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Introduction

Emergency surgery for mitral valve regurgitation car-
ries a high-risk of perioperative mortality, in particular 
in the presence of severe systolic dysfunction of either 
ventricle resulting in cardiogenic shock [1]. Temporary 
mechanical circulatory support (MCS) can improve the 
survival of patients with advanced heart failure and is 
indicated to reverse end-organ hypoperfusion. It can 
be used as a Bridge-To-Bridge, Bridge-To-Transplant, 
and Bridge-To-Recovery and has a Class IIa indication 
according to the latest recommendations of the 
European Society of Cardiology (ESC) Guidelines [2]. 
Several devices including the Intra-Aortic Balloon 
Pump (IABP), veno-arterial extracorporeal membrane 
oxygenation (va-ECMO) and microaxial flow pumps are 
available to provide short-term MCS. The IABP is still 
proposed in the management of cardiogenic shock 
refractory to medical treatment in the absence of cor-
onary syndrome [2]. In acute mitral regurgitation, IABP 
improve coronary artery perfusion, helps reduce the 
severity of mitral insufficiency and increases systemic 
cardiac output [3].

Microaxial left-sided single ventricular circulatory 
pumps such as the Impella® CP are an interesting 
alternative. The Impella® CP is introduced through the 
aortic valve via a percutaneous femoral approach 
with a 14 F introducer [4]. It provides 3-4 l/min of for-
ward flow into the systemic circulation [5]. This type 
of mechanical support reduces left ventricular filling 
pressures through unloading of the left ventricle and 
improves both systemic cardiac output and coronary 
blood flow. The Impella has been shown to be effec-
tive as a mechanical circulatory support in cardio-
genic shock of ischaemic and non-ischaemic origin [6]. 

The use of a micro-axial pump in the management of 
post-procedural cardiogenic shock has also been previ-
ously described with good results [7]. We present the 
use of an Impella CP as a bridge to mitral valve 
replacement and tricuspid annuloplasty surgery in the 
setting of acute cardiac decompensation.

Case report

We present the case of a 40 years old woman, who 
was transferred from a peripheral hospital to our insti-
tution for acute cardiac decompensation. She pre-
sented with an associated hepato-cellular insufficiency 
and oligo-anuric type I cardio-renal syndrome requir-
ing inotropic support by dobutamine. The patient is 
not mechanically ventilated but suffers from impaired 
gas exchange with the need for ventilatory support 
with a high-flow nasal cannula.

Transoesophageal echocardiography performed at 
the admission in our centre revealed severe mitral 
regurgitation due to myxoid degeneration (Carpentier 
type II) with cord rupture at the level of P2 (Figures 1 
and 2). The left ventricle was markedly dilated 
(end-diastolic diameter of 72 mm) and its systolic func-
tion severely impaired (Left Ventricular Ejection Fraction 
of 25%) (Figure 3). The right ventricle also appeared 
dilated (end-diastolic basal diameter of 49 mm) and its 
longitudinal systolic function was impaired (Tricuspid 
Annular Plane Systolic Excursion of 10 mm). The diam-
eter of the tricuspid annulus was measured at 48 mm 
and there was moderate tricuspid insufficiency. A sur-
gical mitral valve repair or replacement associated 
with a tricuspid valve annuloplasty was decided. 
However, the surgical procedure was deemed at high 
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risk based on a European System for Cardiac Operative 
Evaluation (EuroSCORE) II of 18% and a Society of 
Thoracic Surgeons (STS) score of 17.64%. After fluid 
depletion and initiation of inotropic support with 
dobutamine, the multidisciplinary Heart Team discus-
sion decided to proceed with implantation of an 
Impella CP 48 h prior to cardiac surgery (Figure 4). The 

device was implanted without complication and 
allowed complete weaning from the inotropic support.

On the day of surgery, the mitral valve was deemed 
unamenable to repair. A mitral valve replacement with 
preservation of the mitral subvalvular apparatus was 
performed in association with a tricuspid annuloplasty 
(Figure 5). After removal of the aortic cross clamp, the 

Figure 1.  3D view of mitral valve with P2 flail on cord rupture.

