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Challenging rescue of a 4 years old boy with HIN1 infection
by extracorporeal membrane oxygenator: A case report.
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Early postoperative bleeding is independently associated with
increased surgical mortality in infants after cardiopulmonary
bypass
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FIGURE 1. Hospital mortality rates stratified by quartile.
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Table 1

Patient characteristics {absolute numbers in brackets), procedures before and during ECMO therapy (absolute numbers in brackets), blood product consumption during ECMO
therapy (median and interquartile range ), median heparin infusion rate, aPTT during siudy period [median and interquartile range), and baseline parameters (median and
interquartile range)

MO exchange group “DD high” MO exchange group “DD low™
Mo. of MO exchanges 15 19
No. of patients 13 11
Dagnosis leading to lung failure and ECMO therapy ARDS pneumonia (n = 11) ARDS/pneumaonia (n = 8)
ARDS faspiration (n = 1) ARDS/aspiration (n = 3)
ARDS postchemotherapy (n= 1)
SOFA score [ median IQR) 125 (10-135) B (B-11)
Procedures before ECMO Liver failure, plasmaphe resis Pneumonectomy [(right)
Polytrauma
Major surgery
Procedures on ECMO [cases) Massive transfusions (=15 PRB) (6) Surgery for retroperitoneal
hematoma after ECMO insertion (1)
Episades on ECMO [cases) Thrombus formation at cannulation sites (4) DIC before and not associated with
MO exchange (4)
Pulimonary embolism (1) Diffuse bleeding (3}
Cerebral bleeding (1) Sepsis (4)
Pulimonary bleeding (cystic fibrosis patients) (2]
Gl bleeding (1)

Liver faillure, DIC (1}
Diffuse bleeding (5)

Sepsis (5)
DIC (3)

Blood product use during ECMO therapy [median and IQR) P
Packed red blood cells 9(7.3-15.5) 7 (2.5-103) a7
Fresh frozen plasma 0(0-43) 0 [0-43) 73
Platelet concentrates 0(0-2) 0 (0-25) 07

Median heparin (IUMN) during study period 400 (0-1200) 1000 [ 100-1400) 02

Median PIT (s} during study period 49 [435-55.5) 47 (38-54.5) 63

Baseline laboratory values [ median and 1QR)

CRP (mg/L) 145 (67-222) 59 (32-145) 12
Leukocytes | /L) 148 (9.5-169) 123 (92-16) 87
Platelets [ /L) 118 (82-139.5) 161 (117.5-200.5) 09
p-dimers [ mgsdL) 34 (248-35) 14.5 (9.3-19.8) 02
FG (mg/dL) 391 (217-548) 387 (356-531) 65
AT (%) 85 (69-94) 96 (69-115) a7
PT (%) 72 (62-79.5) 78 (65-915) A
Pz 0.54 (0.45-0.81) 0.5 (0.47-0.51) = |
Pagz Fioz 124 (81-145) 140(122-163.6) a3

Diffuse bleeding is defined as more than 2 different sites of bleeding without adequate explanation. One platelet concentrate contains 250 mL and 2 to 4 = 10" thrombocytes: 1 fresh
frozen plasma contains 230 mL plasma. SOFA indicates Sequential Organ Fallure Assessment: PRB, packed red blood cells: PTT, partial thrombaoplastin time: Gl, gastorointestinal.
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1

g 1. o-dimers, platelets, dpho, normalized Oz transfer: Op transfer, | gas flow/blood flow) [Ip,ray bars) and normalized COz transfer: COz transfer/( gas flow/blood flow) (white bars)
within 3 days before and 3 days after MO exchange of the MO exchange group “DD low." P< 05, compared with values at the time of MO exchange.

CT scan

Oxygenator post exchange

Fig 2. Computed tomographic scan and 3-dimensional reconstruction of an oxygenator Fig. 3. External view of the oxygenator in Fig. 2
with theombasis in the interior, not visible from outside. White, axygenator case; white/
gray, oxygenator membrane; red, thrombotic materal. Image courtesy of C. Darnia,
Department of Radiology, U niversity Medical Center Regensburg, Regensburg, Germany.
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BEANEATGFEARMBEENDAD D F
FELMLESKE
Awake Cardiopulmonary Bypass to Prevent Hemodynamic

Collapse and Loss of Airway in a Severely Symptomatic
Patient With a Mediastinal Mass.

