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A multi-center survey of current postoperative application of vasoactive agents

in children undergoing congenital heart surgery with cardiopulmonary bypass
Gong Xiaolei, Zhu Limin, Liu Yujie, Zhang Mingjie, Xu Zhuoming
Department of Cardiovascular Thoracic Surgery, Shanghai Children’s Medical Center Affiliated to Shanghai
Jiao Tong University School of Medicine, Shanghai 200127, China
Corresponding author; Xu Zhuoming , Email ; zmxyfb@ 126.com

[ Abstract] ;: Objective The aim of this survey was to analyze the current status and features of postoperative hemodynamic mo-
nitoring and perioperative application of vasoactive agents in 17 pediatric heart centers in China, and to establish basics for further in-
vestigations. Methods A questionnaire survey was carried out, including perioperative hemodynamic monitoring, prophylactic use of
vasoactive agents during surgery with cardiopulmonary bypass and postoperative application of vasoactive agents according to recently
published articles and surveys. Results Basic hemodynamic monitoring was implemented in all 17 centers, but cardiac output and mi-
crocirculation were measured in only 77% and 41% of the centers respectively. Dopamine was preferred by most centers for the preven-
tion of postoperative low cardiac output syndrome (LCOS). Patients suffered from LCOS with high systemic vascular resistance ( SVR)
were more likely to be treated was treated with milrinone whilst LCOS with low SVR was treated with dopamine and adrenaline. Howev-
er, LCOS with high pulmonary vascular resistance with milrinone+catecholamines+pulmonary vasodilators, which was similar to the re-
sults from Western countries. Conclusion Basic hemodynamic monitoring is implemented well in Chinese pediatric heart centers, but
the application of advanced hemodynamic monitoring is not compared with international centers. The strategy of vasoactive drug applica-
tion is similar to international centers but differs among institutions. More randomized control trials and clinical guidelines are prospec-
ted to instruct intensivists to utilize vasoactive agents in future.

[ Key words]: Congenital heart disease; Cardiopulmonary bypass; Cardiac surgery; Monitoring; Vasoactive agent; Survey
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2 W F B, a0 PiCCO ., Swan — Ganz 5% LI &
PRAM 7E5E0RA RN AL . HF Swan—Ganz
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SETE/MERELE RS RS R 2 S A e
s LA A A2 31— BRI (B2 FH O X T A
DIIREAN A 2VENT IR 38 25 54 W s R ik -
Kk (V=-V) ECMO [, Swan—Ganz 5 11 Wi
BT F I PR oy EEE, N 25 AR B AR
PiCCO J& — i 22 fili PR B AR | LI A5 (900 i 1S
55 Swan—Ganz TN (%) B A — 350, i S A i g o0 i 11
i AR LR ARG R T 1254k, X8 S R T
VERE SR, W] T3 /IMEIE RSB R A 3LO E &
ARTFRILE, EXTTFUEAR AR NI F
T AR UL KA W I 1 U 5 s it ) BB L, PiCCO
A AREIANE T, PRAM 2 JC 75 $AH B o, AR
P B R B 43 A 45 O A s i (ELAR e UL
BN R P B K T4, JLRK I 128 AR R
Xt PR T B 2 A e TS st Ik i g ok el ot Ok
WEGLIR S, I AR R R IR PR IR 5 &2 907 O 8¢
(AT T A SCHRFI A M 000 ) 50 2 2 S0 0 3 i g g
EIARE T LA SO G F ek A8 | LUAR S 25 8k
ECMO s >0 | B2 R0 vE S 1) 94K o8 52 T3
AP A T A 7 FfuOoRESEI NIRS W, {HAH
FCESMLT 100% ¥ EE#EFT NIRS Wi ik 75 5%
KigFt

A R A8 & P25 B LCOS — FLJ& 0 4h
BIAR G WS AW LT A oo ¥ & R
il 259 K Wi L.COS, A~ AMAFgT " > IESE,
Milri X FFEARCMEAR S5 L LCOS ZA AR,
DR ER 5 8L & ZE AL ham B SO T O EAR
Je R BLA O D REAS 4 R/ B it v FE AR 3, SR Ml
AR Dobut I FIRI7 O IR ™ L (H Milei 523
25800 . 7278 7 B, Dobut . Dopa Z57E FEAIK LCOS F1
FET-3R 46 i A B 5 (8] 7 100 1 fE 3438 7 Rf TE 55,
Dopa TE5G0R AT LCOS Y@Ir WA )z 1, 4%
Norwood T I F-ARJG , FEARRIAL H,17 H o
HW H Dopa TilBi LCOS J& 2, B4 H LA Milri+
Dopax HABZG ) N = (n=7) , 5 BRI IE 1Y 45
FALY TR AT AR AR R TR F 2, Miled A9 4
FEXF B B,

LCOS &1 SVR 24 L1 LCOoS FFL, # £+
BE DU R, SevO, R O LIS Tk 55 , 25 ek 11
i, FLIR I = LA SR vh g | L 3 A B AR A6 5 0 TR
PEARFCARRL, X T s BOL, 5 MR IEH 2500
B SVR S350 e | ROt Milvi (938 hn.c LIS 4E g
i SVR BPE DL S4B o 5 s Bl T B, B
IO TR PEIR T, AT 7 78 3 00 LW 46 o 1 [R) B 25
T AR TR 25 R AE RV X S K PR 4 A e

JKFETE | BISi O+ FH L 1 2 SR A B 9T WoR , it
Bsf L4545 2 2 4 3 86 1) 5 B 3 I J2: Dopa, Vogt
FE 2011 AFXFRRYN A 0o M rpoc P v 2 B8, 24500
IE G FE AR 3 LCOS & I SVR B, Bt 259 0
Milei™) | )R ) 45 21 o 30 7 7 KR ) — 00 7
e B O E K P84S ( American Heart Associa-
tion, AHA ) Oy IR VAR 58 % G2 3Ly ) A1 R 8 7Y
D IEPERFE (BP LCOS & Jf & SVR) , FHE 259 i AR
PEFLA O R o P g i ] NE o & Dopa , #7 (6 % FE Al
RS A IO AR H, N % 18 NE ; 25 [ LAk
RN T] 2 [ Dopa, {H 23 38R E O 2R 7 19 K
K, 2015 AE—T0%HF rf E ICU I A G 25 9 Y
PEAE PRI, T IR R T, B RE Y AT T 2
¥°4 Dopa, R B B o RN S A AR T e
1M Brissaud %A 4, T Dopa A BEAFTE B W
YRR, 42 LB O IR PR R T 1 1% 2594 Dobut +NE,
5 NE BURAE, 487 Ade®, AR A p, 250
Ht R Milri Dopa £E 5 LCOS £ SVR #4551 i) —4k
BIT,

LCOS A SVR £ UL F K B [ 4 MG 25, 5
i STRS T80k 231 fin > b 28 UL 3h
SRS N A% RTE DR SO A + A M (i
B . EREZE LCOS ) X TR HE I
SVR ¥4 =5 19 LCOS JRA AN [R), I R = AR 0 S 75
LA HE M A BR 2 F<3.3 L/(m® « min ), 1
ARG 2.2 5, 2.0 L/(m® + min )Y AHA .0
PEPEIR T8 F IR, XF T LCOS £ SVR FEAK Y
BB N RN 2 F1 2 S 2R AR TT ISR
BF W, IR 45 NE' ) Marino 1A R, NE
XFF LCOS & A% SVR BIETF A # B ™ . BR
LR A T I A2 LCOS B %4 Dopa, Hiik
A Adr NE, 75 204 FHZY |, 15 Dopa FERE 6%
JE Adr,SR)5 )& NEP) | 75 KOR R IR A, 1 e 24
Y1k Adr(72%) ,9%)5 A Dopa(29%) , )5 1 NE FlI
VP (21%) " AU A 25 5 -5 RO 1) ) A5 JE AR —
B, KEZH0H0 L Dopa R FEAl, 25 86 A 25 0 1 326
Adr, ¥Ri%E NE Fl VP,

XFF LCOS &5 PVR WL VAT EATET
AR AT O D) B TR ARG M 1t 8 BEL g, % F AR5 B
TS Ml v R R v R A4, B T 20 ) B e AL
(AT ILAR ) |, 8 G0 fEG 42 A AN AR HP 2 A, i if 4
Pk 0 TR i R R B E E A, AHA
2015 4F JLFE W = FE 1297 78 m rhAR H  AJE ili  R
45T PGI2 B iNO AFE 38 1 M va T, 78 IR AR AT
B 13RS iNO B 30 A0 i 5 i B Bk, 2016 4FRK
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UL EE ey e e S 3R 42 1 R i e s vl 45 7
iNO PGI2 SKEARATBH 1 , LAk 28 1 T e, i B O
TREAN 42NN 26 T Milei B A 7Y o B350 LI 4
1, RIS THER 258 (40 NE VP FEFINEER) i
oA B AL AR IR e kR U s, o ]
FIBUBAR B T Be . 7E AU A R R Milri+ JL2S
3 TV S 24549 + i . A7 7 7K 790 ) 2 O SR s B AR v
DTS2 (n=8) , (HALA AL ANl T L 47 5K 551
(n=5) 7% 3 I i 4 50 ) 6 97 2% &) 5t n] BE
PR 1 IX LE 25 W TE i RAY I

4 & it

WA, B T i E] HErE LR
HUTE S O R 5 LR 31 ) 2 W0 5 T, Btk 2 )
B TR AEIR B LT 100% , 76 =5 AL 3 sh 77 2 il
1,77 % REASCE o HH 2 WD, 419 o AT SEA T UG
W, 5 EAML AR R 2Z, X TR E
LCOS , A4y & B4 70 LA Dopa i 2% FHZY | i [
AL Milri J& 2, FE = FORRIZERLEY LCOS ¥RY7 M
Brrf AVEAT S R 5 E AN A AR AT, (HA L
Z AL 22 AR, 6 Z G — bR RN e .
FFA B 22 8 Jo k1) 22 o B AL FE I 38375 14 25 9 19
I RIS LA B 2T 4 e 5 % SRR DR Rl R =
AR IEA A R il A 25