Figure 2.  2D colour view of severe mitral insufficiency with P2 flail.
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microaxial flow pump was repositioned under 
echo-guidance and the extracorporeal circulation 
weaning was facilitated by a low dose of dobutamine. 
The patient was extubated on post-operative day 2 
and could be completely weaned from the mechanical 
support on postoperative day 4 after she had achieved 
stable haemodynamic parameters at the lowest level 
of support (P2 setting of the Impella CP). The length 
of stay in ICU was 12 days. The patient was discharged 
home on the 30th postoperative day. She had no com-
plications related to the microaxial pump implantation. 
The 3-month post-operative follow-up showed a posi-
tive evolution with complete recovery from acute renal 

failure and return to sinus rhythm under maximal 
medical treatment.

Discussion

In this case report, we present the use of Impella® CP 
as a bridge to combined mitral and tricuspid valve sur-
gery in a patient at very high risk of postoperative low 
cardiac output syndrome. Emergency surgical manage-
ment is indicated in acute severe mitral regurgitation 
[8]. The indication for tricuspid annuloplasty concomi-
tant with left-sided valve surgery has been given a 
Class IIa in 2021 ESC guidelines [8,9].

Figure 3.  Acute heart failure due to dilated mitral valve disease.

Figure 4. I nlet positioned in the middle of the ventricle, 40 mm from the aortic valve.
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The choice of using a micro-axial pump as a bridge 
to cardiac surgery was motivated by several argu-
ments. Firstly, by its effect of reducing left ventricular 
end-diastolic filing pressures, percutaneous assistance 
shift the left ventricular pressure-volume loop from the 
right to the left by reducing wedge pressure, wall ten-
sion and myocardial oxygen consumption. Reduction 
of these 3 factors improves coronary flow and oxygen 
demand/supply ratio [10]. The reduction of left ventric-
ular end-diastolic filing pressures improves gaz 
exchange by reducing pulmonary oedema. This 
allowed the weaning of the high-flow nasal cannula in 
our patient. Left ventricular decongestion reduces 
Wedge pressures and associated pulmonary hyperten-
sion facilitating right ventricular ejection by reducing 
right ventricular afterload [11]. Which is interesting for 
facilitating the return of right ventricular function in 
preoperative cardiac surgery. Finally, the micro-axial 
pump improves systemic flow, reduces venous conges-
tion and favours liver and renal recovery [12].

In this case report, the use of the microaxial trans-
valvular aortic pump may also have facilitated wean-
ing from the extracorporeal circulation with low-dose 
of inotropic support. The use of Impella has previously 
been described as a bridging circulatory support to 
cardiac surgery with good results [13,14].

In the case of biventricular systolic dysfunction the 
use of Venoarterial Extracorporeal Membrane 
Oxygenation (VA-ECMO) would have been possible as 
proposed in the 2020 EACTS/ELSO/STS/AATS 

consensus [15]. Impella® in combination with VA-ECMO 
(called ECmella or ECpella [16])has shown its useful-
ness as a left ventricular unloader and return of sys-
tolic function with reduced in-hospital mortality 
compared to a group of patients on VA-ECMO without 
left unloading [17–20]. A VA-ECMO in postcardiotomy 
for mitral valve surgery has been shown by Pingpoh 
and Co to have a higher risk of in-hospital mortality 
compared to VA-ECMO postcardiotomy for non-mitral 
heart surgery [21]. In their series, the authors show 
that the two most common causes of death in the 
mitral valve surgery group were multi-organ dysfunc-
tion resulting from uncontrollable bleeding and 
thrombosis of left-sided cardiac chambers. Intracardiac 
thrombosis is not only facilitated by the presence of a 
newly implanted mitral valve prosthesis but also by 
the reduced blood flow through the mitral and aortic 
valves. This flow reduction results from the pre-existing 
left ventricular systolic dysfunction and the increased 
afterload caused by the retrograde injection of 
VA-ECMO.

Based on this observation, it seemed legitimate to 
us to optimise perioperative management in order to 
avoid the use of VA-ECMO in postcardiotomy. In the 
event that a VA-ECMO is required, we would have 
obtained an immediate left ventricular unloading with 
a sufficient transmitral flow to limit the risk of the 
appearance of intracardiac thrombus.

Percutaneous edge-to-edge mitral valve repair has 
been described as a method of managing acute mitral 

Figure 5.  3D view of the mitral bioprosthesis.
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regurgitation in patients in cardiogenic shock when 
the surgical risk is considered prohibitive with good 
results [22–24]. Nevertheless, in view of the young age 
of the patient and the need for a combined procedure 
on the tricuspid valve, the most suitable option for the 
patient seemed to be a combined surgical valve pro-
cedure under percutaneous ventricular assistance.

