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Mitral regurgitation is one of the most prevalent valvulopathies with a disease burden that incurs significant healthcare

costs globally. Surgical repair of the posterior mitral valve leaflet is a standard treatment, but approaches for repairing

the anterior mitral valve leaflet are not widely established. Since anterior leaflet involvement is less common and more

difficult to repair, fewer studies have investigated its natural history and treatment options. In this review, we discuss

surgical techniques for repairing the anterior leaflet and their outcomes, including survival, reoperation, and recurrence

of regurgitation. We show that most patients with mitral regurgitation from the anterior leaflet can be repaired with good

outcomes if performed at centers with expertise. Additionally, equal consideration for early repair should be given to

patients with mitral regurgitation from both anterior and posterior pathology. However, more studies to better evaluate

the efficacy and safety of anterior mitral valve leaflet repair are needed. (Hellenic Journal of Cardiology 2024;78:72–83)

© 2024 Hellenic Society of Cardiology. Publishing services by Elsevier B.V. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. INTRODUCTION

Mitral regurgitation (MR) is one of the most prevalent
valvulopathies worldwide and was responsible for
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34,000 deaths and 0.88 million disability-adjusted
life years (DALY) in 2019.1 In the past few decades,
the prevalence of degenerative MR has risen by 70%,
primarily in developing countries.2 The therapy goal
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in severe, degenerative MR is to restore valve func-
tion before left ventricular dilation and heart failure
occur.3 For myxomatous disease, the most common
type of degenerative MR, surgical repair of posterior
leaflet prolapse is the standard surgery of choice with
superior outcomes compared to replacement of the
valve with a prosthesis.4 Approaches for repairing the
anterior leaflet, however, are far more variable,
complex, and overall considered to be less durable.5

These challenges are partly explained by the fact
that the anterior leaflet tissue has less redundancy
than its posterior counterpart,6 making anterior
leaflet repair a more technically challenging option.
Furthermore, studies on anterior leaflet repair have
been limited so far. There is no randomized, head-to-
head comparison of surgical repair of the anterior
leaflet vs. valve replacement, and most observational
studies review the clinical outcomes of replacement
with the full spectrum of leaflet repair rather than
isolated anterior mitral leaflet repair.7 In this review,
we aim to provide a review of the literature on sur-
gical repair of the anterior mitral leaflet. Specifically,
we discuss current surgical techniques and outcomes
of anterior leaflet repair in degenerative MR.

2. SURGICAL ANATOMY AND ANTERIOR

LEAFLET DISEASE

The normal mitral valve consists of an anterior and a
posterior leaflet. The posterior leaflet is crescentic
with a shorter radial length and a longer circumfer-
ential base compared to the anterior leaflet. It is
divided into lateral (P1), central (P2), and medial (P3)
scallops, with indentations in between. The anterior
leaflet is trapezoid-shaped and substantially longer
than the posterior leaflet; it has a fibrous continuity
with the left and non-coronary aortic valve cusps
(aorto-mitral curtain) and is divided arbitrarily into
A1, A2, and A3 (lateral to medial) scallops corre-
sponding to the posterior leaflet scallops.8

Redundant leaflet tissue is crucial for adequate
coaptation and sealing.9 The preservation of normal
leaflet stress depends on the elliptical and saddle-
shaped nature of the normal mitral annulus.10

Degenerative MR is caused by primary leaflet pa-
thology with the most common type being mitral
valve prolapse (MVP), which affects 2% to 3% of the
global population.11 MVP is characterized by exces-
sive tissue or increased extensibility of the leaflets,
leading to inadequate closure and chronic MR. It can
also lead to chordal rupture and acute MR due to flail
leaflet. The extent and severity of MVP can vary,
ranging from involvement of a single segment to all
segments of both leaflets.12 A meta-analysis of 23
studies and 6,565 patients found that isolated poste-
rior leaflet prolapse accounts for 51% of cases,
whereas the anterior leaflet is involved in 49% of
cases, either isolated (24%) or together with the
posterior leaflet (25%).12

3. REVIEW OF SURGICAL TECHNIQUES FOR

ANTERIOR LEAFLET REPAIR

The primary objective of surgical repair in degenera-
tive MR is to eliminate MR in an efficient and durable
way by maintaining as much native tissue as possible
without the need for a valve prosthesis. Compared to
the posterior leaflet, surgical repair of anterior leaflet
prolapse is a more complex surgical task. There are
currently various repair techniques available, with
variable success rates.13 Below, we present the most
important techniques, followed by a section on mini-
mally invasive approaches. In general, the choice of
repair method depends on several factors, including
the degree of prolapse, the type of lesions present
(such as chordae elongation or rupture), and the sur-
geon’s level of expertise. In some cases,multiple repair
methods may be necessary to achieve optimal valve
function. Also, repair of myxomatous degeneration is
more complicated than fibroelastic deficiency and
usually requires a combination of techniques.

