* We experienced a case of a patient with
extensive lung contusion (bilateral, specifically)
expected to have'intratracheal massive
hemorrhage, who could be saved by hemostasis
under ECMO introduction.

* As ECMO for trauma has a high risk of bleeding
complication requiring management without
heparin; however, as long as hemostasis.can be
‘achieved, patients can be treated. Therefore,
ECMO can be fully.considered as a life-saving
measure.
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71y/o male

Toshiyuki Aokage
Kenneth Palle Palmer

ECMO center Karolinska, Karolinska University Hospital

Case

71 years old, male

Past lllness : HT

Day1 {Date of admission) Chief complaint was dyspnea. Chest x-
p showed bilateral consolidations.

Day2 He was deteriorated. Pointed out Influenza A HIN1 and
Klebsiella oxytoca. Oseltamivir and Cefotaxime were
started.

Day3 NPPV started.
Day4 Intubation, changed to Meropenem.
Day5 Sp02 90% on FiO2 60%

Case

Day6 Obvious fluid overload (+ 4000ml) and Sp0O2 92% on
FiO2 80%. Noradrenalin 0.1pg/kg/min, deep sedation.

Day7 Sp0O2 90% on FiO2 100%. ECMO team was called. He
got ECMO and transported to ECMO centrum.

Transthoracic echocardiography showed bad wall motion at
right and lift ventricular chambers. Therefore, VA ECMO was
indicated.

27Fr 50cm drainage cannula was introduced from right
femoral vein because of intravascular thrombus at right
internal jugular vein (RUV).

Pre-ECMO ventilator setting
and ABG, vital sign

* PCV FiO2 100%

e PIP/PEEP 35/18, f 20/min, MAP 25

¢ MV 11L/min, TV 540ml

+ pH 7.250, pCO2 36, pO2 58.2, BE -1.0, Lac 1.8 mmol/L
e Sp0O2(head) 86%, P/F 58

* BP 130/65 (80), HR 95bpm (on noradrenalin 0.1 pg/kr/hr)
* Murray Score 3.5, Oxygenation Index 43

Chest X-p

Pre-ECMO (FiO2 1.0, PIP/PEEP 35/18)

@

@

°

Laboratory data (after ECMO)

WBC 5400/uL, Hb 10.6g/dl, Plt 28.0x10%/pL,

T-Bil(D-Bil) 3.7(3.2)mg/dL, AST 77U/L, ALT34U/L,
LDH 348U/L, Alb 2.4mg/d]

BUN 30mg/dl, Cr 2.02 mg/dl, Na 133 mEg/L, K 3.8, Cl 106
CRP 28.4mg/dl, PCT 53ug/L

PT 1.2, APTT 162 sec, AT-Ull 56%, D-dimer 3.1ng/ml
NT-pro BNP 188pg/ml

BAL-PCR: influrenza A{pmd-09) HIN1 positive
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After starting ECMO

(FiO2 0.6 PIP/PEEP 29/14)

Ventilator setting
(ECMO Day 6)

 Pressure control ventilation
* Fi02 60%

* PIP 22 cmH20

* PEEP 8 cmH20

* MAP 13 cmH20

o f16 (triggering all the times)
TV 330ml

°

ECMO setting and blood gas
(ECMO Day 6)

° Cannulas drainage: 27Fr 50cm Rt FV

infusion: 19Fr 18cm Lt FA + 8Fr cannula
* ECC4.4LPM@4400rpm
¢ Drainage blood saturation: 84%

* Blood gas (drainage)
pH 7.35, pCO2 43, PO2 50, BE -2.1, Lac 1.0 mmol/L

* Post oxygenator saturation: 100%
s Patients Sp02 (head): 81%

TEE
(ECMO day 6)

The wall motion of right and left ventricle was improved
Left ventricular wall: hypertrophy, valve function: normal

Discussion 1: Cannula position

Upper body -> low saturation
{78-83%)

e Improved heart function =
Thrombus

e Thrombus at RV

 Lying right atrium

Difficult to insert drainage cannula deeply |

* SvO2(Drained blood) 80 - 85%

hd SpOZ(head) 78 - 83% SvO2 > 80%
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Options

(A) fAIELAEL. FEFRBEBEHD
(We should not do anything. Stay looking carefully.)
(B) W ECMOIZH1T S %, hZal—LavAfuld?
(Convert to VV ECMO. What is cannula site?)

