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ABSTRACT

Background: Ischemic mitral regurgitation (IMR) is asso-
ciated with diminished survival prospects. Ringless edge-to-
edge mitral valve repair is usually performed in association 
with coronary artery bypass grafting (CABG). In this report, 
we present our early results for ringless edge-to-edge repair 
and concomitant CABG.

Methods: Between January 2011 and June 2012, 17 
patients underwent ringless edge-to-edge mitral valve repair. 
The cause was ischemic in all patients. A double-orifice repair 
was done in all patients. Complete coronary revascularization 
was routinely added in all cases.

Results: There were no hospital and late deaths. Low car-
diac output developed in 5 patients (29.41%) and was treated 
with inotropic agents. Two of these patients required intra-
aortic balloon pump support. Atrial fibrillation and ventricu-
lar arrhythmia developed in 5 (29.41%) of the patients, and 
all of them converted to sinus rhythm with antiarrhythmic 
agents. The mean (SD) stays in the intensive care unit and the 
hospital were 2.83 ± 1.29 days and 7.74 ± 2.14 days, respec-
tively. As of the latest follow-up, all patients were in New 
York Heart Association class I or II. There was no recurrent 
mitral valve regurgitation or valve-related complications.

Conclusions: Alfieri mitral valve repair is associated with 
lower risks of mortality, postoperative stroke, and prolonged 
intensive care unit and hospital stays. Alfieri mitral valve 
repair and concomitant CABG surgery can be performed in 
patients with IMR.

INTRODUCTiON

Ischemic mitral regurgitation (IMR) is common and asso-
ciated with poor outcomes [Chan 2011]. Approximately half 
of patients with IMR and recent acute coronary syndromes 
will develop associated heart failure [Trichon 2003]. Overall, 

patients with IMR have a much worse long-term survival 
prospect and functional status than patients with coronary 
disease without IMR [Lamas 1997; Bursi 2005]. The man-
agement of IMR is complex and depends in part on the sever-
ity of the preoperative mitral regurgitation (MR). Vincent et 
al found that coronary artery bypass grafting (CABG) with 
mitral valve (MV) surgery may reduce postoperative MR and 
cardiac-related mortality, and they agreed that MR that is at 
least moderate to severe (grades 3 or 4) requires MV inter-
vention [Chan 2011]. For most patients with MR, valve repair 
is desirable but may be technically challenging, particularly 
when complex jets accompany IMR [Bhudia 2004]. Alfieri 
and colleagues [Maisano 1998; Alfieri 2001] introduced a 
simple edge-to-edge suture approximation of the anterior 
and posterior mitral leaflets as a reproducible and effective 
technique for restoring valve competence; however, most of 
their patients had degenerative (myxomatous) disease [Alf-
ieri 2001; Maisano 1998, 2000]. The purpose of the present 
investigation was to review our experience with ringless edge-
to-edge MV repair in patients who underwent concomitant 
CABG surgery.

MATERIALS AND METHODS

Preoperative clinical data are summarized in Table 1. 
Between January 2011 and June 2012, 17 patients underwent 
ringless edge-to-edge mitral repair. All patients were in New 
York Heart Association class III or IV. All of the patients were 
in sinus rhythm. All patients had a low left ventricular ejec-
tion fraction (mean ± SD, 33.30% ± 5.97%). Transthoracic 
echocardiography (TEE) was performed the day before the 
operation in all patients. MR was severe in all patients, and 
the cause was ischemic in all patients. The main mechanism 
of regurgitation included Carpentier classification 2, type a 
lesions in 2 patients, type b lesions in 14 patients, and type 
3 lesions in 1 patient. Associated cardiac conditions included 
coronary artery disease (CAD) in all patients. The study pro-
tocol was approved by the institutional review committee of 
the Yasam Hospital. Patients gave informed consent.

Surgical Procedure
The surgical approach to the MV was through a stan-

dard left atrial incision in all patients. A double-orifice 
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repair was performed in all patients. This procedure was 
an isolated, ringless central edge-to-edge suture. A 4-0 
polypropylene continuous suture with pledgets was used 
for leaflet approximation in all cases. Valve competence 
was assessed via forced saline injection into the left ven-
tricle during cardioplegic arrest. Water-testing data were 
therefore available for all patients. After discontinuation 
of cardiopulmonary bypass, valve function and anatomy 
were assessed by means of intraoperative TEE (data avail-
able for 12 patients).

Statistical Analysis
Variables were expressed as the mean ± SD. A compari-

son of the echocardiographic evaluations and a multivariable 
analysis of factors associated with MR were made. A P value 
<.05 was considered statistically significant.

