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R

HE: H A AL 5 (right-to-left shunt, RLS)FH <R3 K M:fidi 2 H (cryptogenic stroke, CS) &3 ik R
e KRB R PR RENIH] . i WEE20184E10 H £20204E9 H TR B E N AHMEBR R IETOAST
(Trial of Org 10172 in Acute Stroke Treatment) 7} B2 Wi ACSHI B E . FIACSEEITELME L K
R E, WIBATLRLS, 2 ARLS+AARLS-H. HLEFHAN OFAFE. WL ERAERER. MR
KEEMLThRE, LRMEHWEIIRETEMRER. &R EXPA1115]/CSEE, RLS+455%], RLS-4156
Bl MERERFERSTE, RLS+ARIME. 53 Rp X = ILAE L HIE > (P < 0.05), Ti&HHmLmE. ZH.
58 MR Sk I &2 /E (transit ischemic attack, TIA) & F R EE Bk A LB B £ (P < 0.05) . IL/MR K& &I
ThEE 5T, RLS+4LFH 1M /MRAF (11.34 £ 1.34 vs 10.29 £ 0.82, P < 0.001). D- K& & & (965.27
+1609.90 vs 320.54 + 175.38, P = 0.004) B & TRLS-H. LEE W ST, RLS+AE BT
J5%%(4.03 £ 0.40 vs 3.69 + 0.34, P < 0.001). Hfﬁz;bﬁi(ilﬁﬁﬁ)i(so 82 + 7.31vs 28.48 + 4.14, P = 0.040)
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Abstract

Objective: To explore the clinic characteristics and pathogenesis of cryptogenic stroke (CS) pa-
tients with right-to-left shunt (RLS). Methods: Patients admitted to the Department of Neurology of
our hospital from October 2018 to September 2020 and diagnosed as CS according to TOAST clas-
sification were enrolled. All CS patients were examined by contrast-enhanced transcranial Dopp-
ler test, and were divided into RLS+ group and RLS- group according to the existence of RLS. De-
mographic characteristics, risk factors of vascular disease, platelet function, coagulation function,
structure and function of heart were compared between two groups. Results: A total of 111 CS pa-
tients were enrolled, 55 patients in RLS+ group and 56 patients in RLS— group. In terms of risk
factors of vascular disease, RLS+ group had less prevalence of hypertension, diabetes and hyperli-
pidemia (P < 0.05), but more prevalence of migraine, stroke, transit ischemic attack (TIA) and
lower limb venous thrombosis (P < 0.05). In terms of platelet and coagulation function, the aver-
age platelet volume (11.34 * 1.34 vs 10.29 = 0.82, P < 0.001) and D-Dimer content (965.27 *
1609.90 vs 320.54 + 175.38, P = 0.004) were higher in the RLS+ group than the RLS- group. In
terms of the structure and function of the heart, left atrial diameter (4.03 £+ 0.40 vs 3.69 + 0.34, P <
0.001) and pulmonary arterial systolic pressure (30.82 + 7.31 vs 28.48 + 4.14, P = 0.040) were
higher in the RLS+ group than the RLS- group. Conclusions: Risk factors for vascular disease are
rare in CS patients with RLS, but a history of migraine, stroke, TIA, deep venous thrombosis in the
lower extremities, and pulmonary arterial hypertension is more common. The incidence of CS
with RLS may be related to platelet activation, blood hypercoagul ability and left atrial enlarge-
ment in patients with RLS.
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1. 51§

