3. 1996 F5 2013 F=OHAMIZ 654 D ECMO T — AZEFERN
oD 16 Rz B W TIZT— A BEERFET, 50 T ECMO
WIS o 7o, fiE 5B 588 iz T ECMO #AG#EG & &1
oo FD 9B 416 R AR ~D U & — ik Th o 7203,
120 & MR ~D J X — gk L o T2 (K 3-1 1),

1|

M3-11:nhwal>raxh ECMO #EIzkErNER

ECMO transports 1996 — 2013
Karolinska :

. 'Transpart'rs,, '
to Karolinska
e

!iﬂa;ﬁcal V
Indication
27 ,

traneports
52

K

4. ECMO k35D THEMETH Y . IV 525 M T 7 /MR T
FELI D, LoL, EN6RTOY 27T A B HIVE,
HRIZEBLD D, VAZELTUL, TiOEEBHY ThD,

1. No oxygen

No electricity

No heating

Pump failure

Oxygenator failure

Infusion pump failure

S I

Bleeding
8. Freezing (ALEIZI\\T)
5. Wf&lZ, Palmer LENLDA vE—T 0 -
Be prepared for it and Be Happy you need it.
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4)  HAREICBT S ECMO S AH oOFfgiz b T

(7) BEEBEBRSIREEH ORIHE =

o)

Jii 3t TR 125 O A A

1.

HE/NREEZ/NRETFIRESE (paediatric intensive care
unit; PICU) ICEMNTAHZ LIk, BIFHENEOND =
ENESNNCTORENTER (K4-1 15 4-1), bBRETYH,
iRt ¥ —EPRREICR T2 EE/NRBEEHE L
B d v 7 —PHNEERZ I NREERZR O PICU (Ck
LCEEEEMTbNRE Ok, RIS - TiTb
nie (K4a-2 :ikFH4-2), ZOMETIE, RAEZEZDIE
xR T HEPEEE CRBEOICERIN TS EE/NR
BE R PICU ~EHT5Z LIk, EE/NEESE
DERIFEENE LD AR R STz, Thbb, 18 -
AR KA Y v X —TOWEIERDO%, P -
EER « IR OIRREN R E L2V EE/NEBEIZ OV T,
F U mER/NERA - EPIRREORMMN IR MR~ & Tl
E] THZ LR, B ORBDLAREERH D LS
Do T T, SERE MR EROMLBEEN R IND Z L &R D,

4-1 : Pearson, Lancet 1997 (#&ft4-1)

PICU ~DO EE/NRIEFIERN N E A T 5 Victoria #iJ5 Tid,
% 9 Ty Trent HUIFIZHER LT, FPRETRIIHT H10K
AR BIFTH D,

Tremt Victoria
1 Desths Expacted n Desths Expected
desths® dauthst

Tatal 014 7& 423 £184 B0 800
Disgnostic categuy
Respitatory %2 10 24 ase 8 %8
Lardiae 338 il %2 238 i3 151
Posteperstive 189 3 17 91 1 13
Accidents 187 13 78 197 10 152
HReurologicst a3 3 &9 38 12 %1
Db 115 £3 &5 B85 in e
Expactad mortality
<% 381 3 24 528 1 42
1A% 374 7 84 418 7 %5
B-14% 228 38 i3 85 15 145
15-2%% 11 4 24 18 8 42
=30A 22 i2 122 ki 29 T8

*Caylesdated with Trent/ Victers locstion vertsble et 1o Wetoria,
Tabie 3: Deaths in Trent and Victoria by diagnostic category

and by expected mortality Study regions in the UK and Australia
The maps of the two countries are drawn to the same scafe.

o -
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ﬂ 4 2 ‘JQ# H :kju:rx‘mu 2008 ( /J\\{“j‘ 4 2 )
RemE - o F —HIHEEE% I PICU inek L 72 BB BV T,
FARFECTRITH T HIEREGEDEFZICRIF TH D,

Table 8. Predicied mortality and actual mortality of each group.

