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[{BZE] B8 - LB AHIEPF % (embolic stroke of undetermined source, ESUS) FlLaIEPENZEH (cardiogenic stroke, CS) JiFE
PPN ) ik P 956 RE 3 WL IR R O I R R AE AIG T BOCR . F50E - ISPk e 58 b a6 38 0 K 27 1 2 e B T 58 JL N B B e DA B i 1K 2 B Jg i 7Kk
D EERE 2012 4F 11 H—2019 4F 4 A3 2 WU BUR G B H 50k, H ¢ #5% . Mann-Whitney U K50 %f 5 5 98 RHEATELER, 0
K58, Fisher K i ME 2 10 2 Pk BT REBEAT LLER, H Logistic WA 43 AT 5 W 15l f5 W S E B B 3R . 455% - LA 117 Bl &, ESUS 41
30 4, CS4H 87 f5il, ESUS 4 FHILERE/N (64 % vs 75 %, P=0.003) . “FE¥yiLek v LAwrske &% (National Institute of
Health Stroke Scale, NIHSS) FEAM 431 (12 4> vs 154>, P=0.020), FEIJA 5 24 h NIHSS E40 516 (10 4> vs 12 4y, P=0.033),
¥ 90 d gt & Rankin 8 RIFSEAME (2 4 vs 44, P=0.015), {HPFH M FE %L %SG F R L, Logistic [R5 H7 75 & 1L &
(OR=0.264, 95%CI 0.099 ~ 0.704, P=0.008), &£k NIHSS ¥4} (OR=0.758, 95%CI 0.673 ~ 0.853, P=0.000) J& & Wi i 5 i) A7 fE
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[Abstract] Objective - To compare the baseline characteristics and treatment outcomes of mechanical thrombectomy in patients with intracranial arterial
occlusion caused by embolic stroke of undetermined source and cardiogenic stroke. Methods  Retrospective analysis was made on ESUS and CS patients
in registration databases who received thrombectomy in two stroke centers, Shanghai Ninth People's Hospital, Shanghai Jiao Tong University School of
Medicine and Lishui Central Hospital, Zhejiang University from November 2012 to April 2019. 7-test and Mann-Whitney U test were used to compare
the measurement data, y° test and Fisher's exact test were used to compare the counting data, and the independent prognostic risk factors were analyzed by
Logistic regression. Results - In all, 117 participants were eventually enrolled, including 30 (25.6%) with ESUS and 87 (74.4%) with CS. Compared with
the CS group, the ESUS group was significantly younger (mean ages, 64 years vs 75 years, P=0.003) with lower median baseline NIHSS scores (12 vs.
15, P=0.020), lower median NIHSS scores at 24 h (10 vs 12, P=0.033) and lower median MRS scores at 90 days (2 vs 4, P=0.015). The rates of successful
recanalization were similar. Logistic regression analysis showed hypertension (OR=0.264, 95%CI 0.099—0.704, P=0.008) and baseline NIHSS scores
(OR=0.758, 95%CI 0.673—0.853, P=0.000) were independent risk factors affecting prognoses. Conclusion - Compared with CS, ESUS patients are
relatively younger and have milder neurological dysfunction at onset and better prognoses; however, both groups have high mortality rates. The successful
recanalization rates for mechanical thrombectomy are similar. The baseline NIHSS score and hypertension are independent prognostic risk factors.

[Key words] acute ischemic stroke; mechanical thrombectomy; embolic stroke of undetermined source; cardiogenic stroke; baseline NIHSS score;
hypertension
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NI, ORGSR . sk as . 4 AN
AR ONUESE, % 5 M5 B <30%., J& ek N IR R
) B Rk PR At ESE (Anshbk k. dhlick
B ke, MR, 24 R A, ESUS o i if
i 2 e 3 BB 9% ~ 25%7, ESUS B A IR Il i 5
ey 2 ke JE 0, AR AR I SR 70 ok BTS2 DR
RO ARBENIAA, Wl W ESUS J&—/~HEfh P12, £E W] H
95 DRI A O oA ZE AR At b, i ok 52 B A DR AS A DAHERR
ORI DA B A3 X B R A B ZE PR s 4 i, HLRITIACA)
ESUS Y /05 R = S5 ORI . shlk - shilkke s, &
BERA . MR, RSN A BN, T e SRR 1
iE. HAhis (B R N3R5,

