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Abstract 
A case of abnormal chordae of the mitral valve (MV) associated with systolic 
anterior motion (SAM) is not commonly encountered in clinical practice. 
Here we report MV repair via the edge-to-edge technique in a 56-year-old 
male with MV regurgitation associated with papillary muscle displacement 
and posterior leaflet prolapse. Echocardiography revealed obstruction of the 
left ventricular outflow tract caused by SAM because of papillary muscle dis-
placement and mitral regurgitation associated with posterior leaflet prolapse 
due to chordae rupture. MV repair was successfully performed by reconstruc-
tion with an Alfieri stitch. The outcome of this case demonstrated that this 
surgical technique is preferable for MV abnormalities with no complex mal-
formations. 
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1. Introduction 

Mitral regurgitation (MR) associated with the abnormal subvalvular apparatus 
could cause from prolapse or tethering and inflexibility of leaflet. Although the 
standard mitral valve (MV) techniques, including leaflet resection, chordal re-
placement, sliding plasty and ring annuloplasty, are widely used, systolic ante-
rior motion (SAM) can still occur after repair. Left ventricular outflow tract ob-
struction (LVOTO) caused by SAM can occur with hypertrophic obstructive 
cardiomyopathy (HOCM), complicated by an abnormal mitral valve (MV) and 
subvalvular apparatus or newly caused with a particular pathophysiology after 
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MV repair. The edge to edge technique has been proposed to prevent SAM [1]. 
Here we report a surgical case of MV prolapse and SAM with papillary muscle 
displacement. 

2. Case 

A 56-year old male with a history of hypertension developed chest discomfort 
during exercise. The blood biochemical findings showed a little elevated value 
for AST, ALT, and BNP (Table 1). The electrocardiogram showed left ventricu-
lar hypertrophy with normal sinus rhythm (Figure 1). Echocardiography re-
vealed LVOTO due to papillary muscle displacement, mild septal hypertrophy, 
and mild MR associated with posterior leaflet prolapse due to chordae rupture 
(Figure 2). The ejection fraction was 59% and the septal diameter was 14 mm, 
indicating mild hypertrophy of LV. The results of the dobutamine stress test es-
timated that the pressure gradient of LVOT was greater than 150 mmHg. At 
first, cibenzoline was administered for improvement of LVOTO. One month 
later, a repeated echocardiography showed improved LVOTO, but MR pro-
gressed because of posterior leaflet prolapse with no improvement in symptoms. 
 
Table 1. The blood biochemical findings showed a little elevated value for AST, ALT, and 
BNP. 

Blood biochemical findings 

RBC 5.17 ×106/µL 

Haemoglobin 15.9 g/dL 

Haematocrit 48.0 % 

White blood cells 7.3 ×103/µL 

Platelet 221 ×103/µL 

Total protein 6.9 g/dL 

Albumin 4.1 g/dL 

Bilirubin 1.1 mg/dL 

AST 62 U/L 

ALT 85 U/L 

LDH 124 mg/dL 

Creatine kinase 98 U/L 

Potassium 142 mmol/L 

Sodium 4.1 mmol/L 

Chloride 108 mmol/L 

Blood urea nitrogen 13.6 mg/dL 

Creatinine 0.88 mg/dL 

BNP 52.8 pg/dL 

Glucose 65 mg/dL 

Creative protein 0.16 mg/dL 
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Figure 1. Preoperative electrocardiogram showed left ventricular hypertrophy with nor-
mal sinus rhythm. 
 

 
Figure 2. An echocardiography demonstrated restricted chordae of the anomalous papil-
lary muscle (arrow), which resulted in LVOTO. 

3. Surgery and Postoperative Course 

MV was observed through a right-sided atriotomy. The posterior leaflet was 
prolapsed at P2 because of chordal rupture, and the anterior leaflet was re-
stricted to LV by three bold marginal chordae, which were assumed to be the 
anomalous papillary muscle (Figure 3). These chordae were cut at the tip of the 
valve, which increased mobility of the anterior leaflet. An Alfieri stitch was 
placed between A2 and P2 using 5 - 0 prolene, and an artificial chorda was re-
constructed at A3 (Figure 4). Mitral annuloplasty was then performed using  
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Figure 3. Intra-operative findings of anomalies of mitral subvalvular apparatus. The an-
terior leaflet was restricted to LV by bold marginal chordae (indicated by allow). 
 

