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Circulatory Support for Severe Heart Failure in Children

Yasutaka Hirata
Department of Cardiac Surgery, The University of Tokyo Hospital, Tokyo, Japan

The three major types of assisted circulation for severe heart failure in children are as follows: (1) extracorporeal
membrane oxygenation (ECMO), (2) extracorporeal ventricular assist device, and (3) implantable ventricular
assist device. Of these, ECMO is generally limited to approximately 1 month of assistance, whereas the ventric-
ular assist device can be used for a longer term. The EXCOR® Pediatric external ventricular assist device can be
used in neonates weighing as little as 3 kg and is primarily used as a bridge to heart transplantation. In some
cases, an implantable artificial heart is indicated for relatively large children, so they can be discharged from
the hospital and go back to school. In Japan, very few heart transplants have been conducted for congenital
heart disease, with less than 10 cases by 2022, and approximately 4% of the patients are on the waiting list. In
the future, the demand for artificial hearts and transplants for congenital heart disease is expected to increase,
requiring treatment strategies for these diseases.
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WK E TRl Z 321 72 235 21865 AD 5 B, oK1k
DIEEEHZIT 1,871 N 86%) ThHhoiz. DS
B, 1,348 N (72%) W18 & K i T, VAD £ 55 th
3143 N (7.6%) ThHolz. BAEKE, VAD HE5HEH
& VAD JEZESRE L I U T, 1 FAFE (84% 5t
87%) & 5 AR (72%xF 75%) EFAFETHO (p
=0.694), F7z, IR OEEEH L EXRTEAERF
RIFAEHETH > 2D, VAD O KR— ~iF,
EHIH LERSI R e 72 e R M DR RS Ok — Mg B
LRMBOTHRELEET RN S & LT3,

KENCBWTIE, FRAEREOEERESICBT 2
VAD #5 B H ORI GV RV, HARICET 58K
T, FEALEDEEDBHEET ZHGITEALHD
MBI O 225 L TH D, ThUXERIEOEERIC
DVWTEZEDLLEVWEDEEDbNS. LHMLEND,
FE RN ORI B B N T D& LR
DHER & DIER MRG0 & Bix - NS 2 < H
5.

RO, FICHEEZ201E 1D AL

FEhHE (BERKMWEEN, H20WIE0DEALYFF
itk O5E R KIMETEN), F5TIC2) HOE (74
YERUFHiREE) THB. WINOGEE, iR
I NIERBIRIZT T, TEIERRERE GiF
Yy 2 b, MIEIM T, 7z xAML—vay, kK
EhEREERAE, BEAYREE) 2Ad52 L
NHO, EOREZIERINED, EOFRELIIMET
NENZEDORENHE L. Tz, TNBITEST,
VAD Djiit)7538 ARFHHORE & N R 2 & A2 0.

HEORAZRICNT S VAD

DEAA Y FHitg DR KME RN, ERENE
E OB IERIMNETN % E TRELENEZE LK
. WEOEBLRHLERZD, ARENHICH S
728, BmE O AICIZTEENLETHS. KLD
RERCIEDE A A Fiitg O e 2 KMmE N O B&
I Jarvik2000 % %555 U 72 fEGI T, BimmE H 0= hkE
K> TLE >IN d 5 (Fig. 6). AERITIE,
Bof$HIIC EVAHEART?2 O tipless cannula Z W\ T
YR= R EITNTT, BRAFRELE. £z, AR
FRICHRTHERRENFEL TV 5728, B
DEFZERF < T2 DI HIC DY 2175 T & HVE
FLixd. BIERMEEEMNOEFITH LT VAD Z%
#HLEEDOE LTI, HVAD &5 L7Ef 1819,
Jarvik2000 %535 Ui 2 75 EIMRE E N T 5.

BOEICH$ S VAD

VAR, DAREET ST+ V2V EHEOBIIEM
LTW%. Zhe e dilc, 7+ VX UEERODEEIC
%19 % VAD E#HOME LML TH 0 2, Villa 5
ISk B e, 200FF TICREENTZ34HD S B,
3B E CHEREL TWVS. 34 R E 20Dk

Fig. 6 DEARM Y FFHEDTERNELEMDEEDE
Zlxt LT Jarvik2000 BMEA TN TULSBH, §
RARNED>THY, RIFARZEERLTNS.
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EXCOR TH %A% (10 i), 2020 4F1C & HeartMate3
IC LB ABRFIMNRE TN THD 2, HIRIARK
DK EZEFIH L TINAARTI VADIC K BT +
2 RO B HFIN LR > TV 5. AARICBNT

&,

BRENDORF AR RA TR 5 FU EE > T

B0, RMDEERICHT % VAD SRLAHRTNC X %
VAD %= Z g NEJEFIDSHEINT % L EZ 5N 5.
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