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Extracorporeal Circulation in Children

Mitsugi Nagashima
Department of Cardiovascular Surgery, Division of Pediatric Cardiovascular Surgery, Heart Institute of Japan,
Tokyo Women's Medical University

The extracorporeal circulation is defined as a process where blood is drawn from the body and treated before
it is returned to the body again. Usually through this procedure, it substitutes an organ's function during the
circulation outside the body. In this article, the basics of pediatric cardiopulmonary bypass (CPB) and extracor-
poreal membrane oxygenation (ECMO) is explained especially about the component of the circuit, pathology
and complication.
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Fig. 2 Integrated CPB system
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Roller pump

Circuit of CPB
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OAZa21—7

WA =2—= (Fig.3) & LT, JeimmnA ML —
FDEDE, BEAILESTWEEDELNDHS. AT
ZOiEE, HFE, ENKER, R EEEREORRD
FERIRICHIAS . HEMD L FRKEIRICHAT S
B, ARL—rZATOEDEH, Sl EmIC
o TWVWBEDIE, L FKEMRSHFSIRIC B AT
BEICHOENG T ENBW. HZa—TDANE
WGEET, WTER5GP, o/t AlAD L,
P nE e %, HlAE, FRERBLL A = 2 —F 7
o THFEFIRICHR A STV IR T, ERE CPB
Zi19 &, iRICEIRIEER G, KA EOAH
JEML T % D TH = 2 — TS SR O BB A E
TH5b. mbTE, MiPEBETI-—HDS5DERT, &
WIIED R TE % (Fig. 4). Bk, %%,
KT, WH|D=DD)jiMd 5. WEEmE, B



359

.‘ vww
Right angle tip

venous cannulae P

’//’

Straight tip
venous cannulae P

A site of insertion is flexible.

Fig. 3 Venous cannulae

A tip of IVC cannulae

4063,4064
128Hzfl

Fig. 4 Transesophageal echo shows a correct
position of the tip of a venous cannula

IVC: inferior vena cava, HV: hepatic vein.
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Fig. 5 Arterial cannulae
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IDERRGE

RIREEEL D S O RFER (cardioplegia) 7Z{EA
L, 12152 (I MEeER © antegrade cardio-
plegia) *°, KRz ii%, EREPIRICH = 1—
T2 A LIEAT B8 IRNHE B/ D H 2. el IR
fL. (coronary sinus ostium) 25 A U T IE,
DREN R 2155, Wt (retrograde car-
dioplegia) £H%. FH/NRTE, HEFIROMEIDA
D 7E T e SWATIEIIMI & & X 72IE 5 DKW
b, BEARNOHRERZ, sA) YL, K
VT LSS NS, ik 7Z i Z 7z blood
cardioplegia & YA D D crystalloid cardioplegia &
& %. buffer FR-P, BEzREHRAED 5 blood car-
dioplegia WEAL L VDN TV 5. i, 30~607C
IR THEATNS. RIIEKTR, 9 HI550D iRk
T blood cardioplegia AV 5N TV % V. del Nido
solution (Table 1la, b) 2% < D/NREfEHRTHW SN
TETCWVA. 1ENEAT 2 L, 2KE 2 EEHOEA
PREIRNEVDNTED, ZOFMEEDNSIFENT
W5 K9 TH%. St Thomas hospital A H iz T
HAZIA RENTBRZ OV TV B HIRE 2. 7

Table 1a The composition of del Nido cardioplegia

solution
Plasma-Lyte A solution 1000mL
Mannitol 20% 16.3mL
Magnesium sulfate 50% 4mL
Sodium bicarbonate 8.4% 13mL
Potassium chloride (2 mEg/mL) 13mL
Lidocaine 1% 13mL

Table 1b The composition of Plasma-Lyte A

mEq/L
Na* 140
K* 5
Mg?* 3
Ca®* 0
Acetate 27
Gluconate 23
Cl~ 98
pH 7.4
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Table 2 The composition of Miotector

mEqg/L
Na* 120
K* 16
Mg?* 32
Ca?* 2.4
HCO*~ 10
CI~ 160.4
pH 7.6-8.0

R/ THZCAFF, MUT T 7 UEREME
L THWz custodiol HTK solution * CPB HHIfIL#E A
MRENGZOEMZFD, DN DEZnEE 0D
NTV B IMIEIEE DY Microplegia &1 < DA D/
Wi CTHWONTWA KD TH%. DAETIE, St
Thomas hospital &5 2 N SIESNT2I AT 7 Z—7
ME—LRBRIE IS DR 5N TV BDIRERTH 5. Z
DHERK N % Table 2 17”7 .

