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(cardiac magnetic resonance, CMR)7E B} [ L% 7] (patent foramen ovale, PFO)iZ Wi H B . J5ik:
HE20194E5 H ~20104E05 A T-F KW B E B4 N RHME B 16 77 B B3 o c- TCD & A [A] 2 43 T
(right to left shunt, RLS)FH K985 8% . BT B 52ECMR LA #7035 B (transthoracic echo-
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Abstract

Objective: To explore the value of CMR combined with c-TCD in the diagnosis of PFO. Methods: A to-
tal of 98 patients attending the stroke unit at the Affiliated Hospital of Qingdao University from May
2019 to May 2010, who with right to left shunt (RLS) confirmed by C-TCD were selected. CMR and
TTE were completed in all participants. The rate PFO evaluated with CMR and TTE respectively in
the 98 RLS positive patients were compared. According to the degree of RLS, the RLS positive group
was further divided into mild shunt group (<25 microemboli signals) and large shunt group (>25
microemboli signals, forming a “curtain” or “shower”). The rates of PFO evaluated with CMR and TTE
in mild shunt group and large shunt group were also compared. Results: Among the 98 RLS positive
patients, 93 PFO were detected by CMR and 55 PFO were detected by TTE. The rate of PFO examined
by CMR was higher than that by TTE (94.9% vs. 56.1%, P = 0.000). Among the 44 patients in mild
shunt group, 39 PFO were detected by CMR and 8 PFO were detected by TTE. The rate of PFO de-
tected by CMR was higher than that by TTE (88.6% vs. 18.2%, P = 0.000). Among the 54 patients with
large shunt group, PFO was detected in 54 by CMR and 47 by TTE, and the rate of PFO detected with
CMR was higher than that with TTE (100% vs. 87.0%, P = 0.000). Conclusion: CMR combined with
c-TCD has higher positive rates of PFO than TTE combined with c-TCD. PFO could be screening out
with CMR combined with c-TCD when TEE was not suitable for patients in clinic practice.
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1. 51§

R FLAE B LIS B s 11k A s vedieE, SR, BEEIGR R, SRRIFLIhaErE MG, WiikiEnt 3
ARG, BRONIREFLAFI(PFO) [1]. B/R4F4EIR. ¥ H T i& 3l I i A B AL 4k 5 B 2 1] RIS
H, A e i (RLS) i LKA 2] TEE & H T2 W PFO & FRiE[3], HR R AR A, & E
HAN 32, 5200 PFO B4 % . c-TCD & H i & H W1 AE i 8 PFO 19777 [4], 12 R BeHI T2 47 7E RLS,
ANBERE SP IR AL LIRS . TTE AILAZHT PFO f74E, (EMRFATER S . T3 ottt B Uit m i PFO
2 R V2 I R A T I ) e e oSSR (CMR) AT W LR 0 0 TEAR S B vl 8 S PR 540
RE N OMERRS  ThEe R MR sh f1 AR BV EAN S R [5]. ABFFT B 7EiEd Fb AL c-TCD 78 RLS BAPEZAE TR
CMR 5 TTE il PFO HIFH 2481} ¢-TCD BkE& CMR A (£ PFO 12 iUk M AR e 1

2. MERMFE
2.1 IRAE

HEHY 2019 4F 5 A~2010 4 05 AEH S KM R E R4 N RME L B %+ ¢-TCD A&l RLS BHER &
98 i, PIAFRAEIN TR : 1) 18~65 & FUAE N 2) 4 3 i 5 R MBI o 75 B AEAE, EREHEAT A A
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Valsalva l{F; 3) B#EMAETEE®E, A5 c-TCD. fMkILIR 515 (magnetic resonance imaging, MRI).
Fg L3R 1175 38 52 (magnetic resonance angiography, MRA). TTE. CMR. + ~SBGO RS, HERRARdE: 1)
B EOMEONR R 2) AINABRAS AL SR A 3) AWUR R . IR 4) A
FAPZE, ARETE RN K R A . A ARATE BRI B EE R H R Rt HRF I AE R A