RESULTS

All patients had symptomatic CAD, and 17.64% had 
experienced a myocardial infarction within 30 days of the 
operation. All patients had symptoms of heart failure of 
New York Heart Association class III or IV. The cause of 
MR in the majority of the patients who underwent edge-
to-edge mitral repair was IMR. The postoperative clinical 
data are summarized in Table 2. There were no hospital 
or late deaths. Low cardiac output developed in 5 patients 
(29.41%) and was treated with inotropic agents; 2 of these 
patients required intra-aortic balloon pump support. 
Atrial fibrillation and ventricular arrhythmia developed in 
5 patients (29.41%), and all were successfully converted 
to sinus rhythm with antiarrhythmic agents. The mean 
lengths of stays in the intensive care unit and hospital were 
2.83 ± 1.29 days and 7.74 ± 2.14 days, respectively. The 
functional status and the left ventricular ejection fraction 
were improved in all patients. At the latest follow-up, all 
patients were in New York Heart Association class I or II, 
and the mean left ventricular ejection fraction was 43.31% 
± 4.26%. There were no recurrent MR- or MV-related 
complications.

DISCUSSION

The efficacy of adding MV repair to CABG has been 
well demonstrated by improvements in the New York Heart 
Association functional class and the left ventricular ejection 
fraction, and by decreases in the left ventricular end-diastolic 
diameter, left ventricular end-systolic diameter, pulmonary 
artery pressure, and left atrial size [Qiu 2010]. Their early 
results seem to be satisfactory, even when most of these 
patients were in congestive heart failure preoperatively. MV 
repair is superior to replacement for MR, because repair 
has a lower operative mortality, improved late survival, a 
reduced risk of endocarditis, fewer thromboembolic com-
plications, and better preservation of ventricular function 
[Bhudia 2010]. The edge-to-edge technique was introduced 
into the surgical armamentarium of MV repair in 1991 and 
has been used progressively to restore mitral competence in 
the setting of degenerative, postendocarditis, and functional 
MR [De Bonis 2010]. Appropriate indications and aware-
ness of the important technical aspects of the procedure 
are prerequisites for a good outcome. The free edges of the 
mitral leaflets have to be approximated in correspondence 
with the site of the regurgitant jet so that the MR is cor-
rected without producing stenosis. The Alfieri edge-to-edge 
repair converts the MV orifice from a single inflow channel 
to a 2-orifice channel [De Bonis 2010]; however, similar to 
the congenital anatomic variant of the double-orifice valve, 
the valve leaflets in this kind of repair are adequately sup-
ported by chordae. The attraction of this technique is that 
the native valve is used. Consequently, many of the compli-
cations traditionally associated with replacing the native MV 
with a prosthetic mechanical valve, such as anticoagulant-
related hemorrhage, thromboembolism, and increased risk 
of endocarditis, are minimized by preserving the native valve 
[Maisano 1998; Alfieri 2001; De Bonis 2010; Chan 2011]. Its 
efficacy and low complication rate have prompted the use of 
repair, even in patients with mild or no symptoms [De Bonis 
2010]. Almost 20 years after its introduction, the edge-to-
edge technique remains an effective and versatile method 
for treating MR. Our results show that all patients in the 
valve repair group were asymptomatic. Furthermore, none 
of the patients required reoperation for valve repair failure. 
This result indicates that the repairs were very durable at 
the intermediate-term follow-up. In addition, preservation 
of the native valve reduced infective, bleeding, thromboem-
bolic, and reoperative complications.

Table 1. Preoperative Clinical Data*
Male sex, n (%) 14 (82.35)

Female sex, n (%) 3 (17.64)

Age, y 58.53 ± 10.78

Diabetes, n (%) 4 (23.52)

Hypertension, n (%) 6 (35.29)

Ejection fraction, % 33.39 ± 5.97

NYHA class, n

  I-II 3 (17.64)

  III-IV 14 (82.35)

*Data are presented as the mean ± SD as indicated. NYHA indicates 
New York Heart Association.

Table 2. Postoperative Clinical Data*
Patients, n (%)

CABG 17 (100)

Arrhythmia 5 (29.41)

Inotropic drug use 5 (29.41)

IABP use	 2 (11.76)

Hospital mortality 0 (0)

*CABG indicates coronary artery bypass grafting; IABP, intra-aortic bal-
loon pump.
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In conclusion, this study was limited by the small number 
of patients, which did not permit an adequate statistical analy-
sis. In addition, the follow-up of patients was only to the inter-
mediate term. Nevertheless, we conclude that MV repair with 
the ringless edge-to-edge technique combined with CABG is 
useful in MR cases due to ischemia, with a lower risk of morbid-
ity and with good early and midterm results. The technique was 
simple, safe, and reproducible. MVs that traditionally have been 
considered difficult to repair may be repaired with the edge-to-
edge technique with good results, but long-term follow-up is 
required to evaluate the durability of this repair.
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