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Application value of contrast transthoracic echocardiography in interventional
closure surgery for elderly patients with patent foramen ovale

HAO Huipeng, PENG Yingguo, YAN Bing
(Ultrasound Department, Xuchang Central Hospital, Xuchang 461000, Henan, China)

[ Abstract] Objective To explore the application value of contrast transthoracic echocardiography (¢TTE) in interventional
closure surgery for elderly patients with patent foramen ovale (PFO). Methods Data were collected from 103 highly suspected
elderly patients with PFO admitted to Xuchang Central Hospital from July 2022 to December 2023. All patients underwent cTTE
examination, and those who were clinically diagnosed and met the surgical indications received interventional closure treatment. After
surgery, the surgical effect was rechecked by ¢TTE. Record the surgical results, as well as the cTTE diagnosis results, and compare the
preoperative and postoperative right to left shunt (RLS) grading results. Results Of the 103 patients suspected of having a PFO, 62
cases were confirmed as PFO, while the remaining 41 were non-PFO. The accuracy of ¢TTE in diagnosing PFO was 87.38% (90/103),
sensitivity was 90.32% (56/62), specificity was 82.93% (34/41), positive predictive value (PPV) was 88.89% (56/63), negative
predictive value (NPV) was 85.00% (34/40), and the consistency x value with surgical results was 0.736 (P <<0.05). Among the 62
patients, 51 ultimately underwent interventional closure surgery, with a success rate of 100%. After 6 months of follow-up, the right to
left shunt grading of 51 patients treated with interventional closure surgery decreased compared to preoperative levels (P<<0.05).
Conclusion cTTE examination serves as an effective preoperative diagnostic tool for detecting PFO, guiding the implementation of
interventional closure procedures, and demonstrating significant clinical value in improving RLS grading outcomes in patients.

[ Key words] Patent foramen ovale; Contrast transthoracic echocardiography; Interventional closure surgery; Right to left shunt

YREIFLAM] (patent foramen ovale, PFO) J&AL  PFO % ASA P WIER, HAEH W, HBKSER
ENE ARG, REAAWMBELAEL WNSBERELAOEEIT G, SBURERFIKRS
Al 2 AHWNESTASG, &2 E0ARME, e RO R, BEAG A5 (right to
TECHIER) i ] B A G A Y3l , RN PFO. left shunt, RLS), HJ51EAM A ik

Wk H41: 2025-08-26,
VEZ A ARENE, FIREEIE, BT SRR EFLAR M AR H . E-mail: haohp8901@163.com,



- 84 - (HEPBE TR ) 2026 FF25 47 B 1] EFRESRIE

SFIGIREEAAEY A ABHEARSE PRO H R TIEZ —,
AERR R T, BARION . IR SR, 3
H TR BTSSRI T ARBOR PP T2 — R

2B 03K (transesophageal echocardiography,
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FHE 2 S BTE ST I 1 ml 9 , 7L 60~80 YK /min
PR R B 2 SR gTas, AREiEK . 2 AR
W= H T IRA T MU SR, AT SR
WM. i EPIQ 7 #7712 &40 ( Philips
Ultrasound LLC; EREDE 20223060083 ) 4
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#2222 PH2YY ( multi-disciplinary team, MDT )
JE#ii2 0 PFO, H RLS %= 4%, [FEfFEFAR
ENE, ATRRIEA T A ABHEAR . FARARAHER N
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(2) DAmRSWEs RombriE, 5387 ¢TTE 1218
PFO RSWEE R, IFor A S “Sbnif” i—3hk,
THAEBUREE | Fe5 B L MERREE . PR TTUE ( positive
predictive value, PPV ) A [ il AR ( negative
predictive value, NPV ), Ui =EHHFIEY (&
B BB A IR ) X 100%; 45578 = ELRAME:
B (EBAPEBIEHBBATEGIEL ) X 100%; HERR
= ( EPHHEBIEE A ) 8 BIEX 100%; PPV
= FC PRI BB MR BRI ) X 100%
NPV = H.BAPEGIE (BRI B BB ) X
100%, HAhBHM:R PRO, BRI HAD .
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S5, RLS HRARIET: 220N A 1~10 MR/
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AU N > 30 ANt/ SRR . Ok
Je M.

14 SitFEHR*E

iR A SPSS 25.0 BAHEATSE 0T TR
BIAE £ ARuE2E( 3 £5)F0R ;s HECORIAEI (9% )
Fon, KH x2 fiki. KH Cohen's Kappa fxgu it
¢TTE 2 PFO 5 “&hpifE” M—2tk. JlEhri.
k=0.75 Frn—EER 5 0.40<x<<0.75 Frn—EE
— 5 £<0.40 Fon—EHEK2ZE . P<0.05 FRER
HAE G .
2 #HR
2.1 I&RIZHREER

103 FiZERL PFO &, A 62 Bl im KKV
4 PFO, 41 HE PFO, 36/ [ BREk5 33 i

X I8 2 R kAL

it Sl i 8 191l
2.2 cTTE 2B E

DU IRIZWZE -l “GhnifE”, <TTE i2Wr PFO
FIHERRMIE N 87.38% (190/103 ), RELEE N 90.32%
(56/62 ). ¥ 5K 82.93%( 34/41 ), PPV Jy 88.89%
(56/63 ), NPV “Jy 85.00% (34/40), 5 “&hrifi”
SE L —30E 1 (8 0.736 (P<<0.05), W 1.

&1 cTTEE “&tRfE” 1287 PFO ZREIXTEL

SR

¢TTE ) i &1t
PFO 56 7 63
HoAh 6 34 40
ait 62 41 103
K 0.736
P 0.001

e oTTE ML 2R s PRO RUREIFLA M,

23 AT AFHEARF. ARFRLS 5%

62 BIZIEPRIZIMIIESL ) PRO &, A 11 4
9 RLS 5390R 1 9%, #eZRSFiRyT, gy 51 6l
1E ¢TTE 8 S T HEZMAEER, KR53 d17 ¢TTE
Ky, BIERIIER RN 100% (51/51), K5 6 MAE
ELER TR, 512N ABHERIGITHI A PFO £
HI RLS AR TR, ZRA50HFEX

(P<0.05), W% 2.

R2 EFPFO BEMNIEAR. RFRLS SEXLEHI (%) ]

Fisf ] B I % %% %
p NG} 51 0(0.00) 16 (31.37) 35 (68.63)
N 51 16 (31.37) 17 (3333) 18 (35.29)
VA — 5.745
P — 0.001
. PFO WURBFLAMA; RLS MATIA A3
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