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Percutaneous Treatment of Severe Acute Mitral 
Regurgitation Early After Myocardial Infarction and 
a Short Review of the Literature
Miyokart İnfarktüsü Sonrası Erken Dönemde Gelişen 
Akut Ciddi Mitral Yetersizliğinin Perkütan Tedavisi ve Kısa 
Literatür Özeti

ABSTRACT

Transcatheter edge-to-edge repair treatment is mainly used for patients with chronic heart 
failure concomitant severe mitral regurgitation. However, utilization of this system in the acute 
seting of myocardial infarction is still limited. In this case report authors aimed to show the 
effectiveness of the percutaneous treatment for severe acute mitral regurgitation early after 
myocardial infarction.
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ÖZET

Transkateter uç uca onarım temel olarak ciddi mitral yetersizliğinin eşlik ettiği kronik kalp yeter-
sizliği hastalarında kullanılmaktadır. Ancak bu sistemin miyokart infarktüsünün akut fazında 
kullanımı henüz sınırlıdır. Yazarlar bu olgu sunumunda miyokart infarktüsü sonrası erken 
dönemde gelişen akut ciddi mitral yetersizliğinde perkütan tedavinin etkinliğini göstermeyi 
amaçlamışlardır.

Anahtar Kelimeler: Mitraklip, mitral yetersizlik, miyokart infarktüsü, perkütan mitral kapak 
girişimi, transkateter uç uca onarım

Early onset acute severe functional mitral regurgitation (FMR) after acute coronary 
syndrome (ACS) is a serious disorder and is related to poor prognosis. While patients 

with FMR are extensively treated medically with close follow-up in the coronary inten-
sive care unit during acute settings, interventional management is still controversial. 
In this case report, implementation of transcatheter edge-to-edge repair (TEER) with 
MitraClip system (Abbott, Menlo Park, Calif., USA) is presented to a young patient admit-
ted with ACS, suffering from severe FMR after successful complete revascularization.

Case Report

A 45-year-old male, without any previous cardiovascular disease, was admitted to the 
emergency department with acute-onset, heavy compressive retrosternal chest pain. 
12-derived electrocardiogram showed no ST-elevation but broad ST-segment depres-
sion on V1-6 derivations. Bedside transthoracic echocardiography (TTE) was rapidly
performed and showed hypokinesia on the posterolateral left ventricle with mild mitral
regurgitation. The patient was hemodynamically stable during admission while progres-
sive chest pain persisted despite intravenous nitroglycerin; therefore, urgent coronary
angiography (CAG) was performed from left transradial access with 6-French slender
sheath, 2 hours after admission. Coronary angiography revealed hazy 80% occlusion
starting from distal left-main coronary artery (LMCA) into the circumflex (CX) ostium
which was considered as the culprit lesion and long-segment critical stenosis in proxi-
mal to mid-portion of the left anterior descending artery (LAD) (Figure 1A and B, Video
1 and 2). Right coronary artery was non-dominant and had a small diameter with
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80% narrowing on the mid-segment (Figure 1C, Video 3). The 
patient was discussed with the heart team immediately and per-
forming ad-hoc percutaneous coronary intervention (PCI) was 
decided regarding the patient’s unstable clinical status, favor-
able anatomic features for PCI, moderate SYNTAX score, initially 
mild mitral regurgitation, high risk for urgent by-pass surgery. 
After loading a dose of 60 mg of prasugrel, intra-aortic bal-
loon pump (IABP) was inserted from the right femoral artery for 
hemodynamic support during PCI. Due to slight hypotension and 
tachycardia, early preventive IABP insertion was performed for 
keeping hemodynamic stability and improving coronary blood 
flow during high-risk left-main PCI without waiting for severe 
hemodynamic deterioration. Successful PCI was performed using 
3 drug-eluting stents with appropriate steps for the mini-crush 
technique into LMCA, CX, and LAD (Figure 2, Video 4 and 5). 
The patient was transferred to the coronary intensive care unit 
after the procedure for advanced medical treatment and close 
follow-up. Intra-aortic balloon pump support was continued 
and low-dose dopamine was initiated to maintain normal blood 
pressure. The day after the procedure, blood pressure was slightly 
decreased and the patient complained about shortness of breath 
and orthopnea. The inotrope dose was increased and intravenous 
furosemide infusion was initiated for symptom relief. Bedside 
TTE showed a left ventricle ejection fraction (LVEF) of 40%, aki-
nesia on the posterior and lateral wall, and severe FMR without 
chords or papillary muscle rupture. Although the implementa-
tion of intensive medical therapy, non-invasive ventilatory sup-
port, and continuation of IABP for up to 5 days, restoration of 
stable hemodynamic condition and improvement on neither the 
degree of FMR nor the severity of pulmonary edema were not 
able to be achieved. Additionally, various types of arrhythmias 

