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Abstract 

 

Mitral regurgitation (MR)due to flail leaflet is associated with 

significant morbidity and mortality. The standard of care for 

severe, symptomatic MR remains surgical repair; however, 

nearly one-half of patients are ineligible for surgery due to 

prohibitive risk. In this case, we present an elderly female with 

decompensated heart failure resulting in acute cardiogenic 

shock due to severe mitral regurgitation who underwent 

successful percutaneous mitral valve repair. Our case highlights 

several important findings in patients undergoing transcatheter 

mitral valve repair (TMVR). First, we emphasize that TMVR is 

safe and effective in the setting of cardiogenic shock. Many of 

the studies validating the use of TMVR have excluded very 

high-risk patients, including those patients with hemodynamic 

instability. We also analyze important physiologic 

hemodynamic effects that often occur immediately post TMVR 

that are important to consider in high-risk patients. Thus, our 

case highlights the safety and feasibility of TMVR in a very 

high-risk population. 

 

Introduction 

 

Mitral regurgitation (MR) is the most common cause of 

valvular disease in the United States.1 MR due to flail leaflet is 

associated with significant morbidity and mortality, specifically 

in symptomatic patients, or those with reduced left ventricular 

ejection fraction (LVEF).2 While the standard of care for 

severe, symptomatic MR remains surgical repair, it is estimated 

that nearly one half of patients with severe MR are deemed a 

prohibitive surgical risk, often due to age and other co-

morbidities.3-4 

 

In 2013, the Food and Drug Administration (FDA) approved 

the use of the MitraClip device (Abbott Vascular) in patients of 

prohibitive surgical risk with severe (≥ 3+) degenerative MR.5 

Since then, the number of MitraClip cases continues to increase 

annually.6 There are also a growing number of reports of 

successful off-label uses of the MitraClip, such as in patients 

with papillary muscle rupture in acute myocardial infarction or 

left ventricular outflow tract obstruction.7-8 

 

In this case, we present an elderly female with decompensated 

heart failure and cardiogenic shock due to flail posterior mitral  

valve leaflet resulting in severe MR. Percutaneous mitral valve 

repair with the MitraClip device resulted in prompt resolution 

of shock with immediate improvement in cardiac output and 

renal perfusion. 

 

Case Series 

 

A very active 88-year-old female with past medical history of 

rate-controlled atrial fibrillation and hypertension presented to 

the emergency room with a two-month history of progressive 

shortness of breath. On the day of admission, she had acute 

worsening of symptoms and found to be in acute 

decompensated heart failure. 

 

Physical examination was significant for elevated jugular 

venous pressure (JVP) of 11 cm, bilateral pulmonary crackles, 

and a new grade III/VI holosystolic murmur with radiation to 

the apex. Initial transthoracic echocardiogram (TTE) revealed 

LVEF 60%, left ventricular internal diameter diastole (LVIDd) 

5.0 cm, left ventricular internal diameter systole [LVIDs] 3.2 

cm, and elevated pulmonary arterial (PA) pressures (estimated 

at 79 mmHg via tricuspid regurgitant (TR) gradient) with 

development of severe MR due to flail posterior mitral valve 

leaflet. Right heart catheterization was significant for right 

atrial (RA) pressure of 16 mmHg, PA pressure of 63/30 mmHg, 

and pulmonary capillary wedge pressure (PCWP) of 45 mmHg 

(with venous [v] waves to 65 mmHg). Cardiac index via 

thermodilution was 0.8 L/min/m2. The initial hospital course 

included attempts to medically optimize the patient for possible 

surgical mitral valve repair. However, her clinical course 

deteriorated rapidly with decreasing mean arterial pressure, 

progressive acute kidney injury, and worsening hypoxia due to 

pulmonary edema, despite the addition of inotropes and 

diuretics. The patient had an elevated Society of Thoracic 

Surgery (STS) operative mortality score, estimated at 35% for 

mitral valve replacement, and 29% for mitral valve repair. She 

was considered prohibitive surgical risk by a multidisciplinary 

mitral valve team (consisting of cardiothoracic surgery, 

interventional cardiology, and advanced cardiac imaging 

specialists) and was referred for MitraClip placement. 

