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Abstract 

High-risk transcatheter procedures requiring hemodynamic support are growing and require 

multiple vascular access that may be challenging in cases of peripheral artery disease or lack 

of radial access and exposure to a higher risk of vascular complications. We report the novel 

utilization of a Y-shaped arterial extracorporeal membrane oxygenation (ECMO) cannula 

used as a single femoral access to perform percutaneous coronary intervention (PCI) and 

aortography during high-risk transcatheter aortic valve replacement (TAVR). The utilization 

of this 2-in-1 ECMO cannula may simplify vascular access and reduce vascular and bleeding 

complications during high-risk ECMO-supported transcatheter procedures. 

1 INTRODUCTION 

With the development of mechanical circulatory support and transcatheter aortic valve 

replacement (TAVR), efficient therapeutic solutions can be proposed to patients with severe 

aortic stenosis and unstable hemodynamic conditions.
1, 2

 Given the high prevalence of 

coronary artery disease in patients with aortic stenosis (40%-75% of those undergoing 

TAVR), combined percutaneous coronary intervention (PCI) and structural procedures 

requiring mechanical circulatory support are increasingly being performed.
3, 4

 Since these 

procedures require multiple arterial access, it can be challenging to preform them in cases of 

peripheral artery disease or lack of radial access, exposing patients to vascular complications. 

A Y-shaped peripheral arterial cannula for extracorporeal membrane oxygenation (ECMO) 

with a side arm branch allowing the introduction of an occlusion balloon has been developed 

for two main purposes—intraluminal aortic clamping in minimally invasive cardiothoracic 

surgery or selective perfusion of the organs that should be transplanted (compartmental 

ECMO) in a nonheart-beating donor. 

We have reported a case in which the ECMO cannula was used in a novel way to perform PCI 

and aortography with a single access during a high-risk TAVR procedure requiring 

hemodynamic support. 
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2 CASE REPORT 

A 67-year-old male patient was referred to our institution for cardiogenic shock. 

Transthoracic echocardiography indicated severe biventricular dysfunction and severe low-

output low-gradient aortic stenosis. The coronary angiogram revealed a long calcified left 

anterior descending artery (LAD stenosis) (Supplemental Video 1). Cardiac magnetic 

resonance imaging confirmed myocardial viability. After hemodynamic stabilization with 

medical inotrope therapy, this case was discussed by the cardiology team. Owing to the high 

risk of hemodynamic collapse during the procedure, combined PCI and TAVR were planned 

under ECMO circulatory support. As the preprocedural evaluation revealed no possibility of 

radial access, an arterial Y-shaped cannula was used (EndoReturn, Edwards Lifescience). The 

procedure was performed in a hybrid operating room by an interventional cardiologist and a 

cardiac surgeon. A mixture of lidocaine and naropeine was injected subcutaneously for local 

anesthesia. After echo-guided puncture, both the femoral arteries were preclosed with a 

suture-based system (Perclose Proglide, Abbott). A 21-French (Fr) ECMO arterial cannula 

was inserted into the left femoral common artery and a 23-Fr venous cannula was inserted 

into the left femoral vein (Figure 1). After circulatory support initiation, percutaneous 

coronary angioplasty of the LAD was successfully performed via the side branch of the 

arterial cannula with drug-eluting stent implantation (Supplemental Video 2). Subsequently, 

the delivery sheath was inserted via the right femoral access, and the side branch of the 

arterial cannula implanted in the contralateral groin was used again to perform aortography 

with the pigtail catheter during the deployment of balloon-expandable 23-mm SAPIEN 3 

(Edwards Lifescience) (Supplemental Video 3). ECMO was immediately weaned and 

explanted at the end of the procedure, and vascular access was percutaneously closed. 

Hemodynamic parameters remained stable throughout the procedure. The patient recovered 

rapidly and was discharged 10 days after defibrillator implantation and medical treatment 

optimization. 
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FIGURE 1 

Y-shaped arterial cannula inserted into the left femoral artery with guiding catheter inserted 

via the side branch  

3 DISCUSSION 

The implementation of a Y-connector to a standard arterial ECMO cannula has been 

previously described,
5-7

 but it has several drawbacks. The connector is a source of friction and 

it is difficult to manipulate the guiding catheter.
8
 The additional length of the connector may 

preclude easy access to coronary catheterization with a regular length-guiding catheter, 

especially in tall patients. The Y-connector implementation requires sequential arterial 

cannula clamping to add and remove the connector and necessitates the replacement of the 

arterial cannula at the end of the procedures. These multiple manipulations are time 

consuming and may increase the risk of bleeding or infectious complications. All these 

drawbacks could compromise the success of the procedure and explain why this technique is 

not being adopted routinely in clinical practice. 

We have reported a more straightforward technique for two-in-one arterial access by using a 

Y-shaped ECMO cannula in a modified way from its original intended use. The Y-shaped 

ECMO cannula was initially developed to insert and inflate an occlusion balloon in the 

abdominal aorta to confine the recirculation and maintain a longer and proper perfusion and 

oxygenation of the abdominal organs until donation or to perform endoaortic balloon 

occlusion in minimally invasive cardiac surgery.
9
 This cannula has the unique feature of 

having a Y-shaped proximal portion, with one branch for the arterial backflow line and a 

second short branch with a large inner diameter equipped with a rotating hemostatic valve not 

requiring additional connectors. The latter has a large inner diameter (21 or 23 Fr), facilitating 

the insertion and manipulation of the guiding catheter without compromising the ECMO flow 
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(Figure 2). The short length of the system allows catheterization of most of the anatomy with 

a regular length-guiding catheter. Moreover, this approach avoids an additional arterial 

puncture and could decrease the time of the procedure and risk of vascular access 

complications. 

 

FIGURE 2 

Characteristics of the Y-shaped arterial cannula   

Another technique to obviate the need for additional arterial access has been specifically 

proposed with the Impella percutaneous microaxial catheter-mounted ventricular assist 

device. It consists of a brief puncture through the hemostasis valve of the 14-Fr Impella 

insertion sheath, followed by successive dilatations, allowing accommodation of a long 7-Fr 

sheath beside the Impella catheter.
10

 

Overall, as there is a growing need to perform combined transcatheter procedures under 

circulatory support, a dedicated ECMO cannula could be developed with a shorter side arm 

and a smaller diameter to facilitate this high-risk and complex procedure. 

Further studies are needed to evaluate how the two-in-one ECMO cannula can help reduce 

vascular complications during high-risk ECMO-supported PCI. 

4 CONCLUSION 

Overall, the utilization of a Y-shaped ECMO cannula is a simple, sophisticated, and easily 

feasible percutaneous method to obtain two-in-one arterial access in high-risk PCI or 

structural ECMO-supported procedures. 

We encourage its use to reduce the number of vascular puncture and in cases in which the 

vascular access are limited. 
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