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Commentary: If your pants are too
loose, use both belt and suspenders
Ruggero De Paulis, MD
A classic drawing of belt and suspenders.

CENTRAL MESSAGE

Associating the technique of
leaflet resection with the use of
PTFE chordae not only increases
the ability to correct the majority
of complex lesions but guaran-
tees long-term stability of the
result.
The treatment of mitral valve insufficiency has made enor-
mous progress in the last decades, and certainly awide variety
of techniques have been described since Carpentier first intro-
duced the basic concepts of the “French correction.”1 The
standard technique was mainly based on the quadrangular
resection of the posterior leaflet and several associated and
additional procedural steps such as leaflet sliding, chordal
shortening and/or transposition, closure of indentation, and
commissures. For many years, the execution of this procedure
has remained in the hand of few experienced centers or
dexterous surgeons. With time, mitral valve repair has been
approached by most centers and has become an important
part of the armamentarium of the cardiac surgeon.

Certainly, a major paradigm shift from the classical way of
repair was introduced after the good performance of polyte-
trafluoroethylene (PTFE) sutures tested in sheep, by Vetter
and colleagues2 back in 1985. The use of PTFE sutures has
since greatly facilitated the execution and the reproducibility
of mitral valve repair, invariably contributing to an increase
in the success rate and in the long-term durability of the re-
sults.3 To this extent, the use of PTFE chordae has made
possible a less aggressive leaflet resection of the prolapsing
segments in the quest for a more physiological approach.4

Last but not least, the possibility of combining a standard
resection with the use of PTFE chordae has certainly facili-
tated the steps toward a minimally invasive surgical access.

In this issue of the Journal, David and colleagues5 report
their long-term experience of chordal replacement with
ePTFE sutures in a challenging group of patients with bi-
leaflet prolapse. The great, striking high incidence of pa-
tients with true bileaflet prolapse, usually quite rare, can
only be explained by a selection process due to the exclusive
referral to the author David of the majority of these complex
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cases. An outstanding 5% incidence of redo surgeries after
20 years clearly indicates a good strategy and a flawless
execution. The authors claim that the use of PTFE chordae
has greatly increased their ability to repair valves with mul-
tiple prolapses or with advanced myxomatous disease. This
is certainly true, as the use of PTFE chordae allows a fine-
tuning of small residual prolapse, and improved support of
commissures or leaflet clefts. However, what is worth
noticing is that in the great majority of cases, both leaflet
resection and use of chordae were combined. Although in
the whole population this combined approach was present
in about 75% of the cases, it was used in almost 90% of
the cases when both leaflets were involved. Given the
long-term stability of the results, it seems logical to think
that the double safety of a leaflet resection (the belt) associ-
ated with the use of PTFE chordae (the suspenders) be-
comes progressively more important when the anatomical
situation is more complex. In any case, the lesson to be
learned is that the use of PTFE chordae not only increases
the possibility of repairing the great majority of patients
with mitral regurgitation irrespective of their complex
anatomical presentation, but more importantly, when com-
bined with posterior leaflet resection, represents an impor-
tant step to guarantee the best long-term results.
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Commentary: Expanded
polytetrafluoroethylene cordal
implantation for mitral valve
repair: The founder series
Cordal repair

CENTRAL MESSAGE

Tirone David pioneered the use
of ePTFE cords for mitral valve
repair. The present series pro-
vides compelling evidence for
the effectiveness and long-term
durability of ePTFE-based mitral
valve repair.
James S. Gammie, MD

In this report of the long-term clinical and echocardio-
graphic outcomes of 746 patients undergoing repair of
degenerative mitral valve disease with expanded polytetra-
fluoroethylene (ePTFE) cordal repair techniques, David and
colleagues provide compelling evidence of the effective-
ness and long-term durability of ePTFE-based mitral valve
repair.1 This series provides valuable information for the
student of mitral valve repair. The completeness and dura-
tion of clinical and echocardiographic follow-up are
outstanding: 97% and 83%, respectively, with a median
echocardiographic follow-up of 10 years. Key takeaways
include the observations of good long-term freedom from
recurrent mitral regurgitation (MR), with a 5% risk of mod-
erate or severe recurrent MR at 5 years and 10% at 15 years;
a low risk of reoperation, with 1.3% at 5 years and 3.4% at
15 years; and that artificial cordal repair enables maximal
repair rates.

It is notable that Dr David, a pioneering mitral valve
repair surgeon with extensive clinical experience, has pro-
gressively increased the number of artificial ePTFE cords
per case over time, from approximately 5 in the early years
of this experience to 10 to 12 more recently. In fact, the
overall median number of cords was 8 (or 4 pairs of cords),
with implantation of 1 cord for each 2 to 3 mm of free leaflet
edge. The “weaving” approach illustrated in the
accompanying video enables the surgeon to efficiently
implant a substantial number of cords and likely facilitates
“autobalancing” of cordal segment lengths within a single
suture. In the recent Society of Thoracic Surgeons adult car-
diac surgery database experience, ePTFE cords were used
in only one-third of repairs for degenerative leaflet prolapse,
and among those patients undergoing ePTFE repairs, the
median number of cordal pairs used was only 2.2 It is likely
that more cords are better than fewer cords.
The authors have identified isolated anterior leaflet pro-

lapse as a risk factor for reoperation, as has been reported
in other series.3 Precise cordal length adjustment and thus
leaflet positioning is crucial to achieve adequate and
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