3.1. TRIANGULAR RESECTION. Similar to the poste-
rior leaflet, triangular resection of the anterior leaflet
refers to excising a triangular-shaped piece of
redundant tissue that has its base at the prolapsing
portion’s free edge and its apex close to the annulus.
Running or interrupted sutures without patch utili-
zation are used to restore leaflet continuity, and an
annuloplasty band or ring may complete the surgery
(Fig. 1). The idea behind triangular excision is to make
the process simpler by doing away with annular
plication and to avoid leaving a segment of patho-
logical tissue that might cause excessive scarring and
subsequent fibrous proliferation or leaflet retraction.
Identifying the normal chordae on either side of the
prolapsing segment can assess how much resection is
necessary.13 It is important to note that while
quadrangular resection is a common strategy in
treating posterior leaflet prolapse, it is not used for
anterior leaflet prolapse repair as triangular resection
has been associated with fewer complications.13

3.2. PATCH REPAIR OF THE ANTERIOR LEAFLET. An
autologous pericardial patch can be used to repair the
anterior mitral valve leaflet. Although this is not a
preferred technique for MVP, it can be used in cases
of endocarditis (Fig. 2).14 Frequently, the repair can be
done through the aortotomy during aortic
valve intervention.6



FIGURE 1 Triangular resection of anterior MVP

FIGURE 2 Anterior mitral valve leaflet patch augmentation with annuloplasty
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FIGURE 3 Chordae shortening
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3.3. CHORDAL SHORTENING. To shorten elongated
chordae, surgeons often use a technique that involves
plicating the distal end of the chordae under the free
edge or burying the extra length into the papillary
muscle next to the chordae’s origin (Fig. 3).15

3.4. CHORDAL TRANSFER. Patients with anterior
leaflet prolapse secondary to chordal rupture (flail) or
chordae elongation can be treated with chordal
transfer.16 It is feasible to transpose normal chordae
from the posterior leaflet to the anterior leaflet or
secondary chordae from the anterior leaflet to the free
prolapsing edge. Transferred chordae in both sce-
narios will be fitted in length (Fig. 4).17

3.5. NEO-CHORDAE IMPLANTATION. In 1984, Her-
bert Vetter showed that expanded polytetrafluoro-
ethylene (ePTFE) sutures developed neo-fibrosa and
neo-intima, and Tirone David started using this ma-
terial for replacing chordae tendinea. Soon after, a
new era in mitral valve repair started.18 Neo-chordae
can either be free-hand chordae or pre-measured
chordal loops and are used to treat prolapse by sup-
porting the leaflet’s free border and creating the best
possible surface for coaptation.13 To use this tech-
nique effectively, it is important to identify the
appropriate length of the artificial chordae. Different
modalities have been proposed to establish the
proper length of the new chordae, which can be
categorized as functional and anatomic.19 For anterior
leaflet prolapse, the flail part is not usually elongated
(unlike the posterior prolapse); thus, the longitude of
anterior neo-chordae loops is equivalent to the length
from corresponding papillary head to the coaptation
area. Following the neo-chordae implantation, a ring
annuloplasty can be performed. This technique can
be placed in a variety of access settings, including
open surgery, minimally invasive, and robotic-
assisted repair (Fig. 5).20, 21

3.6. PAPILLARY MUSCLE REPOSITIONING. Dreyfus
et al. first outlined papillary muscle repositioning
technique as a rapid surgical method in 2001.22 The
concept behind the method involves connecting one
head of the papillary muscle that supports elongated
chordae to a neighboring head at a lower position
(Fig. 6).17 The anterior papillary muscle generally has
2 heads (anterior and posterior), whereas the poste-
rior papillary muscle has 3 (anterior, intermediate,
and posterior).

