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Abstract

Concomitant treatment with veno-arterial extracorporeal membrane oxygenation (VA-ECMO) and Impella may improve out-
comes in patients with cardiogenic shock compared with VA-ECMO alone. Here, we explain a new method to introduce
Impella and ECMO through the same arterial access site and jugular venous cannulation to accomplish a mobile patient
concept.
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Introduction

Utilization of Impella to unload the left ventricle simulta-
neously with veno-arterial extracorporeal membrane oxygen-
ation (ECMO) may improve outcomes of the refractory car-
diogenic shock patients.1,2 In current practice when ECMO
and Impella are used together (Ecpella), multiple arterial ac-
cess sites will be intervened, as such the groin interventions
will limit mobilization of the patient. Here, we explain a
new method to introduce Impella and ECMO through the
same arterial access site and jugular venous cannulation to
accomplish a mobile patient concept.

Case report

A 49-year-old man with non-ischaemic cardiomyopathy was
admitted to our clinic in refractory cardiogenic shock. Trans-
thoracic echocardiography revealed severe left ventricular
dysfunction (20%). He was on three inotropic agents and bal-
loon pump support on admission. Ecpella intervention was
planned due to biventricular failure, refractory cardiogenic
shock, pulmonary artery diastolic pressures of 40 mmHg,
and hypotension despite increased vasopressor agents.

Operative details

Under general anaesthesia, a right midclavicular incision was
performed to explore the axillary artery. An 8 mm woven
Vascutec graft was modified to a Y graft. The graft was sewn
onto the axillary artery with a running 5/0 polypropylene su-
ture with a longer arteriotomy not to compromise arterial
flow during ECMO support (Figure 1, Video S1). Under fluoro-
scopic guidance, an Impella 5.5 device was introduced into
the left ventricular cavity. Despite his Impella 5.5 support,
central venous pressures remained 30 mmHg with pulmonary
artery pulsatility index of 0.6 (Table 1). Followed that from
the other Y arm, a 19F arterial cannula was introduced and
secured to the base of the axillary graft (Figure 2). Another
23F venous cannula was introduced through the right internal
jugular vein and advanced into the vena cava inferior under
fluoroscopic guidance. VA-ECMO was initiated with 3.5 lt
flow. The axillary wound was closed, tunnelling his Y graft un-
der his skin.

He was extubated postoperative second day and physically
active afterward, including exercising on a treadmill. He
stayed on Ecpella support for 19 days without any complica-
tion. His anticoagulation was IV systemic bivalirudin and
bivalirudin through Impella 5.5 purge, which was monitored
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with aPTT. He underwent heart transplantation as status 1
with his current ECMO and Impella support, during which
both devices were removed, and he was discharged 7 days
later.

Discussion

Extracorporeal membrane oxygenation has many advantages
for early metabolic recovery by providing improved circula-
tion, supporting all failing organs.3 However, left ventricular
distension is observed in almost 40% of the patients, and this
may lead to pulmonary edema, ventricular arrhythmias, and
left ventricular thrombus formation.3 Impella would unload
the left ventricle by venting through a coapting aortic valve.

Also, utilization of Impella combined with ECMO (Ecpella) de-
creases central venous pressure, pulmonary pressures, and
preserves right ventricle function and avoids stasis in cardiac
chambers and ascending aorta. In an international, multicen-
tre cohort study, left ventricular unloading was associated
with lower mortality in patients with cardiogenic shock
treated with VA-ECMO, despite higher complication rates,
supporting use of left ventricular unloading in patients with
cardiogenic shock treated with VA-ECMO.4

Bilateral femoral arteries or a combination of axillary and
femoral arteries are used for cannulation in general.1,5 Our
ECPELLA strategy not only requires one arterial site interven-
tion, which would decrease arterial side complications and
bleeding, but also arterial and venous access above the dia-
phragm helps to mobilize the patient afterward. We would
recommend this approach on anyone with 7 mm axillary ar-
tery diameter or higher with longer arteriotomy because
Impella chord would occupy some area in the arterial open-
ing site and in smaller axillary arteries this may cause resis-
tance to inflow. Ecpella configurations utilizing the groin ei-
ther for ECMO arterial inflow or Impella CP, or groin venous
cannulation did not facilitate true mobility of the patients;
hence, our patient was mobilized daily until his heart
transplantation.

A recent case report describes single arterial access for
Impella and ECMO placement through axillary artery on two
patients.6 First patient was placed Impella 5.0 support but
later on cannulated with a purse string on the same graft with
15F ECMO cannula. Second patient was placed on central
ECMO for postcardiotomy shock and later had a Y graft like
our patient on the axillary artery to continue ECMO and place
Impella 5.5. However, a true mobility neither achieved nor
was the goal for those patients. Both patients had groin

Figure 1 Y graft anastomosis on axillary artery.

Table 1 Haemodynamic parameters before and after mechanical
circulatory support

Preoperative
Before
Impella

After
Impella

After Ecpella
(10 h)

Blood pressure (mmHg) 91/65 90/73
Mean arterial BP (mmHg) 74 76 79
Heart rate 82 75
PA diastolic 40 31 21
CVP 35 30 11
PAPI 0.4 0.5 2
SVO2 52 77
Cardiac index 1.9 2.4
Epinephrine (mcq/kg/
min)

0.04 0.04

Milrinone (mcq/kg/min) 0.15 —

Norepinephrine (mcq/kg/
min)

0.1 —

BP, blood pressure; CVP, central venous pressure; PA, pulmonary
artery; PAPI, pulmonary artery pulsatility index.
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venous cannulation, and Ecpella support was only kept for
3 days, which did not endure long enough to test their inno-
vative approach. Hence, our strategy was well planned at
once for better Ecpella configuration to achieve full mobility
and transplant the patient without any complications, and
endurance of the system was well proved keeping Ecpella
support for 19 days.

Single arterial Ecpella configuration and upper body based
dual-device haemodynamic support allowed full mobility of
the advanced heart failure patient for an extended period un-
til the next corrective therapy was available.
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Video S1. ECMO and Impella intervention.
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