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CASE REPORT

MitraClip as a therapeutic strategy 
for post-myocardial infarction mitral 
regurgitation
Anwu Huang, Ying Chen, Yiwei Huang, Xiaojun Ji and Wenbing Jiang* 

Abstract 

Mitral regurgitation is a serious complication of post-myocardial infarction, with increasing mortality. Surgery as the 
primary treatment carries a high risk. MitraClip is a new therapeutic to treat post-myocardial infarction mitral regurgi-
tation. In this case, a 62-year-old male patient suffered from severe heart failure symptoms after emergency coronary 
intervention and extracorporeal membrane oxygenation support. Based on cardiac echocardiography, severe mitral 
regurgitation was monitored in this patient. After MitraClip treatment, the patient’s condition was gradually improved 
and discharged successfully. This case highlights that MitraClip is a safe and effective strategy for post-myocardial 
infarction mitral regurgitation.
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Introduction
Acute mitral regurgitation, a serious mechanical com-
plication, is generally occurred within two to seven days 
after acute myocardial infarction [1]. It results from pap-
illary muscle and chordae tendineae rupture or displace-
ment of the apical and inferior of the papillary muscle 
due to remodeling of the infarcted left ventricle. Gen-
erally, surgical mitral valve repair or replacement is the 
primary treatment for mitral regurgitation [2]. However, 
these patients are often rejected surgery because of some 
possible serious events such as death [3]. Percutaneous 
edge-to-edge repair via MitraClip is recently a new thera-
peutic to treat post-myocardial infarction mitral regurgi-
tation. Applying this technique can effectively ameliorate 
heart failure symptoms and reduce mortality. In this case, 

we report a patient with severe heart failure symptoms 
after emergency coronary intervention and extracorpor-
eal membrane oxygenation (ECMO) support and that 
was managed successfully with edge-to-edge repair with 
the MitraClip system.

Case presentation
A 62-year-old male patient with prior history of hyper-
tension, diabetes, and diabetic nephropathy with symp-
toms of a sudden chest tightness that could not be 
relieved, along with nausea, vomiting and profuse sweat-
ing. He was urgently admitted to a nearby hospital for 
treatment. The blood pressure was 81/53  mmHg, and 
the oxygen saturation was only 67%. During the period, 
the patient suffered a sudden unconsciousness and then 
cardiac arrest. After immediate cardiopulmonary resus-
citation, tracheal intubation and ventilator assisted venti-
lation treatments, the heart rate was recovered to 50–60 
beats/min. Electrocardiogram (ECG) examination indi-
cated the inferior ST-segment elevation and anterior 
ST-segment elevation, and the patient was immediately 
transferred to the emergency department of our hospital 
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because these critical conditions. In our hospital, ECG 
re-examination showed sinus rhythm, ST depression in 
V1–V4 leads, and ST elevation in inferior and V5–V6 
leads (Fig. 1A), which was diagnosed as acute myocardial 
infarction. Emergency coronary angiography (CAG) was 
performed after ventilator assisted ventilation, norepi-
nephrine boosts pressure and sodium bicarbonate acid 
correcting. Baseline CAG showed patients with multives-
sel disease, manifesting as 70% diameter stenosis in the 
left anterior descending artery, totally occluded in the 
proximal left circumflex artery (LCX), and 80% diameter 
stenosis in the right coronary artery (RCA). A stent was 
respectively implanted in LCX and RCA (Fig. 1B). Post-
operative ECG revealed that both inferior and V5–V6 
leads ST segment were decreased (Fig. 1C).

After coronary intervention, we performed an echo-
cardiography examination immediately. The results 
showed a significant decrease in ejection fraction (24%) 
and moderate mitral regurgitation due to mitral chordae 
tendineae rupture. Considering that the blood pressure 
of patient was still difficult to maintain after a large dose 
of norepinephrine treatment and at the same time the 
risk of cardiac arrest remains high, ECMO catheteriza-
tion was carried out with venoarterial ECMO connection 
to maintain oxygenation. Subsequently, the indicators of 
patient were gradually improved. Three days later, the 
ECMO flow rate was reduced to 1.5 L/min and then the 
blood pressure, respiration, and heart rate of patient were 
stable. Meanwhile, the autonomic circulation test was 
acceptable. Therefore, ECMO was then deactivated.