HH(AHFTHF) AR EREERMEN—
ILEER A2 XKFWBILAER A EARE
MR LERER PSS THEILEERR &
PHEXFWEX I ER IHEILEFER &
FEMXEWEILEER FHTaLILEFER K
Y| TILE E B ILEF AT B IL& E 4 AT
EAKXFHBILTZE R ER KX SRR ER,
PEHEFHZREISCRFRER FTRFESR
RWEILEER ARMNTHLARERY CICU 4
KRR B FRAE 0 ALK B

SE Lk
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JUEE e KA O B AR Z M 0 A I 9 P 7 S gt Bt 5%

PR B AT R %

[HWZE].B8 W LEARIMERE BRI AR 5 44 10 56 1] 65 B AR Ak 0 il 3 ( CPB ) A5 I V9 0 I Y 37 4 i it
YIRS RSN . ik EEHE 2010 4% 2012 W FEA BE 920t CPB T+ AR (14 B4 =5[] A S5 ( VSD ) 555 [ B Sk451 ( ASD )
L 54 ) R E 15~28 kg, BEHLIT R %THEZL (CON 21,29 49) Al [ A i [m15 41 (€S 41,25 1)) , 25 ¥ 2015 4E K 10~ 18 kg By
24 B EJL, STt AR A AR R SMIGER B B4 (CS+OC 41,24 ), WedE =41 LAGARIE IR ME B R AT RIS 40 2
F (Hb) JULEFE ; A CPB ] | 3= sl kB ) A AT AL L2 (HCT) AR S HLAE HCT ; B W S il & R 5 #LER |
FIAIMRT C RS20 2R A A S5 P I A 56 A = B2 I PR 34 PR AL At FR R i) TCU B i) 3 g st [0 B2 24 b B s 5 3 0, IR 0847 LE
B, R CSAM CS+0C HBEARYIAMLAIME (RBC) , CON 4 FE AW RBC 1.5(1.0~2.0) U;CS HAARJFH =K Hb I E 1K
T CON 4 ; CS+OC 4U4F#% IR T Fe /AR LA ] 24 T ¢S 4 HABR b o2 7, it L CPB RGN
RN AR H AR PR (B4, BB 20 kg 2047 187 B 58 MO E78 B LABCE B AR S0 R i S At 19 I T A 66 75 5 B Ok T
DI 10 kg LA 124l VSD 5% ASD SULSZIRITCINTFA , XA S5 FE I R 25 S A 670 TH S ), 968/ S A i I 19 7 2 XL

[REIA]: LI CIER ; B m I 45 ROk

Blood conservation strategy during cardiopulmonary bypass in children with

congenital heart disease
Ye Lifen, Fan Yong, Shu Qiang, Lin Ru
Heart Institute, Children’s Hospital, Zhejiang University School of Medicine, Hangzhou, 310000 China
Corresponding author; LinRu, Email: 6303016@ zju.edu.cn

[ Abstract] : Objective To study the effects of blood conversation strategy including circuit residual blood re—infusion and opti-
mization of cardiopulmonary bypass circuit. Methods 54 isolated ASD/VSD children weighing from 15-28 kg undergoing open heart
operation between 2010 to 2012 were divided into control group ( CON group, n=29)and cell saver group ( CS group, n=25), and 24
isolated ASD/VSD children weighing from 10—18 kg undergoing open heart operation in 2015 were recruited in cell saver and optimal
circuit group (CS+O0OC group). Patients” periopertive date, including transfusion of RBCs, preopretive and postoperative hematocrit
(HCT), CPB data, chest drainage during the first 24 hours after operation, hospital mortality, incidences of respiratory morbidity and
renal dysfunction were collected and analyzed. Results Patients in CON group received 1.5u (1.0-2.0) of RBCs transfusion, while
patients in CS group and CS+OC group received no RBCs transfusion. Patients in CS group had significantly lower Hb levels on the
third day after operations than CON group.However, patients in CS+OC group had significantly lower age, weight, priming volume and
shorter ventilation time than CS group. Conclusion Circuit residual blood re—infusion with optimal CPB circuit was an effective blood
conversation strategy during pediatric cardiopulmonary bypass. Isolated VSD/ASD patients weighing more than 20 kg could avoid alloge-
neic RBCs transfusion by using cell saver, and patients weighing more than 10 kg could avoid allogeneic RBCs transfusion by using cell
saver combined with optimal CPB circuit.

[ Key words]: Pediatric; Cardiopulmonary bypass; Blood conversation

AR 1 L2 i 25 2 20, 78O il 5% 3 ( cardiop-
BEET A 2012 [ ZBHL TR0 H (2012BAI04B0S ) ; ulmonary bypass, CPB ) it & H1 5 8 T 22 i 7 S AR 41
2015 SEITHILAT 12 SUR NS 2018 ARG iy e o 0 LSRRG 2 S R SR 2R
GRS} (LGF18H020005) RS W T I R KUK (B 5 Pt
YEE BN ;310000 AL WIT R 2= R 2= BEf IR JLE R B O 0 NG TE BT IR A TE L 0V T2 37 0 A S 22
WBIEZ L 4, Email :6303016@ zju.edu.cn PERB 250 ke B % 0 35 ) 5% A 1 4
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T BOIEAR JG I R AE ST LB ICU 1Y &
JUIEW LA FH 18] ICU 45 B B ) 0 98 7 23
SR B - | R S A 1= RIS - A R S W N f
SR LS IR Z %7 . JLEDIEFAR
RV 4 IR A SR W 0 5 AR T A I 24 O Il RS
AT AR Hp kG CPB A B iy B R & 4k 1 [m]
i (cell saver,CS) \RRVREE I ; A5 ™% (k1ML k2D =
VR I A, BEAR A4 B I A B B A B AL 3 0 Ak
B PRI RSN Wi B A () 222 F R BT it
AR B KB 2010 4ETF IR P RA PRI S5
CPB 45 [HH% A ML PE U4 R0 46 , 2015 4F- 2R FH BT 7/ i
Fo e MET A /I A e A T, IR B R R I R 5T, 565
PRITL LI (R SR AT /N Lo I T2 AR e PR 285 S A

1 #MEHE

L1 BRTRARERSE  EHE 2010 4F = 2012
AR AR BESL i CPB O N BT AR 11 B4l = ]
P45t (ventricular septal defect, VSD) 1%, 55 7] b k45
(atrial septal defect, ASD) i JL 54 4], /A 15~28
kg ZIa], JCH B AR BE P, BEAL 3 %) BZH (CON
21,29 f]) A1 CS 41(26 1) ;2015 AFEEFF A 10~ 18
kg (B4l VSD 5% ASD L3 CS+ffk CPB 4 %
(optimal circuit, OC) /£l CS+0C 41 (24 7)) , W55
OITR] RIS B 1CU 45 BRI AMEEF AR O i o284k
Wtk = 2H LR AT GOk AR08 AR PR G
Fe ARATIMZT 25 F1 (hemoglobin,, Hb) {E | JLEF ( creati-
nine , Cr) {H A2 Wr; A CPB i8] | 3= 30 ik FH W7 s
(] AL 40 L %5 (hematocrit, HCT) 5% i A f 1%
T AEHLI HCT; AR S FE A S i & | FLIR (lactic
acid, Lac) Cr {H ARJFEH—K 5 =K B 1K Hb
(B AR 2R — KA 40 (white blood cell, WBC) Fl
C i ( C—reactive protein, CRP) i , AR J5 'l
A ARG AR 5 2 e PR 1 I I KL ek (] 1CU i
] AEBE ] e 24 h Mg e, — 4B JL—MsE
B 1,
1.2 JRERZr & SRATER AL G BRI, Dk S WK m
U5E 0.125~0.25 mg/kg A 2 ~4 mg/kg IS KJE

5~7 pg/kg FEATRIFE S, FRIEAESFRHITA 1.5%
SEIRUBE AT K S0 AT 0.1 me/kg LKA . B AT iR
B RIR A E IR E R HLIE S, ShikcA i s | i
SRR RE IO R RT3 A e R R R 5 Ik 2 A XL
FEE 2, Sl LIRSk B AR

1.3 CPB # % CON ZH#1 CS 4>k H medtronic
3100 %A & %% ( metronic, 3¢ [F ) M2 LA B (FEFL
IR, D), CS H+0C 2H R H medtronic pixie %8 & 7
( metronic, ES ) N4 ) B LS ( FEHIR , h
) o BETHANABRKIREH 5 ml/kg  HEERE 2.5 ml/
kg P 10~ 15 mg, AL &M 10 g, CON 4 it
FiBefs HCT IR T 0.25, i S WFE 1~2 U ZL400,
CS AR CS+OC UM MPTE . 2 B IR AR ThfLst
LB 18] ( activated cloting time, ACT) 450 s ( ACT -
plus®  Medtronic Inc, Minneapolis, MN, USA) A |
FVHRINERL, HEE R 100~200 ml/ (kg + min) ,
TREFR A FR IR ML AR R ETE 65% L) L SF 5 ik T
HEHFTE 30~50 mm Hg, o RIS AR T4
B, MAEEAE 1S - L PAFER,

1.4 CSzk  PrABJLAVIEOITG = T RS0
WA IR, A HEAE B L I3 21 ) 2% B i S v
R SRR SRR R B TP T A SR AR LM 42
[ 22 1fiL 3 (A1 YSCAIL ( Compact A ; DidecoElecta, Sorin
Group Italia, Mirandola, Italy) , P& 0.9% 4= BiiEh
K, BEF R 800 ml/ AR, BL.LFE 5 600 1/ min, YEIK S
CLANMEIE ATC R AS, eI AL k44 B = Ab
FHS ] A e 22 a9 - U8 6 h N4 .
1.5 RACER & RADHAL/N A i B ( Pix-
ie, Medtronic 2y wl, ) | A T libl 3 58 8 & 5
UL RS 4/16 CPB 4F1E K2y 3.15 m,

1.6 #rdn Kk CPB P LR A K i 42000 0 >
65% 7 H A%, HCT 0.21 % IfiL 16 1k s A5 #L 1 5
T A5, HCT 0.30 i i F510E