such as ventricular tachycardia and atrial fibrillation with rapid 
ventricular response causing hemodynamic instability occurred 
during the third day of follow-up. Transesophageal echocardiog-
raphy (TEE) was performed in order to exclude visible throm-
bus prior to cardioversion. Transesophageal echocardiography 
revealed severe eccentric FMR with suitable anatomic features 
for TEER. Therefore, the heart team again came together to 
make a decision about how to resolve severe mitral regurgita-
tion (SMR) and concluded to perform TEER with the MitraClip 
system instead of surgical repair considering the patient's poor 
hemodynamic status and very high risk for surgery. Intraoperative 
TEE confirmed the severe posterior eccentric FMR (Video 6 and 
7), and TEER of the mitral valve was successfully performed with 
implantation of 3 MitraClips following interatrial septal punc-
ture (Figure 3A, B, C). Marked reduction on FMR was observed 
in the TEE at the final of the procedure with a mean gradient of 
4  mmHg. Both hemodynamic and clinical dramatic responses 
were observed early after the procedure. Inotropic and diuretic 
doses were gradually decreased, pulmonary edema was finally 
resolved, and weaning of the IABP was achieved 2 days later. 
He was discharged within 1 week after TEER and completed 
near 1-year follow-up uneventfully under medical therapy with 
maintaining favorable functional class and mild degree FMR. 

Figure 1. Initial diagnostic angiographic images of the right anter ior-o bliqu e-cau dal (A), anter ior-o bliqu e-cra nial (B) view of the 
left coronary system, and left anterior-oblique view of the right coronary artery (C) are shown.

Figure  2. Right anter ior-o bliqu e-cau dal image after stent 
implantation.

ABBREVIATIONS
ACS Acute coronary syndrome  
CAG Coronary angiography 
CX Circumflex
FMR Functional mitral regurgitation  
IABP Intra-aortic balloon pump 
LAD Left anterior descending artery  
LMCA Left-main coronary artery 
LVEF Left ventricle ejection fraction 
MI Myocardial infarction  
SMR Severe mitral regurgitation
TEER Transcatheter edge-to-edge repair 
TTE Transthoracic echocardiography
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Discussion

Severe mitral regurgitation can occur due to either papillary 
muscle rupture or remodeling of the left ventricle after myo-
cardial infarction (MI). Regardless of the underlying pathological 
mechanism, acute-onset SMR leads to hemodynamic compro-
mise including depressed stroke volume, increased left ventricle 
end-diastolic, and left atrial pressure which may cause resis-
tant pulmonary edema and even cardiogenic shock.1 Therefore, 
patients with SMR early after ACS clearly have poor short- and 
long-term prognoses and need urgent treatment.2 While surgical 
treatment is mandatory for acute SMR due to papillary muscle 
rupture, FMR is generally managed with intravenous diuretics, 
vasodilators, inotropes, invasive or non-invasive ventilation, and 
temporary hemodynamic support devices. According to the con-
ventional approach, surgery is the last treatment option for unre-
sponsive patients to extensive medical therapy although having 
an extremely high perioperative mortality risk of almost 25%.3 
Despite the data supporting the safety and efficacy of TEER with 
MitraClip system for acute severe FMR, the primary utilization of 
this device is still limited. 

