The cardiologist’s way to do the Alfieri stitch: transcatheter mitral
valve edge-to-edge repair revisited
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More than 10% of people 75 years and older suffer from
severe symptomatic mitral regurgitation (1). This number
even increases with increasing age. Whereas mitral valve
repair and replacement is the gold standard in younger
patients with normal left ventricular function, surgical risk
dramatically increases with increasing age and impairment
of left ventricular function. Fifty percent and more patients
with severe symptomatic mitral valve regurgitation are
denied surgery (2) due to high perioperative mortality,
unsatisfactory longterm survival, and questionable benefit
on quality of life (3), especially in older patients. The 2017
European guidelines on valvular heart disease recommend
to consider a percutaneous edge-to-edge procedure in
patients with severe secondary mitral valve regurgitation
and left ventricular function >30%, who remain
symptomatic in spite of optimal medical management and
cardiac resynchronisation therapie (CRT) (if indicated),
when valve morphology is suitable (4).

Edge-to-edge repair of the mitral valve has emerged
from a surgical concept (5,6) to a percutaneous transfemoral
transcatheter mitral valve repair system. The so-called
MitraClip system is the most common used approach for
the interventional treatment of mitral regurgitation. In
the EVEREST II trial (7) transcatheter mitral valve repair
has been compared to surgical mitral valve reconstruction
or replacement. After 5 years, there were no differences
in mortality but a higher rate of reinterventions in the
MitraClip group due to more frequent cases of mitral
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regurgitation (8). The MitraClip system has been
investigated in multiple national and international registries
(ACCESS-EU, GRASP, MARS, MitraSwiss, STS/ACC
TVT, SENTINEL, TRAMI) (9-15). In most cases, patients
undergoing the MitraClip-repair suffer from symptomatic
functional mitral regurgitation with left ventricular
dysfunction. Only less frequently patients with degenerative
mitral valve regurgitation and high surgical risk have been
included. Several smaller studies have been performed in
order to improve the technical approach and to understand
the pathophysiology behind the beneficial effects of the
mitral valve repair (16-19). The procedure has been
proved to be save and most patients show improvement
of functional capacity with reduction in, e.g., NYHA
classification and increases in 6-MW'T.

The MitraClip-system, however, has limitations and
there have only been made minimal modifications on the
system to improve for the apparent restraints. Several
patients show anatomical hurdles and are therefore not
suitable for the repair using the MitraClip approach.
Difficulties in handling and implanting make it difficult to
apply this system in patients with complex anatomy. The so-
called EVEREST-criteria (7) define patients who are ideal
candidates for this interventional approach. Extension to
patients with more complex anatomy is common, but does
often not lead to the expected results (20). This is associated
with a worse outcome.

Praz et al. present results of the novel PASCAL

F Thorac Dis 2017;9(12):4832-4834



Journal of Thoracic Disease, Vol 9, No 12 December 2017

transcatheter mitral valve repair system, which has been
investigated in a multicenter, prospective, observational,
first-in-man study (21). Twenty-three patients suffering
from symptomatic, severe functional, degenerative or
combined functional and degenerative mitral regurgitation
were included. All patients were discussed in the heart
team and patients were denied surgery due to high risk.
Most patients furthermore showed anatomical obstacles,
which made an interventional approach using the MitraClip
system impossible.

Implantation of the device was successful in all patients.
Procedural mitral regurgitation was 0 and 1 in 17 and 22
patients showed mitral regurgitation of grade 2+ or less.
In 6 patients a second device has been implanted. Two
patients suffered from procedural complications, 3 patients
died during the 30-day follow-up. The authors present a
functional improvement, comparable to that seen in other
studies of patients who underwent transcatheter mitral valve
repair.

What makes the PASCAL transcatheter mitral valve
repair system so special and do we really need a system,
which—at least on the first sight—looks like a refined
MitraClip system?

Both systems require transseptal puncture under
transesophageal echocardiography guidance. The PASCAL
system consists of a steerable guide sheath (22 French),
a steerable catheter, and an implant catheter with the
implant pre-attached at the distal end. The guide sheath
and the catheter can be controlled using rotational knobs
on the handles. The implant consists of a 10-mm spacer,
which acts as a filler in the regurgitation orifice (21), and
that is attached to two paddles with about 25 mm width in
grasping position and clasps of 10 mm lengths. This spacer
in combination with the—compared to the MitraClip—
wider and longer paddles, and the ability to independently
grasp the anterior and posterior leaflet, might allow
to treat patients with functional and different types of
degenerative mitral regurgitation. And this seems to be one
of the major advantages of this system. Patients with more
complex anatomy might be eligible for treatment using this
approach.

Many questions arise; how does the ideal patient look
like? Do we have to define PASCAL-criteria analogous to
EVEREST-criteria in order to define the right patient and
anatomy? What about durability and what role may this
approach play in context of other transcatheter mitral valve
repair systems like, e.g., direct and indirect annuloplasty
technologies, chordal technologies, and/or ventriculoplasty
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systems?

The emerging of the plethora of novel transcatheter
technologies is more than exciting. Cardiologists gain
more and more tools to treat patients who can not undergo
surgery due to high risk. Further studies are on their
way and necessary in order to teach us how to use which
approach for which patient, when to go forward, and when
to rather be cautious.
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