() VAECMODFEE. A M EEF TS, EMELLIL?

(Continue VA ECMO and change infusion cannula site.

Where should we introduce new infusion cannula?)

(D) Z M it (Other)

Infection

CRP Py PCT
60

50

40

30 “~CRP

.20 ==pCT

- 10

Coagulation

UFH 1.2 0.7 0.5
D-dimer
Fibrinogen LT
12 / 36
10 30
8 e 24
™ Wm.«memm,MMm ==D-dimer
6 418 o
/ N%‘\ . ==Fibrinogen
4y LT 1D ey
2 6
[} g : g 4}

ECMO Day 1 2 3 4 5 6 7 8

Saturation/ Oxygen consumption

ECMIG 4.7@4400 4.4@4400
Vent FiO2 80% 60% 60%
PIP/PEEP  29/14 26/10 22/8
5pdi90 300%2
Vi
0%, /_..-\’4,4 240
B0 eSS T 180 —gp02
i S, A —Sv02
70 e 120
/02
60 60
50 T ¥ ¥ 8 ¥ )

ECMODay 1 2 3 4 5 6 7 8

cT
(ECMO day 8,13)

Day 8 Day 13

Discussion 2:
Patients management

* Respiratory: SpO2 85-90% on vent PCV 60%, 23/9
CT showed bilateral consolidation and pleural effusion

* Circulation: good

* Infection : PCT 2.4ng/ml, CRP 23mg/dI

* Coagulation : D-dimer > 10.5ng/ml Plt 95/uL

* Bleeding: controlled

* Neurology: ?

CT: no signs of intracranial hemorrhage or infarction




paediatric case presentation

18t March 2014
Tokyo Metropolitan Children's Medical Centre
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Introduction

ing rate for refractory septic shock

<50%

Brierley J, et al. CCM 2009; 37:666-688.
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Surviving sepsis campaign

Consider ECMO for refractory pediatric septic
shock and respiratory failure (grade 2C).

Surviving Sepsis Campaign: Internationa! Guidelines for
Management of Severe Sepsis and Septic Shock: 2012

Case
10-month-old girl, BW 9 kg with neuroblastoma (stage 4)

[History of present illness]
4 days prior to admission, abdominal mass was found by
her mother.

[Diagnosis]

Neuroblastoma, stage 4

MYCN amplification +
metastasis to Lt. temporal bone




Neuroblastoma Progress on general ward

Arise from p ve sympathetic ganglion cells Day 1

The third most common childhood cancer, after
leukemia and brain tumors

More than 300 cases are diagnosed in Japan each
year

Long term survival rate < 15 % for high risk group

Progress on

Intubation ; ;
Thoracocentesis/Abdominal drainage 2™ ChemoTx Septic shock

.~ -
100mg/m?/d

survived ECLS
44/ 107 (42 %)

survival discharge
37 /107 (35 %)

Gow KW, et al. CCM. 2009 ;37(4):1308-16.
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Consider gﬁ%é{;mga child
with a neoplasm on ECMO

112 of 118 (95%)

Gow KW, et al. CCM. 2009; 37(4):1308-16.

ECMO for pediatric sept

survival to hospital discharge
21 /45 (47 %)

central vs peripheral
73 % vs 44 %

Maclaren, G, et al., PCCM,2007; 8(5), 447~51.
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%C?ﬁ% for ga%i%m%s with mmema

survival discharge
4/8 (50%)

Maclaren G, et al. 6th world congress on pediatric critical care, 2011

CENTRAL V-A ECMO
V; RA, 16Fr
A; Asc.Ao.; 12Fr

Circuit;
Endumo 2000N

Artificial Lung ;
Biocube 2000

Pump;
RotaFlow

__Targeted flow;
150 mL / kg / min

survive to hospital discharge

17 /23 (74 %)

MacLaren G., et. PCCM 2011; 12(2), 133-6.