22. B

2.2.1. TCD %85

RLS #6157 F 68 15 22 38 80 1L 37 0 M AX (R YR HL EMS-9EB), 2 MHz #R5k . K7 iy % £ 5 b AT bt
Valsalva s {ERIZ5: YEBF IR, RGBS 10~15 s Zeda, K 20 ik Usc 4 JIA i 70 06 4 i
JE B 25%LA FONA 201 Valsalva 21 o A BUIMEME, A2 00 A 0056 g W K i = 2l ik (Middle ce-
rebral artery, MCA), JfH S48 5 . yEPEAEFRERKHIE v BB 2 32 10 ml 44y, Hi 1 X HE
BRI, WA 1S o ml B KIESR K 1 ml B RERE =@, Bl 1 B E KL, SO
FEIRHEVE 20 IRUA b, SR SN RE % 78 40 TR A W DS HE NN ik . 0558 R Hh 2 ik I 97 308 P8 B A T 25 72
b, 183% 20 s ARSI R 5 R 7 ) — B, SRR R BRI SRR L A S (e T S AN R
T 5E G VR B KR 2 238l , R AE B 2EK 5 s Ja ik B3 17 Valsalva h{E, #8415, M
SRR TE SIS, RIS 3 K, H— IR T FEIF, 534 IRIER 2 Valsalva {E
NG . AT 1R c-TCD & ks EIA D T— Mkt 7155, WIn2Eirh RLS. idsk e 715
SEE IR R BI M TE S 8E, ¥ RLS 2 /N (1~25 Mk 715 9) MK/ (>25 4
WHETAES, “A0R” 8 “whi” ), ARG 2 4K 8 R AR E B USSR EH7
SR IIEE .

2.2.2. TTE =&

K KA IE 33 BUB A IS, LR 2~4 MHz. B A2 MM, W82 &) 1 /0 JIf 45 09 K i
S|P 32 el N )17 & ) T = L1 e N L = o T T PN = A e O A =S 3 7= [
RESE, BRFFEHREILIAL. KA, SEBEZ WM G, WS A5 A J0 5 b R
S ILBENE o SRR R B 55 DU i O DI D S5 7R S35 T 1) A

2.2.3. 1LJE MRI

i 3.0T H S RURALIRF R . RO ML F AR REZR R, FRIKO BT AP TisH R . T4
RN R EATIRR ISR, BHRBES 13 s, SRS TEIRIP AR RS, BT JRAL e AR a4,
DA R b D AR IE SR bR AE DU Ji o0 2 1T s RIRCUR PR, TIPAUR BE AT TS, SR 4 bk
FRASRAET TIAF VU i OO LR UK o SRS WLE2 01 R FL X A &6 4 S iy it o, M skt FL A%
K.

2.3. GrESW

{1 SPSS 25.0 it ML 0BT . T RYVOR LIS HbRAER (R £5) 0w, A LS. 8
VOB LB 5040 O0) 87, L HLBORA 2% IR Gt UG, LA P < 0.05 92504
GtER, WP < 0.001 ESA LEG¥H L

3. &R
A FILGIN 98 1 f 3, Horh 5 56 51)(57.1%), < 42 11](42.9%), £E#% 21 B ~54 %, “F- 2444 (36.69
+9.89)% .
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3.1. RLS pHft®BEh CMR 5 TTE #&1 PFO PHEZREIEL B

AHFFLGIN 98 4] c-TCD £l RLS FAMER B, CMR K PFO 93 44, BAYEZE ) 94.9%; TTE K
PFO 55 5, BHYEZR N 56.1%, CMR 5 H PFO FHMER 5 TTE #:H PFO FHM:RILE:, ERFRES I ¥E
X.(94.9% vs. 56.1%, P = 0.000) (£ 1).

