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- Objectives

e Define ECMO, including international application and outcomes

e Describe innovative ECMO Configurations at CUIMC: Data collection,
Analysis and Results

e Define VA ECMO
e Discuss the “ECMO System” and the “Central Sports Model”

e Detail importance of the “ECMO System” and the “Central Sports Model” in
the world of ECMO Therapy
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WHEIRE
~ Extrac orporeal vVliembrane Oxygena on ECI O

ECMO is defined as the use of a modified cardiopulmonary
bypass (CPB) circuit for temporary life support for patients
with potentially reversible cardiac and/or respiratory
failure. ECMO provides a mechanism for gas exchange as
well as cardiac support thereby allowing for recovery from
existing lung and/or cardiac disease (ELSO, 2014).

e Bridge to rescue, recovery, transplantation, destination, decision and
bridge to bridge

e ECMO does not fix the underlying problem, it provides support
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P__hysic__)logy of ECMO

Arterial outflow
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Basic Modes of ECMO

"‘M

VV ECMO

VA ECMO

Vein-ECMO-artery | Vein-ECMO-vein

Used in cardiac or Used in pulmonary
cardiopulmonary failure
failure

Weinzerl Visual Media, Indiana University 2015
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nternational Application of ECMO

Centers by year
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Overall Outcomes

Total Runs Survived ECLS Survived to DC or
Transfer

Neonatal
Pulmonary 83% 72%
Cardiac 65% 41%
ECPR 67% 666 41%
Pediatric
Pulmonary 67% 4,812 58%
Cardiac 69% 4,941 51%
ECPR 57% 1,508 41%
Adult
Pulmonary 66% 8,040 58%
Cardiac 57% 5,222 41%
ECPR 39% 1,144 28%

Total 69% 48,572 55%
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Adult Respiratory (18 years and over)

Annual Respiratory Adult Runs
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~ International Application of ECMO

Adult Cardiac (18 years and over)

Annual Cardiac Adult Runs
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The first successful Adult ECMO 1971  Walking Adult ECMO at CUIMC 2012
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ECMO at NewYork-Presbyterian/Columbia
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NewYork-Presbyterian/Columbia and NewYork-
Presbyterian/Morgan Stanley Children’s Hospital
Achieve Platinum Level Excellence in Life Support
Award

Prestigious Critical Care Award Recognizes Use of Life-Saving ECMO Treatment

Sep 23, 2016

NEW YORK — The Center for Acute Respiratory Failure and Cardiac ECMQ Program at New/York-
Prestyterian/Columbia Uriversity Irving Medical Center and the Pediatric ECMO Program at NewYork-
PrestyteriandMorgan Stansey Chidren's Hospital have teen designatec & Platinum Level Center of Bicellence
for the Exoelence in Life Support Award from the Extracorgoresl Life Support Organization (ELSO, an
international non-profit conzortum dedicated to the develcpment of novel therapies for people with organ
fallure). Worldwide, only five extracorporeal life suppart (ECLS) canters were awarded platinum status and
this is the firsttime this Status was awarded
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ECMO Quantitative Data at CUIMC

H Cardiac ECMO
= Non-Cardiac ECMO
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ualitative Data at CUIMC
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Results of the Analysis

MstlnnovatleECMO cnfluratnsat CUMC utilized on a regular basis:

e The ECMO System
- VA ECMO
- since 2015

e The Central Sports Model ECMO
- VA ECMO

- since 2015
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ualitative Data at CUIMC
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ualitative Data at CUIMC
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- What is VA ECMO?

e — <.

e Veno-arterial (VA JECMO is a caFd"ac |
cardiopulmonary support used in severe heart
or heart/lung failure

e Supports the right heart, left heart and the lungs

e Provides gas exchange and organ perfusion

From patient

e Blood is drained from the venous system, into the
To patient
ECMO circuit, then returned into the arterial system u nﬁwmwhk..,f

B Oxygenated blood
W Mixed oxygenated and deoxygenated blood

e Commonly used is the femoro-femoral approach Chung et al. 2014
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The ECMO System

From: Novel minimally invasive surgical approach using an external ventricular assist device and extracorporeal membrane oxygenation in refractory cardiogenic shock
Eur J Cardiothorac Surg. 2016;51(3):591-596. doi:10.1093/ejcts/ezw349
EurJ Cardiothorac Surg | © The Author 2016. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved.
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ECMO System: Breakdown and

ceauernce Ol >vaedes d

Minimally Invasive Short Term External
Ventricular Assist Device (VAD)

e Stage 1
e For left ventricular (LV) failure

e Incision: mini-left anterior thoracotomy for drain,
and a small infraclavicular incision for reinfusion

e Cannulation: LV apex and axillary artery

Venous drain

e Stage 2

e For right ventricular (RV) failure

e Cannulation: Internal jugular or femoral venous drain
e Incision: Internal jugular or femoral vein

