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In cases of old myocardial infarction, the presence of mitral valve regurgitation is one of the
predicting factors of long-term prognosis. The mechanism of ischemic mitral regurgitation
consists of mitral annular dilatation, left ventricular (LV) dilatation followed by tethering of
the mitral valve, etc. Since long-term prognosis of the patients in whom the degree of mitral
valve regurgitation is 2+ or more is typically poor, the mitral valve procedure should be
considered at the time of coronary artery bypass grafting (CABG) or more. In this type of
surgery, the treatment essentially involves the use of an artificial ring implantation as the
basic technique. In the chronic stage, a significant degree of mitral regurgitation persists in
approximately 20% of the cases if they have been treated by ring annuloplasty alone. Addi-
tional surgical procedures that reduce or eradicate the tethering are essential for the control
of the regurgitation completely in cases with strong tethering. We recently employed two
new surgical techniques, namely, cutting the secondary chordae to the anterior mitral valve
leaflet and the anterior and posterior papillary muscle reapproximation. The surgical re-
sults of the acute phase appear to be promising; however, the long-term results of such new
methods are yet to be determined. If the mitral valve regurgitation cannot be controlled even
by various operative techniques of mitral valve repair, mitral valve replacement should be
considered. This is because the long-term survival rate of the suboptimal repair surgical
patients is lower when compared with that of mitral valve replacement patients. (Ann Thorac
Cardiovasc Surg 2005; 11: 228–31)
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Introduction

Although the advancement in catheter intervention for
ischemic heart disease has improved the survival rate, the
increase in the number of ischemic cardiomyopathy pa-
tients has resulted in an increase in the cases of ischemic
mitral regurgitation. It has been clearly shown that pa-
tients with mitral regurgitation have poor long-term prog-
nosis;1) therefore, ischemic mitral regurgitation is one of

the main problems that should be considered while treat-
ing ischemic heart disease patients.

Mitral Valve Replacement, as Lifesaving Surgery,
Should Be Considered When Papillary Muscle
Disruption Occurs

Papillary muscle disruption, which occurs in the acute
stage, causes severe mitral valve regurgitation, and the
patient faces rapid circulatory deterioration. The patient
begins to develop acute pulmonary edema, which is ex-
tremely hazardous; hence, emergency surgery needs to
be performed to prevent fatality. In almost all cases, mi-
tral valve replacement surgery is performed, although
there are some reports of successful mitral valve repair
surgery for the treatment of papillary muscle disruption.
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However, despite these surgeries, the mortality rate is very
high, and the prognosis is considerably bad in the acute
period.2)

Chronic Mitral Regurgitation Is More Frequent
with Inferior Wall and Lateral Wall Infarcts

In such cases, the mitral valve itself is not diseased, and
mitral valve regurgitation occurs due to left ventricular
(LV) remodeling following myocardial infarction. While
treating ischemic mitral regurgitation, it is important to
have a deep understanding of the changes in the intraven-
tricular apparatus that can improve ischemic mitral valve
regurgitation. Previously, it was believed that ischemic
mitral regurgitation occurred due to papillary muscle dys-
function.3) However, a recent study revealed that the is-
chemic mitral regurgitation may be attributed to several
factors such as the mitral valve annulus, LV shape, papil-
lary muscles, and chordae tendineae. Moreover, it was
shown that ischemic mitral regurgitation develops more
frequently in patients with lateral and inferior wall
infarctions, rather than anterior wall infarction, and the
severity of mitral valve regurgitation does not depend only
on the degree of LV dilation.

At the Time of Coronary Artery Bypass Grafting
(CABG), the Treatment of the Mitral Valve Should
Be Considered If the Degree of Mitral Regurgita-
tion Is 2+ or More

In some cases, mitral valve regurgitation disappears after
the improvement of LV movement by coronary artery by-
pass grafting (CABG).4) However, it is extremely diffi-
cult to predict the cases in which the regurgitation disap-
pears after CABG alone. Moreover, it was shown that the
long-term prognosis was poor in the cases in which the
degrees of mitral valve regurgitation remained 2+ or more
after the operation. Hence, cases in which the degree of
mitral regurgitation is 2+ or more before surgery are rec-
ommended to undergo mitral valve surgery.5) Mitral valve
treatment is particularly recommended for patients in
whom exercise increases mitral regurgitation before sur-
gery. Moreover, in certain cases, the degree of regurgita-
tion evaluated by transesophageal echocardiography be-
fore the surgery differs greatly from that evaluated in the
operating room. This is because the after-load is reduced
by anesthesia, and it is necessary to decide the type of
surgery based on the evaluation by UCG, which is con-
ducted prior to surgery.