Table 1. The rate PFO between CMR and TTE in the RLS positive patients
F 1. RLS [ EZE® CMR 5 TTE #&H PFO PEM FRAJEEER

CMR TTE
PFO+[n(%)] 93 (94.9%) 55 (56.1%)
PFO-[n(%)] 5 (5.1%) 43 (43.9%)

RLS: AHlaZEsriit: TTE: LA 030E;: CMR: OIE#ILR: PFO: BREIFLAA .

3.2. 44 BN FLEEE CMR 5 TTE #&H PFO FRMZRAIHLE:

NFIRAEI 44 5] S CMR K PFO39 5, BHPEZE g 88.6%, far (1) 39 f4] PFO &%+ TCD &
YEAREE 1 200 30 51(76.92%) 11 94> 9 #1(23.08%); TTE At PFO 7 51, FHMEZ N 15.9%, 7 ¥4 TCD
KRS 11 . CMR G PFO FHMER S TTE # i PFO BHIERLE:, ZRH B ERIT = X (88.6% vs.
15.9%, P = 0.000) (# 2).

Table 2. The rate PFO between CMR and TTE in the 44 patients in mild shunt group
F 2. 44 GNP RAEE CMR 5 TTE # PFO FAMZRAJELE

CMR TTE
PFO+[n(%)] 39 (88.6%) 7 (15.9%)
PFO-[n(%)] 5 (11.4%) 37 (84.1%)

TTE: Wi 031K, CMR: OERGILHE; PFO: SPEFLAM.

3.3.54 FlKyFAEE CMR 5 TTE i PFO PHMZRAIELER

KA 54 #l £ 3% CMR 5 PFO54 fil, FHPEZ A 100%. TTE 44 Hi PFOAT 1, BH 1424 87.0%,
CMR fi th PFO FHYEZ 5 TTE £ th PFO FHMEZR LR, 2 57 W3 guit 5% & X (100.0% vs. 87.0%, P = 0.000)
(# 3).

Table 3. The rate PFO between CMR and TTE in the 54 patients in large shunt group
# 3. 54 IR HRAEE CMR 5 TTE 1 H PFO P ZRAIELER

CMR TTE
PFO+[N(%)] 54 (100%) 47 (87.0%)
PFO-[n(%)] 0 (0%) 7 (13.0%)
TTE: ZMHEREO30E: CMR: OFE#SEYR: PFO: SREFLA M.

4. #Hg
RLS & /i A7 0 i 2 ) JE A5 038 2 8], SRAARAE BR -5 I R 2 IR 776 11 5 3 38 1 o AR AR 5 30 A0k RLS
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SN AR RAG AN M. ORELRA PFO. FlalMEEE . S BEEiRLgs, MO TA ishiE
kWS . Bt shi fioRe 25 [6]. IR KEM LI, PFO SHEEMZA . Mk, SNESIIKIEZE. IR
LRI R A KT TEH@EAREF, KL 25% 1 8HE NF PFO. (HAZ BT 1) PFO #RE0% . HEumt
W5 HAFE RLS JF 51 2 S #2846 55 [8] [9] [10].

AHWFFEIEI T c-TCD Jiiidk i 98 41 RLS FHMER) 2, 7 RLS AA7ER ALl E WL TTE Al CMR % PFO
IR EE, JAE RLS AR EH R PFO AR 2. 45K, CMR &l PFO [ FHM:2 4 94.9% 5
T TTE £ PFO [¥IBH % 56.1%. CMR 7E K734 K /o2 PFO [AG H %¥) =T TTE.CMR 5 TTE
MG ERE AL D . MEFR. AL EA . WTUMERE A M5 8%, X PFO M 82 5 i
Bt AHFFLH TTE 76K Rkt PRO S HE R B B s T/ r i, mTRE RN TTE N — R RE,
H.% PFO B A% M RLS 73t it K - imid BERE LR, B 5 IR BN R PFO. ¢-TCD Bk CMR 2
PFO BERFE T c-TCD rmfUst i s, i RLS issd, R T CMR AZindekmmti s, Hao
JE MRI K A #2 e ARG & 58 i Valsalva 2, AR T WS/, BREESR, EIREI%M FX PFO
IR BRI E A IR B AR RS AER 2 M. ARBFFE T CMR 7 PFO FHYERIR /-4 B &, 10 5%
H—P5EE T TEE K dr, HRILT PFO F77E, 1ESE c-TCD Bt4& CMR KX {E PFO 2 i HAT ¢ v s
S PR U o

