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Application value of intracardiac echocardiographic guidance in
transcatheter closure of latent patent foramen ovale
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[ Abstract] Objective To investigate the application value of intracardiac echocardiography (ICE) in
transcatheter closure of latent patent foramen ovale (PFO). Methods This was a retrospective study of
patients admitted to Zhongshan Hospital, Fudan University from Jun to Sep 2021 who showed atrium level
shunt after valsalva maneuver by right heart contrast echocardiography and received transcatheter closure.
They were divided into transthoracic echocardiography (TTE) group and ICE group according to using
ICE or not. The general condition, ultrasound results, comorbidity, complications, operative and
fluoroscopy time of two group were recored. Pearson correlation was used to analyze the correlation
between diameter of foramen ovale measured by ICE during the operative and transesophageal

echocardiography (TEE) before. Results Among 56 patients, there were 37 patients in TTE group and
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19 patients in ICE group. Correlation analysis showed that the diameter of foramen ovale measured by ICE
was positively associated with TEE (R=0.81,P<C0.01). ICE could guide wire to pass through the foramen
ovale during operation, which reduced the operation time and radiation exposure time. Conclusion [ICE

had significant value in transcatheter closure of latent PFO. It has not only a higher successful rate and

safety, but also reduce the operation time and radiation exposure time compared to TTE.
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56 patients meeting the inclusion criteria were admitted in
Zhongshan Hospital from Jun 2021 to Sep 2021

'

37 patients in TTE group

}—|—+

2 patients were

35 patients closured

A J

19 patients in ICE group+

unable to closure

successfully

2 patients closured unsuccessfully
in TTE group changed to ICE

v

21 patients closured successfully

B1 BESAERE
Fig1 Flow chart of grouping
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HBRERW WHETPFO A0 F
AR RS T £ R WA, Valsalva shE J5
A ] WA (B 3) A AR B DSA T R UL 52 5
2 B (5 L3 2 B 1) B B 3k 42 By (B 4) , R i 78 ICE

F1 £80E (TTE) A S0 B2 W (ICE ) 4 1Y I K 3% #
Tab 1 Comparison of baseline data between TTE group

and ICE group [T+sorn(%)]

Age (y) 42.8+12.9 43.8+10.4
Gender
Male 17 (45.9) 8 (42.1)
Female 20 (54.1) 11 (57.9)
Complications
Migraine 9 (24.3) 5(26.3)
TIA 16 (43.2) 6(31.6)
Stroke 12 (32.5) 8 (42.1)
T}:rel rfls;nbiirgstzf;dt heartbubbles 5129 37) 31 (26,38)
Heart rate 80.2+7.9 78.3+£5.9
Outcome of TEE
Length of PFO (mm) 13.7+ 4.5 11.8+3.3
Diameter of PFO (mm) 2.8+0.5 1.3£0.7
Outcome of TTE
Left atriam size (mm) 47.2+5.8 51.2% 4.7

TIA: Transient ischemic attacks; PFO: Patent foramen ovale;

TTE: Transthoracic echocardiography.
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F2 £l E(TTE)ASCEERBA(ICE) AN FARER
Tab 2 Comparison of operation details between TTE group

and ICE group (x+sorn)

Time for catheter passing through PFO

(min) 21.3+4.5 12.343.8
Numbers of intraoperative Valsalva o -

maneuver
Size of occluder (mm) 25 25
Inpatient days 4.6+1.2 4.2+0.9
Operation time (min) 60.1+6.2 47.5+52"
Fluoroscopy time (min) 243+52 125+ 42"
Unsuccessful closure number 2 0
Numbers of occluder falling off 0 0
Pericardial effusion 1 0
Vascular complication 0 0
Successful rate of operation 94.6% 100%

PFO: Patent foramen ovale. "vs. TTE group, P<(0.05.

2T R=(.81
P<0.01 ¢
................. o
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E e
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Fig2 Correlation analysis of PFO diameter detected
by ICE and TEE
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Basal condition

Valsalva' s maneuver
There was no bubble in basal conditon, but lots of bubbles were
detected in left heart after valsalva maneuver.
E3 RETALEFEHER

Fig 3 Preoperative right heart contrast echocardiography

Right atrium angiography showed there was no contrast agent
reaching left atrial through foramen ovale.
4 RPEFRIZOEED
Fig4 Intraoperative DSA imaging

ICE guided wire to reach the pulmonary vein.
BS5 ARpLBERNBE(ICE)IESSLETNERE

Fig 5 Intraoperative Intracardiac echocardiography (ICE)

guided wire to pass through the fossa ovale
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RA: Right atrium; LA: Left atrium. A: White arrow refers to wire reached the fossa ovale; B: The wire passed through the foramen ovale

(white arrow refers to wire passing through the atrial septum to LA) ; C: Blood flow diagram of the foramen ovale; D: Testing the stability of

occluder (white arrow refers to the occluder device) ; E and F : Observing residual shunt after closure.
6 RPLENERS(ICE)ISTHEISLBTMNESEAZHERYLR

Fig 6 Intraoperative ICE guided wire to pass through the fossa ovale and observed the effect after closure
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