Progress after ECMO initi Conversion to Neck cannulation

Day 1

Vi
Central Neck g Rt. Internal Jugular V. 14 Fr
cannglation cannglation -

Rt. Brachiocepharic A. 12Fr
Plasma hemoglobin o= -
ECMO flow (100L/min
Lactate

tal bilirubin

Inlet pressure

z

ortunately...

Central Neck
cannulation cannulation
E 2
Veno - Arterial ECMO
)
Plasma hemoglobin_ lL i
" ECMO flow {100L/min}
o Lactate
N

o

30 Inlet pressure

Discussion

» Management before ECLS . o
» To seek adequate flow is important for

» Conversion from central to neck cannulation paediatric septic shock.

» Control of infection

» Central ECMO is an (best) option.
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ECMOY I =2l —3 3y « TEROERFEIZHONT

1) HEY: |
HIEMRA2IC BT DECMOTER DJFHE & HiE4 B FET 5

2) X5

EHR - BN - BR TREMOTF — A TORMBLEE L

ECMOE v # —{UREDHE S D, T uy =z 7 MIAKRD D OB RE
F 7. ELSONMMAMERR DEMEZ RETT 5

3) NEDFHMEME

a. BIEMR AR T 2ECMOIRE D EMREI LRI & FiEZBET 5
b. ECMOIZ AW D _E YT /34 ZTHWTESRT 5

C. NI TNV a2—T 4 TDRAERAT =K L& BRI EE TR D
d. BREE LTiE, v F U A—2LT5

e. NoTIVIREDTA NeNEDIA—ANy r—VHEHET S

4) B, JE

FRMIE L a2 —2%, KEIOETIERETS L) 2&EE L.
B, I al—2arbrZ—2_—2LTITo

ALK, FEER, MUK, BRHEGRERA. BN, BAEO B
BRI, AR ERS N NRIZEHE L 2 — B E1T )

5) E#EE

EEFREL LTk INPO ECMO Japa) WEHEE T2 L E2BTFT5H

A= — « BEIKFELRWIEREZERT S

Ry TFREBEIZDONTIE, A—I—0bEH (FE?) LTyIalb—yay
R Ik D 2 E AHEET D

EEEAIT, BEAMICZEROBAE L IRICRETT 5
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6) f AN H—

A A ML ERT - BT - CERNOEDDHfT Lo T, A VAN N—T%
Tz EREE LN

T FEOFRSLAE, MILGEAE, IR, Ze EOEMZ OIS, B FEA,
DA A MEMZE T T X, MRKOBFREESL, TEROFHIILERE D,
SORBEMERD - o - ALK BT

F72, CEREHI LA VAN I NAN—TIZASTHHLINEDH Y

ELSO, Mark Ogino 54127 RANA F—{lhe > T 272 T & bR 5

7) 1TEIEIE

T =X T T N—T BT CEROBENIAD
w[E JSICM DRt T&4

5 ADTIERFTORME

Z ORI BIR ?

S— 2T Y REHWG
~==a 7 - T X% A MER
a—R - U
AR T T BERE SEHLR

F—= 7 A MEEWG
A—T1— « BELOYROLD LD
AANTTE T aNA T ORER
W - IR - WAVE
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1T —A

