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T5, L2 L, ZOWEOEKIIIEE ICEMETH
b, ECMO 2#BA SN B LMRET L E VD
Z &, ThbLIEEONTEE L LT 4T
AT ETHY, FOHIZ, WEF—-LIEHITL
EHOERE TR REAE TR TIUT RS v, %
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A Heli-Dyne console box (Heli-Dyne Systems, Inc., Hurst, TX) (&&0vR> 730> bO—)LEE, Hemochron
401 (nternational Technidyne Corp., Edison, NJ), #UT CSZ Microtemp 11#d¢& (Cincinnati Sub Zero,
Cincinnati, OH) Z&/HLTHED, 6 DOBEEEREIC K > THZEEICEESN TS,

B: Ry REF=IILARTA RRICTU—AIRLFEDELDCH>THD, R TE—5—, Bk, FUTDLP E
TH—BHEBRIENTED. RSATE—S—r =TI, 7O0-TJO~D5 =TI, ZUTHBES A U5/ D
DI~ ROEA Heli-Dyne console box &E#ET & (BFEDE THONY R EF—TIVOERICEN > TERUT
Wd)e

(B&lZ William Copenhaver, RN, BSN, University of Michigan Medical Center, Ann Arbor, Ml OEEICEL D)
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33.5 EOEFIVNE ECMO Y AT L

A: ELS System (MAQUET Cardiopulmonary AG, Hechingen, Germany) (&, >/ 78888, HA3
BE, BRYVY, ZUTENSERBET D 7U—LDSHDI>TWVWE. JOYAT AlIFNEIHDE
ETHDH, ECMO BEF—LD—BHFESERTENTIRETEH Do

B /\# ECMO Y RF LEBUVMEREE. X MLy Fov—DMITU—LZS DT, BEF—LOD
A= HRTDI FO—S5—EFHES.

(BE(F Matthias Arlt, MD, University Hospital Regensburg, Germany DEEICLD)]
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33.6 ECMO v ¥—0iiH

T W B M |
.. Wilford Hall Medical Contor -
Last Upitated by Potor on Jan 11
Patients being accepled for referral
NEONATAL ECMO referrals-YES
PEDIATRIC ECMO roferrals -YES
ADULT ECMO raferrals-NO

" Dato updated - 1082010
© Disclons Seachnesty memy

A ELSO IR—L_—ITBRTSHENTES (http://www.elso.med.umich.edu/Maps.html).
B 8L CWDRERE, FANTREE ECMO BEDBRESHTH N TED, ELSO VYA RI—IT

ERENTOBIBEDFICE > TEDITENTVD,

WIE D, WokTF— Lo EREN, L TR
AN BE TR 25D T A F Colfio
EEETE D . KID, Wk EAT ) BRoOME HEY
BARMIZELD EWF A 2 2T 5,
BT ThEs DR

ECMO % % 3 2 4 5 R, ECMO &
8 = PAoliid T ECMO D#Isd d 5 & i
ENnA, ECMO 3T Tl A SN N2 Dk
BN TORMEMASHEELRSE, £ L TBMELT
DHEVIIRTHBE TOB/EL L LTECMO %
BASNIGEREDND D, BEDIERA U
ARG AT Y & T &, %8720 ELSO #' A
NT A 2 RAREZ R L B £ 7 LT
B EHRERTEID, BATCHEELIESE T AN HE
% BOMO t ¥ ¥ —I—#% Aihb, ECMO &~
¥ — DA ELSO DR — 5 —JIZHEEHENT
WAHEDT, MATLOEMIIER REH O ECMO
Ly = LETNRLEBRED N T T — 122w T
DIFERETFICANLZENTES (H33.6)%,
WABEEZTANDLIZH 2> T, ECMO >
¥ —TILBHEOWE, FEDIKEE, £ L TKEOHE
AT 5. FIBMEIT) HERLZITANLD
Mgk d, HFO ECMO ik 7w s 7 L5841
LTHEDZITANEESRETH I EPEEL

370

V162028 BOMO by ¥ =TS THRE Sk
Mo fe, @A VILEIE & B S Ao 72 BECMO D
YL WGTRENG % W B T RetE AT d B 729, ECMO
P OFE L ko> TLE RN, BOIKHMNT
BTN L,

