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Objectives: Although there have been several reports that described characteristics
for young age stroke, information regarding very young age (18-30 years old) has
been limited. We aimed to analyze demographic factors, stroke subtype, and 3-month
outcome in acute ischemic stroke patient who have relatively very young age in multi-
center stroke registry.

Methods: We evaluated all 122 (7.1%) consecutive acute ischemic stroke (within 7
days after symptom onset) patients aged 18 to 30 from 17,144 patients who registered
in multicenter prospective stroke registry, 1997 to 2012. Etiology was classified by Trial
of Org 10172 in Acute Stroke Treatment criteria. Stroke severity was defined as National
Institutes of Health Stroke Scale (NTHSS) and stroke outcome was defined by modified
Rankin scale (mRS) at 3 months after index stroke.

Results: The mean age of all included patients was 25.1+3.7 years and 76 patients
(62.2%) were male. The median NTHSS at admission was 4. Considering stroke subtype,
37 patients (30.3%) had stroke of other determined etiology (SOD), 37 (30.3%) had un-
determined negative evaluation (UN) and 31 (25.4%) had cardioembolism (CE) were
frequently noted. After adjusting age, sex and variables which had P<0.1 in univariable
analysis (NTHSS and stroke subtype), CE stroke subtype (odds ratio, 4.68; 95% confi-
dence interval, 1.42-15.48; P=0.011) were significantly associated with poor functional
outcome (mRS=3).

Conclusion: In very young age ischemic stroke patients, SOD and UN stroke subtype
were most common and CE stroke subtype was independently associated with poor
discharge outcome. (Ewha Med J 2017;40(3):128-135)
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LA 7140 Be ZF ¥l % Tral of Org 10172 in
Acute Stroke Treatment (TOAST) -5E 7|52 =& SHHH13].
5 B9 AAKSYK, KYL)7F HAg o] A= 2 Gik2 %8s
YA 02 LM 7IXZ B0 7o) EUAISk= ¢
THE ZZHTIS) 2} 9] 5ol 275 Shitt. TOAST =70l 21A
ot XA 71 22 T eS8 9kS (large artery athero-
sclerosis, LAA), AE32ZH(small vessel occlusion, SVO), A%
43 A3 (cardioembolism, CE), TREQ1E-5(stroke of other
determined etiology, SOD) ¥ Q1= HuE2(stroke of unde-

THE EWHA MEDICALJOURNAL 129



I E M] Chang, et al

termined etiology)- 22 W3t YRISHEES2 + 7HA] o1
9] I0lof| oJst -2 (two or more causes identified, UT), Q1]
Ah(negative evaluation, UN)E THA] LE=QITE SVOOl= UNC =2
= ZRPoIA S FHO| Mot A B
Sto] OfALE HFA Z717F 15 mm OVolRAl 20 mm DRk
Q1 H¥(n=2)% ZISIE, SOD 5 Eaele)= o) A+t &
2 =519 CTA, MRA = DSA/SOIA HE ol thaat 2
= & Fof sh ool e wi= sttt AA ke
= /el @3 P=H(long tapered arterial stenosis), 2A 7Fs
A= &gl B H M (tapered occlusion), 7132 (pseu-

N
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Table 1. Demographic and clinical data of included patients

doaneurysm), Wat Z|ZHintimal flap), ©1% W7Hdouble lumen),
B &= (intramural hematoma)[13,14].

wso] FEEE A9l Ao BlFRYRAALEFHE
(National Institute of Health Stroke Scale, NIHSS)= A5G0
O AESH ol F7k= 371 A =4 Rankin A= (modified
Rankin scale, mRS)Z ©-8-5t] F7F6HHCE mRS= ZF elof
&3 QA I ATHEAR} R T she B,