A D N Tl clotting ® 7 U 74

ZOTF IV FIE 3 ODERIZHITOHNS

(1) EEEANEN S N LD clotting TH A Z E¥bmnb
(2) ECMO it &K T EEO XIS

(BN TLHfiZ BR T 2

TN—71

(1) ANTIHfi clotting THh 5 Z &%, RN Do T2 bnd Z LN T =,

Q@ £, WATEAEVWZ LY, ECMO fiEa FTiF5 &) Lo RiR-7248
AR5z, SpO2 K TFRIZIX, NLFHERERREZ Fi02 100% & 75 Z &1L T
=7,

B TFA I TITMB L2 SRR, Loy L, AN THiZ#C A TR IEE % D>
Fitzd, BIEBNICKED air DBAL, KT 725

TN—"72

(1) ATLHficlotting THAZ ik, T <IZbhbhrotz

(2) NTFREEREREITHEMEE 2 Z LR TE 720, ECMO MEZEMESES &
WO ZEETERDPoT, HlE L, F—ALU—J[ZTETREY ., BAMLXIN
FCRHETH T,

@) FIA I I LR bR, NI FREITIE Ch 72, AL
fili & RRHZE O ATiF T L E o7,

TN—73

(D AN THfi clotting TH D Z & NHEiETET, BiE%afro7=

(2) NTRERERE%E OBEMIE T 7=, ECMO MEREMEE D Z LIt
Mmolc, F—LU—=71L9 BTV T,

@) A I T L bR Ee, N TR HEC N TARZ R 2 T 7oz
B, BRI KRED air EA L, Tk LTLEST
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TN—7 4

(DA THf clotting TH D Z &id, T<Iomnoiz

(2) N TR 283% i 0N & ECMO Fi&E OB T ic iR TX 7=
@ANIHOT T A I 7B LR B R, P EICHEIT 2 o7, B
ZTCOZIE, NTASHRR MR T L & X2, HEOERN ol

Kt

NTIIASHAD R IIERIT 25% & R4 Th oz, %< ORigk THFRAIIZ b R
WHBERRO DT, TV =T 4 T 7 = NIRE 5y TIE & A E DN E
LN TCLELT,

[ A

1 TN—F N4 ODRER TR Y SE->TWAH D, F—L0 T —7 DIBNES T
pinoTz, AJRETHIVE., 7 —7 L6 Ulas% TIERR T D 1E 9 23, better 72 &
Bbii,

» FARB IR EATRHFE SRR L TCWD AN L oTe, EDD, 77U —T 4
VTR B ORI L0 | BB T A AT v aryET
ELRNoT, FRIRR EEHRT L ORI ATARMELOERRH -
776
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27—

FEW

A, simulation @ 31 Ei(plan)
1, topic

M =2 — L DOFRIRE
2, target

ECMO specialist (8*4)

3, Objective

1) S TILBHICEEOER, FREENATED

2) 7S5—LFEERICECMO DRI, FASOBENTES

3) ATikE. ZEEEARKICECMO LBELZHI ENTED
4) BIEROXB|ATES (ERICAREY>TOECHEEZT S)

4, Schedule

orientation time: 2 min, scenario time: 3~5 min, debriefing time: 5 min, training time: 10 min,
summary time: lmin

B, 2B simulation ORIE(Do)

Participants: 47 /L—77"_ objective DEERKITF 1 _ﬂ‘“ffc‘:% D, FEREREREICB LTI
MR [EES, MRRIBEDOEEDAL T, O/ T A —ZIIEZTWiehsTe, T 4 ZLJ\
NTHEPIESETZOFR L T NV—T DA, fEE, f?éﬁ%f* IE survey 2372\ D TAEA,
ik EORERCTFHRIZ OV T discussion TE 72, 1 7 —T7 D ITF — AR~
discussion poin 239 117z,

#£1
MR amex B | TAER B R T T —LEE | ECMO & B | BIEEATHAK

DB F DOBEL |

Tn—7A | O O O O O

Jn—7B | O O O X X

7 —7C X X X O X

ITn—7D | O O O O O

T B TER. XIXFHE CER
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Confederate (Facilitotor) : FEFZFDO L-ULNMETVUEBE, BTVZEMATAZ &
THNERBOBRMEZMEND DREICL TV, FEITTELN, B TEEFOR
fRAFMT A Z L IXTER DT,

Checklist: checklist Z{EY simulation FIZF = v 7 217 CTH 5 o723, debriefing T2
ESTERTE R o7, VAMOHAMNSTE, TETWIALE TE TN ARSI
TR 2 D& Th oz,