PICU group ig:i gjﬁg gi}ip%:;i‘; ICU group
predicted mortality by PIM2 (%) 29.6 (n=11) 24.6 (n=10) 243 (n=12) 24.5 (n=22)
actual mortality (%) 9.1 30.0 250 27.3
predicted mortality by TRISS (%) 22.7 (n=8) 18.8 (n=10) 24.8 (n=10) 21.8 (n=20)
actual mortality (%) 0.0 30.0 20.0 25.0
PIM2: pacdiatric index of mortality 2, TRISS: trauma and injury severity score
Z 9 L7 hugk Mk O LBEPEIZ DUV T, e HERR 2008 [

&)} w&wPMU@@ BWT, WL OB EIN T,
FERBORIIC S, BEAFEE O/NERaE LT ¥ —FEC,
BEA - CPbamEE (K4-3) Loz filEkicEY, £
BMEBERTETCWD (M4-4 - B5FH4-3), —F. A
TR AN EEEARREETS %m%¢%ﬁégomf
T, T TIC—TEDIERMHEES SN TWD 2D, i FHks
MEMRERRITZ Lo Tz, LaxL, ECMO FEfahiak L, /J\L‘E
DHIEHTHRAER CTHREN TH LD, /MR - BB
6 ECMO i fB 3 O R gk X O L BEDS | IZH )N E
HWEND LT/ TET,

K4-3 : HEE Z EbmtE X — (4 A—VIX)
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M4-4 : 4, BAKEEFS 2013 (BfT4-3)
RO SN EERE 4 —TOREH Z &b RmEED
BEMEZRT, TRIZECRIZHE L TEECRIFREITKT,

¥* %k

20 H
18 -
16 -
14 -
12 -
10

QoMo

PE ER

PIM2 [CRD TR REBE TR

PAR A2 5 < 00001  Mann - Whitney U Test
PIMZ: Pediatric index of mortality 2

@ Rk 0L et

1.

BHEREREIL, RONEEREBRETIIBIATHS Z &
BEHBEKICEBHEES 2D, BEORENREZEID
LA RN SEREED bDOE VI MBI R TH D,
WAMZ BN T, MEEE & ETIREOERROMHERE LT
Mk ES (transport medicine) | AFEE L T&7-, EEHR
FORRR EMSEREEIL [BE 2876 H= (mobile ICU) |
ThH, BB N —= 7 EBATEET — ADFTE
SNHERETHLESNTWES,
American Academy of Pediatrics (238N Tld, #alEZFITR
RE MBI & FAED L~ L TN L= 1Ef & LT
N SN TEY, FEEPLIEFREZI LD T4 R4 0%
HiREnTnd (Rft4d-4 - 4-5), i, BERE
DBENL L EEERR O TS (RfT4-6),
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®

fii 3% e bk oD FEfn s

1.

HE/NRBEOB XV TIE, PNEEFHBREORBRO H 5
Wk TF— DN ET D EICED, METHEEERZORER
#@9L\%%@%%&§_Oﬁﬂ0%5_&ﬂ\IW%@
WENSREINTWD, BN E, WEFTOFEFRFBAESR
7 19.7% EME Uiz, T —LPAETHZLICIVEE
FEENABICRD LI EZ2HELTWD (T% vs. 29%,
p<0.01), F7=, BIEFICBIT 2AFFERERN LV FEI
B L= EBRLTWD (9% vs. 42%, p<0.001, OR 4.12)
(M4-5 :&5FF4-7),

ECMO fiftkid s SICHEEFOBEMRIETHY | HHDOERE

F— AN, WU S O L TEET X LD TH D,

%ﬁ¢®ﬁ§$g 7 e e

I EBS b — NPl

. ﬁ&%qﬂ@*ﬁﬁgﬁ%iﬁ 19.7%
s kT —LABETELAEERVEEI «.’5‘&75%'31:.
(7% vs 29%, p<0. O‘l)O

l

- WEFLAEET AL, EERICATAEEERD
RERNEECHLE,
- 9% vs 42%, p<0.001, Ay Xt 4.12
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() ECMO #s Al O B

© A S

1.