Anchoring the Artificial Ring Is the Principle
of the Surgery for Mitral Valve Regurgitation

Mitral valve repair surgery results in an excellent prog-
nosis in patients with ischemic mitral valve regurgitation.
This surgery is basically mitral valve annuloplasty that
involves the insertion of an artificial ring. The distance
between both the fibrous trigones expands in ischemic
mitral valve regurgitation, and results in an increase in
the distance between the anterior annulus and the poste-
rior annulus. Therefore, the selection of a ring that re-
duces the septolateral diameter and restores the inter-trigo-
nal distance of the mitral valve is frequently employed
for this type of mitral valve surgery. It has been suggested
that a rigid ring or a semi-rigid ring (PhysioTM ring) is
suitable for the above-mentioned purposes. Since it is not
necessary to consider the development of SAM postop-
eratively due to the use of a small ring, it is recommended
that while selecting the size, a ring that is one or two
sizes smaller than the mitral valve ring be chosen in or-
der to reduce the septolateral diameter of the mitral valve
to a considerable extent.6, 7) With regard to the implanta-
tion technique, interrupted mattress suture has been em-
ployed as a standard technique. We practiced an improved
technique of anchoring the artificial ring with continuous
sutures. This technique requires less time to anchor the
ring than the original method with interrupted mattress
sutures, and it can prevent narrowing the mitral valve
annulus when a type of flexible ring is used.8)

New Surgical Approach to the Phenomenon of
“Tethering”

It is considered that the papillary muscles are displaced to
the lateral side due to LV dilatation. The phenomenon of
“tethering,” in which the mitral valve leaflet is pulled to-
ward the LV apex, is an important cause of ischemic mitral
regurgitation.9) In patients with strong tethering, regurgita-
tion cannot be treated by mitral valve ring annuloplasty
alone. A significant degree of mitral regurgitation persists
in approximately 20% of the cases that were treated by ring
annuloplasty alone during the chronic stage. Additional sur-
gical procedures that reduce or eradicate the tethering are
necessary for complete control of the regurgitation in cases
with strong tethering.

Cutting the secondary chordae to the anterior mitral
valve leaflet10)

Cutting the secondary chordae of the anterior leaflet of
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the mitral valve improves the coaptation of the mitral valve
and diminishes anterior leaflet bending. The secondary
chordae can be cut in three ways: through the aortic valve,
from the LV, and from the left atrium. We generally em-
ploy the left atrial approach and cut the secondary chordae
originating from the posterior papillary muscle and ex-
tending to the anterior leaflet of the mitral valve (Fig.
1A, B). In combination with this technique, mitral valve
annuloplasty should be carried out using a small size
annuloplasty ring (PhysioTM ring). With regard to this type
of surgery, a number of problems concerning the long-
term complications have not yet been understood. There-
fore, this discussion will be continued in the future, in-
cluding the justification of cutting the chordae tendineae
that originally have a physiological function.

The anterior and posterior papillary muscle
reapproximation11)

Another procedure is reapproximating both the papillary
muscles side by side and reducing the tethering (Fig. 2).
Tethering was lost immediately after surgery, and mitral
regurgitation was not observed on the echocardiogram of
the patient who underwent this procedure. It is believed
that a large number of case studies are required for eluci-
dating the long-term complications that may arise when
the papillary muscle itself is sutured.

Other Types of Surgeries

Pulling up the papillary muscle toward the mitral annu-
lus by placing a suture from the papillary muscle base to

Fig. 1.  Cutting the secondary chordae of the anterior mitral valve leaflet.

A B

Fig. 2. The anterior and posterior papillary muscle reapproximation.
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the mitral annulus has been reported as an alternative to
ischemic mitral valve regurgitation surgery. Another sur-
gical procedure that has been reported is the plication of
the posterior wall of the LV in order to reduce the tether-
ing force. Moreover, patch enlargement of the posterior
mitral leaflet is performed to increase its height. How-
ever, none of these surgeries has yielded promising re-
sults; hence, reports on the long-term results are required
before widespread acceptance of this new type of surgery.

The Long-Term Prognosis of Suboptimal Mitral
Valve Repair Surgery Is Worse than That of Valve
Replacement

With regard to the operative mortality, there should not
be a significant difference between mitral valve repair
surgery and valve replacement. However, the mitral valve
repair surgery has a clear benefit with regard to long-term
mortality and valve-related morbidity.12) On the other
hand, the long-term survival rate of cases in which sig-
nificant mitral regurgitation of 2+ or more degrees per-
sisted after a suboptimal repair surgery was performed
was found to be lower when compared with cases that
underwent the mitral valve replacement.13) In cases in
which mitral valve regurgitation cannot be controlled even
by various operative techniques of mitral valve repair,
mitral valve replacement should be considered for the
improvement of long-term prognosis.
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