1.7 Bt ferREMAN TR AREHE
U R 2B 05 2 WARHERN b e S
B #i47, 2001 4F 2B T i A8 4 (the Acute
Dialysis Quality Initiative Group) #&i , %% Cr FUAR )5/

®1 HEBILBIORHLEL

At CON 4 (n=29) CS 4 (n=26) CS+0C 4 (n=24) Pl P2
R (B 7.80(6.05,8.25) 7.65(6.81,8.37) 3.02(2.00,4.75) 0.577 0.000
PR (kg) 21.50(19.00,24.00) 21.00(18.88,23.38) 14.40(13.58,16.55) 0.78 0.000
Lot/ BAE(n) 15/14 12/13 11/13 0.984 0.887
ARFT Hb(g/L) 125.0(119.0,130.5) 127.0(121.0,130.3) 125.0(120.0,132.0) 0.642 0.907

7E: P1:CON 45 CS 4AHILEL; P2:CS 45 CS+OC HAHILEK
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AR EL B v s /NBR Y R R PR i 1 0D
FEKE B T BE ST A A (risk ) ARG (injury ) | 55355
2 (failure) \INREHER DL (loss) FIZAK I (end stage)
HAFHUE AR UE (RIFLE $54fF) |

J TSI AN B DI REAE AL, B E M R HIT

A SCE D RERI , RIEAR S/ ARHT Cr lb=1.5 DL

E SR B DiRedii s

WP R G 114 32 2 I PR 1 B 3 AR S5 A e
i35 M P AR A BRI LA e s B R A
& TCU S [ I I 3 5 7 1 200 T e
1.8 %its 7k R SPSS 13.0 AT 58 31
ST, GEitarpT RS CS 41 CON 41 %idis fe ¢S 41
H1 CS+CON HHHE , OB IE 50 K 56 A s 2 43
A7, RO BOR U B R BE R R U RS, P <
0.05 BA N ZEF A G4 L,

2 # R

CPB AR AR AR G I R 2 R L 2,
2.1 CS+0C HAFW AR B E(RT CS 4, CS 4
CON 4l Fb# Jo 22 55 M o Eb R Hb 7K F e e

WEER,

2.2 CS+0C 4 CPB fist i b #{L T CS 41;CPB K
[i4] | 3= B Jk BEL BT Fsf 11 7 0 e AR AR B3 Ik HCT 45
HLHCT T E 225,

2.3 CS A CS+OC ZH AT A S 2T 4 (red blood
cell,RBC) ; CON 4 & FIAMH RBC 1.5(1.0~2.0)
U, CSHARJGFHE =K Hb B EMLT CON 4, CS+0C
HE CS H KT 2R RJFH—KMFE LR Hb AR
Ja A pH A BE A = Lac fH ARJ5 5 —K WBC
THECRT CRP 24 h M5 | i e AR S5 P I A G I PR
Fff R AR ICU 15 BB i (] AR Be i 8] b A 0 22 575
SR B IE B AL B 5 CS+O0C 2H MW AIL s [1] 2
ELT CS 41, CS AR R i T2 5+ .

2.4 CS 41 CS+OC 4 ifn m%i i 120~ 127 ml, HCT
AAG

3 i i

CS HLYE ol 46 A A i 2 726 B O R il 45
B A SRR N (AR L O A RRHE R
HIH ], Meena Nathan ZE8F 58 IESE 7R /N LC AR

F2 ZHEIL CPB BB BRI RS R L

A i CON #41(n=29)

CS 4 (n=25)

CS+0C 4 (n=24) Pl P2

T & (ml) 515.00(500.50,536.50)

510.00(492.50,530.00)

330.00(308.50,379.50) 0.852 0.000

CPB K [H] (min)

SRR BT ] (min)

RARIRE (C)

xfik HCT

5L HCT

I A% RBC #(U)
Hb(RJFH—K)
Hbh(RJFH=K)
Hh(ARFHILR)
pH (A5 %)

BE( A5 i)

ARJ5 e Lac (mmol/L)
ARJEHE—K WBC(x10°/L)
ARJGH—K CRP(mg/L)

AJG 24 h 515 (ml/kg)

i B A S PR R AR (%)

WAL ] ()
ICU {583 Bal (d)
FEBERT A (d)

52.00(44.00,58.50)
25.00(20.00,35.00)
31.80(30.95,32.70)
0.27(0.25,0.29)
0.29(0.27,0.31)
1.50(1.00,2.00)
11.10( 10.30,11.90)
12.00( 10.80,13.00)
11.90( 11.25,12.70)
7.35(7.32,7.40)
2.70(5.80,0.85)
3.70(2.35,5.85)
15.00( 12.75,20.65)
59(49,66)
9.07(7.00,11.25)
3/29(10.34)
5.18(4.23,6.43)
1.74(0.86,1.98)
12.00(11.00,13.50)

54.00(42.75,65.25) 48.00(41.50,57.75) 0.679  0.403
26.50(22.50,38.25) 28.50(22.50,37.00) 0.494  0.613
31.85(31.08,32.25) 31.87(31.25,32.68) 0.782  0.693
0.25(0.24,0.27) 0.24(0.2,0.26) 0.006  0.403
0.27(0.26,0.29) 0.26(0.2,0.27) 0.067  0.046
0.00(0.00,0.00) 0.00(0.00,0.00) 0.000  1.000
10.50(9.65,11.33) 10.10(9.00,10.78) 0.085  0.122
10.60(9.70,11.20) 10.40(9.33,11.28) 0.001  0.707
11.30(10.60,11.80) 10.90(10.25,11.30) 0.037  0.063
7.36(7.31,7.40) 7.35(7.31,7.39) 0.736  0.738
3.50(6.45,2.40) 3.45(5.59,2.38) 0.268  0.375
4.55(3.78,5.75) 2.80(2.10,3.48) 0.251  0.001
17.60( 14.40,22.80) 16.7(14.70,19.21) 0.096  0.277
66(46,100) 66(47,86) 0.238  0.938
9.99(8.21,10.95) 9.78(8.05,11.20) 0.555  0.652
3/25(12) 3/24(12.5) 1.000  1.000
5.05(4.01,6.21) 3.00(2.50,4.25) 0.358  0.001
1.85(1.61,2.63) 1.88(1.09,3.74) 0.197  0.460
13.00(11.00,15.50) 11.00(9.00,14.75) 0511 0.128

7E: P1:CON 45 CS 4iAHILE:; P2.CS 4 CS+OC M L%,
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BEAR R CS HLGES [ T AR EF 1A CPB 45 #%
FRATHLIN AEA RO 0 B U] 57 oAk i ot 1200 28 2 %)
309 i LIF R BENLXT BB 9T, K B CPB 45 B3R 4%
HLIMZE CS HLYESEE 15 vT LA 8082 = AR J5 HCT 7K
S D LA S i i BTG IS B D R 1 1 R A
S ORHEIMA G Mg 5|5 AR FE 45 SR B
T I R A it T DA AR 20 kg A2 A T ELSE R
O s FB LA FER AN Sk, €S AR R =K
Hb[ 106.0(97.0,112.0) g/L] %%t BB A, B K5
fEIC2E 5 X I RS SR AT 52 ) Bl T S A
I P A RS

28 T 02 AR T B i T 8 T 1T 1 R e
J& T W IESE CPB it B 7E— AR 3 T/ L
S KO B AR ST B %I T R, £ E R S THAE T
YRR A, R AR AL I oA XoF 68 1L ) 8 1 o o
B B TR I, 2 — 28 A R I R A b sk

JUEE I 15 /0 2 5 M AR 30 7 160 5 s 552 s 7y
BLRIZR /NI 7 o ) RS A FH AN 4 6 CPB 4 [ ]
/T T R, AR ST B R AE N CS i SR AL Ak
CPB &, AR /N ARF AR EJL(10 kg PIE)
SEPLT T FA, H XA 5 R R ES R B A e
Wi, CS+OC ML) HCT /KERAE T CS 26, {H %
AIREE AR AL, CS S5l BE T 25, CS+0C 4R
JE PEIHLAS (RIS CS 415, v RE S5 4R CPB 4 s/
T IR S P b R, W% CPB G R Hh 4 B SR AE
SR A e, ] BES PR AR BRSO 6

T2 214 110 10 YRR A R 2 S A T 4 i i R
WAV I 98 b it 32, A0 (U0 8 3 L L Y s g o 2
S AR AP R 3G 05 KM s AR L
W& RGIRAEN R AR RBC Bk s IFE— &
JE LR B AZ O () B, 2447 18, RBC REHY
TN A5 A RE 17, R AL 2L AS R BEAA 19 BB 3
DINEER S A —FE, X Hb /KPR B SR A BT ATE , H
T Eb A — S50 ) L35 4 I A8 AiF 2 000 = B AR VA TR
BE 70 /L, L EEFAREH 90 o/L (0¥
AL P 18 R A B R i 8 2 20 X X 1, AR
WEFE B R X F B4l iy VSD A1 ASD £ L, F i th HCT
7E.0.25 VUL, B CPB Jalid CS fff HCT 353 0.28
FEAT XA G R R 45 SR A R, (A58 0 H
HUBIFGE HAREAC B NS, WA B[R], 0 A 18 T i
— 05T,

ARHT HCT fIKT 0.34 2 56 K M0 ks /2L FEIAR
) RBC fiiE OB R N R D 2EH A T 250
g et S K0 E e BB LA AR i 2R R B, 2 B 1
2 LU R BB I & A 5K 88% , AT WL AR I 24 1E 74

i, 571 RBC A1 Hb fif # B2 59 ML AR 47 15, 1B
P2 IE 75 2R Ly — Ja I ], SRR A= R E KR
ISAKIESZ MR AR P IE 5 Bt — A5 AL

el Py BLAMEE e XI5 2 1 i DAk CPB A %, i
DTFER S F AL R, (5 ER ) 8 kg LT HYLoJIE
FAREILER T RIM TR EHE¥IHEE, MK
PRI 22 4 9 1 275 08 IR 1 N 4% s
L A S B A S o 00 G428 2 1143 AL SR