3.7. EDGE-TO-EDGE REPAIR. Alfieri et al. proposed
the edge-to-edge technique in 1991. The prolapsing
leaflet’s free edge is anchored to the matching free
edge of the leaflet on the other side, thus creating a
double orifice valve with a reduction of the



FIGURE 4 Repair of anterior mitral leaflet prolapse by secondary chordal transferring from the posterior leaflet to the free edge of the anterior leaflet
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regurgitant orifice.13 Severe MR caused by segmental
prolapse of the anterior leaflet affecting only one
scallop is an excellent indication for this technique.23

3.8. MINIMALLY INVASIVE APPROACHES FOR

ANTERIOR LEAFLET REPAIR. The main advantages
of minimally invasive cardiothoracic surgery (MICS)
approaches are avoidance of sternotomy and shorter
length of stay in the intensive unit and hospital
despite longer cardiopulmonary bypass time. On the
other hand, MICS requires additional expertise in
order to achieve similar outcomes to conventional
MV surgery.24-27 Almost all repair techniques
described can be performed via MICS, so much so
that choosing between MICS or conventional sur-
gery depends more on the surgeon’s preference and
expertise rather than on leaflet pathology. Partial
sternotomy, mini-thoracotomy, and robotic surgery
fall under this category.

3 .8 .1 . Thoracoscopic and port access . The port
access system enables a minimally invasive approach
to repairing themitral valve through a small incision in
the side of the chest, with assistance of video
technology,28 and can be utilized for both posterior
and anterior leaflet repair. This method is safe and has
good early results when carried out by skilled
surgeons.29

3.8 .2 . Robot i c -ass i s ted mit ra l va lve repa i r . The
robotic method offers better visualization compared
to other minimally invasive techniques and the abil-
ity to make precise movements through the robotic
console.30 PTFE (Gore-Tex) with neo-chord resus-
pension is one of the most common techniques that
can be performed robotically to treat anterior leaflet
prolapse.6

4. OUTCOMES OF ANTERIOR REPAIR

Table 1 summarizes the studies and outcomes of pa-
tients with degenerative MR who underwent surgical
repair of the anterior leaflet, either isolated or in
conjunction with posterior leaflet repair (bileaflet
repair). Studies including rheumatic heart disease
patients were excluded.

11 retrospective studies were identified with a total
of 1664 patients included. Mean age ranged from
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32.4 � 7.68 to 63.2 � 9.6 years. Mean follow-up time
ranged from 24 to 138 months. All studies included
patients with isolated anterior leaflet repair. Patients
with bileaflet repair were present only in 2/11 studies.
In-hospital mortality and long-term survival in the
studies with bileaflet repair were 0 and 88%, respec-
tively.24, 31 Multiple surgical techniques for anterior
leaflet repair were used in the majority of studies
(45.4%).

For isolated anterior leaflet repair, in-hospital
mortality ranged from 0 to 4.8%. However, in-
hospital mortality was less than 2% for 9 out of 11
studies. In the study with the largest cohort including
309 patients with isolated anterior MR, a variety of
techniques were used, and in-hospital mortality was
only 1%.27 The highest in-hospital mortality was
noted when multiple techniques (chordae transfer:
45.5% and neo-chordae replacement: 43.5%) were
used in a study with less than 50 patients with iso-
lated anterior MR.31 5-year survival ranged from
FIGURE 5 Artificial chordae for mitral valve repair
86.7% to 96.6% and was highest when extensive sub-
valvular debridement, over-commissurotomy, and
papillary muscle splitting were used.32

In terms of efficacy, the rate of moderate to severe
MR ranged from 0% to 12.5% at long-term follow-up.
Most durable results (i.e., lowest rate of moderate or
more MR at follow up) were seen with utilization of
multiple techniques.27, 33 The highest rate of reoper-
ations for recurrent or persistent MR was 10.4% and
was seen when the edge-to-edge technique was per-
formed.34 Nisivaco et al. showed that repairing com-
plex anterior leaflet prolapse can be accomplished
successfully by using different methods without the
need for neo-chord implantation. Thus, there are
alternative approaches to repairing intricate valves
that do not require the expertise and decision-making
of neo-chord repair.24 Long-term freedom from
moderate to severe MR and freedom from reoperation
after bileaflet repair ranged from 91.8% to 97.7% and
from 94.1% to 97.6%, respectively.