 
Figure 4. Shematic view of this surgery. The posterior leaflet was prolapsed at P2 because 
of chordal rupture, and the anterior leaflet was restricted to LV by bold marginal chordae. 
An Alfieri stitch was placed and an artificial chordae was reconstructed. Mitral annulop-
lasty was then performed using a 32-mm Carpentier-Edwards Physio II ring. 
 
a 32-mm Carpentier-Edwards Physio II ring (Edwards Lifesciences, Irvine, CA, 
USA). The diameters of the anterolateral and posteromedial orifices were meas-
ured using 22-mm and 18-mm Hegar dilators, respectively. The water test re-
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vealed the disappearance of MR. Postoperative echocardiography showed trivial 
MR without SAM and the effective MV area was 2.2 cm2 (Figure 5). The patient 
was discharged on postoperative day 16. 

4. Discussion 

Cibenzoline, a class IA antiarrhythmic agent, has been reported to have benefi-
cial effects on the left ventricular pressure gradient (LVPG) and diastolic func-
tion [2]. Chronic use of cibenzoline is reported to attenuate LVPG, improve LV 
diastolic dysfunction, and induce regression of LV hypertrophy in patients with 
HOCM [3]. In this case, cibenzoline was an effective treatment for LVOTO. 

The phenotypic manifestations of hypertrophic cardiomyopathy (HCM) in-
clude abnormalities of the MV and subvalvular apparatus that may be responsi-
ble for outflow obstruction [4]. Insertion of the anomalous papillary muscle into 
the anterior mitral leaflet represents a mechanism of obstruction to the left ven-
tricular outflow in patients with HCM [5]. Matsumaru et al. reported MV repair 
for undifferentiated papillary muscle caused by prolapse or tethering and im-
paired flexibility of the leaflets [6]. The central double orifice technique is re-
portedly both effective and durable [1]. The most common indications for the 
edge-to-edge technique are bileaflet prolapse, segmental anterior leaflet prolapse, 
commissural prolapse, and functional MR. The findings of a previous study 
demonstrated that a combination of myectomy and Alfieri modification pre-
vented the need for mitral valve replacement and relieved both LVOTO and the 
patient’s symptoms [7]. This technique is used to unite the two leaflets over a 
short length to prevent their displacement into the outflow tract, thereby  
 

 
Figure 5. A postoperative echocardiography showed double orifice flow to the LV with-
out significant mitral stenosis. 
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blocking the cascade of events leading to SAM after LVOTO [8]. The edge-to- 
edge technique assists rapid and effective treatment of SAM and can be benefi-
cial in such challenging clinical situations [9]. 

There were some other options for MV repair in this case. Although choral 
replacement in the posterior leaflet in combination with annuloplasty is the 
standard option, there remains the risk of SAM without septal myectomy. In this 
case, the myectomy was not performed, because this case did not meet the criti-
cal criterion for HOCM on the basis of the pathophysiology and the septal wall 
thickness was not so severe as to require myectomy, carrying the risk of septal 
perforation. Another option is augmentation of the anterior leaflet for the re-
stricted chordae in combination with reconstruction of the artificial chorda of 
the posterior leaflet with annuloplasty. However, this option is technically com-
plicated. Finally, valve replacement with prosthesis is also a conventional proce-
dure for this pathophysiology. In this case, however, valve replacement was 
avoided because of the patient’s age. 

In the current case, an abnormal chorda was associated with SAM. The ab-
normal chorda was cut and the MV was repaired with an Alfieri stitch. This re-
construction method of the MV leads to prevention of SAM and control of MR. 
The echocardiography including the flexibility of repaired mitral valve and LV 
function should be followed overtime. 
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