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Abstract: A 90-year-old woman with two previous mitral valve
replacements, presented with pulmonary edema due to mitral regur-
gitation from degeneration of her bioprosthetic mitral valve. A
minimally invasive approach was used to replace the bioprosthetic
mitral valve. During surgery, the bioprosthetic valve was noted to be
too adherent to the endocardium of the left atrium, making removal
of the prosthesis not only difficult, but also potentially harmful. The
new bioprosthetic valve was instead placed using a valve-in-valve
approach.
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A 90-year-old woman, previously very active, was trans-
ferred to our institution because of severe pulmonary

edema. She had a history of St. Jude mitral valve replace-
ment (St. Jude Medical; SJM, Inc, St. Paul, MN) 21 years
before, which was subsequently replaced 11 years ago
with a Carpentier-Edwards bioprosthesis (Edwards Life-
sciences, Irvine, CA).

A transesophageal echocardiogram performed showed
severe mitral regurgitation, which was due to a torn leaflet of
the mitral bioprosthesis. (Fig. 1) Cardiac catheterization dem-
onstrated nonobstructive disease of the coronaries. Because
she had isolated mitral disease, it was decided to replace the
bioprosthesis using a minimally invasive approach.

The surgery was carried out by performing a 5-cm
incision over the right inframammary fold. Thereafter, the
4–5th interspace was entered and a soft tissue retractor and
rib retractor were inserted. The pericardium was opened over
the phrenic nerve. A retrograde cardioplegia cannula was
inserted directly through the right atrium and into the coro-
nary sinus using transesophageal guidance. A 2-cm incision

was performed in the left inguinal crease and only the anterior
aspect of the femoral artery and vein were exposed. A
Seldinger technique was used to cannulate the femoral ves-
sels. Transesophageal guidance was used to place the venous
cannula in the superior vena cava. Cardiopulmonary bypass
was instituted, and the patient was cooled to 28°C. Despite
two previous mitral valve replacements, the aorta was visu-
alized and clamped with a flexible cross clamp. One dose of
antegrade cardioplegia was given, and thereafter, retrograde
cardioplegia was given throughout the remainder of the case.
A left lateral atriotomy was performed and visualization of
the prosthetic mitral valve was obtained with the use of a
specially designed atrial lift retractor. The bioprosthetic valve
was so densely adherent to the surrounding endocardium, that
it was felt that removing it may cause injury to the mitral
annulus and possibly cause atrioventricular disruption. It was
then decided to perform a valve-in-valve replacement. The
leaflets of the existing valve were then excised, and because
the patient was not a candidate for chronic anticoagulation, a
23-mm mosaic ultra porcine aortic valve (Medtronic, Minne-
apolis, MN) was used. The new valve was inverted and seated
inside the old valve aligning the struts of the new biopros-
thetic valve with the struts of the existing one. (Fig. 2)
Postoperative transesophageal echocardiogram showed no
mitral regurgitation and no significant gradient across the
prosthesis. The cross clamp time and bypass time for the
procedure were 105 and 167 minutes, respectively.

The patient did well postoperatively, and was dis-
charged on postoperative day 7. Thirty days after the surgery,
she was found to be in New York Heart Association Heart
Failure Class 1, and follow-up echocardiogram showed a
peak gradient of 23.9 mm Hg, and a mean gradient of 7.96
across the implanted valve (Fig. 3).

DISCUSSION
Reoperations for bioprosthetic cardiac valve failures

are more common for bioprosthetic valves in the mitral
position. Replacing a degenerated bioprosthesis can be tech-
nically difficult, especially if there is calcification ingrowth of
the bioprosthetic annulus, when a strut is buried into the
myocardium and/or ascending aorta, or if an oversized valve
was placed in the mitral position at the primary operation.1
Besides being more time consuming, explantation of a
mitral valve bioprosthesis can be complicated by cardiac
rupture at the atrioventricular junction or posterior ven-
tricular wall where a strut may be embedded, and/or
damage to the circumflex artery.1
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Performing a valve-in-valve or valve-on-valve opera-
tion in which a prosthetic valve is placed inside or on top of
the existing valve, can avoid the complications mentioned
earlier. This involves the excision of the leaflets of the
bioprosthetic valve and implanting a valve within the orifice,
or on top of the stent of the original bioprosthesis. The
original reports using this technique on the mitral valve and
aortic valve were published by Campanella et al and Raffa et
al, respectively.3,4 This was followed by a few case se-
ries.1,2,4–6 The original cases were performed mainly on
degenerated bioprosthetic mitral valves, and it involved plac-
ing a mechanical bileaflet valve inside the bioprosthesis. This
valve-in-valve procedure was limited because of the need to
place a mechanical valve, which was 6 to 8 mm smaller in

diameter than the bioprosthesis. The technique was subse-
quently modified and improved by using a reversed aortic
bileaflet mechanical valve and placing it on top of the
bioprosthetic stent, rather than inside it. This valve-on-valve
approach has the advantage in that it allows the implantation
of a mechanical bileaflet valve whose diameter is only 2 mm
smaller than the orifice of the bioprosthesis.

For the aortic valve, the valve-in-valve procedure will
result in implanting a valve that is too small. Instead, a
valve-on-valve approach has been used for the replacement of
degenerated aortic valve bioprostheses. To allow the implan-
tation of a mechanical bileaflet valve with a similar orifice to
that of the bioprosthesis, it is necessary to excise the degen-
erated valve cusps, as well as amputate the struts of the

FIGURE 1. A, Arrow showing torn
leaflet of bioprosthetic mitral valve.
B, Color-Doppler showing severe
intravalvular mitral regurgitation.
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bioprosthesis in such a way to ensure a flat surface onto
which the bileaflet valve can be implanted.

Data suggest that this technique, when compared with
the conventional approach, has a lower morbidity and mor-
tality.1,7 Also, the benefits are maintained at midterm follow-up,
with a mean follow-up of 90.5 months.8 The limitations of
this approach are that it can only be performed if there is no
significant perivalvular regurgitation, and since usually a
mechanical bileaflet is placed, the patient cannot have any
contraindications to anticoagulation.
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FIGURE 2. Postoperative trans-
esophageal echocardiogram demon-
strating the new bioprosthetic mitral
valve (A) inside the previous biopros-
thetic valve (B).

FIGURE 3. One month after the surgery, spectral
Doppler across the implanted valve showed a
peak gradient of 23.9 mm Hg and a mean gradi-
ent of 7.96 mm Hg.
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CLINICAL PERSPECTIVE
This case report describes an interesting technique for redo mitral valve replacement in a 90-year-old woman who had two previous mitral
valve replacements. During surgery, they were unable to safely remove the previously implanted bioprosthesis. They sewed the new
bioprosthesis inside the old valve using a valve-in-valve approach. This is a good technique for surgeons to have in their armamentarium
and when used appropriately can decrease morbidity in these very high-risk patients. The only warning is to avoid the use of too small
a bioprosthetic valve in that it may leave the patient with functional mitral stenosis. The use of valve sizes �23 mm in diameter is not
recommended. In this instance, a reversed aortic mechanical valve may be a better option.
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