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Mortality analyses for children with congenital heart disease after cardiopulmonary bypass. Yu Xindi,
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[ Abstract] Objective To explore the cause of death and the complications of age in 569 deceased chil-
dren after cardiopulmonary bypass so as to provide rationales for improving the prognosis of congenital heart dis-
ease (CHD) after open heart surgery. Methods From 2009 to 2016,569 CHD cases were selected as the ob-
servation objects to compare the types of malformation,age, postoperative mortality and complications. Results
Among 23,500 cases,569 patients died postoperatively with a mortality rate of 2. 42% . Compared with surviv-
iors, CPB time and aortic occlusion time were significantly longer in deceased children and the difference was
statistically significant (P <0.05). The mortality rate of CHD children was only 1.68% by 2016. Compared to
2015, besides a slight drop in total number of operations in 2016, the number of cases from 2009 to 2015 has
shown an growing trend year-by-year. Since 2011, as the total number of operations began to increase ( compared
with 2010, an increase of 349 children) ,the number of deaths has increased simultaneously, but the mortality
rate is still declining. Of all cases,the mortality rate of 6-month-old infants was higher while 3-month-old coun-
terparts had the highest rate (35.50% ). The major causes of death were low cardiac output syndrome
(67.74% ) ,respiratory failure (15.93% ), multiple organ dysfunction syndrome (11.49% ) and cardiac ar-
rthythmia (7.66% ). Conclusion The mortality rate of CHD children is correlated with the complexity of mal-
formation and negatively related with patient age. Protection of heart function is vital for decreasing the postoper-

ative mortality of CHD.
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59 1, 56 4 PR BER 23 P L P IR AR Bl A ( complete or
partial endocardial cushion defect, CAVC or PAVC)32
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JBRIE (CPB SR ) 126, CHD (LAY BT AR )

R 2 ) ) T AR BT R AE A W B . 2009—
2016 4F TGA (195 FE %4 3k 14. 75% 12. 85% .
11.23% . 11. 11% . 4. 96% . 7. 33% . 3. 61% F

4.42% ,2016 4E [ A 245 2009 4E RF& T 70. 03%
2009—2016 4£ DORV 35 58 % 4> %k 8. 47% .

6.67% 5.12% . 4.82% 4. 72% . 4.37% 3. 4% FlI
4.31% , 52009 4FA{ H,2016 4F DORV ¥ 468 T[4
T 49.11% , PAJRIEZM 2009 4F1 5. 51% T F&H
2016 411 3. 51% . TAPVC [#55 58 5 b B 5 e
Hy 8. 77% (2009 4F) FREE 3.52% (2016 4F) . 5
B[R, 2 2% CHD (isGEce I B AE I
M 2009 4F 863 4] 14 K- F| 2016 4FE 1 207 i,
2009—2016 4F ffA 4 24 %k 36. 10% 4% /3 Fli ()
B g R AR, I TGA 3w 41ty 2009 4F 61 ] 4
JNE] 2016 45 113 fil, % 3 /R pEE BT ARG
AN, S RO RS CPB RJG 6L R S BB 4E T
[ ,2016 4F CHD 955 %AL 1.68% . [T 2016 4F
FAR B 2015 4EmE A R RSk, 2009—2015 4
(R 155 S B S AE R I A A, DA 2011 4FJE, Fy
TFAREETT W I (%2 2010 3 1 349 #i))
JFABE T BB (] 20 3 22 (H PE AR IH 2 BT
FEtadh o BRSSP RN CHD e 614k i3
ALV TP RS IPY S 1

&1 2009—2016 4FFET-4IFIAAE 4L IL CPB A1 33 Ik EELITIR ] FEAL (x £5)