Ann Thorac Surg 2014;98:e87-90.

BN IE IR B TR R 5 & F AR DB i fE b 2 5]
ACIEIR 5 AN J1 2 AT, — 75 T2 B R R i I8 5
AOEAOIME RGEE, 75— 07 A2 BRI S T 5] R 4
I8 FH 7 BGRB8 /1 3 LA st R A= 38 0o il 1 52
EI G . wRBAEESE RS, NS
BN H PR AE RS B AT S A IR i, (U IS
JIE AL DL . ARSMEIS (CPB) fEA— M IEE
HF B TAEVIBRAELITF AR, (HAE RIS 500 g
F CPB W SCRRIRIEID E IR A FRE . 1% CHRE T —1L 37 ¥
A RTINBR BRI, RETH T M E A IE AL ME R
Gt ) TR 38 ToIRARAIE 22 4 A R

DRIt P SR SEANBE, R A B RETSR K. CT
F IR AT BRR M R E R M) (2 17X9X 12em)
G RKEL KL SRR AR o] WHR N 454 . AhEE
W RO IE, XPOlE. KIE. SEMEXKEL KRG
AR (E 1D o @A OSIEERILEERE (F
2A) , FREERKY 5K, MEEEIE EKAEERK (B 2B) .
VRN E A NI, A 230 i I G

AR B E DR E SR, 25 RS BRI T LR 4
X 0 il B ES S AT SGE RO IR R A, R AR RIS 3
AT CPB. BENTAREJGHLNA, FARKKIGH 45
FEo Bafss BEESATT BOH BRE L, A MR A AR 2 R A
JIRIRAE, ~PATIERGA DI, Bege B Ehm ik, 4T AT
=, M 5-0 R s LUb shap ik e i ag 5.
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— BB T IROME IR B R B A 0 ) 4 0 AN IR
it

A novel small animal extracorporeal circulation model for
studying pathophysiology of cardiopulmonary bypass.

J Artif Organs. 2014 Nov 6. [Epub ahead of print].

I+

AMER (ECC) B O IEF AR 2 S %1% R
N, BEEFMAGRRRERMIET R, HF kAR5
VISLB0 B SR PR, s AR ERAL A R e A B . Rk, —
b T BIF 9544 8 B 75 B AR BRH L) o4 2% i v 2 5 1 /N Bh )
ECC #7523 G+ .

SEIGA BRI TT

SEIGEH Aprague-Dawley R, HEPE 400-450g, 12 /)
I 8 HOEHRERS . G LE 224 50mg/kg RIS A VEST, AR
A, ENLR, 14G UETEE PFIRALAHBIITPIR, 25 B4,
B 70 /min, #IA & 8-10ml/kg, UK 100%. LR 4E
FFPE 36°C, MBIKE T WMBINK L. 23Sk, 4550
Ik B S B LR AMEIR, 5001U/kg T 2R AN 24k

/NENI ECC R4 (K 1D BEEEM RN, A aH
R 0.03m?) . EEAMREE (HA) , WAMKKEHE Sml,
HER Iml, BMBREM 1ml, AFZE 1ml(10001U), M7 E
8ml. ZNIHE N 2 . RSLIe4 (SHAM 4, n=7) ik
AMEIRYL (ECC 41, n=7) . SHAM N FAMS, I
J& CPB, ECC ZH#5 iR 4E+F7E 70ml/kg/min &, #F4E 60 7>
B . PaCO2 5 PaO2 73 Jll 4 F /£ 35-45mmHg
300-400mmHg . IfLFEAR AR [8] 559 ECC H  ECC £ 37. 60min
JE A1 120min J5 (&1 ECC B) &