U ANIED BCMO & > % —h SEkO#F T
T 720, RICHIGEE THGE T % ko el Ul
b, HEAFEOFEREEE LT, fEkl B
D EELE, ECMO > ¥ —OHEMF— LI L5
ECMO /Xy 7 7 v 7% Lok, % LT ECMO
EHRTRE G T — 2L BWEN D B, T Tk
Nk 9, BEFOBE) BT ERLT O
12, ECMO BEfMiOWEITIE iR 2 & ) ECMO
EHATT AL DTELEMF—LPMTH 2 L%,
DIvhIIEE ISR 5, RER IR E O
BT — L OV EbEE T E 33.1 1248
L7z,

W% T — L OB - T, BATTIEZTE
ELSO 4 FZ7 4 Y IZHBEINTWAHBHEICHE-
T, BEWAROER 215D T o N (<150 <
A V) F I (150~1,000 ¥4 L) OkAT
1, % OBEEREEEY LTh 5 2~4 B IA
IR T — L 3HE T 5, BAFTEIEMTH -
720, BREMHAERELLELT2EE (51,000
YA N) EEEARED S W T — A DFEFEF TR
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Patient Point of Contact Contact Information
Type
Arkansas Children’s Hospital Neonatal Richard Fiser 800-372-2229 (Central Dispatch)
Pediatric
Hanuola ECMO Program Neonatal Melissa Tyree 808-983-6555 (Transport Hotline)
Pediatric 210-787-9685 (cell)
Adult# mtyree@usuhs.mil
808-294-2275
Melody
Kilcommons
University of Michigan Medical Neonatal Jonathan Haft 734-936-6626, pager 9766
Center Pediatric 734-216-5763
Adult 734-763-9319 (ECMO office)
San Antonio Military Medical Neonatal Susan Dotzler 210-292-7850 (NICU)
Center Pediatric 210-292-2442 (MD workroom)
Adult Jeremy Cannon  210-222-2876 (ICU)
210-594-2742 (pager)
210-289-7672 (cell)
jcannon@massmed.org
jeremy.w.cannon@us.army.mil
Karolinska University Hospital Neonatal Kenneth Palmer +46 8 517 70000
Stockholm, Sweden Pediatric Bjorn Frenckner +46 8 517 78000
Adult
Landstuhl Regional Medical Center, Adult David Zonies Military only
Ramstein Air Base, Germany (Combat
Casualties)
National Taiwan University Hospital, Neonatal Yih-Sharng 0972651433 (cell)
Taipei, Taiwan Pediatric Chen yschen1234@gmail.com
Adult
Oslo Universitetshospital- Neonatai Kari Wagner +47 23070000
Rikshospitalet, Oslo, Norway Pediatric kari.wagner@oslo-universitetshospital.no
Adult
University Hospital Regensburg, Aduilt Matthias Arlt +49 941-944-0
Germany matthias.arlt@klinik.uni-regensburg.de
Royal Children’s Hospital, Neonatal Warwick Butt +613 93455522
Melbourne, Australia Pediatric

#only for transport to/from Hawaii.

T2RHBEYETLII LA D, TOMIC, #nk
F—LRBLEYROY AL, BEOHRIECE
¥ (o z2id, [ICU D& b IAWEE TSI AE
BICRRE] 2 &), BATDSLER AFREOE
F, MEHEFORER, 2L CHEEELEOER
RRBLAT 7 v s AR EET A S

ENH B, ERNLEFEE LT, UMMC #h%:F —
LiE (85 R1) ¥ —] (umbrella policy) &R
HHEEMHALL, THEHEF—L0RFEL LD
WZBEDBREERFOF — MMIRET HIREIZN
NEDEMPELETHLE0) LDTH 5B,
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H#A/ER 332 ICBH s hTwad, HxF—20
MFRE AT, AT 247 9 85 0 AB 2R L
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1, Wik - A OHEEO 72O I BRI R TH B
W5, WnRERT Ly ¥y 14D ﬂoﬁ«f“?;
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W% 7 — A HYE G OBl DAL T O f ik % &
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Specific Tasks

