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A, Calcified mitral valve annulus. B, Inverted Ed-
wards Intuity valve. C, Implanted valve.

CENTRAL MESSAGE

An inverted Edwards Intuity Elite
rapid deployment valve was im-
planted in the mitral position in a
patient with severe mitral annular

calcification.

See Commentaries on pages 136 and 138.
Video clip is available online.

In patients with severe mitral annular calcification
(MAC), conventional surgical mitral valve implantation
necessitates extensive mitral annular calcium
d�ebridement. This procedure is associated with a high
risk of atrioventricular rupture, which is often fatal. To
avoid removing the annular calcifications, transcatheter
mitral valve replacement devices are being evaluated in
clinical trials, but they are not yet widely available.1 In
addition, transcatheter aortic valve replacement (TAVR)
valves have been implanted in the mitral position in
patients with MAC through either transapical, transseptal,
or open atrial access.2-4 In this article, we present the first
case of compassionate use of the Edwards Intuity Elite
valve (Edwards Lifesciences, Irvine, Calif) in a patient
with an open atrial case of severe MAC.
PATIENT
The patient was a 72-year-old woman in New York Heart

Association functional class III with atrial fibrillation. In
2017, because of aortic valve stenosis, the patient received
a TAVR (Evolut size 26; Medtronic, Minneapolis, Minn).
At that time, moderate mitral regurgitation and moderate
mitral valve stenosis were present (Videos 1 and 2), but a
decision was made to evaluate the effect on the patient’s
dyspnea from aortic valve replacement before addressing
the mitral valve. Echocardiography revealed severe mitral
valve stenosis (mean gradient of 15 mm Hg), severe mitral
regurgitation, moderate pulmonary hypertension, and left
ventricular ejection fraction of 60%. Coronary angiogram
and kidney function were normal. Computed tomographic
scan showed extensive circumferential MAC. Conventional
surgery with mitral annular decalcification was deemed to
be associated with a very high risk of aortoventricular
rupture, and we therefore planned to implant an Intuity Elite
valve in an inverted fashion.
SURGICAL PROCEDURE
Sternotomy was done, and extracorporeal circulation and

cardioplegic arrest were established. The left atrium was
opened in the groove of Sondergaard. The mitral valve
was examined, which confirmed severe MAC, and for
most of the circumference it was not possible to pass nee-
dles through the annulus. This confirmed our decision to
implant a rapid-deployment balloon-expandable valve in
the mitral annulus. Nine 2.0 Ti-Cron sutures (Medtronic)
with felt pledgets were placed through the leaflet close to
the annulus. A few sutures could be placed properly in the
anterior annulus. The anterior commissure was completely
fused, but the posterior commissure was open. To avoid par-
avalvular leaks from this point, the posterior commissure
was closed with sutures. To ensure maximum annular sup-
port, and because a very large angle between the aortic and
mitral annulus predicted a low risk of left ventricle outflow
tract (LVOT) obstruction, we did not remove the anterior
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FIGURE 1. A, Calcified mitral valve annulus with sutures passed through the anterior leaflet or annulus, B, Inverted Edwards Intuity valve (Edwards Life-

sciences, Irvine, Calif) with sutures passing the cloth covered stent, C, Implanted Intuity valve with running suture from stent edge to the left atrial wall.
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mitral leaflet. The mitral valve annulus was predilated with
a 25-mm balloon valvuloplasty catheter (Bard True Dilata-
tion; BD Bard Medical Division, Covington, Ga) to a nom-
inal pressure of 3 atmospheres. With Intuity valve sizers, a
size 23 Edwards Intuity Elite valve was implanted in an in-
verted fashion, with the sewing ring on the ventricular side
and the expandable stent on the atrial side of the annulus.
This displaced the valve a few millimeters into the left
ventricle relative to a conventional mitral valve prosthesis.
The sutures were passed through the fabric-covered metal
VIDEO 1. Preoperative echocardiography without color showing severe