4 & it

535 14) PRI A I Y LR A7 S s 5 B 2 2 B 45 3R T
PIME 58 8, B SR IO v — 79 4 it (5 7T A 25l /b
Sk, L CPB ARJFFR A HLILAA {44l
VR SRR 20 kg 25 A7 1) 50 00 K 10 kS AR
JLABCE BB AR 0 AS i S A4 0L, CS 1565 7 B AL A mT A
{8 10 kg LA b BA4f VSD 8% ASD LB AR,
ALY/ S A I ) TS A XU, X AR I PR 4
A B S,
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BRI F AR 2k R 28 A A S H TR S

PUIEN: oA B U= I AT =S i) S S T L S = 18

[(WE]:BH WEELILELCIETF ARG 28 2 KT s BB VIR R IL S IR TS ARG E, ik ik
B 2017 48 1 A .G I (CPB) TATDAETFAR AFIB<3 % 1y e RAE.C ERs 2 L 18 ], T T RHT,CPB HT,CPBJ5 1 h 6 h,
12 h 124 h, R ELISA S I i 2% ik 28 00 ST s vk B, 76 RS 57 — RIS 2R 43 S A8 LA ) R O et sk it UL IET
B, I L — M RRERE O IR ERE Wi % (CICU ) B[R AT AR S5 A B i e) o %o 1M 2% 408 K7 511 PRAH E S B0 56 &
I HT. P P<0.05 AESFEAGITFENL, &R MK h IR E KA CPB )5 1 h BNET A7 B 7% ( P<0.001),
H7E CPB J& 24 h /50 &8 = FARRTKFE( P<0.001) , CPB ARJG 1 h I3 sh4id 2 /R ik B 5 B ULAR S 1B D g e 5 W i 1 A1
X, RINEF ARG MAILEF K IEFISE(r=0.76, P <0.001) ;38 5 B LA CICU WA (r=0.69, P =0.001) F1F AR J5 4 2 B (8]
(r=0.7, P =0.001) IEAHC, i 2240 CPB ARJSIEH H Fhm (k8 2 5 AR G M LB K A BB A 56, v B4R 5% i
W4y L CPB O HEF AR TS 1Y R 45

[REIA]: BYIL; RO ;DI SRR B8 10

Kinetics of hepcidin and its role in infants and young children undergoing cardi-

ac surgery
Liu Xiwang, Ying Liyang, Yang Lijun, Ye Lifen, Lin Ru, Shu Qiang, Yu Jiangen
Department of Heart Center, Children’s Hospital, Medical College of Zhejiang University, HangZhou 310029,
China
Corresponding author: Yu Jiangen, Email ;6192007 @ zju.edu.cn

[ Abstract] ;: Objective To examine the kinetics of plasma hepcidin in infants and young children undergoing cardiopulmonary
bypass (CPB), and to investigate the association between hepcidin level and clinical outcomes after cardiac surgery. Methods The
subjects included all children aged <3 years old who underwent cardiac surgery with CPB from January 17'to 31" in 2017. Plasma con-
centrations of hepcidin were measured by ELISA at baseline, before CPB, 1 h, 6 h, 12 h and 24 h after CPB respectively. Serum cre-
atinine levels were measured at first 2 days after the operations. The patients” demographic and clinical characteristics were also recor-
ded. The relationship between plasma hepcidin level and clinical parameters was analyzed. A P value <0.05 was considered statistically
significant. Results Plasma hepcidin level significantly increased 1 hour after CPB ( P <0.001) , and remained high 24 h after CPB
( P<0.001). The plasma hepcidin level 1 hour after CPB was correlated with serum creatinine level (r=0.76, P <0.001) and it was
correlated with longer cardiac intensive care unit stay (r=0.69, P =0.001) and total hospital stay (r=0.66, P =0.003). Conclusion

Increase of plasma hepcidin in children is positively related to serum creatinine level after CPB and the length of hospital stay. It may
serve as an early quantifiable alarming biomarker for the prognosis of cardiac surgery under CPB in infants and young children.

[ Key words]: Infant; Young children; Congenital heart disease; Hepcidin; Cardiopulmonary bypass; Kidney injury; Alarming

%% 3 ( cardiopulmonary bypass, CPB) R .0» N ( congenital heart disease, CHD) f) % ik, W&
HMFARBGOHERIEZE HEAP A XM OER  FARGN T/MER AR 2 A m &R,
TR T ARG YL (<3 %) PRI BRI
BEETR: Wil HARFHEFE S (LY19H150005) ; FE 5 H 84 FEAE Hed 5 2 , CPB N ) A A e 1, I HL 8 4
PREES (81301612) SR E AR DIRER AT R, SEOR I TR
PEZ B AL, 310029 BN, WITT K F B 24 B b s L B BE B O N e . L o
BESh L COBEIE B 6 AR L BSb s by T o o BRERDIALAR AL 00 R A b
WA IFEIE AR %) A 1) i R 1 % SR IO I A 28 T B3 I 97 i
BINVEE . M, Email :6192007@ zju.edu.cn it , A Tk e LT R B T R IR A A
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B 2R LS AN B — i SR
R BH S IR, 8 T 2 O B, RRIR e vh
HOICER ) QIVAYs e RS M 7 R i geced £ 2
PRERACI -7kl 3 SCBEAE T, SR BT F 5 S /s LA
VA PR A S S B PPl B AR T RIE
SR AN AN R KPR SR 25 (e R N Bk
PRI S RRREL > 7EHZ CPB RO IETF AR K
RN, BRI A B 3 3R A K- 5 S8 AR RT3
FERE ARG B D RERAT3 1) e 2B 8 VAR G, 2 DR T
IRBUG MR R SR, HAE CPB BIARBIAR
o ) 58 09 DDA D o AS AT 7 O SR kA
RAEILHM A 1 FE AP ARTR TR, SR, B
AT AN R W56 T CPB IR 1T L 25 A py 2k 3%
AL OL AR IE . AT W% CPB X JL
PRI Z K OS2I, %08 FL i PR 0 SGHEAT 9 48
Hit,

1 ARSHE

1.1 A7t % R 2017 4F 1 A7E CPB M 7.0 K
JEHHA AR CHD 224 )L AARWETE . A L
ARAE T ZRE 2 A o HEBRARE 7 L AR R
T3 % ORHEIA BRI S0 T D Re R TR
A2 Il B B B A A P S e 3 a5 RS s BRI
ORI LR S IEATEL 2 SRR EIL, B &
JUHHEAZ R RIPERIE TR

12 B &

121 FARBEH K CPB ik BILMAEFRE
Py AR o SR T i DR K 45 3 JRR I, S R
FZF A AE A JRR T, it 228 L PR L i (1 1) 4 P R 5
FARIERT L BT 037 3 7 % WP SR
ki WM, CPB R JH STOCKERT II &I T..0»
Jili#L ( Stockert Instrumente ; £ [E Munich 23] ) |, fR2
E A7 (<8 kg K H Dideco 901 ;>8 kg 2K H Medtron-
ic pixie) . FBNIIEE I, 375 U kg AFRAF R, 1
W35 Ak B 1 A 18] (activated coagulation time, ACT) ,
HERF ACT 450 s, 5 78 W A0 FH LR MRS W, e 42
(20%F1HF1 50 ml, Il 3% 150 ml) , H @& EF (2.5 ml/
kg) L4 (1.5 U), BF % ( Dideco 901:1 000 U;
Medtronic: 1 250 U) f1 5% NaHCO,(3~5 ml/kg) , 7
HE R AERF(E 3.0~2.0 L/ (m® + min) . 330 e i
JEFEHITE 30 ~32°C, ¥ & IO JIE A5 P AT 00 L AR
o RN RO E Bk A BT R R K
HE L CPB, DN EMEHIR D IERIE . AR5 T LU
HORBEM 1.3 0 1P ATFR, 5 AL IESNREEAE I
1% ( cardiac intensive care unit, CICU) T LA SZ 5 Wi

FHRIT o ARJF R E AT 7 O Sl A I A 0 T
AE , WA B S AT VAL 22 3 59 120 BN T 45%
FIRDIIREMRT .

1.2.2 FRASUCAR B 43 57 TR AT CPB fif
CPBJi1h,6h 12 h F124 h #5451 2 ml, 7. H]
1E 3 000 r/min | B 0> 15 min J5 W8 1ML 3, 4%
ELISA i35 & ( Hepcidin, f2[E DGR A #] ) i B 3™
FEPRAE , I 5 45 Fsf 100 0t L 0 258 o e
1.2.3 IERTERNMLE e LES TR A E
FPRIRG 12 WT 24 PR 55— Ml R Bk, il s B LT R KR
SEMT[E]  CPB 495252 s [a] A1 3 2 Jik BHL W7 3 22 A 1), DA
LB JUE CICU BRI AT A S A BEmT ], 43 51 76 A
J& 55— R AN Z R A8 L i WL, RO AR 5
48 h NI (EAE M IS 225317 .