HEREBRAWEIIEL TL, EEMFr—LA0BEEOFE
IZE D, AEFROBAERICHEIFNEEEZRD DL Z 205,
ERICBWTHEIN TS Z LFEICRRIZEBY TH 5,
S O IZHEMEIRRR TR SR 2 2 HUEH 95 ECMO itk
B WTIE, RBEbH I LIcERERERT 5, Lo T,
ECMO #5112 dH » Tk, EEREBEWE DT/ 7 i FlR R
PEHAEDEEREREMAF — L4, & 51213 ECMO #5125 3
L7- ECMO #55fF — a0 E54 25 2 ENEE Ly,
ECMO i B E O i Eis ki~ 272 & LT, ECMO
HAGTEEONLIFFRERT CHREICELAREELH D,
w8 E IR B #2 K (high-frequency oscillatory ventilation;
HFOV) °—@{bEF W AME (inhaled nitric oxide; iNO)
72 & Ak L ook 5 AR S H 5, ECMO kT — A
L. 29 LIRS BRIEEKEEZ WS b b e b5
ZENEELY (K4-6),

4-6 : HFOV /iNO T T O#nx 1
RSN EERE 4 —)
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©@ ECMO #% vehicle

REAHEE  IFENCH O RA S BERS L, BENER, EE
HADEGFHLEE SND, RFRBEGMLETH D, 70,
EROEHRBES AT LR DHE, EBLIZENWTHA I,
Mobile ICU : fizetfEhf AR RA 95 mobile ICU X,
ECMO #E~DISHAP NS 51— RO =T Th 5,

1.

@ ECMO 2Rl fA4%

1.

ECMO #0283 HE 5 - b7 7 VC#EENI RS 51
Tﬁxl_:j‘“_‘ DPTE T 2 EFIEFRHANIC I T 5 HE o ECMO

DB BEENRD b D, |
IMMO?/&*&LT@ﬁ%Mh BREINGT=O1E, #R
®» ECMO ZESERIEN—EMFLLETHDZ & 75>%§a<é;hf
BY., TNEEHRE LTERET — AOMESLARD BN D,
ECMO Xl W A8 >\ T s, HE O ECMO ZE T
Ao, EF— 2B ENVENRL TS DX HNS Z &R
BE LU,
RIEELIIRTHTFRE L I 2 b—2a ), BERF—LID
KLU THEMICERIN TS Z ENEE LU,

@ ECMO #RE A 1§ 4L

1.

ERROWRE ARG FE & ECMO 2R IRHI R SRR & 7> T
ECMO SRl OMEEN FHE L 72 D,
MaFx[H ECMO #iak DO EMIZ 72 0 | FERX PSR 2 sk
DEBIIAHTH %,
ECMO #EIZb v I 2b—2a VOERPNAH TH D,

246



(7) Hagk N ECMO #z

© s

1.

JEEEP ECMO #XlZ D0 T, b7 T ARRELLTVWERD
A /NREE DB OHE & LT Prodhan O XHZET HiLs
(WRfT4-8),

HIMIZfE 5> ECMO it &2 L0580 DA 5 & O 2L A3 iy
Z< A6 TND, ZHUSK LTk, BINER - i it
SNTWD (M4-7),
H=a—VLEYVO N7 1, BEEDY O NT 7135
., ABHAEZE L DX 1HERESN TV S,

4—7 : Prodhan, PCCM 2010 (#Rf+4-8)

Table 3. Interventions and complications during intrahospital transport for cardiac catheterization