 

Intra-operative transesophogeal echocardiogram (TEE) 

revealed a thickened, myxomatous mitral valve with a flail P2 

scallop of the posterior leaflet, resulting in severe (4+) MR with 

an anteriorly directed, eccentric jet (mean inflow gradient 4 

mmHg, mitral valve area 6.90 cm2, effective regurgitant orifice 

area (EROA) by proximal isovelocity surface area (PISA) 78 

mm2, regurgitant volume 71 mL) (Table I).  Under general 

anesthesia, with imaging guidance via three-dimensional (3D) 

TEE and fluoroscopy, a MitraClip device was positioned on the 

flail P2/P3 prolapsed segment. Following deployment of the 

first device, significant MR remained, so a second device was 

placed in a similar fashion, just lateral to the initial MitraClip. 



 

After deployment of the second clip, the degree of MR 

improved notably, with only a mild (1+) residual central jet 

(post-clip mean gradient of 2 mmHg, mitral valve area 2.29 

cm2, EROA 3 mm2 by PISA) (Figure 1). Intraoperative 

hemodynamics improved immediately, with reduction in PA 

pressure (67/42 mmHg to 42/29 mmHg) and augmented cardiac 

index post MitraClip placement (1.1 L/min/m2 to 2.0 L/min/m2) 

(Table II). One day post-procedure, the patient reported 

improvement in respiratory symptoms. She was rapidly weaned 

off of vasopressor support, and she began to auto-diurese due 

to augmented cardiac output. Post-operative day one TTE 

demonstrated mild 1+ MR, and development of a reduced 

LVEF (35%). Kidney function returned to baseline four days 

post procedure (serum creatinine 2.9 mg/dL to 1.0 mg/dL, 

glomerular filtration rate 15 mL/min to 52 mL/min). Six-month 

follow-up echocardiogram demonstrated sustained 

improvement in mitral valve function, with moderate (2+) MR, 

and improvement in LVEF to 55% (Figure 2). The patient 

continues to do well post MitraClip placement, and she is able 

to perform activities of daily living (ADL) without dyspnea. 

The patient has had no recurrent hospitalizations for heart 

failure in the following year and remains stable from a 

cardiovascular standpoint. 

 

Discussion 

 

Our case highlights several interesting immediate and long-

term effects of TMVR when compared to surgical mitral valve 

repair (SMVR). In the EVEREST II trial, the basis of the FDA 

approval of the MitraClip device, the surgical group 

demonstrated superior efficacy, as defined by ≤ 2+ residual MR 

via TTE at 12 months (88.0% SMVR vs. 72.0% TMVR, p = 

0.04).9 However, despite high rates of residual MR measured 

on echocardiography, patients undergoing TMVR experienced 

a greater reduction in symptoms compared to the surgical 

cohort, with a sustained reduction in NYHA functional class at 

12 months (NHYA ≤ II, 98% TMVR vs. 86.6% SMVR, p = 

0.03).9 TMVR was also associated with an increased quality of 

life, improved LV re-modeling, and reduction in re-

hospitalization rate for heart failure at 12 months.10 Further, 

TMVR had a significantly lower complication rate compared to 

SMVR (measured as major adverse events at 30 days, 15.0% 

TMVR vs. 48.0% SMVR, p < 0.001).9 Importantly, patients 

with cardiogenic shock were excluded from the original 

EVEREST studies. Our patient, despite her state of cardiogenic 

shock, had a positive outcome after TMVR. Further, at 1 year, 

with 2+ residual MR, she had sustained improvement in 

symptoms, without a need for re-hospitalization for heart 

failure. This further validates the use of TMVR in a high-risk 

patients with cardiogenic shock. As off-label uses of the 

MitraClip device increase annually, a broader patient 

population can continue to benefit from this life-saving 

device.7-8  

 