Transport Team Training

Team Assembly; Selection

of Proficient Members

Transport Equipment &
Supplies

Team travel to referral center

Assess blood bank capability

Referral center tasks

Mode of patient transportation

Check Transport Vehicle

Travel route

e Mannequin drills

® Use in-hospital moves as an opportunity to train

e Train to recognize and resolve in-flight emergencies such as power failure,
tubing rupture, pneumothorax, endotracheal tube dislodgement

e Pre-determine team structure

e Bring additional trainees on transports

e Have a recall roster and keep vacation schedules current
e Maintain an active transport team roster updated weekly

e Service transport equipment regularly

e Maintain equipment bags containing cannulae, insertion supplies, surgical
instruments, chest tubes, endotracheal tubes, and surgical airway supplies

e Work with pharmacy to develop an allowance standard for transport medica-
tions

e For team activations, bring backup equipment and hand-crank pump heads;
bring advanced adjuncts including iINO and high frequency ventilator as
indicated

e Use commercial transport for personnel
e The circuit can travel separately from the team

o |f patient needs are likely to outstrip in-house blood product availability, bring
products from the transport team’s home facility

e | ocate the loading dock in the hospital for use by the transport team if am-
bulance not equipped with hydraulic lift and the team is using a transport
sled

e Arrange for transport team police escort from referral center back to flightline

» Prepare working space for ECMO team (clear out adjacent areas for equip-
ment in the ICU, place ventilator on patient’s left for neck cannulation, code
cart and medications at the bedside)

e Surgical equipment (cautery, headlamp, instrument table) at bedside and
surgical scrub tech available

e Local (<150 miles)=typically use ground transport

¢ Regional (150-1,000 miles)=helicopter vs. fixed wing

¢ Long-distance (>1,000 miles)=jet transport (this is likely to be an “aircraft of
opportunity;” so the specific model will not be known until it arrives)

® Door dimensions to ensure sled or stretcher will fit

e Determine electrical power capacity of the ambulance
o Check ambulance inverter for functionality

e | ocate the ambulance breaker box

e Discuss the route of travel with the ambulance driver or pilot to identify way-
points where the team can stop to perform advanced medical interventions
or to address equipment problems

BEMNECMO OBEAREL L L2 61E, K
A F — 213 ECMO & — R EIRT 5, ik
¥%H1Z VV-ECMO %5 VA-ECMO IZZEHET 5 =
EOREERZ LSS, WHMC F—2Tldzh
TITRCOPEBZ I3 LT VA-ECMO %25 —

BERE LTW5320, LaL, ZOMOMEEF— L
Tix, BF, BEVEDZHDO ECMO ¥ —
WO EIRTHTHAH E— FEBEORRREIC
B TERT 10803

ECMO #%0{th ) & LT PECLA TO#%
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Wilford Hall University of Arkansas Hanuola ECMO University Hospital
Medical Center Michigan Children’s Program Regensburg,
Medical Center Hospital Germany
ECMO Cart 2005 Custorn <10Kg, Ground:  Ground: Custom 2010 Custom Sled  Standard Adult
Cart Military Custom Stretcher  Stretcher Stryker Power Pro  Stretcher
Aircraft >10Kkg Air: Fixed wing: IT (Stryker or Ferno)
Approved Custom Stretcher:  Custom Sled Ambulance Cot
Harrington Board Lifeport Clipdeck
Heli-Dyne
Console Box
Pump Stockert Roller <10Kg Baxter Stockert-Sorin Maquet Rotaflow;  Maquet Rotaflow
Pump Century Roller Roller Pump; Levitronix ELS or Cardiohelp
Pump Maquet Rotaflow;  Centrimag HLS*
>10kg Medtronic  Levitronix
Biomedicus 550  Centrimag
Centrifugal
Oxygenator Medtronic or Medtronic Avecor, Quadrox D Quadrox PLS or
Quadrox D silicone Medtronic; Integrated
After 2008 Cardiohelp HLS*
Quadrox D
Water heater Cincinnati Cinncinati Gaymar Cinncinati None
Subzero Subzero Allegiance Subzero
ECMO-Heater Microtemp K-MOD107 Microtemp
SvO2 Terumo CDI 100 <10kg None Spectrum M3 Integrated
Oximetrix 3 Monitor Cardiohelp
>10Kg HLS*
Gish Biomedical
Stat-Sat
Pressure DLP Medtronic DLP Medtronic DLP Medtronic DLP Medtronic Iintegrated
Monitor Stockert S3 Cardiohelp HLS*
System
Cardio- Propag <10kg GE Dash 3000 Phillips Intellivue Drager Oxylog
respiratory Welch-Allen MP2 Monitor 3000
monitor >10kg Lifepak
UPS/ Battery 2 Energy <10kg ATC Smart UPS 1 Geo Data None
Technologies Cleary On Guard 1000 or Tripp Lite  System (Part of
ETIO001-1240 >10Kg none BC Pro Back up pack)
Ultrasonic Flow Transonic Biomedicus 550 None Spectrum M3 Integrated
Probe HT109 systern Monitor Cardiohelp HLS*
IV Pumps Baxter AS 50 and  Medfusion 3500 Medfusion 3500; B Braun Syringe B Braun Perfusor
IVAC Medsystem Sigma Pump and IVAC compact
Il DLE Medsystem
Il DLE
Ventilator MVP-10 Carefusion LTV LTV 1000 LTV 1200 Oxylog 3000
Blender Custom Air/O, None None Terumo Sechrist None
Flowmeters
Air Tank Q Tank None None E Tank None
Oxygen Tank Q Tank D tank E Tank E Tank O Tank
ACT device i-Stat 1 Analyzer ~ Hemochron 401 Hemochron Jr i-Stat 1 Analyzer  None

