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OBJECTIVES 

• What is weaning & Trial off 

• Criteria for weaning & Trial off

• Weaning protocols

• Trial off protocols

• Criteria for Decannulation

• Protocols for decannuation







WEANING

• Weaning –

• a slow decrease in pump flow or gas flow or FiO2 

of ECMO over hours to days in an effort to take 

away mechanical heart/lung support from the 

patient. 

• Trial off –

• To disconnect patient from the ECMO for few 

hours to a day without removing cannula 



WEANING

General Comments – VA ECLS
• NOT promoted for initial 24 hours

[helpful for patient to recover from pre-ECLS hypoxia]

• Weaning NOT continued if  inotrope doses need increasing beyond 

“tolerance” levels

• Weaning, if  all parameters stable, can progress –

• Weaning usually slower 

• Assess “arterial waveform” – reflects cardiac contractile function

• Gradually switching ventilatory parameters to ‘normal’ settings

• Monitor ACT closely & keep within ‘new range’

• Monitor blood gases and lactate closely



VENTILATORY MANAGEMENT 
‘Weaning ECLS’

With successful weaning of  ECLS, 
assisted ventilation parameters altered 

to ‘normal’ settings

ECLS flows rate + PEEP + PIP





















WEANING PARAMETERS



WHEN TO TRIAL OFF – VA ECMO

• Cardiac function slowly begins to improve

• Flows begins to fall

• Eventually good gases & tissue perfusion on 

minimal ECMO suuport

• Improved LV function

• Minimal inotropic support & ventilator support

• PA Pressures less than half systemic

• Special case ( bleeding, sepsis, “window”)



WEANING PARAMETERS FOR VA 
ECMO

• Increased pulsatility – Increased pulse pressure > 20

• Improved Mean arterial prresure > 70 in adult

• Echo evidence –

• Improved LV contractibility

• Decreased MR, minimal MR

• VTI of > 10 cm

• TDSa of > 6 cm

• Improved tissue perfusion – SVO2 > 70

• PH > 7.35



Liberating the patient on veno-arterial 
ECMO













WEANING STRATEGY FOR VA 
ECMO



























VA ECLS VV ECLS

Maintain SvO2  65% Maintain O2 Sats  85-90%

Wean for SvO2  70% Wean for O2 Sats  92%

WEANING PARAMETERS



TRIAL OFF 



• Method & Duration of   trial off  depends on type of  
support : VA  vs  VV

• Duration of  Trial Off  varies

• Usually not to exceed 1-3 hours

• ECLS circuit flow increased to decrease clot 
formation

Trial OFF ECLS



VA TRIAL OFF

• Clamp off

• Venous Line

• Bridge

• Arterial Line

• Disconnect GREEN pipe + Increase flow

• Release clamps (ABV) every 10 min to flush the 
cannula

• ACT every 30 min

• Do not leave pump unattended 

• Trial Off for 2 – 4 hrs  



VA TRIAL OFF - MONITORING

• Draw ABG & SVO2 or lactate at 30 minutes, 90 mins & 180 mins 

during trial off 

• Monitor MAP, Pulse pressire, pulse rate, saturation

• 2 D echo with color doppler before trial off after 1 hr & after 3 

hrs

• LV size

• LVEF

• Mitral regurgitation

• VTI & TDSA



TRIAL OFF VV VS VA

• Sweep gas off • Heparinise patient 
& circuit

• clamp off & clamp 
on

• sweep gas off

• flush cannulae 
Q10min

• Surgical 
decannulation

VV VA



TRIAL OFF VA ECMO

• Call surgical team & plan

• Go back to pump till surgical team is ready



METHOD

VA ECMO

Step 1: once decide

- Up grade ventilator setting to moderate level

- Start small dose Inotrope if required

Step 2 :

- Wean the pump flow by 10 ml/kg/hr

- Continue to wean support until minimum flow

 After any change  one should evaluate for 1 hour up to 3 hour

 Reduce the gas flow as proportional in blood flow  



Minimum flows

Neonates    50 - 100 ml/min

Pediatric      100 - 200ml/min

Adults          500 - 1000 ml/min

Complication : sluggish flow , clots



Step 3 :

 Reduce the ECMO Fio2 to 60%

 Keep the patient on idle flow for around 2 hours

 Heparin / ACT should be maintained upper end of 
the ordered range

 Increased potential for circuit clot as blood will 
remain  within the tubing for longer period of time



VV ECMO

Step 1 : 

Decrease the flow to moderate

 Wean the pump flow by 20 ml/kg/hr

 Continue to wean support flow is reduced 
to ½ the ECMO flow



Step 2 :