Diagnostic Interventions Computed
Catheter Catheter Tomography Scans
Varizhies {n = 20} n=17) in = 20}
Additional sedation 18 13 15
Additional muscle relaxant 11 13 11
Mechanical problems: cannula [ 1] i
Mechanical problems: circuit 2 1 2
Bleeding 2 g 2
A Flow (increassudecrease) 1:4 4:4 a:0
A Inotrope (increasedecrease) 3 33 30
Additional Fluids
Fluids/albumin 5 7 5
Packed red blood cells 7 7 T
Fresh frozen plasma 3 4 3
Platelets 2 [ 2
Surgical intervention during 1= [ 1]
intrahespital transport
PIOZ2 change 2 4 17
A& pH change range ~0.07 to +0.22 ~{,1% to +0.22 ~ {16 to +0.1
A Paco2 change range {mm Hg) —13 to +88 —~231 to +12 ~8to +18
A Pan2 change (mmHg) - 156 to +150 -186¢p +348 - 154t +84
4 Base deficitfexcess change ~55to +6.2 ~3340 +3.2 ~4 to +4.3

Femoral cannulation: Fit, inspived oxygen concentration; A, change.

@ ENEHE

1. fEEXN ECMO ki DWW T O EWNEIE 1, /R EE TRkl

DHRENPHE—TH D (T 4-9), BEHEL/N R

UH—IZBUWT, 2010 £ 3 AD 2013 4 8 A oISz,
ECMO EHEHIZ ek et & 5206 L 72 EFIZ DWW T2

LRTHEMICHRITT STV D,
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SEUEGIE 16 5 11 41T (HimhdefE 6 - A [12 B-7 %],
{REE I 4.8 [3.2-22] kg) , ECMO G X FE 7, 7EBR 1.
ECPR3 i, 7= = L —3 3 UEBALIXRREE 1. B 5. B9 5 41

(VV1,VAI0 f3]) TH - 72, ECMO #REHFIF— A & LTI,
ERIO A2 53 ECMO FiERD & R T b FET L TWD,
Wikseld CT 2 7, FIFE 9 FHTh o7z, CT PRakRefE o
fE 54 43 [36-60] %7, WX EEEZRIIENST-, CT BAED
FER 5 HETHRHIN N FT -2 S, 3 #10 ECMO B
BRFREE 7p o STV D (K4-8)

B 4-8 : ®Kil, BAERREESS 2014 (T 4-9)

SRR PHERRE JHFISE SR10E
(b~ R T1E-7HBI) (128~ (RADE] (1B -PEE0R)
SR 4.8 ky 3.5y 6.4 kg
Lo PEIeRRY 126-22) [2.8-72.71 3.2-21.8]
ik 138 37 204
fomo  Venotesil 16 0 N
FAT Vengvenaus I 0
Eh 9 7
i 7 3
KL+ 1 )
ECMOIH 2 T ¥ 4
PSR e g
ECPR 4 4
SCMOTZRIBRIR ®  8/11 (73%) 748 (88%) |
(EE ) 3411 (27%) 1/8 {12%)
=R 4411 (36%) 8 38%) | 15
) "7/11 (64%) 5/8 {62%) 475 (80%)

[ e = }
BE foaalad i 2

il PERE " miemcicpm — BU BU AL mU AL 0.7
»gr%jﬁi{éé% o4 VARBIER - BsreraiEn
AT it 1