ESUS 5 .00 M4 i 2= v (cardiogenic stroke, CS) 4
ARBE AR S R At e 0, RRalk, Kbk
FIZEZ W, AR B FERE (L T SO A8 i PR 2, K
B 8 SR TEAEXME L R IS ST R AT RIS A , S3hieE
AR, BEAERFZE "V R, ESUS 5k AsditiLl, %
ARSI RIS ThREFE RS . TR RAF, HE R
R E . IR RBEERITHARR KR, (L E N E L
PR A ST BRI 457 3 RE A5 A 28k 3 A M i P 2 v S B T
TG C#) TZ AT, LA ER R 6 ESUS 838 17T 2400w C
fiRi&, EEK ESUS F1 CS By K FtLIHR & 2 PE ke 2, 15
1 S RIS TS $ AR — 2 22 5 Y, ESUS 1y
It BA 2 IR PRI R, ORI AR 55 3 b s P of 4 A A
By AR ZE S, R R T BUSIT A ZE S T RE, R,
F3CT PARBUEE 2567 Xt ESUS 5 CS 2 Filli 9T 3k iy
225 U AN ESUS I #2 (1 5 B M 7T RE S B HLAK
WeST RS CS FFIEZE S, ANHFIE A WL R IR T I
ik 5 A I PRAG A B2 A ESUS Fn CS #1835 3£ 47 A1 R
PG, EEEBHUA AR 9T 20 B I TG

1 HES5HE

1.1 WF5Ext%

[ BRI ifE2 38 K s BB 5 LN R BR e I
W LR B IR 7K T G BEBE 2012 42 10 H—2019 44 A
WCIE Y PRl i P A b EA AR EEGTT SR A LA IR R Y
B, 4>k ESUS 410 CS 41,

PANFRE: Ok >18 %, @ fixifil 4 CT ifil 4 i
i (CT angiography, CTA) = i 5% Ifil % i& &% (digital
subtraction angiography, DSA) UFSZfiA / 4K If 5 &
1% CRIhahlik M-M, BE . SN ShIK N / AhBE . AR TC
k. MESIIKTIN / ANEE) FHEEZHLMIURTRTT . @ Lk
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2 [E [E 57 AW FERe 2 & (National Institute of Health
Stroke Scale, NIHSS) PE4y = 6 4y, @#F#E{AIT BE R
JpalttIa] 4.5 h A, RBTOE I S Al AL AR R R A2 B R 0% 6 h I,
JE 0B PR PR Al LB BORE SE K 5 24 h HiTOB 2R K Bh Ik A %€ 48
i 6h, BURAASREAS b H B ] CT F 4> (Alberta Stroke
Program Early CT Score, ASPECT) >6 4y, i JA] % 4t K
F 120", ORAFEER / BUIBITHE S, ©fFF A ESUS
3 CS (i brifl, HERRARIE: OREFERAr, EERMR
Rankin & % (Modified Rankin Scale, MRS) PE4> >2 45,
QO EAROIKILE BR, FAEG/NT 34 H, O31E
X 3PN /AP B K L4 A7 A 50% LA b 2l ot # R A
%5, @fEMEmEIEE, ©Kklh, HKiEbhk, PIRKE
BEfe B Bl ftbife

ESUS 2Iibrifs: @528 UESL AR BRIERESE, <k
Ffi CT ;R FRESEE AR < 1.5 cm, Skpji MRI A8 542
< 2.0 em, @FEMETN / SMNEAAFAE 50% LA ERTHGHE
BRI s IR A2 . O ANAE (R ORI 5 iy G PG R 3R,
LIRS0 R CE I 3 5 2 I NN o ) O R 1| R E N
TEREAN . DR SO g . e pleas . 4 N &
PO, /o5 ST 4r e <30%., Begudh. oI 22 25,
@ AAFAEH AL A0 Gl PR 2= FR eSS, anshik st . Bhik
e Sk, MAERAE . R,

CS ZWibrifl: fAIEOIRMEA R EREEHE, i
PRV B R B, oAl . oD RREBE AR . N T
AL DR S bR . AR 4 JEIN ok
OURESE . A2 5oy 5 <30%., BeguPho gk s ",

