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Abstract

The clinical usefulness of intracardiac echocardiography (ICE) for the guidance of transseptal puncture
procedure during percutaneous left heart bypass support (PLHBS) and percutaneous transvenous mitral
commissurotomy (PTMC) was investigated to replace intraoperative transesophageal echocardiography
monitoring which requires mild sedation and causes patient discomfort. The ICE procedure was assessed
in 3 patients with PLHBS and 18 with PTMC using a 10 MHz rotating 8 French probe system especially
developed for the purpose.

Transseptal puncture procedure was observed by intraoperative ICE monitoring in the right atrium. The
ICE images showed the transseptal puncture (Brokenbrough) needle as a point casting an acoustic
shadow. By moving the ICE probe up and down, the excursion of the needle and its approach to the septal
wall could be clearly observed. If the puncture needle is forced into the intra-atrial septum, the septal wall
was clearly observed to protrude into the left atrium (tent-formation). In a tent-formation the puncture site
could be determined by ICE alone.

Intracardiac echocardiography guidance was useful and may improve the safety and reliability of the
transseptal puncture procedure in PLHBS and PTMC.
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Fig. 1 Fluoroscopic image of the transseptal puncture procedure using ICE monitoring

ICE=intracardiac echocardiography;
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Fig. 2 ICE images of both atria and the intra-atrial septum
A : Before the puncture procedure.

IAS=intra-atrial septum; RA=right atrium; LA=left atrium
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B : Tent-formation (arrow) of the intra-atrial septum produced by a Brockenbrough needle during the transseptal

puncture.
Abbreviations as in Fig. 1.
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Fig. 3 ICE sequential images of the transseptal puncture
procedure

A : The intra-atrial septum can be clearly differenti-
ated from the right atrial free wall.

B : The tent-formation (arrow) of the intra-atrial
septum during the puncture.

C: After a successful puncture, the Brockenbrough
needle (arrow) can be identified as a point cast-
ing an acoustic shadow (*) in the left atrium.

Abbreviations as in Fig. 1.
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Fig.4 ICE images of the transseptal puncture procedure

A : The tip of the Brokenbrough needle cannot be observed at the puncture site where there is the tent-formation

(arrow) of the intra-atrial septum.

B : Image taken at a lower level than the puncture site demonstrating the Brockenbrough needle with acoustic

shadow (*).

LV =left ventricle ; RV =right ventricle. Other abbreviations as in Fig. 1.
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Fig.5 ICE images of the left atrial cannula (arrow) in a left heart bypass patient

A : Inferior venacavalevel. B: Lowerrightatriumlevel. C: Puncturesitelevel. D : Upper level from punc-

ture site.

IVC=inferior vena cava. Other abbreviations as in Fig. 1.

Table1 Advantages and limitations of guidance tools for the
transseptal puncture procedure

Guiding tool Fluoroscopy TEE ICE
Difficulty Easy Easy Easy
Invasiveness No Yes Yes
Discomfort No Yes No
Sedation No Yes No
Confirmation of

needle tip Impossible  Easily possible May be difficult

puncture site  Impossible  Easily possible Easily possible

ICE does not require sedation or cause patient discomfort, permitting
the precise confirmation of the puncture site.

TEE=transesophageal echocardiography.

Other abbreviation as in Fig. 1.
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