B 45 1 (cryptogenic stroke, CS)¥BZI ARl Ak 5 A7) TGiE BHAA M R ) — SR B M 1 25y, 24 5 42380
SR LA 25 1) 30%~40% [1]. 3 ) LA 7R B CS 7T RE 5 BN R FL K ] (patent foramen ovale, PFO). [aBE 4%
BERME B EBRK S SRR S G R[2]. Hdr, Sk 40%~56%[1 CS 35 f1E PFO [3]. PFO /&
P 1RT B R B e B L IR e R A Co G E 738 N B (R R AR 260R 10%~27%, 24740 o i TR 88 n(an b <
Valsalva #1ESF), 40 EIIRKT 0 EE, 455 R4S A A 050 B AL B0 W B4 ] 22 23 i
(right-to-left shut, RLS) [4]. RLS #H2¢ CS &KW il Gt 5 S #22€ . PFO 1@ & N R A7 AR B PFO AHE
s DR A R [S], (R BERRHLRITIANE R . Ausid i LA RLS 9 CS 54N RLS 1) CS
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BE N D EASRAE . MG R 2. /MR INRE . BEIM ) A8 B2 O I 1 45 5 Th RS &5 07 Th (45 A, 4R
RLS 3= CS K aBeR A .

2. EMEHE
2.1. ARMKR

ek 2018 4 10 H 2 2020 4 9 H T35 B R M I8 B e wh 22 AR B ) S PRI s A8 S8 387, AR A [ B 28
FF 2 2507697 S ksl 14 26tk 38 (the trial of org 10172 in acute stroke treatment, TOAST)%y Y[ 67 ik
CS &3, P B34 Y17 (contrast-enhanced transcranial Doppler, c-TCDY 2. 1Z T IE T B RS B2 1 &
A,

NFRE: O R <55 % @ TMEMREIESWIRT G 1995 45 DY Jim 4 [l (L0 27 AR 23 AU E (1)
CWibsiE, IFE Sk IR AR AESE: B R4 TOAST 73 B[ 6 [hrEdiit CS B TooiEmkhAH
KRB A (>50%) B0 A 28, ARG EE) . O BRoR . M B0 IR, /ANIEE, B
ML R BRI SR A AR 2 G895 s 55 Atk B A R o

HeBrbritE: © WA TOAST 73B[0 b2 Wit H AR R Ay RBIBKRFEREALAY s OV VAR ZE Y
ANIMLE P ZERY . FAR BT R AL . @ & IR0 BRI (L BB CIUESE. OB RRE  §akEC L
Wi RS FEALREAE. PEOERER ), © G EERG. REFE DIRERES . B &Rk RER
T BVEIRE L I R AR

2.2. HRNE

BENB G EMAE. M MRT & MRA. DHEEL 80 B 20088 75 05 (transthoracic
echocardiography, TTE). FIMEMEAA . HBEE KRR, BEEEPFER. . EREfE
e WO ER L DR s m I BERRRE . EAR . Sk A Hh /R M R I % AE (transit ischemic attack,
TIA) S B FAK AL 52 o /B A Bt DD BT b s IIL/NARCECH  ~P33 /MR A (mean  platelet volume,
MPV). C-JxSiEE [ &t E JF I [A] VA o0 L rs RS [R) | gt RIS |) . AF4E AR, D-— 3k, &
RLLESE S5 ThEER) TTE 240 A ZFFiRARMNE . EEWARIPNGE. ZRIEEE. =GR,
ORI EAR A S s 4. IhEh BKUSC4e &

2.3.¢-TCD &5+

SKH H E 48 LA ] EMS-9EB M4 2 W B A 2 Wi . WS B BUEME, 2.0MHZ #8376 ) 551
TR K o Bl i I - 76 5 BB 3 2 ST hRitE Valsalva SR, A Kb b 20 kYA 45 39706 15 1t 97032 FAAIG 25% o
A2 M IE P A bR B A o R S R GEE, ERE A, RS ST 20 ml VESMERAIE . — SRR
A9 ml AFEIKA | ml 20 73— 3CUES A R R 1 R ERIKL, T SO AR (R B A 20 TR
57, il % BB AR AR K, P L N K . R FRRAE =K, SRR TR BRI RN, BB
SN S s JEHFURT Valsalva SI{EFFRESE 10s, RFREARIE 2 min, WEL 20 s WHIRUE 715 5508 IF
WSR2 K.

