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Complication Prevention/Resolution

Airway

s Endotracheal Tube Prevention: Re-secure airway prior to transport; assign a team member to

Kinking/Dislodgement monitor airway position,

Resolution: Continue ECMO; controlled re-intubation; if the patient remains
well oxygenated with little air hunger, consider leaving exiubated vs. surgical
airway if initial atterpts fail

Breathing

» Delayed pneumothorax

e Chest tube dislodgement

e Ventilator malfunction
e Oxygen supply exhaustion

Prevention: Carefully review pre-flight radiographs.

Resolution: Tube thoracostomy insertion

(Note: for the hypoxic/hypotensive patient on ECMO during transport, first
perform a complete circuit check, increase flow and sweep gas rate, and
observe before considering needle decompression or chest tube placement.)
Prevention: Check tube position and anchor prior to departure; assign a team
member to monitor tubes during movement.

Resolution: Replace chest tube

Resolution: Backup ventilator; increase ECMO flow

Prevention: Assign this pre-transport check to multiple team members and
put on a pre-launch checklist.

Resolution: Rapidly proceed to the nearest waypoint to re-supply.

Circulation
o ECMO tubing rupture

e Partial cannula dislodgment

s Pericardial tamponade

s Battery failure

Preparation: Have tubing rupture kit available

Resolution: Clamp and replace the tubing section; re-initiate ECMO
Prevention: Use multiple anchoring sutures; Transparent dressing; Medical
Director hold the cannula during movement

Resolution: If the side holes are out of the vessel, remove and rapidly proceed
to the nearest waypoint to re-initiate ECMO.

Prevention: For single site R 1J cannula insertion, consider flucroscopic wire
positioning and using a Rosen wire (relatively stiff with a J-tip)

Resofution: Diagnose with FAST, pericardiocentesis and proceed to the near-
est waypoint.

(Note: for the hypotensive patient on ECMO during transport, first perform
a complete circuit check, increase flow and sweep gas rate, and observe
before considering pericardiocentesis)

Prevention: Ensure maximal charge on all components prior to departure;
assign this pre-transport check to multiple team members and put on a pre-
launch checklist or “time out.” Consider bringing additional battery packs or
a backup power source.

Resolution: Rapidly proceed to the nearest waypoint to re-supply.
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# 33.6 ECMO #x#zss

ECMO Center Year Founded Patient Category n  Survival to Discharge (%)
Wilford Hall Medical Center 1985 Neonatal Respiratory 41 66
Pediatric Respiratory 10 60
Cardiac* 5 40
Taxi Runs” 20 75
Total 76 66
Arkansas Children’s Hospital 1990 Neonatal Respiratory 35 80
Pediatric Respiratory# 21 62
Cardiac* 48 42
Taxi Runsbf 8 14
Total 112 56
University of Michigan 1990 Neonatal Respiratory 4 100
Pediatric Respiratory 51 80
Cardiac 31 35
Adult Respiratory 17 64
Total 203 65

* Pediatric cases only; # pediatric and adult cases;

" 3 neonatal respiratory, 2 pediatric respiratory, 15 cardiac; T 1 lost to follow-up
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& D) = ARERIHREIE, P4y - Xy
DF—L2, F—=AFTYT - ANFNDF—
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tal® b bF|E SN TV E, TRTDOLYF =78
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# 33.7 57O ECMO #XiEsR

ECMO Center ECMO Patient Category n Survival to
Transport Discharge
Reports (%)
Oslo Universitetshospital- 1992--2008 Neonatal Respiratory 8
Rikshospitalet, Pediatric Respiratory 3
Oslo, Norway Pediatric Cardiac 1
Adult Respiratory 8
Adult Cardiac 3
Total 23 67
The Karolinska University 1996~2009 Neonatal Respiratory 91 N
Hospital, Pediatric Respiratory 41 76
Stockholm, Sweden* Adult Respiratory 104 67
Total 236 78
National Taiwan University ~ 1998-2004 Adult Cardiac 31 32
Hospital, Taipei, Taiwan Total 31 32
University Hospital 2000-2009 Adult Respiratory 20 45
Regensburg, (Interventional Lung Assist)
Regensburg, Germany Adult Respiratory 9 44
Adult Cardiac 9 56
Total 38 47
Royal Children’s Hospital, 2003-2007# Neonatal Respiratory 2 100
Metbourne, Australia Pediatric Respiratory 3 0
Neonatal Cardiac 1 100
Pediatric Cardiac 2 100
Total 8 63

* An additional 36 patients were transported to other centers.
# As of 2012 doing an average of 3-5 per year usually several hundred kilometers at a time
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Hanueola Intra-Hospital Transport Checklist

TRANSPORT PREPARATION

ECMO Physician

e 0 0 o o

Confirm need for ECMO transport with 2 ECMO physicians

Notify ECMO Medical Director and ECMO Coordinator

Notify parents of transport

Call radiology to arrange time for study -- aim for low volume time of day
Order appropriate sedation, vasopressors, blood products

Discontinue non-essential infusions

O Coordinator

ECM
L]

...o--.l?’o..-.

Y
i)
=]

* ® 0 0 o

Assign ECMO transport team: ECMO coordinator; ECMO attending physician; bedside ICU nurse (RN):
perfusionists (CCP) x2; respiratory therapists (RT) x2

Assign en route roles (see table) and review transport schematic with team

Have RN, RT, CCP acquire and inventory specialty specific ECMO Jump bags

Notify blood bank, and ensure bedside blood product cooler is adequately re-stocked

Call security to cordon off back hallway and secure back service elevator during transport
Call housekeeping to clean service elevator before and after transport

Ensure code card/defibrillator available at destination site

Ensure power supply extension cords are available at destination

Ensure back up battery (UPS) is available

Place imaging approved transport board under patient if >10kg

Transfer patient cardiorespiratory cables to transport monitor

Assess and secure all tubes and lines

Secure all ancillary devices (Pleur-evac, foley) to ICU bed

Place chest tube to water seal or portable suction.

