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[ Abstract] ;: Objective To summarize relevant experience to provide basis for further reducing the mortality and the incidence of
complications by analyzing the clinical data and prognosis of children with congenital heart disease ( CHD) requiring extracorporeal
membrane oxygenation (ECMO) in our hospital during the perioperative period. Methods The clinical data of 41 children with CHD
during perioperative period requiring ECMO in our hospital from June 2016 to June 2019 were retrospectively reviewed. All the patients
except one received surgery under cardiopulmonary bypass (CPB). All the patients were adopted with arterial venous ECMO (V-A
ECMO) mode with thoracic intubation. Results Among the 41 children (26 boys and 15 girls, operative age 46.68 (22.94, 171.70)
d, weight 4.10 (3.40, 6.00) kg, ECMO time 5.15 (4.28, 6.25) days), 24 (58.5%) were successfully weaned from ECMO and 17
(41.5%) survived to discharge. The incidence of ECMO-related complications was still high, including 22 cases (53.7%) of infec-
tion, 21 (51.2% ) cases of acute renal insufficiency, 14 (34.1%) cases of respiratory insufficiency requiring mechanical ventilation for
at least 7 days and so on. Compared with patients with successful ECMO weaning, the incidence of postoperative coagulation dysfunction
of patients with unsuccessful ECMO weaning was significantly higher ( P =0.014) ; the incidence of preoperative pulmonary disease and
preoperative coronary artery malformation of patients with unsuccessful ECMO weaning was slighter higher with no significant differ-
ence ( P =0.064, 0.141). The incidences of chromosome abnormality, postoperative residual deformity and postoperative infection in
the death group were significantly higher than those in the survival group ( P =0.017, 0.038, 0.022). The incidences of preoperative

cardiopulmonary resuscitation, postoperative arrhythmia and postoperative pneumonia in the death group were slightly higher
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than those in the survival group ( P =0.134, 0.061, 0.078) , but there was no significant difference. Conclusion ECMO has become

an important method of perioperative cardiopulmonary support in children with CHD. Except for grasping the indication of installation,

careful management of ECMO and the reduction of ECMO related complications are the key to further improving the rates of ECMO wea-

ning and survival.
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k1 BJLEWE ECMO F4% [ n=41,n(%) ]

B % BB (n=24) FEFEE(n=17)
TAPVC 8 5(62.5) 4(50.0)
VSD .PAH 6 3(50.0) 3(50.0)
CAVSD 5 3(60.0) 1(20.0)
D-TGA ,VSD 5 2(40.0) 1(20.0)
HAA VSD 3 1(33.3) 1(33.3)
COA VSD 3 3(100.0) 2(66.7)
D-TGA 2 1(50.0) 1(50.0)
DORV 2 2(100.0) 2(100.0)
TOF 1 1(100.0) 0(0.0)
PA VSD 1 0(0.0) 0(0.0)
L-TGA .VSD 1 1(100.0) 0(0.0)
AS AR 1 0(0.0) 0(0.0)
SAS 1 1(100.0) 1(100.0)
SAS MR 1 0(0.0) 0(0.0)
IAA 1 1(100.0) 1(100.0)
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B AF G IEAS AR TR, I E AR 22 (x25) R
I AR FERHA R ALE I 3 A HIFE [ Q(Q,Q3) 138
AR THEBCRCRL LA (1 23 %8) Ko, W T IER I,
VA2 ] 1Y) B3 7 22 55 ISR ¢ A6 30y, 26 AN SR ISR
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Whitney U F4, THECFORER FH R JOr s, 2 s &
AT — A& B <5 B, SR Fisher K58 Kz 5, >4
FrxF B P S AR < S 1R T B0 3 A% T 5L
(9 1/5 Bf, 2Rl Fisher X585, XU P <0.05 A
HEA G R E R, WAL T E S
ECMO J5 A7 i (8] >48 h,

