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Commentary: Simple and effective
subvalvular repair for ischemic
mitral regurgitation: Yes, we can!
Michael Silverman, MD, andMuralidhar Padala, PhD

CENTRAL MESSAGE

The basic tenet of mitral repair
for ischemic mitral regurgitation
is to relieve the ventricular teth-
ering forces and restore coapta-
tion. The proposed multiloop
papillary muscle hoisting chord
can be a valuable repair tech-
nique for this lesion.
Michael Silverman, MD,a and
Muralidhar Padala, PhDa,b

Ischemic mitral regurgitation (IMR), the subtype of mitral
regurgitation that results from chronic changes to left
ventricular structure and function from cardiomyopathies,
is an independent predictor of cardiovascular morbidity
and mortality.1 Treatment begins with guideline-directed
medical therapy to reduce the severity of regurgitation, by
altering the hemodynamic parameters, by reversing the
left ventricular dysfunction, or by elevating the valve-
closing forces. A variety of other options exist, including
cardiac resynchronization therapy, transcatheter valve
repair, and surgical valve repair, which address either the
ventricle or the valve directly, with an end goal to correct
the regurgitation and remove volume overload on the
dysfunctional left ventricle. Nevertheless, the optimal treat-
ment plan beyond medical therapy and cardiac resynchroni-
zation therapy remain a subject of debate, and the efficacy
of either is limited to a select set of patients.2

Among direct valvular interventions, surgical repair or
replacement is the traditional approach, and transcatheter
interventions are emerging. Although the latter is increas-
ingly replacing surgery as the first choice, in patients
undergoing revascularization with coronary artery bypass
grafting, surgical correction of IMR is the preferred option.
In these patients, whether surgical valve replacement is a
better choice than repair continues to be a debate, but it is
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reasonably understood that a durable repair that preserves
the native mitral valve will always trump a replacement
that is prone to structural deterioration in the mitral posi-
tion. Surgical repair of IMR has largely focused on under-
sizing the mitral annulus, as in a majority of patients it is
dilated. Because a larger annulus for a fixed leaflet area
can restrict their coaptation, undersizing the annulus to a
size that is lesser than the native annular dimensions is
deemed an appropriate method. Although effective in
most patients initially, and some patients in the long term,
recurrence of mitral regurgitation is a frequent complication
in most patients. Reducing the annulus with a ring draws the
mitral leaflets into coaptation, but does not relieve the teth-
ering forces imposed by the ventricle, leading to such poor
durability.3

Concomitant subvalvular techniques to relieve tethering
forces have been proposed for few decades, but none has
entered into mainstream practice. Chordal cutting was
among the first techniques proposed; a solution that was
technically simple4 but mechanistically suboptimal due to
the risky redistribution of forces it entails and ventricular
dysfunction it causes.5,6 Papillary muscle approximation
was proposed by Hvass and colleagues,7 and it has adequate
long-term data and is increasingly being adopted into clin-
ical practice. Papillary muscle hoisting or relocation is
another approach proposed by Kron and colleagues,8 in
which a 3-0 prolene suture is used to relocate the
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posteromedial papillary muscle toward the mitral annulus.8

The suture is passed twice through the fibrous portion of the
posterior papillary muscle (without pledgets) and anchored
onto the atrial surface of the mitral annulus before the annu-
loplasty. Short-term feasibility was excellent, but desired
tethering of the papillary muscle without it twisting was
not reproducible.

Torkan and colleagues9 report their experience with a
modification of this original technique in 3 patients. In the
video accompanying this work, the authors demonstrate the
preparation of a 2-part polytetrafluoroethylene suture system
for papillary muscle relocation. A first loop with 2 pledgets
acts as a papillary muscle anchor, and multiple polytetra-
fluoroethylene sutures that loop into this anchor are drawn
through the posterior aspect of the mitral annulus to hoist or
relocate the papillarymuscle. Implantation of this loop is per-
formed before annuloplasty, but their tightening and knotting
is performed after annuloplasty with a saline test to ensure
desired coaptation. Quantitative data from the 3 patients are
gleaned frompreoperative and postoperative transesophageal
imaging, and transthoracic imaging after 3 months of follow-
up. End diastolic volume and end systolic volume are both
decreased, and ejection fraction was increased. The short
axis diameters of the chambers were unaltered, but volumes
were significantly reduced, indicating a potential longitudinal
remodeling of the heart. Considering the very small sample
size, these functional data should be consideredwith that lim-
itation in mind.

The authors should be congratulated for a logical
improvement of the Kron procedure, with 2 distinct advan-
tages that their modification allows: the pledgets can
buttress the papillary muscle and reduce the risk of tearing,
and the use of multiple loops allows for a tailored repair for
different tethering anatomies, and provides a balanced
hoisting of the muscle that avoids twisting of the muscle.
The technical complexity of this approach is no greater
than neochordoplasty, which is a widely adopted technique,
and thus the approach has benefits. Performing this tech-
nique may be easier when approached via the Waterstone’s
groove or via the interatrial septum, rather than a left atrial
approach. Thus, minimally invasive surgery via a right
thoracotomy or a robotic mitral valve surgeon may be
best suited to apply this technique.
A criticism of this study is the use of extensive downsiz-

ing of the mitral annulus, despite the subannular repair,
which defeats the purpose. By relieving the tethering forces
with papillary muscle hoisting, the authors could have
achieved a better coaptation geometry by true-sizing the
annulus than by downsizing it. As is evident from the video,
extensive downsizing led to a restricted posterior leaflet,
which can be improved in the future by selecting a ring
that is larger. Another limitation is that a technique such
as this would require better distension of the left ventricle
than can be provided by a saline test because the end sys-
tolic volume when the heart is reanimated will be greater
than the saline-filled arrested heart. An approach worth pur-
suing in this scenario is to use a pump to fill the heart until it
is distended to a larger volume, and the chords are adjusted
to tailor the coaptation. Altogether, this technique is a good
addition to literature.
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