1.3 %its5 % fdi1 SPSS 16.0 itk ik 4T
GEiTAb L R R A B AR 22 (xxs) TR, 4
RAR B MR N | i S R s R R 2 IE
BAAAT ¢ KB e M-W ﬂEéﬁ‘ﬁ*ﬁg/ﬁ,Peamon WEES
PER I A TAH AT, LA P <0.05 W2 HA S
ET-3'&

2 # R

21—l AT A 18 B L, BILAYER
o2 WA A5 2 AT ol 46t 3 451, 25 ] g dsfe 451 45 1 s [1)
BBkt 5 1], 2 18] b SR 5 B3 1) Bl ot 1 A 3 ik 5
ERM 6 1] LIS PUHRAE 4 6], BILAY I PRAFFAE DL
F 1o A BILA R R i e % 4 i B R T
45% , S A LI RO AR L 2R B 1E,

R 1 BILWARRFE (n=18)

I PRAAE Hufe
FB/2%(n) 10/8
() 4.5~33(14.8+8.9)
& (kg) 4.9~16.7(9.14.6 )
FARME] ( min) 95~172(136.1+23.7 )
CPB i} [A] (min) 37~95(69.2+17.2)
3= Bl K BELIEFE s 18] ( min ) 21~62(41.9+10.5)
1 CICU WffE] (d) 1~8(4.1£2.3)
FARJGHEBERTE (d) 7~15(10.7+2.4)

22 SAFWRERAETA  CPB BIARW MK
BRIA 2R B9 TR B AR (18] 1) s, TR IF LR Fi Al
CPB FF IR i I3 vk 8 2= i) Jon & Tk B 1 A1, 49 )
F(2.77+0.71) pe/L F1(3.74+2.65) pe/L, —F Z [H]
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Application of regional cerebral oxygen saturation monitoring in heart surgery

through right vertical infra—axillary thoracotomy
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[ Abstract] ; Objective To explore the changes of regional cerebral oxygen saturation (rSO,) during cardiopulmonary bypass
(CPB) through right vertical infra—axillary thoracotomy (RVIAT). Methods 80 cases undergoing cardiac surgery from January 2018
to May 2018 were enrolled in the study. Among them, there were 40 cases of ventricular septal defect ( VSD)who maintained 90~-de-
gree lateral decubitus position and 40 cases of atrial septal defect (ASD) patients who kept 90—degree lateral decubitus and 45-degree
head—down position. The rSO, levels were recorded at the following time points: before surgery (T1), before anesthesia induction
(T2), from induction to the beginning of CPB (T3) , from the beginning of CPB to the end of nose temperature cooling(T4) , from the
end of nose temperature cooling to the beginning of rewarming (TS) , and from the beginning of rewarming to the end of CPB (T6). All
these data were analyzed by SPSS statistical software. Results All Patients underwent surgery successfully. In ASD group, compared
with T1, S0, levels of the left side at T3, T4 and T5 were significantly lower ( P <0.05) and so as the SO, levels of the right side at
T3, T4, TS5 and T6 ( P <0.05), while there was no significant difference between the left and right sides at all time points ( P >
0.05). In VSD group, compared with T1, SO, level of the left in T3, T5 was significantly lower than that of T1 ( P <0.05) , however,
in the right side, the rSO, levels in T3, T4, T5, T6 were obviously lower than that of T1( P <0.05). Besides, SO, levels on the left
side were significantly lower than those on the right side during T3, T4, T5 and T6 ( P <0.05). Conclusion Monitoring of SO, in
minimally invasive cardiac surgery for children has great clinical significance. The SO, decreases during CPB and gradually returns to
the preoperative level after CPB. 90—degree lateral decubitus position may lead to higher rSO, on the left side.

[Key words]: Regional cerebral oxygen saturation; Children; Cardiopulmonary bypass; Minimally invasive;

Right vertical infra—axillary thoracotomy; Cardiac surgery; Congenital heart disease
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Effects of mini-cardiopulmonary bypass on ultra—fast track anesthesia of con-

genital heart disease surgery in infants and young children
Liu Huaipu, Ding Yiqun, Wu Keye, Zhang Qing, Zhang Cheng, Wang Yuanxiang, Wang Pengcheng,
Meng Baoying
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[ Abstract] : Objective To analyze the effects of mini—cardiopulmonary bypass on ultra—fast track anesthesia of congenital heart
disease surgery in infants and young children.Methods From March 2015 to July 2018, 1559 pediatric patients who underwent open
heart surgery were enrolled. Patients were divided into conventional CPB group and mini—CPB group. Prime volume, blood—free prim-
ing rate, transfusion, ultra—fast track anesthesia rate, hematocrit and lactic acid levels were collected. Results Prime volume in mini
—~CPB (weight<4 kg 80 ml, 4 kg<weight<8 kg 100 ml, 8 kg<weight<<15 kg 120 ml) group was significantly lower than that in con-
ventional CPB group (250 ml). The blood-free priming rate in mini—CPB group (23.5%, 22.9% , 80.4% ) was significantly higher
than that in conventional CPB group (19.6%, 10.8%, 41.6% ). However, The blood transfusion volume was lower in mini—CPB
group, and the use of ultrafiltration was significantly less in in mini—CPB group (94% vs. 17%) , either. There was no significant
difference in ultra—fast track anesthesia rate (66.4% vs. 58.9% ) between the two groups. Conclusion Mini—cardiopulmonary bypass
significantly decreased the prime volume and blood transfusion requirement, but showed no significant difference in ultra—fast track an-
esthesia rate.

[Key words]: Mini—cardiopulmonary bypass; Ultra—fast track; Congenital heart surgery; Infant; Blood—free priming;

Ultrafiltration; Cardiac surgery
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B MR 5[ 100 ml (FX 05 Maquet 11000) ,200
ml ( Maquet 31000,51000) ], A o 75 B4 1 /N
RUTTE BT EE VKR Il 2% ) 3 A L s R Ji A e 7™ &
T RE v KB B e b e ok RO U, 1
FH e/ IMAFR G TR FT B UE R

T 70 Y RN T 25 ) « A% e 4 H LA L IR A
W CEIF LM 1~ 1.5 U Hr & vk 1% 50 ml
5 20% A LA 50 ml, W FE 259045 w1 1
J7 Urkg JHFZR 2 500 U WEZEKTESE 1 mg/kg; i/
AR AL AR 45 AR AT 21 20 M FL 25 (HCT) JeE e 45 T
LLANMITR 7S, R <4 kg 41, HCT<0.40 il 5541 41 ity
0.5~1 U;4 kg<ihH <8 kg 4, HCT<0.35 Tl 75 21 &
W 0.5~1U;8 kg<{KH <15 kg 41 HCT<0.33 Fi 7t

IR 0.5 U, HR A YR 45 7 20 4 e 220, TE il
FiFE L, A ARG AEEAR AR I E (18 <30 g/
L), A A E A 5~ 10 g; RIERT I | mg/kg
WD) B2 A 2 SN R BRI A

P2 AR LI R St. Thomas (O lIEF5 #1320
ml/kg, —IEOL FAE R 1k R FEHE T g4
25 E S KB e # A 2 b, indE— R, R EE> 10 kg
SEILAEPHWT T K e B, 200 A s | R
RIS, A R BG4k 358 1L st ] ( ACT)
BRI
1.3 JREEZ & A0 7R [ P RAE SR i
SRR /N LA KA IR ANER R B . PRALE L
WA TE K SR A S 0.1 mg/kg &7 25 KJE 1
pe/keg NIAM 1.5 me/ke TRl 4% 0.3 me/ke 175
SRR, AR RS 45 T B SY KR A RFEIRIE, T
AL PRI, RS A IR LR JE RS
DR S it T R 2 AR R A 4
1.4 FAPKE  WEIRIREHE — MG IR TORE, 7
T, I P R DR T R BRI IS P (MR
PEFRFFR I 20 min) LKA CICU BP 2 8h bk il <. 4
AN FLL ( Lac) 5548 F5 .
1.5 %it$ o b KA SPSS 19 Giit ¢4k vk fr
B AL PR TR A B bR 22 (x5 ) B 74X
(PUAMBEIE] R ) R, THECSERLR B R 2 0
THER A Z (8 R H ¢ K56 A Wilcoxom Bk A6
55, THECRORML R EL SR XL, P <0.05 K225+
EEN -0

2 & R

21 HmABIL—M&EAL WAHRILWTE/ L Hh) .
TRSMIEFRET R | 3= S K BHIBTET [ TS 12222 550
IMEA AR IS N TAR G4 (P =0.008) , W2 {4
Tgiter 2, g R MEA W BAL TAE 5
H(P<0001), WFEI1,

F1 MAHBIL—BEN

5 g h /M4l

(n=541) (n=1018)
I (H) 19.45£17.21  14.33212.60  0.008
1A (k) 8.99+6.43 7.97+4.27  0.017
PAHMIEEREF ] (min) 72.02+31.02  72.85+30.26 0.710
FEBKBHIB AT (min)  37.82+21.41  40.46+21.03  0.084
BT A (%) 94 17 <0.001
HEYGEE (%) 66.4 58.9 <0.05

22 WATAAMIL  fUIME A 2 T 8
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R2 PIABGERO  MLA0H HEA B FLRR K- (xs)

1854 (n=541)

WUMEZH (n=1 018)

e <4 kg 4 kg<lkT<8 kg 8 ke<{ATE <15 kg <4 kg 4 kg<lkT<8 kg 8 ke<{ATE <15 kg
(=53) (n=191) (n=297) (n=129) (n=495) (n=394)

T (ml) 250 250 250 80 100 120
TMBFER (%) 19.6 10.8 41.6 23.5 22.9 80.4
HiL (V) 1.5 1.5 1.0 0.5~1 0.5~1 0~0.5
JiRE R HCT 0.308+0.05 0.310+0.04 0.340+0.05 0.309+0.06 0.300+0.05 0.345+0.07
JIRAE)E Lac(mmol/L) 0.9(0.6,1.2) 0.85(0.7,1.1) 0.9(0.7,1.1) 1.0(0.7,1.7) 0.8(0.6,0.9) 0.8(0.7,1.2)
b HCT 0.227+0.03 0.237+0.05 0.251+0.04 0.248+0.06 0.225+0.04 0.249+0.05
Heh Lac(mmol/L) 1.6(0.5,3.5) 1.9(1.1,2.4) 2.1(1.5,2.7) 1.7(1.0,2.5) 1.0(0.8,1.3) 0.8(0.7,1.2)
A CICU

RiZl HCT 0.375+0.05 0.384+0.05 0.346+0.05 0.338+0.04 0.351£0.10 0.355£0.04

1 %] Lac(mmol/L) 2.8(1.4,4.2) 1.2(0.8,1.7) 1.4(1.1,1.7) 3.3(1.8,5.0) 1.3(1.0,1.8) 1.2(1.0,1.5)