2 & R
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R ARJGHRAREIE ARG A 3 02 5 T A
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TR EMEEZR(P =0.134.0.061 .0.078) , W2,
23 JFARmEARTHH  ECMO SET: 24 £, KAl
ML 17 6], Hod 16 B8 T OB e ok &, 1 6
FEFEEIMTIREREAT . WALA THGE ECMO J53ET- 7
), FeruC il Dy RE v 3 1, IGAE T 2 M, ili 5 A
GACT 1 R At T 1 ], WLk 2,

2 41 B ke AR 3T 22 1 (53.7%) , H
Wil 98 19 B (46.3%) ; 2P B DI RE RN 4 21 f
(51.2%) , 7% RRT 14 6 (34.1%) ; "FR DI REA 4=
MBS >7 d 14 1] (34.1%) , fili &6 3 & 4E 10 4
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F2  RWALAH SHALA B IL ECMO AREH O SAMBLA £)LRZET SEE R IE (n( %) ]
HHLZE (n=24)
niH KAWL (n=17) PE”
T4l (n=7) i (n=17) p{a*

B L 8(57.1) 1(16.7) 5(83.3) 0.501 0.269
2L 7(30.4) 6(37.5) 10(62.5)

AL 2(50.0) 0(0) 2(100.0)

L 4(66.7) 1(50.0) 1(50.0) 0.507 0.212
KT <2.5 kg 4(57.1) 2(66.7) 1(33.3) 0.194 0.421
AHi CPR 4(36.4) 4(57.1) 3(42.9) 0.134 0.736
ECPR 1(25.0) 2(66.7) 1(33.3) 0.194 0.629
AHG MV 6(60.0) 1(25.0) 3(75.0) 1.000 0.270
AR R A 0 4(80.0) 1(100.0) 0 0.292 0.141
ARA NS Hfigdh v 0 0 2(100.0) 1.000 0.502
Ptk 1(25.0) 3(100.0) 0 0.017 0.629
AR Bl ok W 3(100.0) - -

1E ICU %% 6(33.3) 4(33.3) 8(66.7) 1.000 0.524
TEFARE L% 11(47.8) 3(25.0) 9(75.0)

LT AT 2(66.7) 1(100.0) 0 0.428 0.335
OHEF AR 11(47.8) 3(25.0) 9(75.0)

OHEFARE 4(26.7) 3(27.3) 8(72.7)

BN RN 8(38.1) 3(23.1) 10(76.9) 0.711 0.913
PRI FA 6(46.2) 2(28.6) 5(71.4)

BIFAR 3(42.9) 2(50.0) 2(50.0)

RS RS F ¥ LA A SE T2 5 AP0 AL HU S ECPR MRS Uil B2 55 s NS - 2R R 48 s MV HLBGE X

Fz3 WULEIIET R B i [ n(%) ]

ET IR A RAHLAH LA G

LT RE I 16(94.1) 3(42.9) 19(79.2)
eI T RE R 1(5.8) 0(0) 1(4.2)
kBT 0(0) 2(28.6) 2(8.3)
il 0(0) 1(14.3) 1(4.2)
Jit g JE fE 4 0(0) 1(14.3) 1(4.2)
it 17(70.8) 7(29.2) 24(100)

T LI N RS 9 1) (22.0% ) 5 BIL WG i B i) 552 11 451
(26.8%) 5 L5 2 FA 1M 11 4 (26.8%) 5 &
PERFDIREA 42 9 01 (22.0%) 5 0 HESR AR WEE 8 4
(19.5%) ; BEMLTNAERERS 7 B1(17.1%) s #028 R 500
BERERT 7 0] (17.1%) . OHLAL AR LI K
A K AR R LA L3 4,

3 3 it

TE CHD [l AR 8 LY i3 3h 11 2 A Fa g i,
ECMO fig & EIR 419 S Fp b EVE T, E 4 [ &
B ES ZHTF B 2016 4EKSMME 4y A