2. SARA
SAZZ W SPSS ver. 21.0 (IBM Corp, Armonk, NY,

Variable mRS<3 (n=95) mRS23 (n=27) Total (N=122) P-value
Male sex 61 (64.2) 15 (55.6) 76 (62.3) 0.413
Age (yr) 25.143.8 24.8+3.3 25.1+3.7 0.646
Risk factor
Hypertension 12 (12.6) 3(11.1) 15(12.3) 0.832
Diabetes mellitus 1(1.1) 0 1(0.8) 0.592
Dyslipidemia 8(8.4) 0 8 (6.6) 0.119
Smoking 45 (47.4) 9 (33.3) 54 (44.3) 0.195
Regular alcohol intake 23 (24.2) 7 (25.9) 30 (24.6) 0.855
Recent alcohol intake 8(8.4) 0 8 (6.6) 0.126
Atrial fibrillation 2 (2.1) 5(18.5) 7 (5.7) 0.001
Occupation situation 0.140
Without routine job 13(13.7) 7 (25.9) 20 (16.4)
White collar 37(38.9) 4(18.9) 41(33.6)
Soldier 22 (23.2) 6(22.2) 28 (23.0)
Student 20 (21.1) 9(33.3) 29 (23.8)
Blue collar 3(3.2) 1(3.7) 4(3.3)
Activity at stroke occurrence 0.183
Resting 68 (71.6) 23 (85.2) 91 (74.6)
Vigour activity 17 (17.9) 1(3.7) 18 (14.8)
Wake-up stroke 10 (10.5) 3(1.1) 13 (10.7)
Stroke classification 0.028
Large artery atherosclerosis 8(8.4) 2(7.5) 10 (8.3)
Small vessel occlusion 7(7.4) 0 7(5.7)
Cardioembolism 18 (18.9) 13 (48.1) 31(25.4)
Other determined etiology 30(31.6) 7 (25.9) 37(303)
Undetermined negative 32(33.7) 5(18.5) 37 (30.3)
NIHSS 3(1-5) 12 (9-14) 4(2-8) 0.001

Values are presented as mean+standard deviation, number (%), or median (interquartile range).
mRS, modified Rankin scale at 3 months after index stroke; NIHSS, National Institute of Health Stroke Scale.
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Table 2. Causes for other determined etiology

Causes for other determined

Variable etiology (n=37)
Arterial dissection 21 (56.8)
Extracranial internal carotid artery 8(21.6)
Intracranial internal carotid artery* 1(2.7)
Extracranial vertebral artery 6(16.2)
Intracranial vertebral artery 3(8.1)
Middle cerebral artery 3(8.1)
Vasculitis meningitis 4(10.8)
Moyamoya diseases 4(10.8)
Takayasu's diseases 3(8.1)
Systemic lupus erythematosus 3(8.1)
Sneddon's syndrome 1(2.7)
Familial protein C, S deficiency 1(2.7)

Values are presented as number (%o).
*One patient had both right intracranial internal carotid artery and middle
cerebral artery dissection.
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FHAF & AR SRR URRo] B wsee o, SH=(63.2%
vs. 13.0%, P=0.001)2 @A} &otal 27t & Fofl T4y
St A7t o] T8O LH21.1% vs. 4.3%, P=0.013) 2L 2] ¥

I Large artery atherosclerosis
Il Small vessel occlusion
[ Cardioembolism
[ Other determined etiology
[ Undetermined two or more causes identified
@ Undetermined negative
100 1 10 (8.3)
90 A 7(5.7)
80 A
70 A
60 A
R 50 A
40 -
30 A : : 170 (5.0)
20
10 468 (13.8)
0 ]

Very young age
(18-30 years)

Young age
(31-44 years)

Above young age
(=45 years)

Fig. 1. Stroke subtype comparison for very young age (18-30 years
old) with young age (31-44 years old) or above young age (>45 years
old). Values are presented as number (%). The stroke of other deter-
mined etiology and undetermined negative evaluation stroke subtype
were more frequently noted in 18-30 years old patients than those
of 31-44 years old and >45 years old. The frequency of large artery
atherosclerosis and small vessel occlusion subtypes was increased in
elderly groups (31-44 years old and >45 years old groups; P=0.001).

132 THE EWHA MEDICAL JOURNAL

o e, TAFE, 252, T2lT AUAEo] B HIE, 1,
w73A10] oy Y WA ) 5 37RUARS) mRSO] Xfol} gig)
.

o =

2 AL F2 40-50H olste] TR thgo= gholdel &
TR Tk o 3o 304 ofslollA WAIEH WAle] el of
3 2w Ay 370 oflgoll dish Zhlstgict. A
AR BhAE Ol OF 7.19%2] B} 30A] ofslellA k7o
s HgA0] ofg SOl SOD7F 7HE Uo}Oﬂi =]