Debriefing: simulation 23 F - 72 B¢ C debriefing (325 F D L EbNTn5, LrL, &
MMFEBLZ NS ZICRFE L FaRBIENPTET, Jr—TZFhERIZhbE
debriefing N T&E 22707, S AEBOEE 2 —EIC— AN TEET A2DIXEENH 5,

[zl RECF 280 LR ORMEZ K LATHD L HICRA T,

C, il (Check)
1, compared to plan

S 13 objective A, THIL TWz kD H, AL —X|Z objective & K, FEH
(EIEEAHE) ORFEIE 1055 E LTWER B0 BINTHRT,

2, Were goals and objectives met?

U A BEIE objective Zlili7z LT o, iEE S objective 121> THFEEIXTE L,
Debriefing  objective (Z7n > TV 7z,

3, What went well?

® ZIEMNSANTHIDT, #ENPD NI TNVONFIIKS X, MG TET,
® [HISATHADELZ, ZINE EB PRSI TE T,

4, Needs improvement

® ZINEDOHEE 4 NiTT 5,

@ LI FEHEDL~NIUBRETH 72720, BiEEOEIR & BIIRASHL A 1T 7273,
U A O AIEE A A A A I, SpO, S LR > T F U R TIC LI FN Ly,

® HAENHEBIZAS TERERRT, ERAAZNY AL TTar T Aethd, vF
UFRAE— FDRERCTERE ANA XA AT BRI,

® < vl OMYEE LR LUASEEKO TELZ LR, Ioa—LbBE 5D LEVWEN
AN

@ [FEDOKIZEEDITTZHNRIU,

® Tl IITEATENL, EHEE~YXF Y (SimMan) IXER L, SEO~
XF BN TR THD, MEERIET 72T T TH L0,
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ECMO O simulation [2B8 L TiZ, HBAEMTHAI L. a7 AR BT R MR LIZL
WAARIET A Th B,

Val—ia U EETcEmE L, BEEE. o—20OE0RBECHETLION
AN
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E37—-X
INBSFUSA  ROTELEBHRTIN RIS 2D

1 $WEE : COTYS IS OERDDCIEUTFOT EESIE BT S

1. ECMO BBh(CHNT. 52 ECMO B8 U\> ROIS>2) HBRER
ERET D

2. \> RS ONNERSE, NBEED, U—S—%EFEL. a)ECMO fi

BEY. b)BEAICF—LEH . B CRBBRCYLS

a. ECMO il : )\> RS> IDBIERUREDRERE |

b.BEMl : ECMO BABORFHE (WBECKL TATIHRERE, SERS)
3, BIC/\> ROSSOEBRATES (A2 Y—ILOAIE. rpm)

4. \> ROS> IEROERMNEEERFECENTES

2. >FUAH

SFUARER : 6 5%, 20kg, B> TV Y (CRERUEAE
5 Hat&k DEEEE. BREXD VV ECMO
SECERSIIEEEL ..

ECMO E%%E: 2.1LPM@2000rpm Sweep Gas: 1.0 FIO2 1.0 Endumo 2000
[EEZ=#F7&E: Venous -10, Pre 220, Post 190

ScvO02 71 Hct 40%

MR 25E%7E © 20/10 X5 Fi0O2 0.4

INA5)LH-> : HR 80 BP 90/60 Sp0O2 85% RR 5 CVP 8

SA> Aol —>3> R : 858 FEM-2 16Fr 1XIM : £ BioMedix
15Fr

BRS 1> 2 2 G@BEESEIR. SFr hUTILIL—XA> CVL@ERZERIR
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§88% . E/ILEXR 30mcg/kg/h. =4V S/ 2mg/kg/day
FUEEE : AJCU> 22U7kg/h

EADOREFRR (Erinres)

mEBL > b4 ¢ Al white-out

ECHO(ARR) : (L HEERYF EF 60%. IVS round to RV (fiEMMEZRESFR
AN

ABG: pH 7.40 PaCO2 42 PaO2 50 HCO3- 24 BE 0 Na 140 K 4.0 CI 105 Ca
1.2 Hb 13 (&#&)