( Extracorporeal Life Support Organization, ELSO) fJ%%
P & 2016 4F 7 H EFr_F&C A JLE ECMO Y%
BIELE 2235 59 969 ], Forh 509 Ay A J LR IR 3 8
ECMO HYAETE H353)] 62% , i ECMO JH-T CHD .0 Jifi
T REH Bh 1 V- YA R AE BT E LN LAGE B 44%
549" A AEE RS E R /N LG A G
CHD £ JL ECMO &7 B BSR4 R4z (B A 15
iy =
31 ECMO B A#iededs LR EBFAR 54
PER BN ke A7, 32 B ok i D &5 7™ B 5 T I 9 2 ) 2
() CHD KESFEH AL LB Be it AT F AR, R+
NCREFARD S RS IKEFIE | 200 iB Ak B 2% 0
IEFARF B0 L5 A BT TR] CPB Ay 3 19 AR 9 i
LIRS B ) Al B A S5 AR 2 1 BUR S5 3 CPB TR X
ECMO 3 AT DA &5 2 = 22 4 )L CHD F R 7#
TR, AR H s X FUHTRCEIL R ME o 1 e 5 AR A
CHD L, i BB E 75 F AR = 8 1 ECMO,
AR [T ICU S B0 LK b 7 0G0 HE 45 5 30
BET,

KA B IL I A iy 7R 2 ik W I ) f il 35
PRI Y K A R e T ( P =0.064 ,0.141) , Kik
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F4 RHHLA SHALA ECMO AR5 AP &L FET- 40 54700 AT S K A R [ n( %) ]
i AL (n=17) LA (n=2) P i
T4l (n=7) G (n=17) PA*
SR 7(31.8) 7(46.7) 8(53.3) 0.022 0.216
iiti & 6(31.6) 6(46.2) 7(53.8) 0.078 0.342
AMEIREAL 8(38.1) 3(23.1) 10(76.9) 0.659 0.612
RRT 7(50.0) 1(14.3) 6(85.7) 0.625 0.512
MV>7 d - 5(35.7) 9(64.3) 0.653
i ISiy 2hd 2(20.0) 4(50.0) 4(50.0) 0.167 0.152
DR 5(35.7) 5(55.6) 4(44.4) 0.061 0.742
I o R 8 4 4(44.4) 3(60.0) 2(40.0) 0.126 1.000
BB 75 ) 5(45.5) 2(33.3) 4(66.7) 1.000 1.000
HENIIRS 27 NI 11 5(45.5) 3(50.0) 3(50.0) 0.307 1.000
BE I e i 6(85.7) 1(1) 0(0) 0.292 0.014
ST REA 4 5(55.6) 1(25.0) 3(75.0) 1.000 0.450
O HEFR AT 2(25.0) 4(66.7) 2(33.3) 0.038 0.433
MR GEIIRE R 2(28.6) 2(40.0) 3(60.0) 0.608 0.679

FE T LS AR LU LR A PE T2 S AR A Y LU RRT: B RIAYT s MV HLOE <

PR EGIAEES . H] 68590 0 8o DM e,
T B — LS, AR AR P e T e U 3 JiA
A3 A S SR ECMO IR ME, ELSO H435 T/
R AR FIHUGE S L 2 J& & ECMO A 2E
SAEY S SIS SR A I el IR S K ) 58 4
KAMAE A7 8 LFET- % ECMO {8 2 55 | it 2w fk
SRR AR M B A, A8 2E 1 0o LB O 2K R
JL ECMO R # A E, AR 5 I 1t ] G 2 oek
ARBIK CVBRAE MO D BE i e B ARBE

FET R R R R Em TAAELAP =
0.017) ; JET-4HARET CPR &4 R TAEEH (P =
0.134) , RIXF| B EGIT2HE L, RGOk
() £ LR AT JE HROUL, (RO mT B B ) Hh 30 Ml
DIRE R AF BN SET-" . X FH# CPR #id 10
min A JCTE R 8 0 B3, IR 7 ECMO, PR TE ALK
SRR 2 ) R0  BRARBE T 5 1 MG
BN, 5AHRIE %% ECMO M L, ECPR JET-%
Bt @ ST R 5% ECMO 5 A — AN i RS v
AN, ICU IR ZA — 65 %5 F ECMO HL#s FK 55 F
A AH DG, AT AERO B N A R L ST ECMO
32 ECMO #95t &% AW AIARALAA 55
I DI RERAR 1) & A2 0 25 THRWLA (P =0.014)
B L L R <2.5 kg 2502 5 i e i 2 RE P
T v A DR 3R 86 i DIy i o A 25 S B0k i 1k 11 i, 22
JIE#S 08 , ECMO Tk gERy, FET-H ARG R AR IGIE |

