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Objectives

1. ECMO Weaning
2. ECMO Complications

3. MCS Device Integration in Conjunction with VA ECMO
1. LAVAECMO

TTTTTTTTT



* No disclosures

HealthCare

GILL HEART & VASCULAR
INSTITUTE



UKHC ECMO Program

* Member of ELSO since 1994
 Designated Center of Excellence since 2012
* Currently providing ECLS support for

* Neonatal

* Pediatric
o Adult

2020 Award
Recipient
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« Gradual reduction in ECMO flows over several hours/ days

« Consider increasing anticoagulation regimen due to low circuit flow
« Strict observance of hemodynamic changes

* Inotropic support if needed

 TTE or TEE study for real time evaluation of myocardial recovery

* Trial off by placing a shunt into the ECMO circuit

« Decannulation by percutaneous closure of the artery or by direct cutdown
and closure.
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UK VA ECMO Weaning Protocol
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UKHC ECLS
VA Weaning Procotol

Etiology of cardiac failure in full ECLS
compatible with recovery? support

Hemodynamically stable?

VP <16
MAP>60
Pulse pressure >20 NO
Noflow dose vasopresscr/inatrape support

Adequate pulmonary function?
pCO2 <45 on 2lpm or less sweep

Incremental decrease in ECLS flow until 2Ipm

+do not wean cirauit FiO
*consider increasing AC during low flow

MAJ 07
Acceptable ECHO (1.2, LV EF >20/ rtic VT| >
stention, no LV stasis)?
MvO2 >557
Adequate end organ perfu:
Acceptable ABG (i

Utilize recirculation bridge
Flash cannulas qSmin

3sing AC during low flow

MAP mal
Acceptable ECHO (i¢. LV E 10 LV/RY,
distention, nc

MvO2 >552
Adeguate end organ perfusion? (0 acidc
Acceptable ABG (.¢. pO2> 60, CO2 35-4

|
YES
v

Plan for decannulation

Return flows to 2.5Ipm
until decannulation




ECMO Trial Off Bridge
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ECMO Complications

Circuit Concerns Patient Concerns
= Mechanical Failures = Bleeding
= Thrombus in circuit = Limb Ischemia
* Incorrect cannula » Harlequin Syndrome
positioning = MSOF

» Oxygenator failure
= Pump malfunction

= |nfection
= Exposure to Blood product

= Air in circuit transfusions
» Tubing rupture = Delirium
= Pain

» Arrythmias and Cardiac Arrest
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North-South Syndrome

» Also known as Harlequin Syndrome
« Cardiac Output vs. ECMO Flow and the mixing cloud
* [ndication of patient improvement?
* VA — hybrid conversion

https://www.vanityfair.com/hollywood/2016/08/harley-quinn-suicide-squad-margot-robbie-domestic-violence
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https://www.researchgate.net/figure/North-south-Harlequin-syndrome-a-common-consideration-with-femoral-artery-cannulation_figd 327723526



enter Specific Complications

Adult Cardiac Complications from 2017 to Present

No Reported % Reported  Survived % Survived

[ ) M OSt COI I l I I lo n " Mechanical: Oxygenator failure 7 2.7% 1 14%
L] 4 e "