¢-TCD fE2N RLS [1)— £ ik F B, nTUs - W T8 RLS & RLS 73 . BRAWF A KIL, PFO e
TESLT 5 MO N, OSSR 2 T 5~10 AS0sh A2 5 HP[11] [12], % c-TCD
R4 5 AN 0sh 3 A LR OE 115 5 N EOR M PFO & T A77E, (HIEIZ I PFO B IR AS BE AR Co I A A7
Flghikg, X PFO AReMBIRSHEZ . TTE R E . M. 2aVE, HATRLE R PRO Ml 454 )
ST, AESZHRAE TR R SR IR 2 (IR Bl 22 45) 52 ma K [13], A8 PFO BB 11K
HHE CAHERR I & PFO 1K/, AR L1 98 451 ¢-TCD il RLS BHPEM 2, CMR £ i PFO 93 1/(94.9%),
1M TTE XA 55 151(56.1%) . TEE ta# n] LLEIHA S5 IRIRG IR/ 45464 28056, 0 PFO HITEAS . A
KB K] e SR daf b g8 i B I e B S5, XF PFO (BRI T AT S [7]. (HHRR ARG,
BFZ R, N THEHRAE, SEREREE AR WA REE LR E, e A
SERUbRE Valsalva ZIETIFIZE8 /i i, BEAIK PFO K 2 i RUPE

N KIES MR A RER, SIS FAN, K TAE i c-TCD ik th RLS &3, 4T TTE
K2 BT AL KBS 22 AR, (HR T TTE A RBURE, £ c-TCD Rl H & IR B A7 1E
PFO W%, TEAT TTE Bl R AT HEE, 7147 CMR K& 2, X+ c-TCD ik fF7E RLS 1)
B3, CMRIAREHE & B A7AE PFO IS, FHEFRAT TEE 0, dE— Dz,

CMR A OIMEAR &, HAS PFO BAR. A7 40 K/ s B e, IRAE AR [14]. BEAERT A
R, LE MRIZWT PFO K2 7 (R BR R R 5 TEE AR 47— 80, AT N PFO i i AF Btz —[15]
FE—ANOEN AR, KERA IR 22 O B R IR T 05, R R BRAIT 4k R bR 55, PFO mlREAL
T IR HPIRA, CMR AR HF BB AT 1 5E Bl Valsalva ZhE, 3840 55k 1[16], T PFO 2464,
HINT PFO A%, {H CMR A HE LA PFO S8 43I 77 18] e i i (3 AT v N 2, HL7E RLS B/h
AyURER s R B R B SRS B R, L ZigE A c-TCD J5 Ref e & S A7 (E PFO,

KW FA —ERRYE. 2 EIEE RG], B FiL RnlReis i— @ B, Bah, SOt it
o FEOETENERME . BT 20, BERFEAR. ATIEMED sl — DIAIERT T 4518

AHEFRI, c-TCD Bk& CMR X} PFO i2 Wi BURPERIRs £ 3= T ¢-TCD BX& TTE. CMR A
C-TCD W LAX PFO fi HEAHERRIS W, ZEIR IR TAE o ANIE G474 i b A 1) 58 v] LLHERE ¢-TCD BX
% CMR 2l & S f71E PFO.
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