FIGURE 6 Repositioning of papillary muscle A: The anterior and the posterior heads are stitched with a U thread. B: The anterior

prolapse is fixed
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5. COMPARISON OF OUTCOMES WITH

ISOLATED POSTERIOR LEAFLET REPAIR AND

VALVE REPLACEMENT

Table 2 summarizes studies that compared anterior
repair with isolated posterior repair or valve
replacement for degenerative MR. Six studies met
search criteria and were included in the analysis. All
studies were retrospective and were published be-
tween 2005 and 2019.

5.1. COMPARISON OF ANTERIOR VERSUS POSTE-

RIOR REPAIR. Five studies compared anterior with
isolated posterior leaflet repair. A total number of
5594 patients were included; 577 patients underwent
isolated anterior repair, and 588 patients underwent
bileaflet repair. Two studies compared isolated ante-
rior repair with isolated posterior repair. The rest of
the studies compared isolated anterior and bileaflet
repair with isolated posterior repair.
In 3 of the 5 studies, multiple surgical techniques
were used for anterior repair, with neo-chordae im-
plantation being the most common. The most com-
mon surgical technique for posterior repair was leaflet
resection. Inpatient mortality, 5-year survival, 10-
year survival, and freedom from moderate to severe
MR re-occurrence among all studies ranged from 0-
1%, 90-99.1%, 72-91%, and 89-99%, respectively, for
isolated anterior leaflet repair and 0-1%, 88-97.7%,
74-93.5%, and 89-100%, respectively, for isolated
posterior leaflet repair. Results for bileaflet repair
were not separately reported.27, 41, 42

In the study with the largest group of patients
undergoing anterior leaflet repair, in-hospital mor-
tality and 10-year survival were similar between iso-
lated posterior leaflet repair and repair that included
the anterior leaflet, after propensity score matching.
Of note, the majority of anterior leaflet repair (72.4%)
involved the posterior leaflet as well. A slightly higher
rate of reoperation per patient-year in the anterior



TABLE 1 Outcomes of studies on surgical repair of the anterior mitral valve leaflet

First author year
Total

number
Isolated anterior/

Bileaflet Surgical technique
Inpatient/short term

mortality Long-term survival Rate of reoperation
MR recurrence (Grade at last follow-up

examination)

Nisivaco24 2023 343 Isolated anterior: 83/
Bileaflet: 260

Chordal transfer,
commissuroplasty,
and edge-to-edge
repair

30-day mortality:
Isolated anterior: 0
/ Bileaflet: 0

1-year: isolated anterior:
100% / bileaflet:
99.6%,

5-year: isolated anterior:
96.6% / bileaflet:
96.2%,

10-year: isolated anterior:
78% / bileaflet:
88.9%

Freedom from reoperation:
10-year: isolated anterior:

100% / bileaflet: 97.6%

Freedom from moderate or severe
MR:

10-year: isolated anterior:
94.5% / bileaflet: 97.7%

Brescia27 2019 309 Isolated anterior Multiple techniques In-hospital: 1% 5-years: 90% � 4%;
10-years: 72% � 7%;
15-years: 63% � 7%

0.74% per patient-year Post procedure: None: 92%, Mild:
3%, Moderate: 0%, Severe:
0%, Missing: 4%

Kadirogullari35 2018 125 Isolated anterior Multiple techniques Intraoperative: 0
Early: 0.8%

Late: 1.6% 3.2% (4 patients)
At a mean follow-up period of

24.4 � 16.8 months

None: 88.8%, Mild: 3.2%,
Moderate: 3.2%, Severe: 4%

Maeda36 2018 38 Isolated anterior Chordal replacement In-hospital: 3% 5-year: 95% � 4% 5-year freedom from reoperation:
96% � 4%

5-year freedom from recurrent MR:
94% � 4%

Castillo31 2014 188 Isolated anterior: 42/
Bileaflet: 146

Multiple techniques In-hospital: Isolated
anterior: 4.8%

/ Bileaflet: 0

1-year: isolated anterior:
97.5% / bileaflet:
98.6%,

4-year: isolated anterior:
86.2% / bileaflet:
96.3%,

7-year: isolated anterior:
86.2% / bileaflet:
88.6%

7-year freedom from reoperation
for all patients: 94.1% � 0.5%

Freedom from $moderate MR:
1-year: isolated anterior:

96.9% / bileaflet: 100%,
4-year: isolated anterior:

90.4% / bileaflet: 98.8%,
7-year: isolated anterior:

80.4% / bileaflet: 91.8%

Bonis34 2014 139 Isolated anterior Edge-to-edge repair In-hospital: 0 17-year: 72.4% � 7.89% Freedom from reoperation:
89.6% � 2.74%

Recurrence of MR grade >3þ:
12.5%

Freedom from MR grade >3þ at
17 years: 80.2% � 5.86%

Pfannmuller37 2012 180 Isolated anterior Multiple techniques 30-day: 1.8% 5-year: 86.7% � 3.2% 5-year freedom from reoperation:
95.7% � 1.6%

N/A

Zhang38 2010 21 Isolated anterior Edge-to-edge repair Early: 0% Late mortality rate: 0% 4.7% N/A

Morimoto33 2008 49 Isolated anterior Multiple techniques In-hospital: 0 10-year: 95.2%
15-year: 88.9%

freedom from reoperation:
10-year: 95.8%
15-year: 89.0%

trivial: 17 (34.7%), Mild: 7 (14.3%),
Moderate: 0, Severe: 0

Fucci39 2007 68 Isolated anterior Edge-to-edge repair Intraoperative: 0
in-hospital: 1.4%

13-year:
90% � 1.4%

early: 0
late: 5.8%
13-year freedom from reoperation:

92.3% � 3.2%

Of the remaining 60 patients:
Non: 66.66%
Trivial: 30%
Mild: 3.33%

Kasegawa40 2006 204 Isolated anterior chordal replacement with
ePTFE sutures

30-day mortality:
1.9%

12-year: 84.6% � 4.0% 2.2%/patient-years freedom
from reoperation:

12-year: 89.9% � 2.9%

mild or less: 87.1%
12-year freedom from severe MR:

88.1% � 3.1%

Abbreviations: MR: mitral regurgitation, PTFE: Polytetrafluoroethylene, N/A: not available.
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TABLE 2 Anterior repair vs. posterior repair or replacement

First author year
AL group

size
Anterior repair

technique

PL or
replace

group size

Posterior repair
technique or type
of prostheses

Mortality Efficacy: MR recurrence

Anterior repair PL repair or replacement Anterior repair PL repair or replacement

Alexander A.
Brescia27

2019 309
AL: 85
BL: 224

Multiple
techniques

PL: 309 - In-hospital mortality: (1%)
3/309

5-year survival: 90% � 4%
10-year survival: 72% � 7%
15-year survival: 63% � 7%

In-hospital mortality: 3/
309(1%)

5-year survival: 88% � 5%
10-year survival: 74% � 7%
15-year survival: 60% � 8%

None: 280 (92%)
Mild: 10 (3%)
Mod: 1 (0%)
Severe: 0
Missing: 13 (4%)

None: 289 (94%)
Mild: 8 (3%)
Mod: 1 (0%)
Severe: 0
Missing: 9 (3%)

Eilon Ram42 2019 285
AL: 52
BL: 233

Artificial chordae
implantation

PL: 485 Posterior leaflet
resection

No operative mortalities,
1-year survival: BL: 100%, AL:

98.1%,
5-year survival: BL: 98.2%,

AL: 98.1%

No operative mortalities,
1-year survival: 99.6%,
5-year survival: 97.7%

Freedom from mod-severe
MR:

BL: 97%
AL: 96%

Freedom from mod-severe
MR: 94%

Spiegelstein41 2013 131 AL
and BL

Multiple
techniques

PL: 276 Multiple
techniques

Hospital mortality: AL/BL:
0 (0%)

Late mortality: AL/BL: 3 (2%)
5-year survival: AL/BL:

99% � 1%

Hospital mortality: 1 (0.4%)
Late mortality: 3 (1%)
5-year survival: 97% � 2%

Freedom from mod-severe
MR: AL/BL: 123 (94%),
None/trivial: AL/BL: 60
(46%), Mild: AL/BL: 63
(48%), Mod: AL/BL: 5
(4%), Severe: AL/BL: 3
(2%)

Freedom from mod-severe
MR: 245 (89%), None/
trivial: 105 (38%), Mild:
140 (51%), Mod: 27
(10%), Severe: 3 (1%)