Upgrade ventilator setting

 Once you come on half the flow, upgrade ventilator 
setting to moderate level

 Ventilator setting should be– maintain Sp02 of ~ 
90%

 Fio2 decrease it to 40 %

 PEEP decrease to 6 – 8cmH2o

 TV around 6 ml/kg

 Peak inspiratory pressure of < 30 cmH2o 



Minimum flows

Neonates      500 – 1000 ml/min

Pediatric        1 – 1.5 l/min

Adult               2.5 – 3 l/min



Step 3 : 

Reduce Fio2 of ECMO

 Reduce Fio2 of ECMO till you reach Fio2 of 40 % on 
ECMO

 Maintain Spo2 of 90 %



Step 4 :

Decrease gas flow

 Finally come down on gas flow .Reduce gas flow to 
maintain of 0.5 l/min in adults

 In pediatric  to maintain flow  of 0.3 l/min

 In neonates to maintain flow of 0.1 l/min

 Heparin / Act  should be maintained or increased as 
pump flow is weaned ( upper end of the ordered range )

 Increased potential for circuit clot as blood will remain  
within the tubing for longer period of time



MONITORING 

• HgB 

• SvO2

• Lactate (unit dependant)

• Heart rate

• Urine output 

• CO2

• pO2

• 2 D echo



DECANNULATION

• Good gasses off ECMO

• Cardiovascular stability

• Assemble team

• Co-ordinator

• Specialist

• Fellow



DECANNULATION

• Transfer all drugs to patient

• Anaesthesia

• Ketamine 2 mg/kg

• Atracurium 1 mg/kg

• Gown and gloves



DECANNULATION
• Clean skin with and cannula with Betadine

• Drape as for surgery

• Insert a single horizontal mattress suture around the cannula



DECANNULATION

• Cut all sutures

• Clamp off the circuit

• Assistant clamps the cnnula as close to the skin as possible

• Assistant pulls cannula as Surgeon ties the mattress suture



DECANNULATION
• Tip of cannula sent for culture

• Dry dressing

• Repeat procedure for other cannula

• Give Vancomycin

• Neonates 15 mg/kg

• Adults 1 g

• Consider bolus of Gentamicin if on Vanc.



DECANNULATION VA

Most important

Dressing of Cannula
The most common mortality in ECMO is infection

Vascular lines are the most common sites for infection. 



POST DECANNULATION

• CXR is mandatory

• Recheck bloods

• ABG

• Haematology

• Biochemistry



QUESTIONS?



1)ECMO TRANSPORT 



1)CLINICAL FACTORS IMPACTING DECISION 

FOR ECMO TRANSPORT 

2)OTHER FACTORS IMPORTANT IN PLANNING 

FOR ECMO TRANSPORT 

3)EQUIPMENT FOR ECMO TRANSPORT 

4)SUPPLIES 

5)BLOOD PRODUCTS 

6)MEDICATIONS 

7)VEHICLES 



1) CLINICAL FACTORS IMPACTING DECISION 
FOR ECMO TRANSPORT

Hospital to hospital /INTER-FACILITY:

Primary Transports

 Secondary Transports

In hospital /INTRA-FACILITY

 travel to radiology, the operating room, or the cath lab



Interfacility Transport

- Primary Transports

situation in which the Transport team is required to perform 

cannulation for ECMO support at the referring facility and then 

transport the patient to an ECMO center

- Secondary Transports

situations in which the patient is already supported with ECMO at 

the referring facility and needs to be transported to another center



Clinical factors that impact a patient‘s candidacy for ECMO 
transport

1- criteria for any ECMO support 

2-Criteria for interfacility transfer.



Geographic                Weather related

Ground ambulance feasible for 
distances approximately ≤ 250 
miles (400 km) 

Helicopter feasible for distances 
approximately ≤ 400 miles (650 
km) 

Fixed wing aircraft usually 
necessary for missions > 400 
miles (650 km) 

 The impact of the weather on 

the suitability of air transport for 

a given mission should always

be a pilot decision with no input 

from medical team



Aircraft/Vehicle Availability and Capabilities



Aircraft/Vehicle Availability and Capabilities

1) Any vehicle/aircraft must have appropriate electrical supply 
capability for ECMO and all other equipment for the duration of the 
mission

2) Climate control

3) Reliable oxygen supply (other than transport cylinders)

4) Suction

5) Compressed Air

6) Adequate Lighting

7) Adequate space for necessary team members and equipment



Personnel/Team Composition

1) Cannulating Physician 

2) ECMO Physician 

3) ECMO Specialist 

4) Transport Nurse 

5) Transport Respiratory Therapist 



Cannulating Physician 

• Primary responsibility is safe and proper placement of ECMO cannula(s)

• For neonatal/pediatric ECMO, this is typically a pediatric surgeon or 
pediatric cardiovascular surgeon

• For adult ECMO, this may be general surgeon, vascular surgeon, 
cardiovascular surgeon

• In some circumstances, ECMO team may choose to work with a surgeon 
and surgical team from the referring hospital if such collaboration facilitates 
timely patient transfer 



ECMO Physician
• Must have substantial experience in management of ECMO patients

• On arrival at referring facility, promptly assesses patient and pertinent clinical 
data while ECMO Specialist and other team members prepare for cannulation or 
change to transport ECMO circuit. 