In this case report, early treatment with TEER, following medi-
cal therapy and IABP support, provided remarkable benefits in 
terms of clinical and hemodynamic parameters. A patient pre-
senting with unstable chest pain and a hemodynamic compro-
mise was initially treated with a double stent technique for the 
left main in order to restore coronary blood flow in the acute 
setting of MI. Following complete revascularization, severe FMR 
caused profound pulmonary edema resistant to both medi-
cal and mechanical supportive therapy. Due to the high surgi-
cal risk, percutaneous treatment of FMR was more feasible for 

an individual case. As expected, eliminating the SMR with TEER 
enabled to resolve pulmonary edema and keep the patient 
in a stable hemodynamic status. Moreover, the patient is still 
asymptomatic with medical therapy including low-dose oral 
furosemide and has maintained favorable functional class during 
mid-term follow-up.

Transcatheter edge-to-edge repair with MitraClip system is a 
promising intervention for symptomatic patients with chronic 
heart failure and severe FMR despite maximal medical therapy. 
However, patients with recent MI were excluded in large ran-
domized trials showing the efficacy of TEER such as EVEREST 
II (Endovascular Valve Edge-to-Edge Repair Study)4 and 
COAPT (Cardiovascular Outcomes Assessment of the MitraClip 
Percutaneous Therapy for Heart Failure Patients with Functional 
Mitral Regurgitation)5 because FMR may recover after medical 
therapy and revascularization. Thus, the evidence-based high-
level recommendation is missing yet for utilization of TEER for 
FMR early after MI.3 

Few multicenter retrospective cohort studies relevant to percu-
taneous treatment of acute FMR after MI have been reported 
beyond case reports and single-center small case series.6,7,8 
Safety and feasibility of TEER in the acute setting of MI were 
initially reported.9 Largest recent study has been reported by 
Haberman et  al10 which comprised 471 patients with SMR 
shortly after MI. Retrospective patient cohort was divided into 
2 treatment arms as managed with conservative treatment 
(n = 266) and interventional treatment (n = 205). Of 205, 99 
patients in the interventional arm were treated with TEER and 
the other 106 patients underwent surgical mitral valve repair. 
Patients who underwent intervention even in worse clinical sta-
tus in terms of Killip class showed lower in-hospital and 1-year 
mortality than the conservative treatment group [11% vs. 27%, 
P < 0.01 and 16% vs. 35%, P < 0.01; adjusted hazard ratio (HR) 
0.28, 95% CI 0.18–0.46, P < 0.01]. Moreover, patients treated 
with surgical repair demonstrated higher early and 1-year mor-
tality than patients to whom TEER was performed (16% vs. 6%, 
P = 0.03 and 31% vs. 17%, P = 0.04; adjusted HR 3.75, 95% CI 
1.55–9.07, P < 0.01). According to this study, patients managed 
with only medical therapy have the worst prognosis. Surgical 
mitral valve repair promises favorable long-term outcomes but 
has severe perioperative mortality risk during the acute phase of 
MI. Thus, percutaneous TEER seems to be effective in patients
complicated with severe FMR during acute settings of MI and
having poor clinical status and high surgical risk. Moreover, the
safety and efficacy of TEER have been confirmed in patients with
both LVEF <35% and LVEF ≥35%.11 Transcatheter edge-to-
edge repair demonstrated marked benefit regardless of either 
patients’ initial hemodynamic status or degree of left ventricle 
systolic functions.12 In our presented case, the patient deterio-
rated both hemodynamically and clinically due to acute SMR 
although having LVEF ≥35%. Acute SMR due to papillary mus-
cle rupture as a mechanical complication of acute MI is excluded 
in previous studies; however, TEER with MitraClip system might 
be feasible in this indication according to the limited number of 
case reports.13-15 

Elimination of the SMR percutaneously or surgically is pivotal. 
Additionally, utilization of hemodynamic support devices such as 

Figure 3. Initial TEE showed severe functional MR (A). Three 
MitraClips were successfully implanted (B) and a marked 
reduction was observed by TEE on the degree of MR at the 
final of the procedure (C). MR, mitral regurgitation; TEE, 
transesophageal echocardiography.
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IABP, Impella, percutaneous ventricular assist devices, or extra-
corporeal membrane oxygenation before intervention may be 
considered in selected cases for promoting left ventricle stroke 
volume and systemic perfusion.16 Intra-aortic balloon pump, 
which was immediately implanted in the present case, increases 
coronary blood flow and reduces myocardial ischemia but has a 
very limited effect on stroke volume.17 A novel circulatory sup-
port device Impella promises better efficacy during cardiogenic 
shock. Furthermore, Impella facilitates hemodynamics during 
the MitraClip procedure; hence combining these 2 devices is safe 
and feasible as reported previously.18-20