A. Marc
Gillinov7

2008 AL: 307 Multiple
techniques

PL: 2754 - Unadjusted 10-year survival:
83%

Unadjusted 10-year survival:
88%

Mod-severe MR: 11% Mod-severe MR: 4%

Michele De
Bonis43

2005 AL: 133 Edge-to-edge
repair

PL: 605 Quadrangular
resection

In-hospital mortality: 0%
10-year survival:

91% � 4.06%

In-hospital mortality: 2
(0.3%)

10-year survival:
93.5% � 1.81%

Severity of MR
None: 52 (39%), trivial: 68

(51.1%), Mild: 10 (7.5%),
Mod: 0, Severe: 3 (2.2%)

Severity of MR
None: 65 (37.7%), trivial:

92 (53.4%), Mild 15
(8.7%), Mod: 0,
Severe: 0

Gonçalo F.
Coutinho25

2016 475 AL
and BL

Multiple
techniques

Replace: 26 N/A 30-day mortality: 1.2%
1-year survival: 96.2% � 1.3%
5-year survival:

86.5% � 2.4%
10-year survival:

66.3% � 4.1%
20-year survival:

43.4% � 5.5%

30-day mortality: 1.8%
1-year survival: 80% � 8.9%
5-year survival:

55.5% � 12.1%
10-year survival:

17.3% � 14.1%
20-year survival:

13.6% � 11.3%

freedom from reoperation
at 20 years:

AL: 83.0%
BL: 96.2%
MR recurrence: N/A

Reoperation or freedom
from reoperation: N/A

MR recurrence: N/A

Abbreviations: MR: mitral regurgitation, PL: posterior leaflet, AL: anterior leaflet, BL: bileaflet.

B
ahiraie

et
al

H
E
L
L
E
N
IC

J
O
U
R
N
A
L

O
F

C
A
R
D
IO

L
O
G
Y

V
O
L
.
7
8
,
2
0
2
4
:
7
2
–
8
3

8
0



H E L L E N I C J O U R N A L O F C A R D I O L O G Y V O L . 7 8 , 2 0 2 4 : 7 2 – 8 3 Bahiraie et al 81
repair group was noted (0.74% vs. 0.48%). A variety
of techniques were used for anterior leaflet repair in
this study.27 Similarly, in the study by Gillinov et al.,
early and late survival was similar in both groups af-
ter propensity score matching. Compared with pa-
tients with posterior repair, those with anterior repair
had similar unadjusted and propensity-adjusted early
risk of reoperation. Late risk of reoperation was
higher; however, the anterior repair group had older
patients with more comorbidities.7 In a study that
reviewed the outcomes of anterior, posterior, and
bileaflet mitral valve repair in 760 consecutive pa-
tients, Eilon Ram et al. found no difference in in-
hospital or 30-day mortality and similar rates of
reoperation and late deaths. The strongest predictor
for recurrent MR was post-operative residual mild MR.
Also, the use of larger annuloplasty ringwas associated
with recurrent MR in patients with fibroelastic defi-
ciency or significant leaflet resection.42 Similarly, in
the study by Spiegelstein et al., the rates of early and
late mortality, complications, and freedom from
reoperation were essentially the same for anterior and
posterior repair. Anterior repair showed a higher rate
of freedom from moderate or severe MR recurrence.41

Finally, the study by Michele De Bonis et al. about
edge-to-edge repair of anterior leaflet and quadran-
gular resection of the posterior leaflet, with or without
sliding-plasty showed better 10-year survival, freedom
from cardiac death, and freedom from reoperation,
although there was a higher rate of in-hospital mor-
tality in the posterior repair group.43

5.2. COMPARISON OF ANTERIOR REPAIR VERSUS

VALVE REPLACEMENT. Only 1 retrospective study
compared anterior mitral leaflet repair with valve
replacement. A total number of 501 patients were
included, 475 of which underwent anterior or bileaflet
repair. Unadjusted 30-day mortality was higher in the
replacement vs. repair group (1.8% vs. 1.2%). 1-year,
5-year, 10-year, and 20-year survival was
96.2% � 1.3%, 86.5% � 2.4%, 66.3% � 4.1%, and
43.4% � 5.5% for repair and 80% � 8.9%,
55.5% � 12.1%, 17.3% � 14.1%, and 13.6% � 11.3% for
replacement, respectively. After multivariable anal-
ysis, replacement was a separate predictor of late
mortality, along with left ventricular dysfunction,
NYHA III-IV heart failure symptoms, and higher levels
of pulmonary artery pressure.25