A second interesting finding in our case is the notable decrease 

in measured LVEF (75% to 35%) following placement of the 

MitraClip device. The reduction in LVEF after mitral valve 

repair is a phenomenon previously described as afterload 

mismatch.11 In the setting of severe MR, the left ventricle ejects 

a percentage of the stroke volume into the low-pressure left 

atrium. The failing mitral valve acts as a “pop-off valve,” which 

can create a falsely elevated LVEF prior to MR repair. When 

the mitral valve is repaired, the option for blood to flow into the 

low-pressure left atrial system is essentially eliminated, 

creating increased LV afterload.12 Despite an apparent 

reduction in LVEF, overall LV efficacy or cardiac output is 

often increased following placement of the MitraClip, as in our 

patient.13 Improved cardiac output is often sustained after 

MitraClip placement, and the long-term augmentation is in part 

attributed to favorable remodeling of the LV.14 As the use of the 

MitraClip device is expanded to patients with severely reduced 

EF, these hemodynamic effects are important to consider. One 

feared complication of MR repair in patients with severely 

reduced EF is low-cardiac output state. Limited studies have 

demonstrated an apparent increase in CO post percutaneous 

MV repair,15 even in patients with low EF, but more studies are 

needed to validate how these findings translate to clinical 

outcomes. Nonetheless, our patient and these limited studies 

help to support TMVR as a viable option in high-risk patients. 

 

Conclusion 

 

Our patient presented with severe degenerative mitral 

regurgitation, acute cardiogenic shock and renal failure. She 

underwent successful implantation of two MitraClip devices, 

and had immediate improvement in symptoms and cardiac 

output. This case corroborates safe and effective use of 

percutaneous repair of the mitral valve in cardiogenic shock. As 

the number of MitraClip cases continues to rise annually,6 we 

hope to see a concomitant expansion in the indications for use 

of this life-saving device. 

 

Figures and Tables 

 

Figure 1. Intraoperative TEE [transesophageal 

echocardiogram] pre MitraClip implantation. (A) Four-

chamber view of mitral valve in systole, with flail P2 scallop of 

posterior leaflet. (B) Four-chamber view of mitral valve with 

color doppler. Severe, eccentric anteriorly directed regurgitant 

jet, resulting in 4+ MR [mitral regurgitation]. 

 

 
 

 

 

 

 



 

Figure 2. Intraoperative TEE [transesophageal 

echocardiogram] post MitraClip implantation. (A) Two-

chamber view of mitral valve in systole. Resolution of flail P2 

scallop of posterior leaflet. (B) Two-chamber view of mitral 

valve with color doppler. Small residual centrally directed jet, 

resulting in 1+ MR [mitral regurgitation].  

 

 
 

Table I. Transthoracic Echocardiographic Measures Before, 

Post-Operative Day One, and 1 year after MitraClip 

Implantation. 

 

Pre-

MitraClip POD1 1 year 

LVEF 75% 35% 60% 

Degree of MR Severe (4+) Mild (1+) Moderate (2+) 

PA Pressure 

(estimated) 
43 mmHg 33 mmHg Not obtained 

MV Mean 

Inflow Gradient 
4.0 mmHg 2.0 mmHg 3.4 mmHg 

MV Area 6.90 cm2 2.29 cm2 1.7 cm2 

MV EROA 

(PISA)* 
78 mm2 3 mm2 8 mm2 

MV 

Regurgitant 

Volume 

71 mL 4 mL 10 mL 

*Mitral valve effective regurgitant orifice area, as pleasured 

by proximal isovelocity surface area 

 

Table II. Hemodynamic Measurements Before and After 

MitraClip Implantation. 

 Pre-MitraClip Post MitraClip 

RA Pressure 16 mmHg 7 mmHg 

PA Pressure 63/30 mmHg 42/29 mmHg 

PCWP 45 mmHg 9 mmHg 

V Waves 65 mmHg absent 

Cardiac Index* 0.8 L/min/m2 2.0 L/min/m2 

*Cardiac Index as measured via transpulmonary thermodilution 
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