILATUN 1 ¥NTIAN 2552 DITUNA 31 TUINAN 2556

W. 6. Total Male Female
7 2552, N (%) 22 (15.17) 15 (17.05) 7 (12.28)
7 2553, N (%) 36 (24.83) 19 (21.59) 17 (29.82)
7 2554, N (%) 28 (19.31) 15 (17.05) 13 (22.81)
7 2555, N (%) 33 (22.76) 24 (27.27) 9 (15.79)
7 2556, N (%) 26 (17.93) 15 (17.05) 11(19.30)
d1Lasy (mean) 29 17.6 1.4
321 145 88 (60.69) 57 (39.31)

J Thai Stroke Soc. Volume 17 (3), 2018 | 7



8

2. f99uLdag (risk factors) adnIsLia
=) L2 v
Tsaanasziaifonludiisengion
@139 2 uFaIdaduLFeIA an1TLAa
=) EZ r_‘id v 1 L3
lsnanasaifealufiondongdon wudndads
WREIN A UNDANTTUNWLFIEA 2 SUGUWIN Ag

2 o A a ~
F1131WN 2 ﬂwﬂLammaamsm@kaamwmma@

ﬂﬁguqm%il,l,a:?iml,aaﬂaaaa‘ TasoiFssdedianu
WANEIITERINIWATIINULWAR 90 LI AT FATY
MIFDG LA wn miguyﬁ%{ mMshuLeanagas NIz
wlduiaismsieduniuasssaulasnamwe s
luifangs

Risk factors Male Female P-value
Smoking, N (%) 73 (83%) 14 (24.6%) <0.001
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Cholesterol level, mean+SD 205.78%53.70 191.07%45.65 0.091
Triglyceride level, mean+SD 158.45188.16 127.72%73.90 0.031
LDL-cholesterol level, mean+SD 139.66£53.99 125.651+44.40 0.105
HDL-cholesterol level, mean+SD 42.43%10.96 46.211-11.81 0.051
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Characteristics

Male (N = 88) Female (N = 57)

Non-fast track (OTD > 4.5 hours), N (%)

65 (73.86%)

33 (57.89%)

Fast track (OTD < 4.5 hours), N (%)

23 (26.13%)

24 (42.10%)

rt-PA treatment, N (%)

8 (35.78%)

5 (20.83%)

No rt-PA treatment, N (%)

15 (65.22%)

19 (79.17%)

rapidly improving or only minor symptoms of stroke

7 (46.67%)

9 (47.36%)

hemisphere

- onset > 4.5 hours (refer from other hospital) 1 (6.67%) 1 (5.26%)
- previous stroke within 3 months 1(6.67%) 1 (5.26%)
- multilobar infarction or hypodensity > 1/3 of cerebral 2 (13.33%) 1 (5.26%)

- unknown causes/no data record

4 (26.66%)

7 (36.86%)
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Mo response

J Thai Stroke Soc. Volume 17 (3), 2018 | 9



10

4. nIdeaaneResdjianisiisanuaia
Anlnfvaspiiannnwdaanwias (autoimmune)
uazaNuinilnfvasszuudan (hypercoag-
ulable state)

maiseilldssasanedesfiamaiiion
mmqmaﬂiﬂauaammﬁaduﬁﬂaﬂﬁ'ﬁmqﬁamﬁim
fuanuRadndvesniiquindaanies Usznaueie

ANA, anti-dsDNA, anti-Sm, anti-nRNP iae

AUAaUNAUaIIzULLRaa (hypercoagulable state)

1/s2navea8 Protein C, Protein S, antithrombin-III,

Lupus anticoagulant, anticardiolipin, beta-2

glycoprotein (luguanuRalndvesszuuifonlal

1¢in1389@372 Factor V Leiden, Prothrombin
gene mutation W8z Homocysteine lumﬁ’;f&lf':)

wuhdnsssasalugiiniiuimn 76 1o (52.41%)

udthawamadwin 39 318 (44.32%) giline

WIDIT1WI% 37 T8 (64.91%) INHAGINAILEATIH

UARPAN 2 uNnIIUUILEAINTEIATIIN IR JUAMTINeITuaNuRaUnGen e W

WARINEAIINIFINTIINIRBIU JTAN13GINE17
luddhowandsnnnigiswaouandi9in
28190k EATYNIIRDE (p=0.018)
Wawssuifsulsunmnsdiasianisdes
ﬂﬁﬁamﬂﬁmﬁummﬁ@ﬂﬂamaagﬁej’uﬁu@'a
AnLILAZANURAUNATDITEULIREA WUIHLWD
Iﬁ:umidqm’mmaﬁaaﬂg’jﬁamﬂﬁluﬁuI@yﬁg?ﬂm
figsnralugae 2 Jusn (U 2552-2553) swan
26 M8 (17.93%) Dudthuwaradiiwim 1 M
(12.5%) uazfthuiwandainuin 15 Mg (26.32%)
Ltazg’ﬂmﬁﬁamnlu*’ﬁaa 3 Unas (1 2554-2556)
I 50 318 (34.48%) (Humihreiwamainuin
28 318 (31.82%) UAzEUBIWANDY I 22 18
(38.6%) é’aLLNuQﬁﬁ 2 HAAINMIEIATID LI UITY