1.2 FART kKR Hi b

BH 2SS LA T 3R CT P kR itk
o ALYESERE, PR AR TR BGRAHSCH R . X TR IE AR
PRI N, HERREE S b 5 R &8 St IR A3 5 5L
A sz i ki AR iaIT . PR A (alteplase, rt-PA) L
0.9 mgkg, fiAFE AL 90 mg, K LR 10%
5 1 min N EHE, 145 90% {8 2) i i, 542 1 h,
[ I A Mo ofn %7 CTA A 7 WA B 52 A A 7 O D6 D00 S X
TH 0L, A AR R %, WSz RO AT I % CTA
WA, AR /bR I % CRIikrh ik M, -M,
Bt. sUNBhPkrmN /S B, FECED k. MEZD K EIA /A
Bt), fFAUMBURERTE, S55REIThIKEURIETTIRIE,
% o [ R SEAN AT R B BRI T HUBR IR, A5 B sl afe
DABC £ W2 B BRI T UEA AL . LA R SR m] 1
SCARMURFD ) SRR AR . BUREE AE B TR
B R ENR 24 h, BEAT.OHMES, WM. BdE, PR
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W, MZINEELFr. 24 h J5 AL CT BIRAA JC i %
TRFE DR A i O BRI 58 38 5% MRI P-4 + etk
Ifil. %% 3% %% (magnetic resonance angiography, MRA) + %
BB (% (susceptibility weighted imaging, SWI) B
WA SE AL AL, AR SR T ZE . B ik A
SEEL A L) E (transesophageal echocardiography ,
TEE) BB & 0 A O IR K P EE AR TR, 2
A IR LA] (patent foramen ovale, PFO); f:F5e ]
FRELIEA TR O HUAG I B A A 3 a2 15 & 5 D B At 2 Y
O CEBIM DI RESRPR. A B dRbs. A fLdRbs.
WRBEAR AT, Wb & & JFRE IS RERR RS, M. A
i, mfEReE, 90 d MRS PRyt FLIERE T sk .

1.3 JEgkfibs

SREAPREARTER . RS TRIT . REE. A
e (I, BERIE. R IIAE) . A2 2 A e i
LI N M IS TA) . 9P 2R I 45 T GE IR R) Lk £k NTHSS
PEoy. SUEMAE . BUSHE PR AR5 24 h NIHSS 145,
90 d MRS P4y, BT, 7 d e R4 H I % fL 2, 90d
MRS < 2 57 A TR R4F. 1L 58 4 73l A B
& Mo K BE A 12 43 4 (thrombolysis in cerebral infarction,
TICI) 2b/3 %%, KRJ5 7d Nk CT 4275 i ifl 4% fk, H.
NIHSS Jt @& = 4 4y % AR KM Hf 4% {1, & ifl s @
SRR BEAE s, o A= v g i 2 20 2 (Rl 45 W 4 T >
140 mmHg (1 mmHg=0.133 kPa) & &F 5k /& >90 mmHg,

1 2 dURE SR BOR TR

Tab 1 Baseline characteristics and prognoses of the two groups

Indicator ESUS group (n=30)

Agelyear 7 64+13
Gender/n (%)

Male 19 (63.3)

Female 11(36.7)
Treatment/n (%)

Bridging treatment 21 (70.0)

Thrombectomy alone 9 (30.0)
Anesthesia/n (%)

Local anesthesia 29 (96.7)

General anesthesia 1(3.3)
Onset to admission time/min 181 (90, 250)

(

Onset to puncture time/min 275 (252, 349)

Occluded artery/n (%)

Carotid 6 (20.0)
Middle cerebral artery 19 (63.3)
Vertebrobasilar arterial 5(16.7)
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SEH ORI EEZ Y. W IR E AR REAE &8,
Jivi 2 v 2 9 i L BR 23 L IfL B >6.0 mmol/L, L AE F Ik
PErEZ . CESHIR S FIBTT . m R ILAE & A AR fa il 5
Ifi S A [ EE >5.17 mmol/L, =% =t H i >2.3 mmol/L, &%
% BEARE H >3.12 mmol/L, &2 &R M.

1.4 Seil*#obi

K FH SPSS 22.0 ki TG 42 M, kTR B ik
FERMAS S, FFA S A x+5 2o, A&
ESSABIER M (0, 0)) Fors EMEBIEH n (%)
For. RA BB AESfiE TR ER: X
1 Mann-Whitney U 465 Fb 5 &% 57 A1 B € 5 BRI 22 575
K H o A5 % s Fisher K B 0 256 32 47 2 M 70RFIY L K
P<0.05 AZERAGFE L. DU Z Logistic [\ 44547
Tk B T RESZ I B I fERE R & (P<0.10) 2Pk
Logistic [l Y94 IE AR, 45 47 52 W T3 fe 19 Bk ST fa s PR 35,
FriEJERY P<0.05 A2 S G L,