After stopping ECMO intervention, the patient devel-
oped chest tightness accompanied by high NT-proBNP 
and mitral systolic murmur. Compared with chest 
radiography at admission (Fig.  2A), the review chest 
radiography showed that pulmonary edema was signifi-
cantly aggravated (Fig.  2B). The heart failure symptom 
in patient was not significantly improved after three 
months of standard medication (including diuretics, 
vasodilators, cardiotonic drugs and improved progno-
sis agents). Follow-up echocardiography indicated mas-
sive mitral regurgitation (Fig. 2C) and severe pulmonary 
hypertension (70  mmHg). Considering the severity of 
the patient’s condition (STS risk score is 31.3%) and the 
wishes of family members, this patient was thus referred 
for emergency transcatheter mitral valve edge-to-edge 
repair with MitraClip. Esophageal echocardiography 
was used again to assess state of an illness before opera-
tion (Fig. 2D), which indicated a large amount of mitral 
regurgitation. The regurgitation area of mitral valve was 
4.14  cm2, and the mean pressure gradient was 1 mmHg. 
Pulmonary venous flow pattern showed a reverse blood 
flow in pulmonary veins during systolic period. Under 
the guidance of esophageal ultrasound, the appropriate 

site was selected for puncture through atrial septum. The 
mitral valve clip was then delivered to the left atrium via 
the guidance system. As illustrated in Fig. 2E, the mitral 
valve was successfully clamped, but the results shows that 
there was still some reflux on the free edge side. There-
fore, a second clip was placed based on the same proce-
dures. Only a small amount of reflux was monitored via 
esophageal ultrasound (Fig. 2F). Pulmonary venous flow 
pattern showed that there was no reverse blood flow in 
pulmonary veins during systolic period. The symptom of 
chest tightness was significantly improved after operation 
and at the same time, mitral murmur was disappeared. 
Additionally, cardiac ultrasound re-examination indi-
cated that mitral regurgitation was remarkably reduced 
(Fig.  2G), with the mitral valve regurgitation area of 
1.96   cm2 and the mean pressure gradient of 2  mmHg. 
Moreover, the heart ejection fraction was back up to 50%, 
pulmonary artery pressure was normal, and NT-proBNP 
was also gradually decreased after operation (Fig. 2H).

Discussion
As a leading cause of disability, the incidence of acute 
myocardial infarction is gradually increasing [4]. 
Although the mortality rate has decreased significantly 
with the development of reperfusion therapy [5], post-
operative complications are still inevitable. Mitral regur-
gitation due to papillary muscle and chordae tendineae 
rupture may occur within two to seven days after acute 
myocardial infarction. Its symptoms generally manifest 
as sudden chest tightness, pulmonary edema, cardiogenic 
shock and other symptoms with recent systolic mur-
murs of the mitral valve. A recent study showed that the 
incidence of mitral regurgitation after acute myocardial 
infarction was 29%, in which mild regurgitation accounts 
for 76%, moderate regurgitation was for 21%, and severe 
regurgitation was for 3%. It has been proven that the 
presence of mitral regurgitation is closely associated 
with increasing mortality of acute myocardial infarction 
[6] and at the same time, the incidence of mitral regur-
gitation is higher for ST-segment elevation myocardial 
infarction [7]. Current studies suggest that the mecha-
nism of ischemic mitral regurgitation is mainly because 
of the imbalance between the increased tethering force 
and the decreased closing force. The left ventricular con-
tractile force was decreased, the synchronization between 
the two papillary muscles was decreased, and the left 
ventricular was not synchronized as a whole, resulting in 
the reduction of the closing force. The increase in tether-
ing force was mainly because of the displacement of the 
posterior papillary muscle apical, posterior and lateral, 
and the distortion of the left ventricle after infarction 
[8]. Early intervention and surgical treatment are essen-
tial for these patients with mitral regurgitation. However, 
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Fig. 1 A Preoperative electrocardiogram (ECG) suggested acute myocardial infarction. B Coronary angiography suggested three coronary artery 
lesions, and A stent was respectively implanted in the left circumflex artery (LCX) and right coronary artery (RCA). C Postoperative ECG
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Fig. 2 A Chest radiography at admission; B Chest radiography for review; C Cardiac ultrasound before operation; D Cardiac esophageal ultrasound 
and pulmonary venous flow pattern before operation; E Cardiac esophageal ultrasound after the first clip release. F Cardiac esophageal ultrasound 
and pulmonary venous flow pattern after the second clip release. G Cardiac ultrasound after operation; H NT-proBNP after operation
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surgical mitral valve repair or replacement often under-
goes high-risk. In the SHOCK clinical trial, surgical treat-
ment of mitral regurgitation after myocardial infarction 
has a mortality rate of up to 39% [9].