6. DISCUSSION

The salient findings of the current review are the
following: i) a variety of surgical techniques and ap-
proaches are available for anterior mitral leaflet
repair, and ii) there are no randomized-controlled
trials comparing outcomes of anterior repair with
isolated posterior repair or replacement. Based on
available retrospective cohorts: iii) anterior leaflet
repair is associated with similar outcomes compared
to isolated posterior leaflet repair, even when the
anterior leaflet is repaired as part of bileaflet repair,
and iv) anterior leaflet repair is associated with
improved outcomes when compared to valve
replacement.

Posterior mitral leaflet repair is an established
surgery for degenerative MR that is superior to valve
replacement. Among 87,214 patients who underwent
mitral valve surgery between 2011 and 2016, unad-
justed operative mortality was 3.7% for replacement
and 1.1% for repair. The most common underlying
pathology was leaflet prolapse (60.7%), and the
overall mitral valve repair rate was 65.6%. Surgical
repair techniques included prosthetic annuloplasty
(94.3%), leaflet resection (46.5%), and artificial cord
implantation (22.7%).44

Therefore, surgical repair is the recommended
surgery for degenerative MR of the posterior leaflet,
when feasible,3 as stated in the 2021 ESC/EACTS and
2020 ACC/AHA Guidelines for the management of
valvular heart disease.3, 45

The anterior leaflet is involved in almost half of the
patients with degenerative MR. Due to the technical
complexity of anterior repair, replacement has been
traditionally preferred over repair in these cases46

and, isolated anterior repair is performed less
frequently than posterior repair.38 However, there
has been substantial improvement in anterior leaflet
repair techniques over the recent years. Older tech-
niques such as resection, chordal shortening, and
transfer carry a higher risk of early failure due to
remaining pathologic chordae compared to more
novel techniques such as artificial chordae replace-
ment.13 It has been recently suggested that the ma-
jority of patients with degenerative MR from anterior
leaflet pathology can now be repaired with contem-
porary surgical methods.7

As in the case of isolated posterior leaflet repair,
preservation of the native valve reduces many of the
risks typically related to prosthetic valve replace-
ment, such as thromboembolism, endocarditis,
anticoagulant-related hemorrhage, and need for
reoperation.32, 47 In addition, repair preserves the
sub-valvular apparatus and thus left ventricular ge-
ometry, which is very important for the left ventric-
ular function. From that point of view, mitral valve
repair should be preferred, even when anti-
coagulation is indicated.48

An important point to be mentioned is that out-
comes of anterior repair depend heavily on surgical
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skills, experience, and expertise.25 Patients who un-
dergo anterior leaflet repair in high-volume, experi-
enced centers have similarly favorable outcomes to
isolated posterior repair.25, 41

Lastly, transcatheter interventions such as edge-to-
edge repair and transcatheter valve implantation can
nowadays offer solutions to patients’ anterior leaflet
pathology andhigh or prohibitive surgical risk.49 Given
the complex decisions that are required for the treat-
ment of degenerative MR and the number of available
choices (anterior leaflet repair, replacement, and
transcatheter repair), multidisciplinary teams are
crucial for the best approach to its individual patient.

LIMITATIONS. The existing evidence on the out-
comes of anterior mitral leaflet repair for degener-
ative MR and the comparison to posterior leaflet
repair and valve replacement currently derives from
retrospective studies with significant heterogeneity
and relatively limited number of patients,
increasing the risk for selection bias and other
confounding factors. Despite the potential benefits
of anterior repair with the utilization of contempo-
rary surgical techniques, its widespread application
is currently limited by operator experience and
expertise. Randomized-controlled trials comparing
directly anterior mitral leaflet repair techniques to
posterior or bileaflet repair techniques and valve
replacement are required to further define the
optimal surgical strategy for patients with degen-
erative MR.

CONCLUSION. Surgical repair of the anterior mitral
leaflet with the utilization of contemporary tech-
niques is nowadays feasible in experienced tertiary
centers, with outcomes that are comparable to
posterior leaflet repair and possibly better than
valve replacement. Randomized-controlled trials
comparing modern repair techniques to replacement
are required to validate these findings.
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