2 "R

2.1 FEE TR

117 Bl g9 A A BF 28, ESUS 41 (n=30), CS 4.
(n=87), HLEMEHINFK 1, &R EIR: ESUS H kKT
AERR BN (64 % vs 75 %, P=0.003), -3k 2 NIHSS
PESEAE (12 4y vs 15 4>, P=0.020),

CS group (n=87) x/t value P value
75+10 9.078 0.003
2.039 0.138
40 (46.0)
47 (54.0)
0.012 0.823
58 (66.7)
29 (33.3)
0.314 0.256
87 (100)
0(0)
135 (65, 234) 1.464 0.143
255 (190, 318) 1.870 0.062
2.505 0.286
20 (23.0)
61 (70.1)
6 (6.9)
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Indicator
Hypertension/n (%)
Diabetes/n (%)
Hyperlipidemia/n (%)
Baseline NIHSS score
Successful recanalization/n (%)
Onset to recanalization time/min
NIHSS score at 24 h

MRS score at 90 days

Symptomatic hemorrhagic transformation/n (%)

Death/n (%)

Good prognosis/n (%)

BRBAFFER (¥

ESUS group (n=30)
13 (43.4)
7 (23.3)
4(13.3)
12 (7, 16)
18 (60.0)

368 (316, 515)

ESUS £ Fi J5 4, *F-¥9 24 h NIHSS PF 43 B 4% (10
vs 12, P=0.033) H °F- ¥ 90d MRS i 4 & i (2 vs 4,

P=0.015), ZRAHRI¥E

e I B (L /D (13.3% vs 26.4%, P=0.209) .
AL (10.0% vs 19.5%, P=0.275)

(56.7% vs 37.9%, P=0.089),

42 AU B & FE L BRI LA

. % ESUS 4 %K A i ik
BET 3R
HUG B4 bb e
HZEFE LGB S

Tab 2 Comparison of baseline characteristics from different prognosis groups

Indicator

Age/year
Gender/n (%)

Male

Female
Stroke classification/n (%)

ESUS

CS
Onset to puncture time/min
Baseline NIHSS score
Treatment/n (%)

Bridging treatment

Thrombectomy alone
Anesthesia/n (%)

Local anesthesia

General anesthesia
Successful recanalization/n (%)
Hypertension/n (%)
Diabetes/n (%)

Hyperlipidemia/n (%)

Good prognosis (#=50)

69+ 14

24 (48.0)

26 (52.0)

7(34.0)
3 (66.0)
267 (198, 369)

12 (8, 14)

3 (66.0)

7 (34.0)

34 (68.0%)
21 (42.0)
1(22.0)

5(10.0)

2020, 40 (9)

Continued Tab

CS group (n=87) 1/t value P value
50 (57.5) 1270 0.207
5(17.2) 0217 0.588
9(10.3) 0.013 0.738
15 (12, 19) 2330 0.020
7 (65.5) 0.104 0.661
320 (234, 395) 2.165 0.030
12 (9, 18) 2.137 0.033
2, 5) 2.425 0.015
23 (26.4) 1.483 0.209
(19.5) 0.839 0275
33 (37.9) 2.480 0.089
2.2 AN FG B A TR LR
AR TG B TR b 25 R W 2. TR RA4F
B S 4 B 2% NIHSS PF 43 #8% (12 vs 17, P=0.000)
Hﬁ//h/a#gmg (42.0% vs 62.7%, P=0.039),

C JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

Poor prognosis (n=67) x value
74+11 2.845
0.071
5(52.2)
2 (47.8)
2.480
3 (19.4)
4 (80.6)
260 (201,312) 0.887
17 (14, 20) 5.908
0.011
46 (68.7)
21 (31.3)
0.000
66 (98.5)
1(1.5)
41 (61.2) 0.319
42 (62.7) 4.133
11 (16.4) 0.276
8 (11.9) 0.001

P value
0.092

0.710

0.089

0.375
0.000

0.843

1.000

0.559
0.039
0.480

1.000
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2.3 Logistic [M-15x P 5w 1% K 22
Logistic [a] I 4y #r &% F WL % 3. £ [Kl 2 Logistic [f]
9 45 M7 3% 5 35 1 & (OR=0.264, 95%CI 0.099 ~ 0.704,

4¢3 Logistic [l U143 47 5% Wil 7 A T fes 6 DR 36
Tab 3 Logistic regression analysis on prognosis

Indicator Univariate OR (95%CI)

Age 0.967 (0.937—0.997) ©
Male/female 0.844 (0.405—1.757)
ESUS/CS 2.140 (0.922—4.967) ¥

Baseline NIHSS score 0.802 (0.728—0.884) ¥

Bridging vs thrombectomy alone 0.886 (0.406—1.934)
Successful recanalization 1.348 (0.623—2.913)
Hypertension 0.431 (0.204—0.911) ©
Diabetes 1.436 (0.566—3.641)

Hyperlipidemia 0.819 (0.251-2.674)

Note: © P=0.034, * P=0.077, * P=0.000, © P=0.028.