o |

g ' A Aa a a A o
i wmn"[uwdﬂ’;mm‘l@ﬂummmﬂﬂmmmﬂu
Qﬁ@junu@]a@lmaaLmzmmﬁ@ﬂﬂamms:umﬁam

o

WA DA WLDY

(autoimmune) kazANNAAUNGVITzULLROA (hypercoagulable state)

fl 2552-2553

1] 2554-2554

J Thai Stroke Soc. Volume 17 (3), 2018

% Male

B Female




5. auavaslsadauaiziatiandiunnaia
TOAST classification

ﬁnﬂmsﬁﬂwﬁﬁﬂLﬁaﬁﬂﬁagmﬁimﬁuﬂiﬁa
Lm:mmiﬁiﬁhﬁﬂazlmwml,wwﬁ N13ATIVININNY
N1IRINTIINIIWBIUFUANIT wazn1IRINT29
nefFIeaslaun Lanmsdaaufinaasauas
(computerized tomography scan) Lanwisgd
aauualdninauasuaznaaaiian (magnetic
resonance imaging and magnetic resonance
angiography) LLazmimaaﬁ'ﬂﬁ]éf’Jm'é‘mﬁmm’mﬁgo
(echocardiography) anudssilinainuasuinga

Isﬂauadmmﬁa@lugﬂ’;ﬂ'ﬁlﬁmqﬁfaﬂmu TOAST
classification wmhﬁﬂauﬁammmuawmﬁm’m
Innjeglungy stroke of undetermined etiology
mn‘*?'iq@ U 69 118 (47.6%) lasdugioine
TUTIWIU 45 378 (31.0%) WasHIEIWARDIUIN
24 78 (16.6%) 7898901A8 N§W small-vessel
occlusion (lacunar) uazwugthslungy stroke of
other determined etiology ﬁaﬂﬁqm Taowulu
AU EWARaAes 1 1y Fafitlse a1 Tu thrombotic
thrombocytopenic purpura (TTP) G4ununif 3

uﬂug.ﬁﬁ 3 mjwmm@;maﬂiﬂauadmmﬁaﬂimﬁ’nmﬂmu TOAST classification

bl

£
R

i
i

£

T
PR
i

o

o
i
s

Male

=
i

b
o

=

AT
o:o::
i

e

s

T
o

=
b

[

f:
b

Female

[

10% 20% 30% 403

50% 60% T0% 80% 90%

100%%

= Large-artery atherosclerosis

HWHIULHGA

o
% = Small-vessel occlusion

= Cardioembolism

= Stroke of other determined etiology

= Stroke of undetermined etiology

6. HAMIAAMNDINIRAIALIALIATNDIZIA
Waanszazian 3 1han

ANTAAAINBINITRAIINALAALTARN D
Matiaalugih ﬂﬁﬁmqﬁamﬁwmu 115 378 (79.31%)
lasdszifinann modified Rankin Scale (mRS)
fiszzm 3 o (Lufidayatuiinlidnuan 18 1o
faenlUSnmdamuanI N 7 18 uandedia
Fwan 5 1) wuhgihodulngedlungy mRS

0-1 3797% 90 T8 uazwuiladuiFesanuauladia
gduﬂﬂ‘llﬁ%luﬁﬂ@gﬂ%gﬂ?Uﬂé&ﬁﬂ’]ﬂﬂ’i’]ﬂ&j&l
mRS>1 7195 linuanuFuiuiszning mRS 7 twe
WEHERE ARDAIUITZLIANGILA BULANDINITIN
n3eaInfielseneLauazMISN I BENaza B R
lRaanIIvaaataaaaiag NNREEIAYNIIRD @
F90NT197 4

J Thai Stroke Soc. Volume 17 (3), 2018 | 11



12

11' g a = Ai A
$1179791 4 mRS mammﬂmkﬂauawmLaa@mw:nm 3 1aah

Characteristics mRS 0-1 (N =90) mRS >1 (N = 25) P-value
Smoking, N (%) 56 (62.22) 12 (48) 0.200
Alcohol drinking, N (%) 56 (62.22) 11 (44) 0.102
Atrial fibrillation, N (%) 5 (5.56) 1(4) 1.000
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DM, N (%) 18 (20) 2 (8) 0.235
Dyslipidemia, N (%) 74 (82.22) 13 (52) 0.002
Fast track (OTD < 4.5 hours), N (%) 33 (36.67) 8 (32) 0.663
rt-PA treatment, N (%) 8 (24.24) 2 (25) 1.000
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