Conclusion

In our case report, safety and efficacy of TEER were confirmed for 
acute severe FMR early after MI which is related to poor progno-
sis and needs urgent management. Transcatheter edge-to-edge 
repair may be considered as an alternative treatment strategy in 
selected patients with high risk for surgery. 
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Video 1: Initial diagnostic angiography of the left coronary system from 
right anter ior-o bliqu e-cau dal view.

Video 2: Initial diagnostic angiography of the left coronary system from 
anter ior-o bliqu e-cra nial view.

Video 3: Initial diagnostic angiography of the right coronary artery from 
left anterior-oblique view.

Video 4: Final angiography from right anter ior-o bliqu e-cau dal view after 
stent implantation.

Video 5: Final angiography from right anter ior-o bliqu e-cra nial view after 
stent implantation.

References
1. Mentias A, Raza MQ, Barakat AF, et al. Prognostic significance of 

ischemic mitral regurgitation on outcomes in acute ST-elevation 
myocardial infarction managed by primary percutaneous coronary 
intervention. Am J Cardiol. 2017;119(1):20-26. [CrossRef]

2. Tcheng  JE, Jackman  JD Jr, Nelson  CL, et  al. Outcome of patients 
sustaining acute ischemic mitral regurgitation during myocardial 
infarction. Ann Intern Med. 1992;117(1):18-24. [CrossRef]

3. Ibanez B, James S, Agewall  S, et  al. 2017 ESC Guidelines for the 
management of acute myocardial infarction in patients presenting 
with ST-segment elevation: the Task Force for the management of 
acute myocardial infarction in patients presenting with ST-segment 
elevation of the European Society of Cardiology (ESC). Eur Heart J 
2018;39(2):119-177. [CrossRef]

4. Mauri L, Garg P, Massaro JM, et al. The EVEREST II Trial: design and 
rationale for a randomized study of the evalve MitraClip system 
compared with mitral valve surgery for mitral regurgitation. Am 
Heart J. 2010;160(1):23-29. [CrossRef]

5. Stone GW, Lindenfeld J, Abraham WT, et al. Transcatheter mitral-
valve repair in patients with heart failure. N Engl J Med. 2018; 
379(24):2307-2318. [CrossRef]

6. Estévez-Loureiro  R, Arzamendi  D, Freixa  X, et  al. Percutaneous 
mitral valve repair for acute mitral regurgitation after an acute myo-
cardial infarction. J Am Coll Cardiol. 2015;66(1):91-92. [CrossRef]

7. Rodríguez-Santamarta M, Estévez-Loureiro R, Gualis  J, Alonso D, 
Pérez de Prado  A, Fernández-Vázquez  F. Percutaneous mitral 
valve  repair with MitraClip system in a patient with acute mitral 
regurgitation after myocardial infarction. Rev Esp Cardiol (Engl Ed). 
2015;68(3):259-261. [CrossRef]

8. Adamo M, Curello S, Chiari  E, et  al. Percutaneous edge-to-edge 
mitral valve repair for the treatment of acute mitral regurgitation 
complicating myocardial infarction: A single centre experience. Int 
J Cardiol. 2017;234:53-57. [CrossRef]

9. Estevez-Loureiro  R, Adamo  M, Arzamendi  D, et  al. Transcatheter 
mitral valve repair in patients with acute myocardial infarction: 
insights from the European Registry of MitraClip in Acute mitral 
Regurgitation following an acute myocardial infarction (EREMMI). 
EuroIntervention. 2020;15(14):1248-1250. [CrossRef]

10. Haberman D, Estévez-Loureiro R, Benito-Gonzalez T, et al. Con-
servative, surgical, and percutaneous treatment for mitral regurgita-
tion shortly after acute myocardial infarction. Eur Heart J. 2022; 
43(7):641-650. [CrossRef]

11. Haberman D, Estévez-Loureiro R, Benito-Gonzalez T, et al. Safety 
and feasibility of MitraClip implantation in patients with acute mitral 
regurgitation after recent myocardial infarction and severe left ven-
tricle dysfunction. J Clin Med. 2021;10(9):1819. [CrossRef]