2.4. RLS KOSl & S4B HR (7]

HRIEH T RLS 434 RLS—-415 RLS+4H. RLS—, Lt 185 14, 1~10 Mt 15 1T 4 11~25
MU TE S N9, >25 Ml TE SEARERWNT; IVE, BN . I~V %8 RLS+. A4,
H 1 B4 FEER TCD BEINA 1 2R A K.
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2.5. GtE A

N SPSS25.0 HAFAT G430, i B VORI B bR ZE (X £5)FKow, WL A LR T FEA
Koo TR AT () AT E 4 LE (%) R, IR ELBER F 2 A 56 5K Fisher A5 HIAS IS . P<0.05 NERH
Gt o
3. 858
3.1. IEFRIFME

HF T3] ey Sk i M i A A 5 783 B, ik 123 9] CS FBEE (FFRE <55 %). HEBR 12 i[RI
TWIHEA K BRI ECAERL A 58 il Vasalva shETTARAT ¢-TCD A %, & 111 BB FH N AH 5T .
Hordr, RLS+4H 55 ], RLS—2H 56 . W54 IS PRAFAE EL e A B,  RILSHZH A I 7975 1 56 18 2 (v I
BEERIR . LR D IL(P < 0.05), TR &, TIA. FBIRE KR E £ WP < 0.05) (% 1).

Table 1. Clinical characteristics of RLS+ group and RLS— group
# 1. RLS+4A 7 RLS—4AIIEFRYFIE

FEAE RLS+ (n=55) RLS- (n = 56) t/ A {H P
FI(D) 46.9+6.9 452470 1.223 0.224
FPE[H(%)] 41 (74.5) 48 (85.7) 2.178 0.140
BMI (kg/m?) 25.12+2.64 25.73 +2.61 -1218 0.226
W15 (%)] 13 (23.6) 15 (26.8) 0.146 0.702
T (%)] 22 (40) 26 (46.4) 0.467 0.494
[ 71(%)] 15(27.3) 26 (46.4) 4371 0.037
BRI (%)) 8 (14.5) 19 (33.9) 5.663 0.017
1 AR [ (%)] 13 (23.6) 24 (42.9) 4613 0.032
B SR (%)] 19 (34.5) 7(12.5) 7518 0.006
H/TIA [$(%)] 17 (30.9) 8 (14.3) 4394 0.036
DVT [#1(%)] 5(09.1) 0(0) 5331 0.027

vE: BML AR EG TIA, ME MG AE; DVT, TR IRERKLE.

3.2. M/ BRI T BE 46T

PIZHELA:, RLS+41 MPV B K (11.34 £ 1.34 vs 10.29 = 0.82, P < 0.001), D- - JRAA& B H 5(965.27 +
1609.90 vs 320.54 + 175.38, P = 0.004). IMMfil/MRECH . C-IRPBIEE A HEMEFER B 35 50 256 i i
WFIA) . BEIMBGIN A 248 B RSt 22 (P > 0.05) (3% 2).

Table 2. Platelet and coagulation function between RLS+ group and RLS— group
% 2. RLS+A5 RLS—4HIM/MR A £ M) #E

Tekr RLS+ (n = 55) RLS— (n=56) t P1iH

PC (10°/L) 210.04 + 49.69 231.07 +71.43 -1.798 0.075
MPV (fl) 11.34+ 134 10.29 £ 0.82 4971 <0.001
C-RP (mg/L) 1.68 + 4.49 2.08 +4.87 —0.448 0.655
PT (sec) 11.70 £2.43 11.50 £ 1.32 0.540 0.590
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Continued
APTT (sec) 29.70 £4.59 29.55+£5.35 0.156 0.876
TT (sec) 17.97£1.27 18.16 +1.38 —0.759 0.450
FIB (g/L) 2.80+0.78 2.75+0.90 0.311 0.756
D-D (ng/ml) 965.27 £ 1609.90 320.54 +£175.38 2.979 0.004