Table 1  Analyzing the data of CPB and aortic occlusion time in death and survival groups of different years(x +s)
w4 CPB [} [] (min) LBk BT ] (min)
T4 G4 PMa T ARG P A{H
2009 158.88 +45.92 64.04 £27.37 <0.05 68.83 +£30.21 38.33 £15.62 <0.05
2010 152.73 +41.74 68.41 £31.49 <0.05 69.28 +37.88 39.11 £14.55 <0.05
2011 142.90 +46.22 70.55 +33.02 <0.05 77.11 £22.66 39.64 +14.81 <0.05
2012 151.71 £47.49 73.62 £34.54 <0.05 70.18 £31.50 42.60 +17.65 <0.05
2013 134.26 +53.71 70.76 +36.44 <0.05 79.21 £44.53 38.94 £17.32 <0.05
2014 157.02 +58.33 68.23 £29.71 <0.05 85.33 £38.29 36.22 £12.16 <0.05
2015 152.38 +60.27 65.16 £37.70 <0.05 80.12 £31.38 38.57 £13. 14 <0.05
2016 165.83 +49. 10 64.34 £35.18 <0.05 78.10 +£39.32 40.11 £18.92 <0.05

F2  2009—2016 AEAAl A A KA NERG 1 JEA [ B K FET AHL]

Table 2 Distribution of major diseases in 569 deceased children after operation( total number of people/number of deaths)

i 8] (45 ) VSD TOF CAVC DORV TGA PA TIAA/COA  TAPVC HEFAR  SA/SV  —HIFAR
2009 1166/2 295/9 77/5 118/10 61/9 58/9 60/7 57/5 55/3 44/6 42/3
2010 127072 308/8 86/5 120/8 70/9 107/12 67/7 53/5 57/3 56/4 49/4
2011 1246/2 335/9 102/5 156/8 89/10 157/13 717/8 72/4 70/4 41/3 50/3
2012 1200/3 319/7 106/3 166/8 90/10 144/12 85/6 81/4 82/4 46/4 58/3
2013 1294/3 37277 126/4 148/7 141/7 130/10 127/7 81/2 93/4 53/5 74/4
2014 1377/3 332/7 115/3 160/7 109/8 127/9 133/3 109/3 100/3 69/5 70/3
2015 1086/2 323/4 88/5 147/5 166/6 103/7 101/4 82/1 11572 56/5 65/4
2016 1070/2 261/2 94/2 139/6 113/5 114/4 114/1 85/3 106/3 49/4 71/3
ZF 9709/19  2545/53 794/32 1154/59 839/64 940/76 764/43 620/27 678/26 414/36 479/27
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G RILERS AR I B oA, 4 2R R <3
MAREILRZ , 5 35.50% 33 ~6 A~ H UL
Foh 22.67% 56 ~ 12 A~ A 19 8L AT HE e fik, o 6.
52% ;5 >12 AL N 25.31% . 3k 3 W]
R, AN [V A0 S 2% RRT B 51 A O I 11403 S R4
TEGE 1225 5, 3 B CHD [ 38 T3 A0 IE IR IE 114
SRR VIR R

P AET R A

HIZ% 4 al J0, 6T B8 LAY Bl 2 2%, JE T i
Hig %, PO HE & 28 5 1F (low cardiac
output syndrome , LCOS) (67.74% ) F1W- W &R 45 F
KAE (15.93% ) g &, ok O 2 4% 5 2 BE = 3B
( multiple organ dysfunction syndrome, MODS)
(11.49% ) FLOHKHF (7.66% ) o

&3 2009—2016 4 FARBICT-ARME A S AT AR TR

Table 3  Mortality of total operative,complex and simple surgery from 2009 to 2016

15 i) AT S i S 1 .