-15-



HFo ESME SRR /@cw

MG R e bl [0 HIS7EOpginl o T
TNF-a. IL-6. IL-10, R  ooooopg/mb) (MK 2a-c). Jidt,
ST B LR LD, AsT q1 PCC AR ECC R 60min 247
ALT. BSHIfAC. PH. Hb kpighgy o /30 iR 91 BJF (LDH 425465
W5 Hb KPAGT sgdl findksy /Lo AST113£6 UL, ALT SSE8 UIL),
$ek%, 7-8e/dL 2 [A{E A S AT 557 ECC J5 120min A 753& 8 FF 5
B H bR A R . ECC &5 (LDH708%126 U/L, AST 76£7 U/L,
o BV R A SR, A, ALT 15914 U/L) (tniE 2d-f. ECC
WL 13 AT ETee W WD WEHE&T SHAM 4

(WD), BEAAUE 70 CH T (SHAM4.68+0.18, ECC 5.46+0.23)

W 72h R MER. i sdR sy B

X+SD, ¢ [a] [R5 A EUE LE R Wik

Stat-View 5.0 77 Hr % 4F, P<0.05 B ?E%H‘JJI[LEL Hb %DEE%TE*f I

PR BRI S S S 7N »

AR HAF TR, BE ECC it
g3 PP TCH . ECC 45N 4= 5

1 b SHAM LA ECC g AT T U, RO
/%, Hb. PacO2. Pa02 fi  (CHRETEA ECC LS 60min A
i R S B A . BCC R MAP Tl I?Ominiﬁﬁ%i%ﬁ%o it W/D H 5 2
Hb B 552 T B A 4 5] 4 4 10 Y E AN L 3E P e = i
80mmHg 1 10g/dL 47 . Fifa 304 HiRE i%?%%@ﬁﬁ JL ECC
i Ho APRAIRT sgdL, st oL VL TIRIRA R, © R4

Bt %o 2 AR K P B —%@%\égﬁ@m%¢@$;%
SR WRTLE ECC ALK ey, DN U ST LA I 4 45 55 7 T

P %
£ ECC i, #RVER-THAEANL -
FEAE M KT LE SHAM 41LAT ECC 411 i
WEE . EMEER IO, RN ECC R T LU (R BT A

SHAM H&AF4%; ECC Hrfa £ ECC i B AR LT A PR ECC &8
MR KFRR R TS, 78 BECC 453) 1IFB o
IS} 35 FW4AE ( TNF-o 1129+137pg/ml,
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The small animal ECC system

% 8

Roller Pump
@60mm

Oxygenator

1 /NEIWD ECC &4t HNEHEMRTA 0.03m2, BRLIEEH (Senko ERITAMRA A, HAKR) ANE
4 (MP-3 43 Rikakikai HRA R, HA)

# 1 ECCHifalash 154 &, Hb AL, k. BEHEIE

Group Pre-ECC ECC 60 min ECC 120 min
MAP SHAM 103+ 11 100+ 13 105+ 11
(mmHg) ECC 102+5 94 + 24 87 + 19"
HR SHAM 387 +38 373 +38 389 + 26
(beat/min) ECC 395 +25 366 + 30 365+ 17
Pa0 SHAM 110+ 17 106 + 16 105 + 14
(mmHg) ECC 112+ 12 421 + 40" 412 + 34"
PaCO; SHAM 38+3 37+2 40 +2
(mmHg) ECC 41+3 40 + 3 39+3
Hb (mg/dL) SHAM 147+1.1 14.5 £ 0.9* 142+ 0.9*
ECC 15.1+1.0 11.8+1.1 11.6+ 1.0
Na (mEq/L) SHAM 139.6 + 1.1 140.6 + 1.2 141.0+0.9
e ECC 138.9+0.9 1412+ 1.0 1420+ 1.3
SHAM 52+02 54+03 55+0.3
K (mEg/L) ECC 51+02 57+04 59+0.5
Cl (mEq/L) SHAM 105.6+ 1.5 108.6 £ 1.4 107.3+2.1
S ECC 106.1+1.8 108.9£2.2 108.7 +2.7

AR R AR UE S, * P<0.05 5 SHAM 40 [F) A fa) 5 ks
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N0 b B BB K R 4K By R R
ECPR 1) 40 %1 i [

Implementation of an Extracorporeal Cardiopulmonary
Resuscitation Simulation Program Reduces Extracorporeal
Cardiopulmonary esuscitation Times in Real Patients.