In this paper, we report the use of a percutaneous 
ventricular assist device as a Bridge to combined mitral 
and tricuspid valve surgery for acute primary mitral 
regurgitation. The impella® CP allowed easy weaning 
from the extracorporeal circulation with moderate ino-
tropic support. The device could be weaned at day 4 
post-operatively and discharge from the hospital at 
day 30. We did not experience any complications 
related to the use of the Impella during intraoperative 
management. Impella CP can be safely used for the 
perioperative management of combined valve surgery. 
Randomised trials are needed to confirm the useful-
ness and place of Impella CP in the perioperative man-
agement of high risk cardiac surgery.

Disclosure statement

No potential conflict of interest was reported by the 
author(s).

References

	 [1]	 Lorusso R, Gelsomino S, De Cicco G, et  al. Mitral valve 
surgery in emergency for severe acute regurgitation: 
analysis of postoperative results from a multicentre 
study. Eur J Cardiothorac Surg. 2008;33(4):573–582. doi: 
10.1016/j.ejcts.2007.12.050.

	 [2]	 McDonagh TA, Metra M, Adamo M, et  al. 2021 ESC 
guidelines for the diagnosis and treatment of acute 
and chronic heart failure. Eur Heart J. 2021;42(36):3599–
3726. doi: 10.1093/eurheartj/ehab368.

	 [3]	 Dekker ALAJ, Reesink KD, van der Veen FH, et  al. 
Intra-aortic balloon pumping in acute mitral regurgita-
tion reduces aortic impedance and regurgitant fraction. 
Shock. 2003;19(4):334–338. doi: 10.1097/00024382- 
200304000-00007.

	 [4]	 Ergle K, Parto P, Krim SR. Percutaneous ventricular assist 
devices: a novel approach in the management of 
patients with acute cardiogenic shock. Ochsner J. 
2016;16(3):243–249.

	 [5]	 Chera HH, Nagar M, Chang N-L, et  al. Overview of 
impella and mechanical devices in cardiogenic shock. 
Expert Rev Med Devices. 2018;15(4):293–299. doi: 
10.1080/17434440.2018.1456334.

	 [6]	 Maniuc O, Salinger T, Anders F, et  al. Impella CP use in 
patients with non-ischaemic cardiogenic shock. ESC 
Heart Fail. 2019;6(4):863–866. doi: 10.1002/ehf2.12446.

	 [7]	 Lemaire A, Anderson MB, Lee LY, et  al. The impella 
device for acute mechanical circulatory support in 

patients in cardiogenic shock. Ann Thorac Surg. 2014; 
97(1):133–138. doi: 10.1016/j.athoracsur.2013.07.053.

	 [8]	 Baumgartner H, Falk V, Bax JJ, et  al. ESC/EACTS guide-
lines for the management of valvular heart disease. Eur 
Heart J. 2017;38(36):2739–2791.

	 [9]	 Vahanian A, Beyersdorf F, Praz F, et  al. 2021 ESC/EACTS 
guidelines for the management of valvular heart dis-
ease. Eur Heart J. 2021;43(7):561–632.

	[10]	 Watanabe S, Fish K, Kovacic JC, et  al. Left ventricular 
unloading using an impella CP improves coronary flow 
and infarct zone perfusion in ischemic heart failure. J 
Am Heart Assoc. 2018;7:1–11.

	[11]	 Tedford RJ, Hassoun PM, Mathai SC, et  al. Pulmonary 
capillary wedge pressure augments right ventricular 
pulsatile loading. Circulation. 2012;125(2):289–297. doi: 
10.1161/CIRCULATIONAHA.111.051540.

	[12]	 Markus B, Patsalis N, Chatzis G, et  al. Impact of mi-
croaxillar mechanical left ventricular support on renal 
resistive index in patients with cardiogenic shock after 
myocardial infarction: a pilot trial to predict renal organ 
dysfunction in cardiogenic shock. Eur Heart J Acute 
Cardiovasc Care. 2020;9(2):158–163. doi: 10.1177/20488 
72619860218.

	[13]	 Osswald A, Schmack B, Goldwasser R, et  al. Impella 5.0® 
as bridge-to-recovery short-term mechanical circulatory 
support after LVAD explantation. J Thorac Dis. 
2019;11(Suppl 6):S960–S962. doi: 10.21037/jtd.2019. 
04.34.