7E: PC, I/MREH; MPV, “FII/MRIAR; C-RP, CMNEH; PT, HEMEFRAE]; APTT, WSMEEMiGEER H; TT, kg
[f; FIB, £F4EZEAJR; D-D, D-5Ek.
3.3. ILEESE STheE

PIZLLEHE, RLSHALA O 3R JG A2 K (4.03 £ 0.40 vs 3.69 + 0.34, P < 0.001), Flizh ki = & 55 (30.82
+7.31 vs 2848 £ 4.14, P = 0.040). M EEKARPNGE. EEWRAEARANSL, ERFEEE. £EGREE
B FEES M B S T ZE 7 (P > 0.05) (55 3).

Table 3. Cardiac structure and function in the RLS+ group and RLS— group
% 3. RLS+A5 RLS—4H/UL IR LA S ThAE

S RLS+ (n = 55) RLS— (n = 56) t i P
LVDd (cm) 4.68+0.26 4.68+0.42 0.020 0.984
LVDs (cm) 2.98+0.24 3.05+0.27 —1.442 0.152

IVS (cm) 1.09 £0.14 1.10+0.24 —0.340 0.735
LVPW (cm) 1.02 £0.09 1.06 +0.22 -1.145 0.255
LAD (cm) 4.03+0.40 3.69+0.34 4.643 <0.001
LVEF (%) 63.84+2.56 63.70 £2.77 0.276 0.783
PASP (mmHg) 30.82 +7.31 28.48 +4.14 2.076 0.040

VE: LVDd, EEHFKAKWNE; LVDs, EREWHAMNGE; VS, ENAMERE; LVPW, AE%EGEEE; LAD, ALFHiFE&;: LVEF,
Je Gty 4 PASP, lizh ki s .

4. i1ig

AWFFEILIN 111 91 CS FF, 55 $1(49.5%) B KIAFAE RLS, X SEEERFHEA —B[8]. RLS+
L AL fe By DR R (L BRI . = IR I T RLS—4H, ik skdi A, TIA WS, FAIR
i AR PR LA 45 25 v RLS—4H. BREAERF T Rtk RLS [ CS SBF TN, & IR L7 1) S e [
BRI e JE P R W) B D, T A Sk 0 B L9 ] BRATTIN 53 — T Lt R RLS 5 i Sk SR AH
K[10]e WHFF R R SR EEMLL, DR RE E DG S, Ko Mg A [ R K 5
fR[11]e R PERE 2E 8 3K (risk of paradoxical embolism, RoPE)& PFAiti PFO -5l Ifil 14: 2 H AH 5 14 11 JXURS: Tl
B, BAFREC. M ERR R ILE. R WA EAF/TIA L. KEFEEEAG
SRYL, HUBIRRERIM A S RLS AH2E[12]. 10 H, ABFFUED TTE & &d &I RLS+A i zh ik % &
F RLS-#. flizhfke k5 RLS HoNKRIR[13]. —J7 M, RLS Al LASIERMGSIMKeE K, 55—, Mizhik
Fe T LS EOA 0 5 TR g3 v, A O s B SR R B AT, 5 A R R ALk R T, i RLS [14].