Pediatric critical care medicine, 2014, Volume 15, Number 9, 856-860

5 [E A B Ry X)L 3 [ 5K s v o0 fE JEE R 2 RHT
Lillian Su BRAFC ML E AR R SEAT T 17 Uk SEREFULEE I
H A &, L1817 AR I BT -85 I 5 BxT
LA 5C. EARATIR— A 26 5K )LEOME ICU 4 R A EE B
B, M 2009 4E 2 HE] 2013 4 3 A3 43 HlofEE )L (GF
W1 %216 %) RIS PR S T ARSMOIER 77 (ECPR)
1BIT . Hd 16 1] (37%) ECPR J&A1E SEHifA4h 0o il 5 754
LB Z BT 52 A (2010 £ 3 H) , 27 6 (63%) JEAER
PRI 5 5E BT

ABATTSEJt OB RE DI I5T H AL . AN [R] 22 ] FR) 2 DTG
B SRR BN EE— 22 5 ECPR KA
HI BRI DT AR E 1 — A BRARPROE B SE it s 58 IR AE
BRI EE N IR, BT TAES 8. (R BG4
B e, A ke st g s AU R A K €
A A AR5

IR VI FT IS 70 5 S8 ECPR i LEIXTEE, 1
R BAERAL I AT 52 ECPR A 16 1 8240, I K ECPR
PR3 ST FR AT AL 51 208h (VER 43-62 281D , WS
Yl J5 5L jt ECPR 117 27 5 )L, ECPR [19% 37 Hp AL B 1] 2
40 7R GGER 23-52 7080 (p=0.018) , WKEIFTR.

TEEE WA MBI HEE —MrERRR5 — AN H
ICU 4. ¥4, ECMO %K. AbRHEA. WIRIGTT M,
AR DL B HAh AR S5 N D% 2 7 i) [ BA o] 78 55 2B 1 1 St
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MERE R W iE, BA il
ARA N2 AR EAL VR B A L RE T
HIBA 2 B oREE ). BTN
ECPR BN YIDAAA THR A T —
RBETHIBAL, J@id ECPR ff. .

I0R (43-62)
; o

Ja B VF 22 TR A 25 55 IE SR, MY
STt T A B Il WA AR RE I AR
LI ECPR [T A2 SE 0, 1y HLik
SR SRR R Ak
SMEdr SCREIIEIE, N B E KU s
T E DA
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Modified ultrafiltration in adult patients undergoing cardiac
surgery.

Interactive CardioVascular and Thoracic Surgery (2014) 1-7.

DR EHR AN LR SME A R E T, SR
N FEFARA S REIEREHIEAEE . ZUEEWER
PROCHER, $RHLIEYE (B 25 O N O R I8 1 ) s e A
JIEAMREFE AR o R R B8 B 9 0E e AR I e L
TG ? % SCAE DO 98 S AH O¢ FRAE Medline EATAS
%, ORI 155 BA RIGKRW R 9ECOCHk, WA 5
A 1b FUESEFSCHER (1b FEdss O R BE PRI R
W 5t)

Papadopoulos Z£ N E =G EE (B logistic KK
PHVEr 110 17.5%) 432 ASFLOIET AR J5 524 00 R R
ROR . ARSMEIA G o RABJEH 3000m] WiAE, AR5 6 /MR
A EAMMAEEY) (C5b9) PR/, fEMAE
AR P AL TR G A >« (E R ARG — R IT I 1E i A 2
e EAEN RN IRANREEEEZS, FFE, ICU
15 B B 1) 03 B B[R] 952 A 3 2 Xl

Torina S¢ NFENLAS 60 44 SME B0 56 Bk 5 T AREEHL
I NEE REIEHAN A . DR DE 16 08, A e ftE
JEE . 45 RN R JE o5 R R 7 2 AR L e 1 A