MitraClip, originated from the edge-to-edge restoration 
technique proposed by Italian doctor Ottavio Alfieri [10], is 
one of important methods for the interventional treatment 
of mitral regurgitation and has been used in more than 
100,000 cases worldwide. Not only was the first success-
ful animal experiment reported in 2003 [11], but Mitra-
Clip was also successful in human trials [12]. Although the 
MITRA-FR Clinical Trials showed that there were no sig-
nificant differences in the 1-year rate of death or unplanned 
hospitalization due to heart failure between patients who 
underwent percutaneous mitral valve repair while receiv-
ing drug therapy and those who received drug therapy 
alone in patients with severe secondary mitral regurgita-
tion [13], MitraClip intervention significantly reduced 
rehospitalization and mortality rates in patients with heart 
failure symptoms and severe mitral regurgitation, accord-
ing to COAPT registry studies [14]. By comparing these 
two previous studies, it was found that patients with mitral 
regurgitation were more severe in the COAPT study than 
those in the MITRA-FR study, thus providing a possible 
explanation for the different results of the two clinical tri-
als [15]. Additionally, Benito-Gonzalez et al. evaluated the 
efficacy of MitraClip in patients with acute-decompensated 
heart failure (ADHF) and found that MitraClip implan-
tation could be used as an emergency treatment during 
admission [16]. Musuku et  al. also found that emergency 
MitraClip was theoretically feasible for patients with 
severe mitral regurgitation [17]. However, the risk of short- 
and intermediate-term adverse outcomes after emer-
gency MitraClip remained relatively high and may lead to 
increased mortality for cardiovascular diseases [17]. The 
research data of MitraClip interventional therapy in the 
Asia–Pacific region were released in 2016, demonstrating 
that MitraClip is a safe and effective choice to significantly 
improve both degenerative and functional mitral regurgita-
tion [18]. Although the effects of MitraClip implantation 
on chronic severe symptom secondary mitral regurgita-
tion have been validated, there is still little data on patients 
with severe acute ischemic secondary mitral regurgitation. 
Haberman et  al. concluded that MitraClip significantly 
reduces mitral regurgitation and improves hemodynamic 
parameters in 20 patients with acute myocardial infarction 
[19]. Meanwhile, in another study conducted by Haberman 
et al. in 2022, it was shown that the in-hospital mortality 
and 1-year mortality of patients with mitral regurgitation 
undergoing surgical treatment were significantly higher 
relative to those undergoing MitraClip, suggesting that 
MitraClip can replace surgery in the treatment of mitral 
regurgitation after myocardial infarction [20].

In our case report, this patient with cardiac arrest caused 
by acute myocardial infarction was successfully rescued 
by emergency coronary intervention and ECMO support. 
However, drug treatments had not significantly improve 
the subsequent mechanical complications of mitral regur-
gitation. MitraClip intervention was immediately carried 
out after discussion with the patient’s family members. 
After the MitraClip treatment, heart failure symptoms 
were significantly improved, NT-probNP was dramatically 
decreased, and mitral systolic murmurs were disappeared. 
Additionally, an echocardiography re-evaluation revealed a 
significant decrease in mitral regurgitation.

Conclusion
This case suggests that MitraClip is a safe and effective 
treatment for post-myocardial infarction mitral regurgita-
tion. At present, MitraClip was successfully launched in 
China in 2020 and is still being developed. We believe that 
MitraClip will be further applied in patients with mitral 
regurgitation who cannot tolerate surgery in the near 
future.
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