AT KRB RLS+H MPV 52 & T RLS—4H. BEAERTF 7t BoR PFO $#% 2 J5 MPV R [4[15], /& RLS
P LETE RLS & MPV K[11], MPV @Il /MIEWFIAEDIFREYI[16]. FIL, FATHEN RLS 51#2 CS
R PR 5 1 3t 8 3o A A4 O 5 AL ST If 3 3 70 25 SO T I B U0 0 it 7 g A, iMRIE S 5T
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RLS AHIHN A R IR AL . AHIE TR I RLSHHA 5 B # A0 N RF ke, H D-—RASEE
ZmT RLS-4H. D-RMARRMHUALHEMESEREN S ThrEWe —, D-ZREEEREN&IER
MARAEE SRR . IREIK AR TR 279 R G0 ek St L DR 7 BEVH #E . RO A ZERE A & RLS 512
0 2w SR BERLAI[17] [18] [19] —TZERE /3 b7 \R/n B ML Dh e B A 2 PFO AH SGHR IfIL P4 25 Hh (1 W R 2R 201
Hltk, CS B ZEEFHK ARG L mERASKE, . AEEK. &2k, HO C. &A S, Pkt
I [FAREBERR . PrOB IR PR RIS TS . X T4 RLS H%A KBLE ki, o REHEE
s, FEAGBEERREE AR TR, W BRILEGJE G2010A A1 V R F[1) Leiden J:PH RAE[21],

T IR O E G AG) B SR bR, 555 B O 0L 0 S A 28 A v ) XU 386 i AR 5 [22] [23]. 2
G5 WK /N AT I PPl 76 D i JE A AR e s AR e iR R [24] AT R, 25 BARREIIN 1 om,
At KU I N 24% [25]. JF H AP - BIES K, R E RSN R ER[26]. A5 R RLS+HA
F2 B i JE A5 3 v T RLS—4H A 58 3 BA 72 54 R i 7 o0 I I 97 38 8 AR KK, L9 45 i, (12 308 ILAR TS 27 o
Lee Z£[28] k¥ PFO M3, ZREMBIeE o, HIVNREE NS B, HF70E B PFO
G, EET KRS, ERERAR/NSEET RLS. K& RLS & 56 B H % (Atrial septal aneurysm,
ASA)YE K[29]. Bt WHFERM TTE Ao b5 4 K nT AT £ & 88 75 0 3 ¥l (transesophageal  echocar-
diography, TEE)& 7 [{] 90%1) /2 55 A%, WEM] T TTE #2823 KAE N TEE A7 /2 5 1A% i 25 T B (1)
SEHPE[30],

PFO % N S A7 AR T /2 RLS AOCAH I 53— WLl . BFFLR BT PFO f#4E, Joda O BT
W RER S5, T2k, LVRE S TE PV T 302 2 A5 i g T UM AS, Mk I R RE Dk 5 i ]
1t PFO WIE R A7 I Ae, SEUMFEZE[31]. RLS AHE CS i85 5 PO 7 K[32]. Berthet S5[33]H 5%
R PFO B, ASA 83 58%I1) B FH AFAERF LN (AR IT 60 F2 A AN NI O 5 A% 30 18] 37 5 11 15 1
G, 1M PFO 5 ASA H& rhix— el 25%. Mahfouz Z5[81HF 78NN, CS £F PFO [ 5834 4 5 HIE
T A0 AR R Ak gl 4 m, RAE O H I LI BE & . Cotter 253411 kil CS &9 PFO ¥
[ 1) R BELYS L0 3 G 40 M3 0, P SRRl IR AE G, B2 HR 5 AT B i A 7k BRUE g 2 LR . — 28/
PFO Hf@il 4t th 5 ¢S A%, 4. KEEEAY PFO (>15 mm). PFO HAE >2 mm. #f R A8k E A
FEAri A I ASA (5 HIBE A /D 15 mm). 5 HIBRIEZNIE LT K(>10 mm). KB N EE (R >
I mm HEAOGHERYE > 10 mm). 5B KM[35].

2 BLRTAR, RLS 5 CS MARIBEVIAIE, IR TAEHRZXT CS #E4T RLS ik, BAHH RLS #H5CH)
A I ARARE A, AT AR AR R B TR B B A VR T R B (R SN NE AR B RO, AR
JRPRYE, B RAT T INFEA X RLS 5 CS 2 [l I R s AT 1t — 2B 90
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