P, ZLAH N IS AR RE AL sy o {H R L SR A0 B TR RS B 205
LR TS R N G SO CEAAN= I N7 1Y A = N 2 155

ZHL L R )5 (E T 50 3 1) 5 2 AR o % 0T A R4S
FET %, ICU FMEFEB R Z R . Torina 25 N B —F
HIE TR, WREEEOAE I, FEAR MRS 15
1252
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A UIRAMERT AR & (ECMO) SCHFHIAE B A2 IR #E
INT 34 Z2JF, ARE/NT 2kg. HHGILE T HPE, ANBEE N
SAMNEL, TWENTREN A >R N LE# 2 ECMO
FORBIE, FENRSRE, ERAANEE, DR FERE
Z PR BG LKA i 2536 ARE . Salazar 5 A ff Hl ECMO
FiARFF AR B8 G B AR A G J L AR fi SCHRP I 92

13 k203, Z98 130-140 K (B H B P40 145 K
KA . WA 11 6. HAHT 6§k A —l+ 5 sh ik
Bk, FFUG¥m, SREHEES M3k, Sekiia
LI F eSS g R, TEYIGRTE, &EFH
BN EIIE ) LR R 38.5°C kM (WWE D . 5
7 BRI E, BT, BEMEECOR, Mg
B, HESCFR AR A—MAERK (LR D .

G JLAE i ST B A 4.5m2 IR AT . s H58
RIS pKTELE, LTS E 750ml. ISR EM. HEA.
MRS R, Hmd R R EFIKEREE 70-75%,
ANTEE AR . FEKAE RS 21F R/NKE KSR, shik
FEEAF A 12-14F FIshiEES, EAIME 4-10 cm. ¥R
H ACT BF[EEEE 300 ), & K& AIIAS] 2120 ml/min
(96-184 ml/kg/min), FR+FH .

SIS SR W IR: 11 B3 SE I R4 & G ) L7,
A 7 RS HE ) LAETE T 30min, “FIITEIER AN 2 /N9
rEh. BT EREERIRGELLANM, AW TR, iR
2l H & B, ARERSTE, BFEOofmig. 1
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B R E TN 23%. 12 A AR ORISR DI AG ) LSO
TERANHN G TR SRR, AT EME
KA RIIMLEE, WRES ACT fmiEA 0% FAKEM, IR¥
HEWNFORI: BMERFEHINE . REAMRHIUR IR
H o

IR 1B AR M IR ) LA fr SCRF & — 0B SR 7 20, M
P NLTRRELIISCRS, BRFEAAER B, SR k] PLSZ
FEIREIL 542 /DI (AR REREL LA 2) o (H2md
R T BRI, WEARARSNME fr SCIFRORX IR - I Bk
Wi, R LA BhE FU T A, SR IR — i ) LA B
S LA T SR A, I e R, R IR . R
SRR B, RSB T B RS, AR B R
2, AATHE, (SRR,

K1 ECMO SCHFIT 5 A8 2l A B Eh 7K (K KA o
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R PR 7 A KSR A R Y LR

Set 1 Set 2
(sheep 1-6) (sheep 7-13)
Average time ECMO to death (minutes) 18 133
Number of experiments transitioned to ECMO 4/6 6/7
Number of twin experiments with 2 live fetuses 0/6 3/5
>30 minutes on ECMO
Longest time from separation to death (minutes) 84 369

Set 1 {REHHE /FHVIBR T 5 Set 2 REVIR 75 J5 H 6 &

Membrane Membrane
oxygenator Bubble detector oxygenator Bubble detector
= BT | T By e e - = oo Ui 7 =
iEe L Bore— || e Rz
B e e - & a1 14 =
i r ¥ || o i
U f Ll (i Dialysis (‘ | : ! R -:m\’:_:.Dialysis
Dialysis 1 Dialysis
‘ Pump component e L | Pump component -
% o o Ultra & %=’ | | =Ultra eat g
* \Hd filtrate exchange . o filtrate exchange |
T L T
Fluids ) Heparin 1 Fluids ) gecart
| / \ il E3 | /mr—rm [ [ =
Tl = | | Bridge 1 Tl ‘ Brldge
Ol s s (’ 7 T
L Cgmucl § V& p ~—— 3 S ,_1 el 5
e o : 7 o = N e To= =
Bladder ]I- l“ ~Sadder ]!_ l

JHU

2 NIRG#EAREAGALR ECMO SCRpR . 2, NG, 8 B8Rkl 4K, ECMO %
REESRFFE S, BT G L B .
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