* Y connects to the LV drain

m Coromers UTNIveRsITY 2 NewYork-Presbyterian
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Oxygenator CentriMag Circuit

|| e Stage 3 e Stage 4
e For lung failure e All cannulas get connected to the CentriMag

e Connection: spliced onto the arterial circuit
cannula between pump and axillary e ECMO support is established

reinfusion * Flows adjusted to allow aortic valve opening

= 32 Annual BAOCH Conlernence
L e 1, P Ht S, v

BAGN £




SpeC|f|cs of I\/Ianagmg the ECI\/IO System in the

e Ratio of the two venous flows is adjusted 1 @t e
throughout the ECMO run and weaning

Femoral

. amount of o
e In case of hyperperfusion of the cannulated blood allowed Ef::)eucﬁ of

arm, banding of the axillary artery is to pass via the blood diverted

performed distal to the cannulation site heart into the ECMO
from venous

system
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Weaning Trajectory of the ECMO System

I

H RV Support |

If unable to wean, switch
to RVAD CentriMag

Attempt to wean
first

Place Hoffman clamp on
femoral drain

Gradually decrease RV
drain flows by clamping

v
‘ Pulmonary Support l

Attempt to wean second
N
| LV Support ‘

Gradually decrease LV drain If unable to wean, switch to LVAD
flows Centrimag or durable LVAD

Gradually wean FDO2 and Sweep on oxygenator

Attempt to wean third
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ECMO System Compared to Basic VA ECMO

Improved outcomes in refractory cardiogenic shock

Avoidance of median sternotomy and cardiopulmonary bypass
Greater circulatory support

Full LV decompression

Gradual wean

Ambulation once femoral drain removed

00

Complex surgical technique
Highly trained ICU team
Not suitable in subclavian arterial stenosis
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The Central Sports Model ECMO

COACH, Department of Surgery.
© 2016 Columbia University. All Rights Reserved.
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Central Sports Model: Sequence of Stages of
Surgical Technique

R — ‘ Anastomization- Stage 3

e Bioline Fusion vascular graft
is placed, as conduit

Arteriotomy- Stage 2 between artery and ECMO, |
® Mini-proximal cannula

¢ Longitudinal
e Small retractor g

Sternotomy- Stage 1

® 30 degree beveled

e Sits 1cm from junction of
aorta and innominate
artery

e Graft is sutured to artery

Arterial Cannulation- Stage 4 Venous Cannulation- Stage 5

e Incision above right clavicle e Percutaneous incision ECMO initiation-
e Arterial cannula is tunneled e Venous cannula is inserted Stage 6
1cm into the graft into right internal jugular vein e Sternotomy and

e Cannula is sutured in, de-aired  Cannulais sutured in, de- incision are closed
and connected to ECMO aired and connected to ECMO
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- Specifics of Managing the Central Sports Model

e Avoiding hyperperfusion of the right subclavian and carotid arteries is key.
It is done during cannulation by:
- Using a dilator for tunneling of the arterial cannula
- Sharply beveling the graft

e Extubation within 12 hours of ECMO cannulation
e Management of hemodynamics same as for basic VA ECMO
e Initiation of physical therapy and early mobilization as soon as possible
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- Weaning Trajectory of the Central Sports Model

e Gradually decrease ECMO flows by
Pulmonary Hypertension lowering speed

e May need medical therapy for pulmonary
hypertension )

Pre Lung Transplant No weaning
Lung transplantation with VA ECMO

Gradually decrease ECMO flows by lowering
RV Support speed

May need medical therapy for RV support

“” Corumsia UN1vERsITY - NewvYork-Presbyterian B AE N~ 320 Al BACCN Conference
MEeDICAL CENTER Columbia University Irving Medical Center




Central Sports Model Compared to Basic VA ECMO

e Bridge to lung transplantation in pulmonary hypertension and right heart
failure

Type of incision accommodates clam-shell lung transplantation incision
technique

Type of configuration may remain during lung transplantation
Rapid extubation (<12 hours)
Suitable for patients with small stature

e Complex surgical technique
e Highly trained ICU team
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‘ The ECMO System

e Safe, effective, innovative configuration
e >25 cases/ 2 years of implementation

‘ The Central Sports Model ECMO

e Safe, effective, innovative configuration
e >15 cases/ 2 years of implementation
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https://www.elso.org/default.aspx
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