R R AR S TAEEA, BA R R
( P =0.038,0.022) , FET-AARJG LA H i 1Y
RAFRE TAEE A (P =0.061,0.078) , RILF| %
Geitarm o HoAOF &R I A R AE Jos2 i, v fg
W T AT By Jm) IRV TR 24 5 i — D e s
ZRRGI53HT . X T A5 b i B 52 e 5 19 1
B A 2R L HAT S A,

T ECMO fE 27 0 i I RE & ™ E 32401 . K
525 MR 9T TR LT LT i & B E T
ol SR I 5 S0 2 S A o LA P 2 T
41 (visual identity system, VIS) 5 CHD il J5 B & &R
BN Z BBIRSE, VIS B R/N SR T B A AR G
PEVTT LA ECMO 7 AR A U g M T A R I
AR S, 42 B JRE SN A5 1) fin e 22 g%
HPE  JCHXT T A T SRk ) B, S B vk
P R R, — B2k B0 1 B AT RRT
RECE TS, 75 U 2 Jld B AN ] i i 3 | B 8 33
mi S L sl ) 2 i e BUR LSBT . AW s iR
e RRT A8 {8700 IR BBV 52 R 4 1) £ L s B Mot
ECMO, 5 o2 5%, CHD ARJ5HIBKNFET:, Z 16 H B
LR, 2K W CPR 2k CPR &URAE, gl
SN B  BR AT R AT OGS X )
fHLIN HHERSET 2 L, BRI K E] CPR

V-A ECMO —~As AT 3 4 1) [ Rl A 7 %8 s
Fap (RGN, an S B A O i T 07, 2 R, 7R
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S AT e U0 7 1 i 38 1 R 5 0 A 25 5 K
AE o ASBETE 14 BT 2o us A 6 {51l 3l ik i 1, 8
WA B s o ISl BRI A m] BEAS AN B 200 5 1R
AR EX DRGSR T RS AR BT R e e
AR SR A B T DA A ) e 3 11 Bl 2R A
B I RAE B2 TRy 4202

33 @EaeymyaiE AHFTOREWLAE SR |
AR S E T4 1 ECMO B [ia] 34 JC B g &g 12 2
5o BN ECMO I 18] 3 A8 BE S8 INAE 15 26, 3 23 i B
MLIRRBEIA | B8 I ) RE 25 L S 40k e ) SR R 2 v W 4
fi, Gt mE ECMO, O il D BT N REVK 2 &,
ISLAT 20 VA o JUE BB 6 06 2 7 0 8, A 3 O
e AT AERE il 3l bk A 15 DL 1 RERS R ZARAA
AREEJEIN HAb R WIS A A ECMO (B BLZ 75
1, © 20 O il (8 AN R 338 435 T S O A L
LRSS, o B RS AR R ME— 25 SR YA AR T-BL .

4 & it

25 FJFR ,ECMO %} CHD W45 96 A A 9
L I3 B0 1 2 AT e B AR g 1) 2 0 0 S R4
M, BN fEEE 24 CHD Bl MA T 1Y # 3S
FB, HHFLSRPIET R A8 =, AT R IE
K AT R, AR aE X R ECMO 5 AE AR
i XA G ECMO 48 B (45 =, i35 7 fE 5 CHD
BILMAEE R 2w . H i T ORERTE B iR =R
ZetE B ECMO (31 &0 , FoARRAE 16 A0 A frdt
DR 7 U4 22 2 5 AF B [ B, ECMO 39 1) £ 4
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