Discontinue non-essential infusions (e.g. lipids) per physician orders

Ensure vasopressor(s) spiked and hung for emergency access

Consolidate all IV pumps onto one mobile IV pole

Identify and isolate a dedicated IV lumen to push code medications or volume to patient if needed for possible
circuit emergency. Add extenders to ensure adequate 1V tubing length is available to reach site while in CT
Place blankets for thermorgulation

Bring patient chart and flowsheets for charting

RN Jump Bag: 30 mL pre-filled syringes ( 1 unit PRBC, I unit FFP, saline ); sedation & muscle relaxant (x3
doses); epinephrine, CaCl, NaHCO3 (x3 doses); empty syringes, alcohol pads, flush solutions

Place full E-cylinder of Oz in the HL-20 tank holder or bring a tank roller with full E-cylinders of air and O
Add length of high pressure gas tubing to reach the wall source at the destination

Place full E-cylinder of O- on the patient bed

Ensure ETT secured

Set up manual ventilation source (ancsthesia bag, self-inflating bag, or Neopuff)

Set up ventilator at destination site and have settings adjusted (leave in Standby mode)

RT Jump Bag: flow meters and quick connect styles for universal compatibility

Turn water heater off but leave in place on HL-20 cart

Disconnect bubble detector from circuit if needed to free up circuit tubing length. Reposition support clamp
Pre-position Rotaflow handerank to maintain optimal access while in transit and in elevator configuration
Bring ECMO flowsheets for charting

CCP Jump Bag: mini circuit rupture Kit (6 circuit clamps, 1 sterile scissors, sterile gloves, 2 60 mL syringes
for de-airing, 2 60 mL syringes with sterile saline for volume, 2 stopcocks, 2 (1/4 x %4 or 3/8 x3/8) circuit
connectors, 6 ChloraPrep” swabs); i-STAT” module; 6 i-STAT® ACT cartridges; 6 3 mL syringes; 6 needle-
less injection tips; 6 ChloraPrep” swabs

AT RADIOLOGY OR CT SUITE

o o o o o

.

Enter room head first (circuit on patient’s right)

Drop CT scanner stretcher to match inpatient bed height

ECMO MD coordinates verbal time out for lateral pull from inpatient bed to scanner
stretcher.

Move empty patient bed to hall

Plug all equipment into wall AC power (HL-20 base, water heater, transonic, monitor)
Connect to wall gas and oxygen source, tumn off tanks and recheck PSI

Connect patient to ventilator.

Turn on water heater

Reassess temperature

Do slow walk through of full range of motion through scanner to ensure circuit length / HL-
20 position is appropriate before imaging starts.

CCP and ECMO MD wear led aprons and remain in room with patient during testing to
monitor pump and circuit

Continue ACT’s per usual protocol

AFTER RETURN TO UNIT

o o o o o

Plug all equipment into wall AC power (HL-20 base, water heater, transonic)
Connect to wall gas and oxygen source

Connect patient to ventilator.

Turn on water heater

Confirm bubble detector is connected and turned on

Reassess temperature.

Obtain CXR for ETT and cannula position if clinically indicated

Get CBC, Coags, ACT, Circuit and patient ABG if clinically indicated
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Transport Team Member

Intra-hospital Transport Responsibilities

ECMO Physician

ECMO Coordinator

Bedside Nurse

Respiratory Therapist 1

Respiratory Therapist 2
Perfusionist 1

Perfusionist 2

Manage the patient and circuit during transport; perform “time out” and call out
movement commands for transfer of patient off and back on hospital bed

Assign ECMO transport team, review transport roles and enroute positioning
schematic; notify blood bank; place imaging approved transport board under patient
(if >10kg); clear transport hallways and place elevators on standby; monitor power
and gas supply transitions

Eliminate unnecessary infusions with MD direction; consolidate remaining infusions
to a single IV pole prior to transport; prepare all transport medications including
ACLS/PALS medications, muscle relaxants, and sedatives; ensure blood products
available; administer medications as necessary; push infusion pump IV pole
Ensure circuit and patient E tanks are full; bring additional pressurized gas tubing
and all quick connects/flow meter styles; travel with patient to secure the airway and
gently hand ventilate the patient

Pre-positioned at destination with a ventilator on standby

Prepare the circuit for transport; monitor circuit function during transport; carry circuit
rupture kit

Serve as "bridge" between the patient and circuit during transport by manually hold-
ing the tubing near the patient and regulating tension on the tubing (alternatively
done by ECMO coordinator); assist Perfusionist 1 with circuit emergencies
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%V ECLS OUYRTF 1w RGN

+ 341 ECMO AR v U bEE

Specialist Qualifications
Nurse s Completion of an approved school of nursing

¢ Passing score on state’s Board of Nursing written examination
Respiratory Therapist e Completion of an accredited school of respiratory therapy

* Passing score on registry examinations for advanced level
practitioners

e Registerd Respiratory Therapist with the National Board of
Respiratory Care

Perfusionist

» Completion of an accredited school of perfusion

e Certification by the American Board of Cardiovascular

Perfusion

Physician

e Licensed by state's Medical Board

o Completion of institutional training requirements for ECMO

privileges

Other Medical Personnel

» Refer to "ELSO Guidelines for ECMO Centers” February 2010,

Organization, Section B-6.
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