WARTAE SR 250 ml, fl/IMb A TG il F 75 % B ik
ARG LA R AR TR R4l Wk 2,
2.3 HCT A& Lac 447 PHALRREE S Ml HCT B
RS2 % A CICU Bl Z] HCT, f£ 4 4 1F <4
kg il 4 kg<IKE <8 kg W4H & TH/MELL, 1T 8 kg<
R <15 kg WA T BT 225 . WAURBES |
e S A CICU BRZIfY) Lac KW RG22 R, W
%2,

24 BbdidF LG YUEPGE E R R T
/IMEZL (P <0.05) , {FL3E £ 45 ) 14 DG I, W 4H TG B
BaIt¥ER Wk,

3 3 it

B SNEHE AR A5 DL R g W RR T
AHOHET A LAUINE LD AR 7 He g i
SR AL GEARIMIEIR , P 7o 1 K A B R UK
T JEE LV R i ILABE 252 v 45 [ A e o, (A )L ZE
HIEH A LR SMIEER ™ O B IE R R N
T IR AL G AR SMEI B a5 9845 SIRS, BEAR i il
i R SR IMIE IR — B A& AR 8 SR 1
H AR, 30420 B AR Sk ] P 4500 B HR 0 S AR T 5 1 A
o HETSEIGU MU SMEI I 207 A 46 46
TR 4 /NER N B 3l K s & 5 | 396 it
FAET AR AR R W R R S T
—EH A RO R IMEARSME IR J5 1k, 5230 5 A%
FE A 80 ml, F A FHRIE Y 95~190 ml*~'

I/ D IR S MRS MR PR B SR i — B H
b, A& GEAR SN A s S AR B8 A2 L R 2 4 LA

DEC , JC I 791 76 233 B VR FE R e . A3 IF 5T B
I B A I VR R 2 T BB D RN 4, T R 0 2 1F
J T 3 o0 R A0, 100 BH Ak B A I VR R s AR AT
AREST, ML S 80 5 Lac bl P EACER, S A
S 2 S AR A AR R SR A B
TR IMEER SR 7EIR T =8 kg H LA AY JC 1M T 78
Rimik 80.4%, A W5, BEOAR A CICU B %)
HCT, 25 4HAE <4 kg Fll 4 kg<{K <8 kg W.2H 5
T/ MEZH (0.375+0.05) vs. (0.338+0.04) , (0.384+
0.05) vs. (0.351+0.10) , {HJ2 T g 1 K72 X, HLiiE
HeFFEARIKE B9 1L Lac 7K, 156 B S/ IR S MG ER
TEVE/D LAY [RTE , BB A% 2 15 6 7 1) HCT 1R 47 1)
HAPEA

TR T PR R FE AR BE D 2 8 E AR S 1 h (N3R
MRS 59,1980 4F Barash i F- 2 72/ NLO I E
CUUS B NG SR TRy \STTRI= NN GEL VST BT N s AT 2 SRS
RAARG P 1 ATLAH S il 48 TCU 452 B i ) A g Ik 1)
B 2% A4S, IR AR R S RO e A RHE SR 1) H
PRz —"27 Ty (R R T AR 2 SRR B A 4
BTN | HE 0 AT BN ) S AER SR AR,
FRARAL 8 20 PR T 6 (66.4% ) B = T RUIME A
(58.9%) ,AHL 38 A 4050 ) P V- SR LR LT I, P
TCH B Geit g 22 S, M uE el ok RO U8 5 i oy P s
TE TG AR OE

S, L RE 5 25 BR AR SMIE R 5 MUK Z 43 17K
A3, VRl IR B, 9B/ i I, DR STRS AR A,
T2 BTN LR SMIGER ) R A e Y
AZHEN 60~80 ml (T, A LA LA
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FEUE i , 1027 U) B Rk 20 7 1 R, 20 2ot O 1
A e A, X T RSMIE IR E5 AT IR 2
LRI, AR 75 BT/ i v TUE | KRR
fie it 3% 7R8I AR ) LB AR RTAE AR 7 O i D BE S
KGRI DR e A e/ MARBR A £ S R
o, DR SRS g g HL B0 I3 [ ot R, e KRR
WA TR

£k LRk B IME A OMIE R | RERS Wi 32
B LA MR TG BT AR, AR L ] it S X
PRIEEARTCH B, NI, S MERSME IR T
FGARIMIGER  (ERF IR

S Xk
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) TR 52 At L0 BE AR AR T Y
fili PRI AR LR IS 7 4R BE VS

W, BEAE FLR kK 2

[(WE].BH RS EM T LA NLOBETF AR BRI AR R B FE TR G 7 M. Ak AR
Wl JEPE BA SRS, BEHCACRE T 2010 4F 1 A % 12 H 352353 PUERAE (TOF ) BRif AR MRS TOF L 184 ], ARIEA b2 15 i
FHE R T 85 W4 IR (n=77) IS FME T4 (n=107) 4l 2 N H ~12 5 ASA T ~ M, RJ5 7 4ExF LR 5w it
TR, EFIG T BLAR R I R B R AR AT R, SR S0 BA R, SR T 4R 5 & i 5
BEWD, ZRASEIFE (P =0.01), SXHRARK, Se T ARG ERFE R LA4REEWM D>, ZFHETFENL
(P =0.02), PIdLBFE R DIRERE & A RASLT- RN EFRFEIT¥EL( P>0.05), AJF 7 FEHL4EE B D)6 Al
WT R RERZR LI EEX(P>0.05), &t LIl T ol B FRAR LA BULO ARG B H I & FA S 2838 35 8 B &
AR B RS E FE R i TR T8 1) K AR SR AT S WA S

[REBIA]: Sl T IS TUE et B F AR by ; BT

The pulmonary protective effect of ulinastatin in pediatric patients undergoing

radical surgery for tetralogy of Fallot and its 7—year follow—up results
Lv Hong, Li Li, Lv Huanran, Zhou Yong, Zhao Wan, Zhang Yu
Department of Anesthesiology , Fuwai Hospital, National Center for Cardiovascular Disease, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing 100037, China
Corresponding author; Zhang Yu, Email ;jufeyu@ 163.com

[ Abstract] : Objective To investigate the pulmonary protective effect of ulinastatin in pediatric patients undergoing radical sur-
gery for tetralogy of Fallot (TOF) and its long—term outcomes. Methods The study was an observational cohort study. During January
2010 to December 2010, 184 consecutive patients aged from 2 months to 12 years old who received radical surgery for TOF in Fuwai
hospital were enrolled in the study. They were divided into two groups: the control group (n=77) and the ulinastatin group (n=107).
They were followed up for seven years. The morbidity and mortality were recorded and analyzed. Results Compared with the control
group, patients in the ulinastatin group showed a significantly lower postoperative blood loss ( P =0.01) and a less prolonged mechani-
cal ventilation ( P =0.02). There was no significant difference in postoperative and long—term mortality and morbidity between the two
groups ( P >0.05). Conclusion Ulinastatin might decrease the postoperative blood loss and the incidence of prolonged mechanical
ventilation. Moreover, ulinastatin did not affect the short—term and long—term incidence of renal failure and mortality in pediatric pa-
tients with cyanosis undergoing cardiac surgery.

[ Key words]: [Ulinastatin; Tetralogy of Fallot; Cyanosis; Perioperative period; Lung protection; Children; Follow up

Se RAME L ESR ( congenital heart disease, CHD)
B i6 F ARJE LE R SMIE 2R ( cardiopulmonary bypass,
CPB) FHEATHY , gt ok i) 4 B RAE 2 LA 42 B 2

fEZE B AL: 100037 dbat, o E BB B Lt Ul BE 2 b

0 MR O BANERE RREEPO (B 20 Bk A
B Bk ) ;650106 AT, = B R BT EAb

L MAEHEERE FRER (22 W)
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A Bk ot P B 7 8 47 2 RS ATk e g R At R
CHD W T NERTE & 2% AR A 5 A I ] 7Y
CPB, I, AR J5 8 FE Mt 7 S i R A R B s AT,
LRk BILAR G 1CU 5 B4 B 1] A0 B B[] 42 4 LA
FAET- I FE R S A B 5E K B, 2R D
il 750 5w T B —E TR AR RS AR E L, T
FEAR R O IETF- AR A S5 AL S ], B — 2 i
PRI MR ER S R0, 5 Rt T X 48
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27N Lot I TR B AR U 1 fi O 4 T | 22 0 15 52
el 5 SR AR A PR . PRt AR Sl BsipE o3 B 1 BLAb
FEBETE 2010 4F 1 H & 12 7 184 {4532 15 1 WU BCAE
(tetralogy of fallot, TOF ) 7 1A A [ LI 247 T iz
WIREYT , RS BT 6T TOF LA il R 47
YR G AN B S Y i SR FNBE T R A 52

1 #MEHE

1.1 AARAZE ARSI — W E B A S AT, £
i R BAMERE T 2010 4 1 H % 12 A #:5% TOF %F
AR 184 24 5.46 TOF L, Fi# 2 ~H ~12 %,
ASA 3 T ~ M, #4EELE AR S Al TR
JE, 0 A A (n=77) M A T 4 (n=107),
o X RRZH Sy s L PR 30 R 422 52 A Ae 2 1 Tl 0 )
FIAYTY s S al i T 4 BOLEE 2 ik s 46 7
BEfh T, MR 1 7 TU/ kg A BEE KRR BE 2 20 ml, 8
ml/h FFEREE R AR, KRG 7 4R B LE KT
FL 3R] 2 BT, X IR (n=65) A ElL T 4 (n=
90) , R ILIL 29 &4 K VIFHEN 15.76%