ECMO ABG(fiE#): pH 7.45 PaC0O2 30 Pa02 500 HCO3- 24 BE 0

CBC: WBC 9000 Hgb 13 PIt 15 &

Coag: INR 1.3 aPTT 80 Fib 150 AT-3 80%

Chem: CRP 2.0 | TB 1.3 AST 40 ALT 30 LDH 500 CPK 100 BUN 10 Cre
0.4

SEORE : UPS EIRE T ECMO OEFEFEMNENT. EZBEHFRZLUTWT., &
C REARDIEGE TR IEOIBVWT SAF v IRDESTRUTWELZ, 7
DOFFI (UPSEEMNSDIEET— R) ZiEI> e AMHEI> T, BETRS
NTWDIEEEPMIMLT. D, ECMO OAER/ \w U —EH{L L CLVErz
HIEMRDEBIRERZFEEL. ECMO BEET TS —LMRD. ##EIC
ECMO BMZiE UTe.  (EEREZSFUABMBEICHADRESD)

B

Endumo 2000 EBIE(SBFIL—TTRDEITDT. hZ1—SENDERA)
INBE =3 L -4 (6FERE)

BEE-S

IN>ROS> 00"y b
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BMEE (PRLFUZ. JILTZRLTFUY)

B0 S > T#HF X6

ERO—R

A

=7 (EPRHDINIALT—T)
NAFU(CEDREREF1—T UNEYRFITHNL5.0 £5.5H8T5HD)
SOV )—X ‘
NARF(CEDIYARYD

CDI A iPad 8KXU > hO—5—H iPhone (&)
IRA v i (CDI SANJLA)

3.2FUADEDT5

BA )ND—RA>bTRE (887) (CIRIHA, €08, BHIONY RYA
RICWBAZNN—ZZNRDTES D, BE " DR EEEEE. K
TH+. BN L AT DIENDRDIC) ZFHROTH (BRFeHT. J—F

—ZFDORDDDAELNNE) . EERS/TERS. UTFTOF7FTI2X

[ OSOEERTIFEL (BDVIER) HYECMO D < ZiEt]) D & 228 ECMO
DTVS—LMEDFERT | 1] (BRY—RXFEK)

INEED TSF U ARA,
DHEIXEIR(SEE X >/ (- ([CHRMH.
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< FUADERE>

75— L5 374&(C ECMO EIEA A T7=Sp02 M1 BE(C 10%KET. &N

HHETHR A 10bpm D LR, Sp02 <60 M2 o< EiR4 (CIFET
(R FUATIEMBLIEFESET(C. BP60/30FET) . I\ RUSITEM

RIMFEMEISNNE,. 198 Sp02 10%TDLERE (J\> RIS rpm

(CHOETHAE) . HDVE. BREXRZHER (BROBESEING 5D

W& FILLUR T 12w MMTITNUE. S FUARET,

SFUARBNS 10 2> TH. IBABRR (BRIER. H3WIRCTI1 Ty
REE) TER. HBAVWIEESTERKTEZRITERT=TIU—=TJa 20N

S =N3FIE:

1. JAIDAZIN— (ZAN) BT S—LA AFZER

2. )\ ROSUODERNMNIZNE (REDOZES. BROERE) iManl sz
WRLUT I\ OS2

3. ABREFRT. JU—=D4 >0, F—LBREK. U—F—BE. F—L%Z
ECMO Al &FB&RCHITS

4. ECMO ] : J\> ROS 2 ODET (FETETRIINUL, I\ RIS TR
ta, I\ ROSODOAMAEDEEL. WEQ rpm OERR) | [REHRER

5. BB : pEIOIEC T, Wik ED LF (FIO2 1.0, PEEPT. PIPT ?.
RN HNL INO{EEDFH T NO DERMN U AR (FH(CTEDIRN,
HFO??). k. FEE

6.7FFZRAELT. BREIR (HDWNE WE/ WU =D XIZDTR(EDR
#7?)
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