FR#V &8 (ultrafiltration)
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/N CPB O EEIC I, WL DD HEND
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Conventional Ultrafiltration

VRO, O IRENR S 28N S N TR
THKZBIAT 5. FTz, FiERIcBT 3 nEHic
EHIZRRIKT B i
Dilutional Ultrafiltration

CPBHICHT7ZICH A THiZz 8 L, iRz —&
TRUIE, Kok bsicY A b hAVERRETS
FEAV L. Wb 5 Mk e (hemofiltration) D

REBEZTE K.
Modified Ultrafiltration
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B UGN S, KRR T 2URICIEER ik 72 YE R 74
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IRz fiS % T & 2t Uiz a—7 1« > T DR
THEHENTWS. (M MiEAD OIS SEAE RSSO
HIENRARE SN TWVS. AR va—F 1 2V F7R(k
FHRENTER) =< —FEMCRzZa—T 1 7T
BIERSHED BB EINT NS,

B mENEE

Falrhoo i U7z fil, AT 0K~/ Y
IR R K2 A B U, O EE2 FIU TR
U, LMK T LIt R iRz ERd 5. i
t, firfg, C OUEERINERZ EALC W25, T O
MM T DRI, B MBS O
MEMEA T ETIGEEMIER D 245 REND S .

AN RBIEE R INEE | ECMO
(extracorporeal membrane oxygenation)

ECMO (&% DA HIIC K O AR L T8
AT NI A I ECMO (respiratory ECMO),
EERARICH U TEASNZL G, Ok R
ECMO (cardiac/circulatory ECMO) & Wb %.
F 72 ECMO (& Z Offilf, XMl 7k & 0 iR i
L, MREL, #RICIXTd % VV ECMO &, #iflk
Bifm L, B#EEL, BIRICEMmS % VA ECMO IC5)
HEN5. MU ECMO Tl, VV ECMO TDH &
MATHEE 72D 5 %W, fEER ECMO Tl&, VA ECMO
ZRHEET D DAETE, TOEHOMMEI NS
ECMO TRIFATELR Y TZHWENS Z A%
V. ELRY TR, KRR FTOERNREEL 55
K H 20T, JREEREFICHVS5EE, AMmE
RIS A 7 SA Al 72 #HAA T E S B & mlfisdle
T TV ERHITRIRBEHERHCN ST 5 T AT E
%. VA ECMO Ti&, EIr KRR SHEERD 5 D
EMOE, OERENEVIEF T, A=HICE->T
3, BAMEEDEZBEINETHS. ETHIC,
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CLICHBELTHEIRENDS. MKRELT, HF,
B UEAHE THARANEZ E=2— L T RED
& %. The Extracorporeal Life Support Organization
(ELSO) &\ 5 EFRMHFEA - 5 ECMO A K5
A ¥ ECMO, fEERECMO L dicHianTw
. EMNERIE, DEOFEISENEN TS, A
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P, MEEEMEOTTEZS [T L, REdsOEz
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H33LEZ5NTVS. TNHEDORIEFEHITH KL
U, RS MERIESISIEWRRE (systemic inflammatory
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Fieag & LT A7 a A RARFE N TS
T3, L LaNs, “EHEREALHEGERIC
TR XAF VT L R =1 R A DB 5%
LRLTBVEVSWEN 2015 FCxRINT LD
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HOTHETS. X/, KRN TI5 IV ERIC
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FERE DB FHERAIR TH > TH MM, i MEHEX
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MEns i liENEuerofx, BhcE
L, REMATIES N, RIE L)L TEREEZ KIE
TEVbNTWS. Eiz, EHNTE /o Uik
ZFERLESL, NREO—BBLEE2RE &b Mlidin
JERER T ZR[REMENH D L Vb TN 5.

BRE L Hii
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KOG TIh T « 7V =7 VR EiF 5 C
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