
Management of 
ECMO

부산대학교병원

흉부외과

송승환

2019 대한내과학회춘계학술대회



Nothing to declare



ECMO
• ExtraCorporeal Membrane Oxygenation

• ECLS(ExtraCorporeal Life Support)



Devices
EBS PLS



Configurations 
Venoarterial Venovenous

Circulatory support
With oxygenation 



Role of ECMO

Bridging 

Recovery  

Rescue



Management of ECMO
Hemodynamic 

Respiratory

Anticoagulation

Transfusion 

Renal functionSedation

Infection 

Nutrition

Rehabilitation 



• 적절한 flow ?

1. Normal CI = CO / BSA = 2.4 – 4.0 L/min/m2

2. Adequate RPM

ECMO flow



1. Pump speed

2. Size of cannula

3. Position of cannula

4. Patient blood volume

Flow 를결정하는인자



• High negative pressure

• Squeeze blood cells –

hemolysis

• Cannula position

• Patient’s low blood 

volume

Line Chattering



• Drain - FV, IJV, RA

• Perfusion - FA, 

axillary artery, aorta

VA ECMO

Drain

Perfusion



• Drain FV

• Perfusion FV, IJV

VV ECMO

Perfusion

Drain



Veno-venous ECMO
physiologic

“simply elevate the oxygen in 
central venous blood”



Hemodynamic
• Normal blood pressure

• Usually result in decreasing vasopressor and 
inotropic requirements

• lung rest -> reduction of intrathoracic 
pressure

• Improved myocardial oxygen delivery

• Maintaining adequate preload without 
concern of worsening lung function



Respiratory support

• VILI(ventilator induced lung injury)

• “Lung protective” parameters
o Tidal volume  ≤ 6ml/kg

o Plateau airway pressures ≤ 30 cmH2O

o PEEP(positive end expiratory pressure) 10 cmH2O

o Respiratory rate 10~12 breaths per minute

o FiO2 30 %, accepting PaO2 ≥ 45 mmHg

• Peripheral sat%: 85-92% 



ECMO gas exchange
• Ventilator 와유사

o Sweep gas flow = 

minute volume

CO2 clearance 관련

o ECMO flow : sweep 

flow = 1:1

o FiO2 = ventilator 

FiO2

O2 level과관련



Gas exchange
Monitoring

• ECMO ABGA = 
Oxygenator function
을반영

• 항상 drain line vs 
perfusion line의 color 
차이를확인



Re-circulation



ELSA
(assurance)



Vf-Vj configuration



Dual Lumen (dl) Vj-V 
configuration



VV ECMO with RV 
failure

• Vf-VjAf

configuration

• Both, partial 

support

• Sternotomy, 

oxyRVAD
o RA-PA



Weaning of VV ECMO
• Capping the gas inlet

• After12-24 hrs observation, decannulate



Lung recovery



Change 



Bridge to transplantation

Indication

Contra-Ix

Awaken
Rehabilita

tion 

Type of 
support



Ambulatory, BTT



Veno-arterial ECMO

More complicated



Hemodynamic
1. Mean arterial blood 

pressure ≒ 60 
mmHg

2. Discontinue 

vasoactive agents

3. Avoid hypertension

1. Afterload 증가로
myocardial recovery

를방해

2. Centrifugal pump의경
우 venous return을방
해하여 flow 감소를야기



Monitoring
• Monitoring for 

adequate tissue 
perfusion
1. Serum lactate level

2. acidosis

3. Adequate urine 
output

4. Mixed venous 
saturation (SVO2)

> 70%



Central 
cannulation

Peripheral 
cannulation



Central vs peripheral
• Percutaneous

• Limited flow

• Additional vent 

procedure

• Harlequin syndrome

• Limb ischemia

• Open

• Good ECMO flow

• On-site Left vent

• Bleeding



Harlequin syndrome



• SpO2 target

1. 95% for VA ECMO

• Lung rest

o Avoid high tidal volume and pressure < 25 

cmH2O

• Avoid hyperoxia

• Avoid respiratory acidosis

Peripheral Saturation



Vf-AfVj configuration
• Peripheral VA 

ECMO with lung 

failure

• V-VA ECMO

-> VV ECMO

-> weaning



Vent the LV

Prevent 
lung injury

Avoid 
stasis 
within the 
LV

Promote 
myocardial 
recovery



Venting 
• Septostomy, 

trans-aortic 

venting

• Open surgical

venting



• Most fetal vascular complication

• Golden time, doppler check every 2 hrs.

• Reperfusion injury

• Acidosis

• ARF

Limb ischemia



Distal perfusion



Reassurance



Peripheral, but upper 
extremities

• Jugular v. –

subclavian a.

• Need open 

technique

• Arm swelling



Central ECMO

RAva-Ao
configuration



Wean ECMO

VTI=Velocity-time integral





Common management



Anticoagulation (Heparin)
o Target ACT 

(activated 

clotting time) : 

180-220 sec

o aPTT, factor Xa

assay

o Futhan, 

argatroban



o Platelet count > 10 만/mm3

o Hematocrit > 35-40 %

o Fibrinogen > 150 mg/dl (50-100 mg in 1  pack of 

cryoprecipitate)

o FFP

• Hypovolemia, 응고인자부족, AT III 부족

• Vit. K 같이보충하는것이좋다

o Albumin > 2.5 mg/dl

o Electrolyte imbalance (potassium…)

Blood product 
administration



Practice 



• Compression

• Purse-string suture

• Coagulopathy 교정

• Revision

Cannula site
Bleeding 



Fixation



ECMO emergencies



Pump failure
• Acute thrombosis

• Circuit change



Air embolism



Rupture of circuit



Accidental de-cannulation
• Clamp

• Compress

• Stop pump

• Call for help

• Resuscitate the patient



Shut down
• Re-booting

• Another machine

• Hand crank





Take home massage

Viable exit strategy

Management goal

Timely change of 
type of support



Thank you for your 
attention