1.2 REAERI % A BILY JORRIERT 2y,
N EE 5 WL T S R R TR (0.1 /2 ml, A vy H
2L AT BRZA 7)) 7 mg/kg FIGR AR BT HE 5 (0.5 mg/1
ml, JU5OBUES 251 B0 A7 BR 22 7)) 0.01 mg/kg BT
I 8% L FUkE (250 ml/ I, AL R 2 bk att) .
o AR LB B RN 2% J5 TF AN bk, A5 e ks 5
IS 45169 (COVIDIEN, USA) . KRS AE S HIZ5 N
WA (5 mg/1 ml, VLR AL BeAn A FRA F)
0.05~0.1 mg/kg, & JE R (50 mg/5 ml, #7 7Tl 3
25 A BRZA 7) 0.6 ~ 0.9 mg/kg FIATHEIR 25 K
JE (0.5 mg/10 ml, B B Af@ 25\ A FRTTAEA ] ) 10~
20 we/ke BFEIRET Y RJE (50 pe/1 ml, B E AAR
A FRTAE AT ) 1~2 g/ ke, R BEAE 35 2R FH 0%
A MT-HIRES, BT B LTE CPB T 423 TOF %F
TR A4 25 () B A3 8 4D RN A 28 3 S T A B b
R, CPB A ] 4 45 A Hh [l il 5 50 3#F 47 [ UL
SR R 47 O i 8 08, A IR E B 36°C W4
MU e R DE, FRR AR H (50 mg/5 ml, b5t
RPN 25 A BRA 7)) th AR (FF R TS
12 500 U/2 ml, M T2 AL 25 A BRAF]) ,
FEBIA 10 1.5~ 1.0, A AR S5 34005 4 1 8 1 Asf 7] 24
FFFE 120~130 s,

1.3 WLERIBAF  RHERS  MER AER B K E
FIWLEF K-, AR$845 . CPB iFHE]  .CPB BH Wi A] |
TFAREE] A il s FEUS E o e, RIGHER.
R (R AR S B s TR 51 U A SR, RS 5

T /NF 0.5 ml/kg BIVAT 45 5% B i ARG 5 18 )
B DIBE 8 (AR 5 T HE I AT IR T Y B ] 2
PRECTER' ) JERPE (R /NLCIEAR S5 HLARE <
IRl RELERE s 72 b7 )  WLIF/K P i fe K L ICU
R AR BER [a] B s 2t AP T3 A B
PRI

1.4 it o4 R SPSS 22.0 Giit# b kit
Gt o, FFEIEA AR 2 B AR & B Y8
WE2E (xxs) T IR HLECR H ¢ K250 . FF B RAS
A5 A58 P b (57 B8R DY 4367 ) B R 4L 1R] e
PR Mann—Whitney U R 56, 432878 & AR
B[ n(%) ] 3oR, 4LiE] LSRR SR ek Fish-
er’ s BIVIHERII . P <0.05 WESAELH#E X,

2 # R

21 BHERI AR PUEARFTA WULEE RS
AEIE B MR EFUORFTILEACE 1925 5 R Seit24 3
X ( P>0.05), Mgl H] CPB B[] CPB BHWrAY
(8] A R] AR H  af  AVE AL R R Y 25 5 G
GiitaFE (P >0.05), WHEI1,

22 BERBBARFTHARREHGE AT R
=& WAARENARE 12 h 1R E R LT
FEN(P>0.05), SXRALNLE, S AT HB
ARG E i B WD, 2ZR AR EL(P
=0.01) ., PIZHBEE ARG WLEF K1 & KA ICU
5= RE IR A S5 A B B[] A Be 6 3% FH 25 S B 41
RN (P >0.05), SXRA R, &AM T 4R
SRR W A A R 2 D, 2 R A Gt X
(P =0.02), PIdLEH MRS Diae gl & 4 %2
STGE#E (P >0.05), FYLHRHE A HRBIE
oA, WK 2,

23 BEREBMIT AF 7 FHUEE XA N
65 i, L wIAth T 4 90 ], K Vi 29 B, MR Ui N
15.76% , AL B E ARG 7 4 F DIfe = m ML T- 1 &
HEREFTEIEE L (P >0.05), W#E3,

3 3

SN L0 BET- AR CPB B[] 4 4 K B[R]
CPB 223 SR At /N LA 5 i 0 25 5 A i 19 % A2 R
BT ARIG N, WFFE A B, 35 3 W ) 790 5w Al T
HATI 4 B A OB AR . PRI, 5wl T e
A HR O FH 22 FE A PR A 52 31 1 R B2 1

ABEFE K B mA T A 8w S A N LO HE TR
LR R R RS 2 A BA G
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R REAARBIRA IR RGO

WiH XTHBZH (n=77) LR T 4H (n=107) P
B[ n(%) ] 51(66.23) 73(68.22) 0.76
IR (S 1.10(0.60,1.90) 1.10(0.70,1.65) 0.94
B (cm) 77.69+12.38 76.19+11.51 0.27
A (kg) 9.83+3.11 9.70+2.71 0.69
ARHTWLEF K- (umol /L) 27.47+14.98 28.95+12.69 0.63
CPB A [A] (min) 114.31x38.77 114.04+39.26 0.95
Tt = BELW A 18] ( min) 78.17+28.56 77.39+28.24 0.81
FAFE] (min) 203.80+52.42 201.35£52.67 0.69
A I (ml/kg) 6.49+2.82 6.23+2.90 0.42
FEHLG E 50 (mm Hg) 185.52+86.20 203.85+144.09 0.06

K2 BEMARE KGR

TiH YRR (n=77) BT 41 (n=107) PE
AJ5 12 h H & (ml/kg) 8.8124.59 8.02+4.34 0.13
A5 L (ml/ kg) 17.27+13.69 14.49+7.78 0.01
LI 7K -5 KA ( pumol /L) 40.87+20.18 40.11+18.06 0.73
ARJ5 ICU 15 53R (d) 2.00(1.00,4.00) 2.00(2.00,4.00) 0.36
ARJGAEBERE (d) 10.14+5.43 9.60+3.95 0.36
fEBE M2 (7T) 4.33+1.84 4.199+1.48 0.53
FERFE [n(%) ] 8(10.39) 5(4.67) 0.02
BB IREREB [ n(%) ] 1(1.30) 1(0.93) 0.79
EBEFET[(n( %) ] 0 0 >0.99
F£3 BENAREERZ R (x2s)
i H XTHEZH (n=65) 5 E il T4 (n=90) P1E
ARJG TS UIREEHR [ n( %) ] 1(1.30) 2(1.87) 0.88
ARG 74T [n(%) ] 0 2(2.22) 0.19

P, 5wl TAR AT XS T 4t /NLOIEF AR BA
FlORAF B . SR T, PR AL HIL)S S0 TR i 22 A
HA G 3, X n] GBS IR D9 AT 5 0 [ JBE 7 A
FT, RIS Az o ARG A AL S8 LA A R 9 Il A
AR 1 W, 5350, Bl fb T RN 5 A
JLOMETARASE 12 h i B 2 , 52, Rl
TR L) G S i, AR S i
o AP AY SR T A s R 28 9 5 1 O S Y B A,
RS B 5 it B 6 TR RS 1l 5y
ER ;A e WS 5 A B B T I ISR A T R
CPB #RAE SN HE RIS 1, Pk, &l T 3%
REAR SR AL/ LOBEA S 89 8 i, ol RE 2 5
AL T CPB 5 4x B JOAE i iR E . 5

Ab, 5% HRA g, vl il T 241 L TOF BRI AR5 4E
RPN R A2 B WD (1039 % vs. 4.67%, P =
0.016) . T 451) B RiT s P 9 98 45 R 280, S Kok
O LA R 5 AT, nT Bl CPB 5 Y 4
B GAE RN, 4 45 2B LAY AR S5 HLAKE s R] B
it AP VR
AHFFE IR KB WA T X TOF BILAJS ICU 45
BRI I] A5 A e Bt 18] A g A 3% FH DL ROR S5 R 301
PTG & A R ABE TR B AT SR, Wan 5500 1)K
FEA BT 58 % B, 5 w4t T X5 F LA CPB Oy ik
FARARJG 1CU 15 78 Bf 8] AR J5 A Be B (8] FAE T 58 %
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SR MU ) TR PE BRI ek e — APk

AWEFE AR —E W R BRI, 158, RS
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[(WE].BH  SHERIMER S (ECMO) 23 F Pl )LARR (Lac) KSR X R, Ak BERE RS ER
Bt /N — LB B 2012 4F 10 H % 2017 4F 10 H ECMO M-I SC 3R 36 BT AR L™ 52 MF W S8 08 I PR 9 ), A4 8J5 43 b A2 06
ARBET- A, oA W4 B LA PR | B % RE ECMO FikbBE A HE £ (O1) {4 . ECMO A7 % 3h bk it < pH H ., 3k & 4
(Pa0,) Fl 48 4LH% 53 JE (PaCO,) \BE Lac Fl ECMO 37355 6 h.12 h 24 h 36 h 48 h ] Lac K RIEHRE, R FAE4HM
AT LEEN | H ik AR ECMO Aj4bEE  OT { \ECMO Hij Y PaO, ,PaCO, 225 G248 L ( P >0.05) , f#i&4l ECMO
RISk IS pH {8 3 % FAET-4( P <0.001) ,BE {H 1 3 & FIET-4 ( P <0.05) . PIZHR L Lac 7K T B 2 B () 9 2B T &6
&, FEI5 4L7E ECMO 2T JT 4R ECMO 3745)5 6 h 12 h #1136 h SET-2H 8B LR Y Lac 7K B EMRTAEIGRLL( P <0.05) , 40
Z RIS E Lac SRR AR E 2R, S ECMO 373507 pH BE AR ] 2 Lac /KX ECMO S7 45 ™ 5 I I 205 (1)
WA LTS A — & BUsER A B FRFPLSNTE ECMO SR s A L.,

[ KR ARIMESEE B AL PP ; < LR 5 T BR %R

The relationship between lactate level and prognosis of neonates with respiratory

failure under extracorporeal membrane oxygenation
Liang Hong, Hong Xiaoyang, Zhao Zhe, Lu Mei, Liu Yingyue
PICU of Bayt Children’s Hospital, The Seventh Medical Center of PLA General Hospital, Beijing 100700, China
Corresponding author; Hong xiaoyang, Email; jyhongxy@ 163.com

[ Abstract] ;: Objective To analyze the relationship between lactate level and prognosis in the treatment of neonatal severe re-
spiratory failure with extracorporeal membrane oxygenation (ECMO). Methods We collected the clinical data of 36 cases of severe
neonatal respiratory failure treated with ECMO from October 2012 to October 2017 in our hospital. The patients were divided into two
groups, the survival and dead group, according to the prognosis. Gender, age, body weight, treatment before ECMO, oxygen index
(OI), pH value, arterial oxygen pressure, arterial carbon dioxide pressure, BE value, lactate before ECMO were collected, as well as
pH, PaO,, PaCO,, BE values and lactate levels at the 6 hours, 12 hours, 24 hours, 36 hours and 48 hours after ECMO initiation. Re-
sults The demographic characteristics of patients in the two groups, including gender, age and body weight, severity of disease (inclu-
ding treatment before ECMO, OI, PaO, and PaCO, values before ECMO) showed no difference ( P >0.05). The arterial pH and BE val-
ues were significantly worse in the dead group ( P <0.001 and P <0.05, respectively). Lactate level dropped during the ECMO period.
Lactate levels at the time points of 6 hours, 12 hours and 36 hours after the beginning of ECMO were lower in the survival group ( P <
0.05). No significant difference in lactate clearance was shown between two groups. Conclusion Values of pH, BE before ECMO and
lactate levels at the different time points showed associations with the prognosis of the severe neonatal respiratory failure with ECMO.
These indexes could be used to help clinicians distinguish whether ECMO would be helpful in neonates with severe respiratory failure.