() MEC FECUI ETR(%) MM FECPIM ECOR(%) MM FECPIM ETR(%) i i
2009 2580 77 2.98 863 66 7.64 1717 2 0.12 117.77  <0.01
2010 2610 77 2.95 767 67 8.73 1843 2 0.10 143.77  <0.01
2011 2 961 85 2.87 1 144 74 6.64 1817 2 0.11 106.41  <0.01
2012 3021 82 2.71 1130 72 6.37 1 891 3 0.16 105.79  <0.01
2013 3112 72 2.31 1020 62 5.67 2092 3 0.14 111.13  <0.01
2014 3111 66 2.10 1036 56 5.40 2075 3 0.14 97.34  <0.01
2015 3141 60 1.90 1316 54 4.10 1825 2 0.10 66.81  <0.01
2016 2964 50 1.68 1207 46 3.81 1757 2 0.22 59.05  <0.01

F4 569 i CPB AJFIET B ILIY EEwFP LFL TR [ n(% ) ]

Table 4 Major diseases and causes of death in 569 deceased children after CPB operation| n(% ) |

St AET BB PETIRE
LCOS MODS {~ 573 DIC DR HE PH PR RGO NERR(E
VSD  19(3.83) 14(4.17) 4(7.02) 1(2.70) = 3(7.89)  2(25.00)  2(2.53) =
TOF  53(10.69) 38(11.31) 3(5.26) 5(13.51)  3(21.43)  6(15.79) = 10(12.66) =
DORV  59(11.90) 41(12.20) 9(15.79)  7(18.92)  3(21.43)  1(2.63) 1(12.50)  4(5.06)  5(83.33)
CAVC  32(6.45) 22(6.55) = 2(5.41) = 5(13.16)  3(37.50)  4(5.06) =
CoA/IAA  43(8.67) 25(7.44) 6(10.53)  5(13.51) = 1(2.63) = 3(3.80) 1(16.67)
PA 76(15.32) 53(15.77) 9(15.79)  4(10.81)  2(14.29)  9(23.68) = 14(17.72) =
TAPVC — 27(5.44) 18(5.36) 4(7.02) 1(2.70) 1(7.14) = = 8(10.13) =
TGA  64(12.90) 54(16.07) 12(21.05)  6(16.22)  5(35.71)  7(18.42) = 11(13.92) =
SA/SV  36(7.26) 21(6.25) 5(8.77) 3(8.11) = 3(7.89) = 8(10.13) =
“WTFA  27(5.44) 8(2.38) 2(3.51) = = 3(7.89) = = =
MIETFAR  26(5.24) 23(6.85) 1(1.75) 2(5.41) - - - - -
PTA  15(3.02) 12(3.57) = = = = 2(25.00)  5(6.33) =
A 10(2.02) = = = = = = 10(12.66) =
ALCAPA  9(1.81) 7(2.08) 2(3.51) 1(2.70) = = = = =
B3t 496(100.00) 336(67.74)  57(11.49) 37(7.46)  14(2.82)  38(7.66)  8(1.61)  79(15.93)  6(1.21)
RIESF, WE BIT ORI CHUR B, SMRHE AR
Wit F1 CPB sy k25, [ A W g e ks, =

CHD Jhig RAE/ NG, 20 185 1% 72 22 L AY0. 7% ~
0.8% ,JEBLILILT- M EEFHZ 21 Kk, A4
SO B e RO B CPB RS S8 T /8 LAY
THOLHEAT A5 73, NI A iRy CHD B IR 7 4L

7% CHD BILM BB Se AR FE BRI, 47 W
AR EE R HTFEAIG, (ELER LA AL A CHD AL
BB AF AR B B T 5 FARBEMA R
KRR R A O, i85 CPB A AR (Y Bl ik
AR, AR TEAE I 1 BE IR/ INE T Y AR R R
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TR ZE A R, CPB o] S BN B 6L %
FEVIREREAR . 2 Fh 2R AL B RAVEN B9 TG . NIk,
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DR E B CHD R J5 I K AEZ —, EE A
/N CPB B A AR ERAE & 2% 0 LT e A2 1 55 A
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IREZE SR W T ARSE T ER R, LN 20
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JRAEAS, Bl 2 A% CHD [ 7 FBoR sy, HeF AR XS
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