W mU mU AL BL AL 02
AN REmEE ‘

4 - 'y R BU U ~0.3
HAIE 5

REIRARE 4.8 ?ﬁ”ﬁgﬁ? (&ﬁlﬂﬁ) fis

20 58 E’:gﬂfﬁﬁ it - S H 2 VR W~ U 39 ~0.3
AU ORikag - A ARt : = :
2R 21.8 R WRIELOR | FEBU RBL BU BU [N 0.5
AR‘[E)tS : L EEAERE .
BRI N s BT : s
e itk - extravasationfiLs 3 N

e 103 mmEmE  amoAmm F0 BY BLBYBL popohag 00

ZOHEDOEZIIBNTIE, VNEECMO BE TIE, ==
— LALE ORI 72 AL TORLM A R - ECMO B4a
B2 ED T TR EL . ECMO EDEHRELEE D,
HEMEHLTWD AT L% AV multidisciplinary 72325 (Al
BEDHETRPICERL, AFFELZPIE L TREHHIC
FHETHIENTE, | E3NTW5b, £/, FIEE/LD
fERPE bR S LTV D,
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5) ECMO#Ey Izl — 3V

(7) ECMO ffik = — L

@© Phasel :ECMO R 772 b NCERENR 2 BE R — F EIcE &0,
Ny =L TR ZEEICT 2 L etz (BM5-1),

[ERCA=

b

X 5-1 : %t & EBED

RLFUAC-20-160-AL

BLIRR .
O—-2-70-fls—€ @;
e

el T

B L CHRERZBB L (M5-2),

R

® PhaseZ2 : E=H%—1

5-2 : [EREAEE (PICU 25 CT ~0 ECMO #53%)
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@ Phase3 : B EEBE~OEHRABREZEH L7 (5-3), A
Ly T —FEHIR & A E S BRI DWW T ORGE Iz
Iz T, WAEFOEFMA B DUV CEBRIZHREE LT,

X 5-3 : fEdatER R A
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AIELT, HI5-41T7R

@ Phased : BEEHEE T T NV A TZICRE -
-, AR

Licar b7 FTR5-5 /X5-6 &#s
BEER L N BTy r— Vi, BRIRET L LT
HEEEM ECMO % S = L—3 = AT s,

M5-4 : =27k

Iy Ui~ R 2B R

#1 LETFo/yoR—FofkcEs
15emO U Y IRy THA B EHLY
mEhns

#2 LEIRIE3CkgHEDTFELARET
EDHEDBELDE
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X 5-5 : &at

! :ﬁ K4t

| m}@ B i

| N RROOE 1

' R M- A o
BEhE AWMTAN v F - BR 45T

0| et wams || ‘ L

252




5—6 : Assembly
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(1) ECMO #2s i as

O wEE

1.

ﬁ’@;&w ECMO #3512 23 AL OWEICH D L 91, R
ik HEWBRTOMEE 25 (R f14-9),
zmﬁ fﬁfffé ECMO HImE#HCIX, BE ZAHE L LT
RN PRO TELS PORBEIY . EHHEIKRE L,
R - IRENC L o THERDTEER KN L CHEREHERF S T &
PRVETREMEICIN 2, RN OBREZFLT A EREDL H 5
(] : FEPERETE A L2350 CIEAME HE 260(W)-370(D)-590(H)
WL R & 30kg HIEBRAK SL . THETES 530W &7 D),
— . WESMTIIBENCE LS H Y . DA ETREFHE O
Mgk ] ECMO ik & BLERYIC ERI T 5 72 D121, Z OBERED
WA & FEIERABR DT &Ml U7,
HICO-AQUATHERM®660, HIRTZ®ixH 1V > A% ECMO
WEF—AbHWTWD (AT 3-8 - X{5-7),

5-7 : HICO-AQUATHERMG660, HIRTZ® & N Lt =247 % —
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HICO-AQUATHERM660, HIRTZ®(xH 1 J > 2% ECMO
o —THERK 100 Flo ECMO #akic o Tuns,
INNRIFZF OB TCRE 7 NI T demofzE ST,
RN (FRR) WM CRETOFEAERLH S (110V )
93/42/ECC (EU DERHAHRME SMEEO R bR LV L-UL)
7 VT LTCnD (RFF5-2),