calcification and restriction of leaflet motion. Video available at: https://

www.jtcvstechniques.org/article/S2666-2507(20)30135-8/fulltext.
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frame of the expandable stent and held in place with tourni-
quets. The valve stent was then expanded with the Edwards
delivery system balloon, inflated to a nominal pressure of
4.5 atmospheres with an inflation device (Atrion QL
96417; Atrion Medical, Arab, Ala). This seated the valve
firmly in the annulus, and the Ti-Cron sutures were tied
down on the metal frame. The edge of the expanded stent
on the atrial side was then sutured to the atrial wall with a
4.0 Prolene running suture (Ethicon Inc, Somerville, NJ)
to avoid any paravalvular leaks. Figure 1 shows the calcified
VIDEO 2. Preoperative echocardiography with color showing severe

mitral regurgitation and stenosis. Video available at: https://www.

jtcvstechniques.org/article/S2666-2507(20)30135-8/fulltext.
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VIDEO 3. Postoperative echocardiography with color showing a well-

functioning mitral valve prosthesis without paravalvular leaks but with

some diastolic flow acceleration compatible with mild stenosis. There is

also some flow acceleration in the left ventricular outflow tract compatible

with a mild degree of obstruction. Video available at: https://www.

jtcvstechniques.org/article/S2666-2507(20)30135-8/fulltext.

VIDEO 4. In this video, we present a case of severe mitral annular calci-

fication treated with an inverted Edwards Intuity valve (Edwards Lifescien-

ces, Irvine, Calif), describing our technical approach and considerations

and also the lessons that we have learned from this first case. Video avail-

able at: https://www.jtcvstechniques.org/article/S2666-2507(20)30135-8/

fulltext.
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mitral valve annulus with sutures passed through the ante-
rior leaflet, the Inverted Edwards Intuity valve with sutures
passing the cloth-covered stent, and, finally, the Intuity
valve after implantation and fixation with the running suture
from stent edge to the left atrial wall. The atrium was
closed, and the patient was weaned from extracorporeal cir-
culation. Postoperative echocardiography showed a well-
seated valve in the mitral position with a mean gradient of
5 mm Hg, with a position very similar to that of a standard
mitral valve prosthesis, with only a few millimeters of
displacement into the left ventricle (Video 3). The Evolut
valve in the aortic position was unaffected, without regurgi-
tation or stenosis and with a mean gradient of 8 mmHg. The
patient was transferred to the ward the next morning and
had an uneventful recovery, after which she was discharged
to her home 8 days after surgery. Echocardiography on the
third postoperative day showed ameanmitral valve gradient
of 7 mm Hg and no paravalvular leak. Some degree of
anatomic LVOT narrowing was evident on echocardiogra-
phy, and the mean and peak LVOT gradients of 8 and
14 mm Hg, respectively, revealed a mild degree of LVOT
obstruction. At 3 months of follow-up in the outpatient
clinic, the patient was doing fine, with only mild dyspnea.
The patient had a minor ischemic stroke 4 months after
the operation, but she is currently in recovery and performs
normal activities of daily living. The patient provided
informed consent for the publication of the study data.

DISCUSSION
To our knowledge, this is the first reported case of the use

of an inverted Edwards Intuity Elite rapid deployment valve
to treat severe mitral valve stenosis resulting from MAC.
We chose this valve as an alternative to an inverted TAVR
valve in the mitral position to avoid pushing the mitral
aortic membrane toward the LVOT, with inherent risk of
obstruction and displacement of the Evolut valve, to facili-
tate a running suture line on the atrial edge of the metal
frame to prevent paravalvular leaks, and to avoid having
to make adaptations on the prosthesis with felt strips. Mean-
while, unlike with TAVR, the valve cannot be dilated into
the calcium but has to be able to pass through the calcified
annulus. Accordingly, we could only implant a size 23
valve, which left the patient with moderate mitral stenosis.
In addition, a mild degree of LVOTobstruction was present.
In future patients, we plan to remove the anterior leaflet, as
reported previously,2 to enable implantation of a larger
valve and avoid LVOT obstruction. A video presentation
of this case is available in the supplementary materials
(Video 4).
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