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COMUNICACIONES BREVES
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Abstract
Intracardiac echocardiography (ICE) is a relatively new method of ultrasound images use-
ful during cardiac percutaneous interventional procedures. The first human experience with 
this method was published in 2000 and, since then, several original trials have enrolled this 
useful method, proving similar and more useful than transesophageal echocardiography  
in percutaneous treatment of several congenital cardiopathies, like interatrial communica-
tion, permeable oval foramen, mitral stenosis, and atrial fibrillation ablation. In this presentation, 
we publish a single case report of percutaneous mitral valvuloplasty under ICE guidance.

Valvuloplastía mitral percutánea guiada por ultrasonido intracardiaco

Resumen
La ecocardiografía intracardiaca (EIC) es un método relativamente nuevo de imágenes por 
ultrasonido que utilizamos principalmente durante procedimientos de cateterismo interven-
cionista. La primera experiencia en seres humanos con este método fue reportada en 2000 
y, desde entonces, se han publicado diversos artículos sobre su utilidad como procedimiento 
de control sustituto de la ecocardiografía transesofágica, en el tratamiento por cateterismo de la 
comunicación interatrial, comunicación interventricular, foramen oval permeable, estenosis mitral 
y ablación de fibrilación auricular. En esta ocasión presentamos un caso de estenosis mitral y 
valvuloplastìa percutánea, guiado por EIC.
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Case presentation
A 65-year-old woman with high blood pressure and past 
medical history positive for rheumatic fever during child-
hood on ambulatory medical treatment with spironolacto-
ne, enalapril, and furosemide presented at our institution, 
the Instituto Nacional de Cardiologia Ignacio Chavez, with 
a history of progressive worsening of her functional class 
over the last 6 years. She was referred to our Institute 
after detecting a cardiac murmur. A trans-thoracic echo-
cardiogram showed evidence of inactive rheumatic heart 
disease, pure mitral valve stenosis with a mean trans-mi-
tral valve pressure gradient of 15 mmHg, and dilatation of 
the left atrium of 47 mm. In addition, there was eviden-
ce of mild mitral valve, tricuspid valve, and aortic valve 
regurgitation, as well as pulmonary artery hypertension 
with a pulmonary artery systolic pressure calculated at 
62 mmHg. Left ventricular ejection fraction was normal 
(70%). Echocardiographic Wilkins score was calculated at 
6 and the patient was considered for percutaneous mitral 
valvuloplasty with the Inoue balloon.

Valvuloplasty technique
Using the modified Seldinger technique, introducer shea-
ths were placed in the right (8 Fr) end left (11 Fr) femoral 
veins, as well as the left femoral artery (6 Fr). Left and 
right cardiac catheterization was performed, measuring 
baseline pressures at main pulmonary artery, pulmonary 
capillary wedge, and left ventricle; as well as simulta-
neous trans-mitral pressure gradient. In addition, a left 
ventriculogram was performed in the RAO projection.

After baseline hemodynamic assessment, percuta-
neous mitral valvuloplasty was performed, for which a 
Mullins catheter was advanced with the Brockenbrough 
needle through the right femoral vein. At this point, an 
AcuNav (Acuson, Mountain View, CA) intracardiac echo-
cardiogram (ICE) catheter was advanced through the left 
femoral vein. This catheter system consists of an element 
located at the tip, which collects two dimensional ultra-
sound images at 7 and 8.5 MHz resolution, and a handle 
with three rotator controls, two to position the tip of the 
catheter and the other to lock it in position. 

The transeptal puncture was performed under direct 
ultrasound guidance (Figure 1). After hemodynamic con-
firmation of left atrial curve morphology, the Mullins 
catheter was advanced and exchanged for a spiral guide-
wire. Interatrial septum was dilated with the usual te-
chnique and an Inoue 28 balloon was advanced through 
the mitral valve into the left ventricle under direct ul-
trasound guidance (Figure 2). Mitral valvuloplasty at the 
level of the valve (Figure 3) was performed by a single in-
flation with the Inoue balloon with 28 ml of normal saline. 
ICE analysis across the mitral valve showed a significant 
drop of mean transmitral valve gradient and an increase 
of the mitral valve area, without an increase of mitral 
regurgitation.

Conclusions
Intracardiac echocardiography is a relatively new ultra-
sound imaging modality that has been progressively used 

Figure 1. Intracardiac echo in short-axis view showing the inte-
ratrial septum forced off the left by the Brockenbrough needle.

Figure 2. Shows the Inoue balloon deflated (arrow) at the mitral 
valvular plane in a long-axis view of the left ventricle.

Figure 3. Shows the Inoue balloon inflated (arrow) with a waist in 
its middle; mitral valvular plane in long-axis view.
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for guidance of interventional cardiac procedures.1 The 
first experience in humans with this method was repor-
ted in 2000 presenting two cases of mitral valvuloplasty 
with distorted anatomy of the interatiral septum due to 
bulking of the fossa ovalis within the atrium;2 since then, 
several reports have been published confirming its use-
fulness in the guidance of several interventional cardiac 
procedures, and it is currently replacing transesopha-
geal echocardiography in the guidance of transcatheter 
treatment of interatrial and interventricular septal de-
fects, patent foramen ovale, as well as in the guidance of 
transeptal puncture procedures for mitral stenosis and ra-
diofrequency ablation of atrial fibrillation.3,4 At the Insti-
tuto Nacional de Cardiologia Ignacio Chavez, this method 
was started to be used around the year 2002 for guidance 
of the interventionist treatment of congenital structural 
heart disease.5 This is the first case at our Institute, howe-
ver, of ICE guidance of a percutaneous mitral valvuloplas-
ty with Inoue balloon. Its potential advantages would be 
that it provides guidance for a safe and rapid transeptal 
puncture, shortens fluoroscopy exposure time, and pro-
vides immediate on-line assessment of the result of the 
mitral valvuloplasty by both two-dimensional ultrasound 
and Doppler technique.5,6,7 We hope that the ICE guidance 
for mitral valvuloplasty will help the low-volume inter-
ventionist to obtain similar results as those performing 
lots of procedures per year in a high-volume reference 
center. This can be achieved by reducing the potential 
complications of trans-septal puncture during the Inoue 
balloon mitral valvuloplasty.
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