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Expandable valve prosthesis with a pericardial skirt
seen through the left atriotomy.

CENTRAL MESSAGE

The open use of a balloon-

expandable prosthesis for mitral
replacement may require adding
a pericardial skirt for prevention
of periprosthetic leakage, and a
partial ventricular septal
myectomy.

See Commentaries on pages 27 and 29.
Video clip is available online.

In presence of a heavily calcified mitral apparatus, mitral
valve replacement may represent a challenging surgical
intervention. The risk of injury to the atrioventricular
groove is high and the success rate of its consequent repair
is very low. Nevertheless, a symptomatic patient affected by
severe mitral stenosis, especially when balloon commissur-
otomy is not indicated, should not be left untreated. Mitral
decalcification represents a risky option, but an apparently
simpler and safer solution can be an open-heart positioning
of an inverted aortic balloon-expandable aortic prosthesis.
A surgical enhancement of the procedure is advisable to
prevent both periprosthetic leakage and any obstruction of
the left ventricular outflow tract.
FIGURE 1. Preoperative computed tomography scan of the patient’s

chest showing calcification of the entire mitral apparatus, relatively contra-

indicating mitral removal followed by replacement.
CASE REPORT
A 74-year-old woman with severe postrheumatic mitral

pathology (severe stenosis and regurgitation), was symp-
tomatic for dyspnea at rest. The preoperative computed to-
mography scan of the chest showed a prohibitive
calcification of the entire mitral apparatus (Figure 1), con-
traindicating a standard mitral replacement. During heart
team discussion, the possibility for an expandable
prosthesis was mentioned. Computed tomography and
transesophageal echocardiogram examinations were used
to precisely size the prosthesis. The largest (29 mm) Sapien
3 valve (Edwards Lifesciences, Irvine, Calif) offered
both a slight oversizing and just a minimal stress to the
atrioventricular groove.
The operation was performed via standard sternotomy
with moderate hypothermia and cardioplegic arrest. The
prosthesis was deployed and expanded through a standard
opening of the left atrium at the interatrial groove after
removal of the anterior mitral leaflet, it was ballooned
once with 33 mL reaching 7 atm pressure. There was never-
theless diffuse periprosthetic saline oozing after filling the
JTCVS Techniques c Volume 5, Number C 25

http://crossmark.crossref.org/dialog/?doi=10.1016/j.xjtc.2020.09.036&domain=pdf
mailto:codecasar@aou-careggi.toscana.it
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xjtc.2020.09.036


FIGURE 2. Intraoperative view of the mitral valve. A bovine pericardium

skirt was sutured to the inner part to the base of the prosthesis and the outer

part to the mitral annulus to improve sealing.

VIDEO 1. Dr Codecasa explains how to perform a mitral valve replace-

ment in a calcified annulus avoiding atrioventricular groove rupture and

prosthesis leakage. Video available at: https://www.jtcvs.org/article/

S2666-2507(20)30559-9/fulltext.
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ventricle was treated using a bovine pericardium skirt
tailored and sutured (with 5-0 polypropylene) to the inner
part to the base of the prosthesis and the outer part to the
mitral annulus (Figure 2). The left atrial appendage was
excluded from the inside of the left atrium. After clamp
removal and refilling of the beating heart, the transesopha-
geal echocardiography showed obstruction of the left ven-
tricular outflow tract, so new crossclamping was needed.
The aorta was opened and a partial septal myectomy was
added to increase the distance between the prosthesis and
the septum. The following echocardiography showed com-
plete resolution of the systolic anterior motion. A temporary
heart block required external pacing for a few days. The pa-
tient was discharged 9 days after the operation with a good
left ventricular function, mean transprosthetic gradient was
4 mm Hg, and no obstruction of the left ventricular outflow
tract was present (Video 1).

COMMENT
Positioning of a balloon-expandable prosthesis into the

mitral apparatus represents an effective option for the treat-
ment of otherwise inoperable patients.1,2 In this case, the
positioning was useful for the treatment of a relatively
young woman with a singularly severe calcification seen
on the computed tomography scan, virtually contraindicat-
ing the use of a standard sutured prosthesis to avoid injury to
the atrioventricular groove.

Although expansion with the balloon seemed to be suffi-
cient for anchoring the prosthesis to the annulus, the advan-
tage represented by the direct vision convinced us to add a
pericardial skirt to abolish the risk of periprosthetic leakage.

The typical small ventricle seen in this patient affected by
severe mitral stenosis requires a low-profile valve
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prosthesis, and a high-profile balloon-expandable prosthe-
ses can result in unsuitability for this reason. Hamdeh and
colleagues3 described a ventricular perforation following
open heart deployment of an inverted Sapien XT (Edwards
Lifesciences) into the mitral valve, demonstrating the need
for addressing the issue. In this patient, postoperative left
ventricular outflow tract obstruction was noted immediately
after the valve implantation, so a partial septal myectomy
was added after a second crossclamping with complete
resolution.

CONCLUSIONS
The use of a balloon-expandable prosthesis for open heart

mitral replacement is feasible and effective.4,5 Key points
include the opportunity to add a pericardial skirt for preven-
tion of periprosthetic leakage and the possible need for a
septal myectomy. Because of the need for opening the aorta
(for septal myectomy), the ideal surgical approach is prob-
ably represented by midsternotomy instead of a less-
invasive right minithoracotomy.
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