	[14]	 Imaoka S, Kainuma S, Toda K, et  al. Impella support as 
a bridge to surgery for severe mitral regurgitation with 
cardiogenic shock. Circ Rep. 2021;3(3):178–181. doi: 
10.1253/circrep.CR-21-0016.

	[15]	 Lorusso R, Whitman G, Milojevic M, et  al. 2020 EACTS/
ELSO/STS/AATS expert consensus on post-cardiotomy 
extracorporeal life support in adult patients. Eur J 
Cardio-Thoracic Surg. 2020;59:12–53.

	[16]	 Belohlavek J, Hunziker P, Donker DW. Left ventricular 
unloading and the role of ECpella. Eur Heart J Suppl. 
2021;23(Suppl A):A27–A34. doi: 10.1093/eurheartj/
suab006.

	[17]	 Donker DW, Brodie D, Henriques JPS, et  al. Left ventricu-
lar unloading during veno-arterial ECMO: a review of per-
cutaneous and surgical unloading interventions. Perfus. 
2019;34(2):98–105. doi: 10.1177/0267659118794112.

	[18]	 Baldetti L, Gramegna M, Beneduce A, et  al. Strategies of 
left ventricular unloading during VA-ECMO support: a 
network meta-analysis. Int J Cardiol. 2020;312:16–21. 
doi: 10.1016/j.ijcard.2020.02.004.

	[19]	 Tongers J, Sieweke JT, Kühn C, et  al. Early escalation of 
mechanical circulatory support stabilizes and potential-
ly rescues patients in refractory cardiogenic shock. Circ 
Hear Fail. 2020;13(3):e005853.

	[20]	 Pappalardo F, Schulte C, Pieri M, et  al. Concomitant im-
plantation of impella® on top of veno-arterial extracor-
poreal membrane oxygenation may improve survival of 
patients with cardiogenic shock. Eur J Heart Fail. 
2017;19(3):404–412. doi: 10.1002/ejhf.668.

	[21]	 Pingpoh C, Salama A, Diab N, et  al. Postcardiotomy me-
chanical support in patients with mitral valve prosthe-
ses is associated with poor survival. Int J Artif Organs. 
2020;45(2):127–133. doi: 10.1177/0391398820982621.

https://doi.org/10.1016/j.ejcts.2007.12.050
https://doi.org/10.1093/eurheartj/ehab368
https://doi.org/10.1097/00024382-
https://doi.org/10.1097/00024382-
https://doi.org/10.1080/17434440.2018.1456334
https://doi.org/10.1002/ehf2.12446
https://doi.org/10.1016/j.athoracsur.2013.07.053
https://doi.org/10.1161/CIRCULATIONAHA.111.051540
https://doi.org/10.1177/20488
https://doi.org/10.1177/20488
https://doi.org/10.21037/jtd.2019.
https://doi.org/10.21037/jtd.2019.
https://doi.org/10.1253/circrep.CR-21-0016
https://doi.org/10.1093/eurheartj/suab006
https://doi.org/10.1093/eurheartj/suab006
https://doi.org/10.1177/0267659118794112
https://doi.org/10.1016/j.ijcard.2020.02.004
https://doi.org/10.1002/ejhf.668
https://doi.org/10.1177/0391398820982621


6 P. AMABILI ET AL.

	[22]	 Benito-González T, Estevez-Loureiro R, Garrote-Coloma 
C, et  al. Combined transcatheter treatment of ventricu-
lar septal rupture and mitral regurgitation after an 
acute myocardial infarction. JACC Cardiovasc Interv. 
2017;10(24):2577–2579. doi: 10.1016/j.jcin.2017.08.048.

	[23]	 Valle JA, Miyasaka RL, Carroll JD. Acute mitral regurgita-
tion secondary to papillary muscle tear: is transcatheter 

edge-to-edge mitral valve repair a new paradigm? Circ 
Cardiovasc Interv. 2017;10:1–7.

	[24]	 Komatsu I, Cohen EA, Cohen GN, et  al. 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. doi: 10.1016/j.cjca.2019.06.024.

https://doi.org/10.1016/j.jcin.2017.08.048
https://doi.org/10.1016/j.cjca.2019.06.024

	Use of percutaneous ventricular assist device as bridge to high risk combined heart valve surgery
	Introduction
	Case report
	Discussion
	Disclosure statement
	References