Mechanical: Cannula problems 3 1.2% 1 33%
. Mechanical: Circuit change 14 5.4% B 29%
o Oxyg e n ato r F a I I u re Mechanical: Thrombosis/Clots: circuit component 6 2.3% 2 33%
Hemorrhagic: Gl hemorrhage 7 2.7% 1 14%
C - - C h Hemorrhagic: Cannulation site bleeding 1 0.4% 0 0%
o I rcu It a n g e Hemorrhagic: Surgical site bleeding 15 5.8% 6 40%
Hemorrhagic: Peripheral cannulation site bleeding 4 1.6% 0 0%
o C RRT use and i ncreased Neurologic: Brain death 1 0.4% 0 0%
Neurologic: Seizures Confirmed by EEG 1 0.4% 1 100%
Cre ati n i n e Neurologic: CNS Infarction (US or CT or MRI) 12 4.7% 1 8%
Neurologic: CNS diffuse ischemia (CT/MRI) 2 0.8% 0 0%
Renal: Creatinine 1.5-3.0 81 31.4% 28 35%
ff S - Renal: Creatinine > 3.0 41 15.9% " 27%
® La rg e St e e Ct O n u rVI Va I Renal: Renal Replacement Therapy Required 76 29.5% 14 18%
Cardiovascular: Inotropes on ECLS 19 7.4% 6 32%
Py Li m b I SCh e m ia Cardiovascular: CPR required 5 1.9% 1 20%
Cardiovascular: Cardiac arrhythmia 23 8.9% “ 17%
. . . Cardiovascular: Tamponade (blood) 3 1.2% 1 33%
[ J S u rg I Ca I S Ite b I e ed I n g Pulmonary: Pulmonary hemorrhage 1 0.4% 0 0%
Infectious: Culture proven infection (see Infections) 1 0.4% 0 0%
. - Infectious: WBC < 1,500 1 4.3% 2 18%
« Cardiac Arrythmia e - .
Metabolic: pH < 7.20 1 0.4% 0 0%
Metabolic: Hyperbilirubinemia 18 7% 5 28%
Metabolic: Moderate hemolysis 7 2.7% 2 29%
Metabolic: Severe hemolysis 2 0.8% 1 50%
Limb: Ischemia 4 1.6% 1 25%
Limb: Compartment Syndrome 4 1.6% 0 0%
Limb: Fasciotomy 9 3.5% 0 0%
Healthc are Limb: Amputation 2 0.8% 0 0%
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CRRT in tandem with ECMO
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Bleeding

« Concerns of internal vs. external bleeding
 Surgical incisions
« Cannulation site bleeding

» Retroperitoneal Bleeding
« Stroke

» Use of Anticoagulation during and post cannulation
* Heparin vs Bivalrudin
» Bolus strategies
* No AC strategy
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Hemostasis in the ECLS Patient

Patient
Preexisting
thrombophilia
Immobility
Concomitant diseases

ECMO
Contact
activation of
coagulation
cascade
Inflammation
Platelet
activation
Intracardiac
Stasis
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Patient
Coagulopathies
Concomitant diseases
J Liver Fxn
J Renal Fxn

Procoagulant/
Thrombosis

Anticoagulant/
Bleeding

Other therapies
- Bleeding treatments

Other therapies
- TIM
- Antiplatelets

ECMO
Acquired VWF
Factor
Consumption
Platelet
consumption
Dilution
Cannulation
Hypertension
Anticoagulation
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Cardiac Arrest

* No Chest compressions if
flows are maintained

» Chemically code only
» Cardioversion only

BEEEEEEEEEEEEEEEEE

&
* Full Code status

 Compressions: Native
Cardiac output is required.
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ECMO Emergencies

Air Embolism

Potential Open Stockcocks

Cracks in connectors or tubing
Causes Oxygenator Gas leak

« Clamp circuit immediately
» Place Patient in Trendelenburg

Interventions position

* Maximize Ventilator support

» Use inotropic/vasopressor support
» Get the air OUT! ASAP
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Air Embolism
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Watch out for the wires
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ECMO Emergencies

Accidental De-cannulation

Clamp circuit
VBA (Venous-Bridge-Arterial)

\

‘ Establish Rescue Vent Settings
|

/

Apply Direct pressure

Prepare for Mass transfusion

[
‘ Notify ECMO Attending for Surgical intervention

/
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Emergency Backup

Only for console Power failure

Turn Handcrank in Clockwise
position

Maximum speed is controlled by
operator

Monitor LED speed while
performing manual propulsions

« Clamp lines while not actively
handcranking to avoid retrograde
Flow

* Note: If CRRT is running in tandem with
the ECLS Circuit, You MUST Clamp the
Manifold / shunt Off prior to Handcranking
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LV Unloading Strategies
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Considerations with Impella vs IABP

Impella IABP
 P-level considerations e Auto vs. Semi-Auto
* Weaning ECMO and  Cardiac Stun patients

Increasing Impella Support
* Which do you remove first?
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LV Unloading with VA ECMO

* Prevents complications of

* Lung Edema
LV Thrombosis |
 Eventual RV failure or Biventricular failure

* Drainage of the LA, RA, and LSPV

» Transeptal Puncture

e Similar to VA ECMO + Impella support
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Any Questions?
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