* Cardiohelp HLS only available in Eurcpe.
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+ 33.4 ({FRHF ECMO MixF— L OSSR

Wilford Hall

University of

Arkansas

Hanuola ECMO

University Hospital

Medical Center Michigan Medical Children’s Hospital  Program Regensburg,
Center Germany

Regional Yes Yes Yes Yes Yes

Global Yes No No No No

Extra-institutional Yes (26%) No Yes (7%) No No

“Taxi Runs” (not routine)

Ground 38% 70% 12.50% Yes Yes
Custom: Generator, Custom: Generator, Specialized ICU
1,2001b ift 800 Ib lift, Ambulance

250 galion fuel tank
Helicopter No 20% 75% No Yes
Bell 230, Bell 430 Sikorsky S-76 BK-117

Fixed Wing 62% 10% 12.5% 100% No
Military Aicraft C-17, Lear Citation 5 jet JetMed Lear Jet Hawker Falcon
C-130 Cessna Citation 50 Gulfstream 3

Encore

Typical Team 10-15 5-6 4 4-5 3-4

Size:

Physician 1 ECMO MD 11CU Fellow 11CUMD 11CUMD 1 Anesthesiologist
1 Patient MD

Nurse 1 ECMO 2 Flight nurses 1 ECMO 1 1

Coordinator 2 ECMO Coordinator
1-2 Patient RN's Specialists
1-2 Circuit RN's

Perfusionist No No No 1 1

Respiratory 1-2 2 ECMO Specialists No 1 No

Therapist

Surgeon 1 1-2 1 CT Surgeon 1 1

1 Surgical assistant

Cardiologist 1 No No No No

Other NICU/PICU Fellow  NA NA NA NA

VA 99% 50% 100% 67% 50%

A% 1% 50% 0 33% 50%

Other Additional back up  Use 2 helicopters NA Back Up Pack: NA

of all equipment
Total weight
20001bs

or jets for extra
personnel

Geo Data System
UPS Rotaflow
Hand Crank
Levitronix console
Battery packs to
Braun, LTV, Phillips

AT T — b HBHS328, FAZBEE AL 7
AVIY Yy U bEERELTEY, e HEBED
EHITH D, TEHEMELLL, BHzLEE L
Ve L2L, BIIR~NOMET 7 v APLEE 1D,
FEERRRT B0 S R 0 HE R R R
RS2 ) 2, Br@EBTsMEs bk

O, BFELOKIELYBIIED LV, £ IAHDS, &
DIEIE AL R FEOBRERED S , EEIMEHRD
MM E T BILRBEIER &L WER L XN T
WaB, PLEDZ Ehn, #EEO PECLA 21X
BELZMEDOUTNH L EWVWZAED, 2idh ECMO
ML T — AL o THITENERETHA I,
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