3 itig

AWFZE " R IO TR A B TR P AR B sy 1
MM, FHEEE. MRS =%, maamiEs ®5814K,
ESUS [fifa 5% 45 5 OO P I A v BEARALL, -5 O afi
BAFAE 2 S, X2 7m ESUS il b2 Sk I8 32 252 O E ™,
PFO ;& ESUS /) % — £ Z K, A meta 5y #r 5 H & IF
PFO 1y 3 % 28 i 2 rp 0 JXURS 2 13 A 2.9 1% ™, 3
o 565 A5 B T B0 Bl o S i o 28 % BB ik - B bicae g€, 2
ESUS = ZRE 2 —, AWK 25% BIAS I 5 R 22
BEET K MRA A H KIBERN &GS, HES S
HOIR t [ i 2 Y, E SIS A E AR T 4 mm,
AR B 2 B B s B n ke g A JRURE: ,. ESUS i 4
1 22 51 A S DU BEVR T 28R A5 ESUS F1 CS g il
FAAEZE S 2R

fEPERIA K E, ESUSHE CSHZER TG #E XL,
fHE4E 4 |, ESUS A CSH H 44 (64 % vs 75 %,
P=0.000), #Eit 5N —%. A" #5H PFO
& 65 ZLL T ESUS BEWFEHRM, FERMBEiE 75 %
VL b ESUS 2R, X $EnFdi], X354 ESUS

, 5635 TEE #4248, Wi & & FF PFO & 4> 24 221y
A Eik ESUS B3, KO RN BT & BlRE &
B EAFAE

BE 15 WF 28 4™ % B ESUS 3% J& 2 NIHSS Py 1%

CS BETAL, FET-REAM, MUK, (AR RREK

http://xuebao.shsmu.edu.cn

AN it PR A 9 5 Do DR 2 v LR B T/ ) LL % | 1275

P=0.008), F£; NIHSS B4y (OR=0.758, 95%CI0.673 ~
0.853, P=0.000) J&REMATE AL fak 3R .

Multivariate OR (95%CI) ¥ value P value
0.963 (0.924—1.004) 3.160 0.075
1.349 (0.444—4.099) 0.278 0.598
0.758 (0.673—0.853) 21.030 0.000
0.264 (0.099—0.704) 7.085 0.008

s HoRLEE T K B kP 8 DL R i 4y 3 Bl ik A SE Y AR
o AMPREERWIRIEREIK R EEF, ESUS B
[ A% K 2% NIHSS PE4 AR, 90 d MRS PE4 AR, (HAET:
HERMEH L, R RFEESHF LSRR L.
XARESE N CS AR A, SE 5 KA KRNI, MfA(E
KAk FER) ESUS [al#E B0 S OGP A GE K ST, FE
TR SR AR YR AL *, % K2 Logistic [a]
U9 4y H1 % B 1L (OR=0.264, 95%CI 0.099 ~ 0.704,
P=0.008), & £ NIHSS P¥ 4y (OR=0.758, 95%CI
0.673 ~ 0.853, P=0.000) »& 52 Wi Tl J #9 4k 57 & B A
&, Mm@ (OR=1.348, 95%CI 0.623 ~ 2.913,
P=0.448) 5T CwEM M, X 5REMREA
—5, HIRE TR BT AN RAL TR R B,
FAPH i 8 PR sd e R, R2Mm 1 I 48 P B A TS .

P ML 58 A TRl R 22 R RG2S (60.0% vs
65.5%, P=0.661), {H ESUS 4 P-4k 52 1 45 1 8 it )
K (368 min vs 320 min, P=0.030), A#f2id ESUS £
M FRm A AR, HRE TR CS A f 4 AbthEe
B, Hob 3 AN SBl i e Fm e A Ak, 53 CS A
47 i 7 P I )

AR K BAFTE R S ZER ESUS (B35 KR AF- IR 4
A, IR 2D RERE AR R, FUEMLT CS, AT
5 CS HHL. P ML R Fad R AR DL, TG 22 5
A REAE B ESUS IfAR 1 2 I A s, HLBEER X ESUS Fii
CS HBH TR0 T 8 2 I FRIE S,
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