12. Estévez-Loureiro R, Shuvy M, Taramasso M, et al. Use of MitraClip 
for mitral valve repair in patients with acute mitral regurgitation 
following acute myocardial infarction: effect of cardiogenic shock 
on outcomes (IREMMI Registry). Catheter Cardiovasc Interv. 2021; 
97(6):1259-1267. [CrossRef]

13. Tyler J, Narbutas R, Oakley L, Ebinger J, Nakamura M. Percutaneous 
mitral valve repair with MitraClip XTR for acute mitral regurgitation 
due to papillary muscle rupture. J Cardiol Cases. 2020;22(5):246-
248. [CrossRef]

14. Komatsu I, Cohen EA, Cohen GN, Czarnecki A. Transcatheter mitral 
valve edge-to-edge repair with the new MitraClip XTR system for 
acute mitral regurgitation caused by papillary muscle rupture. Can 
J Cardiol. 2019;35(11):1604.e5-1604.e7. [CrossRef]

15. Hayek A, Grinberg D, Derimay F, Bochaton T. Transcatheter mitral 
valve repair to treat postmyocardial infarction papillary muscle rup-
ture. J Cardiovasc Echogr. 2021;31(2):104-106. [CrossRef]

16. Cork DP, Adamson R, Gollapudi R, Dembitsky W, Jaski B. Percutaneous 
repair of postoperative mitral regurgitation after left ventricular assist 
device implant. Ann Thorac Surg. 2018;105(2):e45-e46. [CrossRef]

17. Keßler M, Seeger J, Wöhrle J, Rottbauer W, Markovic S. Intra-aortic 
balloon counterpulsation pump in heart failure patients during 
MitraClip implantation-A propensity-score matched analysis. Cath-
eter Cardiovasc Interv. 2018;92(7):1433-1438. [CrossRef]

18. Pivato CA, Ferrante G, Briani M, Sanz Sanchez  J, Reimers B, Pag-
notta P. MitraClip treatment for severe mitral regurgitation due to 
chordae rupture following Impella CP support in a patient with 
severe aortic stenosis. Cardiovasc Revasc Med. 2021;28S:118-120. 
[CrossRef]

19. Ashraf S, Ando T, Blank N, Munir A, Schreiber T. MitraClip to treat 
severe ischemic mitral regurgitation during Impella CP support 
in  a  70-year-old woman. Tex Heart Inst J. 2020;47(4):306-310. 
[CrossRef]

20. Muraca I, Pennesi M, Carrabba N, et al. Percutaneous left ventricular 
advanced support for 'protected' complex high-risk transcatheter 
mitral valve repair: a case series. Eur Heart J J Case Rep. 2020;4(3): 
1-7. [CrossRef]

https://youtu.be/QZQy60bOTSU
https://youtu.be/Ps04Gvgch0c
https://youtu.be/3qSeHt66qAM
https://youtu.be/r0Rksuojhw0
https://youtu.be/j5TNFlvbRSo
https://doi.org/10.1016/j.amjcard.2016.09.007
https://doi.org/10.7326/0003-4819-117-1-18
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1016/j.ahj.2010.04.009
https://doi.org/10.1056/NEJMoa1806640
https://doi.org/10.1016/j.jacc.2015.03.597
https://doi.org/10.1016/j.rec.2014.10.009
https://doi.org/10.1016/j.ijcard.2017.02.072
https://doi.org/10.4244/EIJ-D-19-00653
https://doi.org/10.1093/eurheartj/ehab496
https://doi.org/10.3390/jcm10091819
https://doi.org/10.1002/ccd.29552
https://doi.org/10.1016/j.jccase.2020.07.001
https://doi.org/10.1016/j.cjca.2019.06.024
https://doi.org/10.4103/jcecho.jcecho_137_20
https://doi.org/10.1016/j.athoracsur.2017.09.042
https://doi.org/10.1002/ccd.27717
https://doi.org/10.1016/j.carrev.2020.08.027
https://doi.org/10.14503/THIJ-18-6901
https://doi.org/10.1093/ehjcr/ytaa066