TRt FRAOII} WA A T 3RYA ] A5 C
oFel 79 £4| Qe

45ABITHoA] SRS w7 AS Thto 2 SF o] AF-EollA]
7 B3 H7dM0] ofgL SOD, UN 401911 th& o 2= CE
F= LAASITH3,15,16]. 15-29412F 30-40A4] Afolo]l LAYSH b
74A0] obg-g vl WSt oA B 1of OJ5HH 15-29A70] 30-40A]
TEUHJHE 0 2 SOD7H &5 CEC] oFg 2] RlE= Z X[0]

7h GATH3]. 18-44A419] FF=R1 WA FRRS Tt 2 Bl
O] H7LoA= SOD, LAA, CEQ] &0 2 ¥lT 7} =Qkt}5], 1
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@ SOD, UN, CEQ] =42 RIETF 9o n[5] o= 22]2] i+
ATt -FAFSITE,

B AFolA 7P E37F 1A 0] oF g2 SODH O 1 FOflA]
T F0e] AS-5u vie] W HxFuule|r} Solgitt, gae] vt
2] 53] R3] vhel= 4, XJEIEH YSk= 7o) 2]l
S 20%°1 2L LA Jlom(17], 2 A2 56.8%EH

Table 3. Independent factors for poor functional outcome at 3 months
(mRS=3)

Adjusted OR

Variable (95% confidence interval) P-value

Male sex 1.41 (0.56-3.54) 0.455
Age (yr) 0.96 (0.84-1.09) 0.564
NIHSS 294 (1.61-5.37) 0.001
Stroke subtype

Large artery atherosclerosis 1.53 (0.23-9.91) 0.652

Small vessel occlusion No case

Cardioembolism 4,68 (1.42-15.48) 0.0M

Other determined etiology 1.37 (0.38-4.86) 0.626

Reference

mRS, modified Rankin scale; OR, odds ratio; NIHSS, National Institute
of Health Stroke Scale.

Undetermined negative
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Sk FEAte] APyt Atha e = 7] o] ., FEEo]
At 22 AEEoQls HARI X7 AO] QIR Y ARgAIT
ZAoo] Aoz 97| wholet AZHEct. S & A
i 25 EIRF2RS Fotal QS mf YA W Alo] A

Ao oF 14.8% %t AT HALERE Folo] AASEt &
740l IAIS B4} oA oA A KA kx| 5 oF
5% H=7t -5 U FAE A2 E01&el= 59 532 FHA
SAIZE ool |7 ako] BhASE Ths/do] ATha o ® FRRS
BIR] QRS FIA} FETH =tk B sHETH 26]. B ALete] o]
= ohkE ol oM APHHERE 7IQIsk= Ao = AY7HE|H
5 o] FHoj thgt 271Q1 A7 ] sttt

2 A= g 7HR] AIgE Hol Qlek AA, IS HFH HAIAE
2JollA ZRE ZGSIIATE FFA Aol A HESS
ESOHA] Zolel7] whRoll A= X e-3o] gkt EA, ofe]
do] ApgoflA] Aol ZFHE THARS] 427t ZA] EAITE 304] ©]
St Tt MAIES tiaEskr |0l 7 RS ofn] LE gelo] v
740l 01S Zhdsly| Sfal Yx|H Xy U HARS Al¥st
A Sty it AR 0] SHAIR 5U 770l 2t ¥ ol W
ATF 31-44A1, 454 oV ZA| w7HA FEAto] ofg-S- {dE o
2| 543 vlaoA] Bolo] 2% ojof thgt A5t Wasih Al
A, & A5t AFt7|7te] oF (s R AT L2 juteke] KA
HEF TR o] B4 HIStE Hidolrlofle Aol gk B
A}o] 27} 9kR] oFot S7pQ1 AkE o] ot YA, F2
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Supplementary Table 1. Stroke subtype comparison for very young age with young age or above young age

Stroke subtype Very young age (18-30 yr) Young age (31-45 yr) Above young age (>46 yr)
n=122 n=216 n=3,381
Large artery atherosclerosis 10 (8.3) 56 (25.9) 754 (22.3)
Small vessel occlusion 7(5.7) 47 (21.8) 729 (21.6)
Cardioembolism 31(25.4) 38 (17.6) 838 (24.8)
Other determined etiology 37(30.3) 38 (17.6) 170 (5.0)
Undetermined negative 37 (30.3) 37(17.1) 468 (13.8)
Undetermined two or more causes identified 0(0.0) 0(0.0) 422 (12.5)

P-value=0.001 by chi-square test (between very young age and young age, between very young age and above young age).
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