BO

©® EA
1L ERE DR OMELRFE 2B BT, WAL FE L7z,
2. 2B0WMATHY, EEIFRIIFRETH-T,

Hourppedisties 2008, 210 V32
DOL 10,1055/ 20080945304

Transport of newborns with acute lung failure in the pre-ECMO situation and
on ECMO

FLoersch 2, & Gerull 3, S Hien &, S Demirabes 2, 1 Jextec &, T Schaibie & ,»gg;% 4 z )

Ly 3 kitrel Mansheim, N fad

Tangress Abstract {fepurmalsfabstraa/ 10,1085 /5 2006-845304)

Background; Although ventilation and poztpartal mansgement of sick newborns has been optimized, BCMO remains
therapeutic option in the neonstal intensive care of acuts lung feilure. The ECMO-center Mannheim has perfermed sbout
250 ECMO cases since 1987, and currently performes about 25 ECMOs per yvear, 50 infants per vear are evaluated for the
option of ECMO therapy. Half of them are bomn 8t the center and the others are transparted to the BCMO center. Some
chitdeen are tog il for convantional transport, in which fase transport using IND, HFOV or mobile ECMO Is necessary. In
some countries special transport teams for children and for transport under ECMO have been sstablished. In Germany anly
faw case reports have been published.

Gur experience: In the last 5 yeers we have transportad sbout 50 newborns to our ECMO center, more then 70% of
them needing INO or HYOY, § children were transported under transport ECMO. The first transports under ECMO wera done
with & conventional roliar pump (HL15; Jostra/marquet) and a special vehicle was neaded to ransport all the equipmant,
Those transports were difficult to organize and 2 Iot of equipment was needed. This year for the first time we have installed
a special Transport-BCMO unit on & pormsl Fermoe Transport system, which can be used in & standard ambulance. On the
unit we use a rellerpump {NovaCire), 4 Stephan ventilstor, 4 heating pump (Aquathers 88071 and & perfusion pumps.
Energy Is generated by a UPSU {uninterrupted power supply unit), During the transport the energy comes from the vehicle,
We have aiso used the unit for helicopter transports (belf 4071, 4 of § newborns transported with this unit have survived
ang could later have been dischargaed, ong diad of secondary causes, The cannulas are placed either by surgeon from the
referring hospital or by 8 surgeon sccompanying our bransport team,

Discussion: Speciat eguipment and specially trained transport teams sre necessary for transporting critically 1l childran.

Transport undar ECMO is Teasible bt remaing & bigh-risk modality that should not replace the prenatal and early postnstal
transnort to an ECMO canter. In same cases this can b2 g rescus therapy.
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1. BARERKESERGKEYL L Z— - EhiEEE (AAREKX)
2. HRESI/NERMRAEERE L Z—PICU &R/

IN— Ry
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2. LR 0P RS E B

3. iPad/iPhone (2 X Df#EEE =% —
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1. BAERKRFEERKGREYE X — EPEERER (HAREKX)
NTHAE L, RO A/HIND 12 XD AN AR2IER, H
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TLTCWHRE, EEEZ T 2l N EERE 4
“HMO"&?’A%WK% RIS, HREKRKT
ECMO v A7 L% L, IFE~DOLEE, IREOHEN 7
TNFEAKL LT T U AT & Lz,

2. WRHANI/NERAEER YT 2 —PICU (ERA/NE) NTHAED,

&A@NH@M £ 2 AR R 2RES], BSNEAZ T

WL > T ATHRERETET LTWOIRE, KEZZITT
HARER K ECMO s F— L 25l 2 Wik & F2ME 4 5, Hir
IENICBWTHRERAS vy 7L 0=l — g -
ECMO B AL Tho Ok &%, IREOEN N T 73 4E
IR L T, BREKROEDKEKICE T A VTR T L
T T UART & L,

3. BMAHBERNO NI ZLE LTI, AL RS 7L E2HRE,
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4. BTV AT HETF T —T 4 T EER L.
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