• Decision

• Obtains informed consent for ECLS and for transport from next-of-kin 

• Assumes and directs medical management of the patient during 
cannulation/change of ECMO circuit, and throughout the transport 

- Administration of heparin bolus at time of cannulation

- Administration of any needed deep sedation/analgesia 

- Management of mechanical ventilation ,vasoactive  infusions, etc



ECMO Specialist 

• Primary responsibility for ensuring all equipment on checklist is functional 
and loaded at time of departure

• Primary responsibility for communication of blood product requirements 
with referring hospital staff prior to ECMO transport team’s departure 

• Primary responsibility for priming/preparation of transport ECMO circuit 
upon team’s arrival at referring hospital

• Primary responsibility for management of ECMO  

circuit during all phases of transport

• Must possess extensive experience in ECMO circuit/patient management



Transport Nurse

• Administers medications, fluids, and blood products, and assists 
in patient assessment

• Primary responsibility for patient nursing care during all phases 
of transport

• To allow cross-tasking, it is strongly recommended that the 
transport nurse also has experience with ECMO patient/circuit 
management







EQUIPMENT FOR ECMO TRANSPORT

• A checklist should be completed before departure. 

• The circuits and equipment utilized for mobile ECMO



EQUIPMENT FOR ECMO TRANSPORT

• A mobile ECMO system shall consist of the following minimum 
components:

1. Suitable blood pump, centrifugal or roller

2. Membrane oxygenator, appropriate for the patient size

3. Device(s) for heating and regulating circuit blood temperature  

(less critical for adult  transports)

4. Medical gas tanks, regulators, hoses, connectors, flow meters,    

and blenders for provision and adjustment of blended sweep 

gas to the oxygenator

5. Venous and arterial pressure monitoring device(s), according        

to center-specific practices



EQUIPMENT FOR ECMO TRANSPORT

6. Point-of-care anticoagulation monitoring equipment (e.g., Activated 
Clotting Time)

7. Emergency pump or manual control menchanism in the event of 
primary pump failure or power failure

8. Uninterruptable power source(s) capable of meeting the electrical 
power needs of all equipment during transfer between vehicles and in the 
event of vehicle power source failure.

9. Portable ultrasound machine, if not provided by the referring facility. 



EQUIPMENT FOR ECMO TRANSPORT

• Mobile ECMO personnel must be familiar with the voltage, current, and 
power requirements of all equipment. Checklists should include this 
information for rapid reference prior to and throughout the patient transfer



EQUIPMENT FOR ECMO TRANSPORT

Transport equipment, separate from the ECMO system, shall 
include:

1. Patient ventilator, appropriate for the patient’s size and clinical needs

2. Point-of-care device for monitoring blood gases, electrolytes, glucose, 
hemoglobin



EQUIPMENT FOR ECMO TRANSPORT

4. Medication and fluid infusion pumps

i. Backup components of critical items must be available

ii. Patient/ECMO transport stretcher



EQUIPMENT FOR ECMO TRANSPORT

• Patient. The stretcher will enable the safe movement of the patient, 
in compliance with accepted patient transport standards. 





• Supplies

• Bloodproducts

• Medications



If cannulation is intended at the referring center, 

all necessary instrument sets shall be either 

carried or made available from the referring 

facility: 

1.Cannulation surgical set / vascular surgery set 

2.Head lamp(s) 

3.Electrical cautery system 

4.Additional suction set-up for dedicated surgical use 

5.Operating room back table, kick bucket, tray tables, etc

6.Optional bedside ultrasound device for assistance with 

cannulation 



MEDICATIONS

Medications will vary with team preference and formulary 

inventory, and will require case-by-case tailoring to the 

patient’s needs. 



VEHICLES

A.  Potential complications during transport between hospital and 

ambulance, and ambulance and aircraft

1. Sudden vertical or horizontal movement, altering patient position 

2. Cannula movement, affecting surgical site integrity or cannula 

tip position 

3. Circuit kinking, compression, or catching 

4. Equipment movement or trauma 

B. The use of roller pumps for ECMO transport is not recommended. 

c. Additional features of vehicle or aircraft in addition to standard 

ACLS and safety requirement



QUESTIONS?