[Key words]: Extracorporeal membrane oxygenation; neonate; respiratory failure; Blood gas; Lactic acid; Clearance rate
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P R by e 5 BOHT AR JLAE T fi i DL 2 fE EAE
Bifi 5 il 2 1F1 3% 14 9 52 ( pulmonary surfatant, PS) | /&
W% 37 18 X (high frequency oscillation ventilation ,
HFOV) W A—% L% (inhaled nitric oxide,iNO) 4§
IR SCAFHOAR AW AL, K LR RIS R0
EATIAT — 28 7 (4 I S by B A L ARSI A
(extracorporeal membrane oxygenation, ECMO ) 3 3,
FT, MBI BT i) 2 ECMO $AR N T
HE JIff 25 W A Z5 & {iE ( meconoum  aspiration syn-
drome , MAS) 2 VEMEI 730 25 A 1F (acute respirato-
1y distress syndrome, ARDS) . 4 K Jif il ( congenital
diaphragmatic hernia, CDH) A= JLIF£2 i 30 ik = e
( persistent pulmonary hypertension of the newborn,
PPHN) ™ Jili A e 45 R AF 5 R AE 519 ~
95% 21" & AT R MLEE K AEAS ECMO AR
A E I S v A LR o AW S [l B o A
ALl 2 = g B /N — JL# B2 e ECMO AT BA Bz
ECMO ifiB A L™ B P W 2 38 i PR OB, Xof 52 0
s R R AT 34T

1 W&EFHZE

1.1 —#A&F4 ECMO BIBATE 2012 4F 10 A &
2017 410 H 5 4- 464 36 5™ i i i A= LA T
ECMO ¥ #F,

1.1.1 ARRE O A 8% (oxygenation index,
O1) >40 F§4L 4 h; QL EMAERHEAL , 2 bk 5 R
(Pa0,) <40 mm Hg ™ ; @W2 h ek e, pH<7.25,
Rz 2 h SRR A R0 ; @3 i P I 0 5 58 5 O fili
PR OTIREA 4 | 5l T B R & 14 1 2
ek,

1.1.2 HEBRPRME  OFFESOEME I A B ; @ 9%
T LA b i 25 P9 I 5 O L4 il 1 1 I 5 (DA o] 3
13

1.2 ECMO & & ffi ] 3¢ #5071 83 K& i ECMO
4, LEEM FE A B0 L NER AT
1.3 #HEFRA  YIRHEIK-31IK(veno—artery,
V-A) W RREE LA, EALT AR R ERAE
TR S TC R TR ) 264 M50 N # K (10 ~ 12 Fr) 3305
k(8 ~10 Fr) B AL . 1 000 ml MAK I 5 7
TEHESR,20% FHE A B TRLT 20 M (R ¥ B LEE i 1% 10
TINAMFZ 0.5~1 mg/U ZL40M) HE 4 T8 AR,
I 5%BREREEN 5~ 10 ml, 10% #ZHERRES 3 ml,
1.4 #wEfe b WG EILEEMAE O A TR
0.5~1 mg/kg YL, 5 min J5 28 3% AL &E 1L 1 8] (ac-

tivated clotting time, ACT) , 4E+¢ ACT H #r{H ¥ Hl
200~250 s AT EEAE, ECMO S G4 2~3 h
WM ACT, 4 12 h W W0 35E 1l ¥ )5 B[] ( prothrombin
time , PT) #E IMILJ4 )5 7% 211 ( prothrombin time activity ,
PTA) I%ALH 43 5E Il 1 B [A] (activated partial throm-
boplastin time , APTT) £F- 4 %5 [ 5L ( fibrinogen, Fib) |
D-" K, ECMO ZHF M JFF £ 0.04~0.4 mg/
(kg + h) BRI EHRFERE A 4ERF ACT 7 160 ~ 220 s,
Fib>1.5 g/L,APTT 50~80 s,

1.5 ECMO ##felsml JFUHEFG i & 50 ml/
(kg » min) ,5~10 min WG E 2P EFEH 100 ~
150 ml/ (kg + min) , MR35 HE KA (Sev0, ) |
M FL R (latic acid, Lac) FI 3l ik — & 4k ik 43 &
(PaCO, ) 7K -3 1 I 97 12 31 56 B 75 22K -, AL E
0.5~10 : 1, gL Bk e (4E 71 221 30 ik &
40~65 mm Hg) ,CVP Uil

1.6 =FRmAE BB/ SI(A/C) B ik F]
100 ml/ (kg + min) A FJ5 F A RE AL S 50 2 il pA 4
PEIE UK R 20 B (Fi0,) 0.21 ~ 0.30 M e
<20 cmHZO\ﬂ¥L:L5KEEiF—E’EL 5~10 cmH,0 FFIZ
W 15~25 Y/ min WS HE] 0.4~0.6 s,

1.7 ECMO ##t % B & £ 50 ml/ (kg -
min ) , & = PF AL S B8 1 AR, RREE AR 3~ 6
h, B K ATl i 8 4 R R MLR R G AR i
TEFRE JS PR BR SR KA A, IR g AR

1.8 %it$ o4 R SPSS 22.0 #{F k4140 4T,
THaE Rk S AR R B AR i 22 (xxs) A1
SAAECHEATHE IR  THECFORER BRI E 4y L i AT
iR, SRS ¢ K 56 AR O R 50 HEAT PR R Ay
Brs P <0.05 WZESAZITFEL,

2 & R

2.1 —fEFtAkd A 36 A L M E T
W52 ECMO S8, ir A L ECMO SCRFFTH
2 A B HFOV 1697, #4316 HFOV Al 457 PS
5 iNO JRY7 . Hd 5 26 fil, £ 10 1 i i 34 ] ~
41 JH+2 d; B 2 h~5 d; /KT 2.095~4.27 kg, MAS
17 %, ARDS 11 i, CDH 1 ], 3574 JLK it 2 5], Jiri
46 4 ) WCIRLAE 1 1), BETS 13 4, 4795 23 B, A7 1%
K 63.89% , LK ECMO SZHpEFH] 12~198 h, ¥y
83.36 h, FET-ZHF-44 74.5 h, {7 1% 41 V- 44 88.34 h,
FE AN 2 ], B DR 5 9, DIC 3 ], B4
M B WLEGAE 4 5], B4 B 1 4], 2 1 & 5 v
10 i,
RS FIET- 4L LA H % A ECMO
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R1 MR RN R AT

ES T4 (n=23) T4 (n=13) 5 P
P51 1.00
Fln(%)] 17(73.9) 9(69.2)
%[ n(%) ] 6(26.1) 4(30.8)
ECMO Hiiih# 0.372
FAB+PS+NO[n( %) ] 19(82.6) 13(100)
EH+PS[n(%) ] 1(4.3) 0(0.0)
A n(%) ] 3(13.0) 0(0.0)
Hi%(d) 20.65+26.62 14.58+12.68 0.77 0.446
TR (kg) 3.30£0.57 3.41+0.49 -0.58 0.568
HLAE S E] (Ch) 29.67+15.69 46.69+61.16 -1.28 0.211
0| 51.80+22.73 59.42+36.90 -0.77 0.447
pH 7.24%0.13 7.0420.12 4.57 <0.001
Pa0,(mm Hg) 35.57+8.66 38.38+20.85 -0.57 0.572
PaCO,( mm Hg) 54.75+17.06 56.38+7.32 -0.328 0.745
BE -9.25+6.09 -13.60£5.72 2.098 0.043
Fi4b 2 OL . ECMO Hi #4 3h bk 1 < 3h Bk 480 43 1 231 —— e
(Pa0,) \PaCO,2Z 5 G225 L ( P >0.05) , F7If ~ 20 * —
20 ECMO SZHFRTsh ki<, pH {835 & FAET-41( P E sk
<0.001), BE {2 & & TIET-4( P <0.05), L& 1, E ol
22 FEE Lac KFWEAD S T (LT LI
ECMO Z#¥)5 48 h N, 4L LBl ki Lac 7K~ 3 '
Wil 2 ) ) 9 TR T RAEAIG, 7 [R]— S B[] A, AP TR AL R ECMO 6 12 24 36 48

)L Lac AFHEFIET 4L, BLGEH2E5 b7, 473
48 LAE ECMO SZRFT, R ECMO SZ4¢/5 6 h 12 h
136 h,Lac 7KF- B FH L THET-41 ( P <0.05) , WA
1, PEALAUL Lac 7 B3 BA ] 38 A3 K, (2 5 40
BAMH LA, Lac IR TR E2 5 W 2,

3 i

U4, BT PS HFOV (iNO “5IFI 37 47T
BL B, ECMO 787 A= LW 52 v RO3A w9 1
KK ABATHAT FB o34 J3E s i I R o vy 1) 8 L X
AR IR LA, WE AR, XFF PS.HFOV |
iINO S8IR Y7 Jo 5™ B I 5 0 1987 A L, ECMO 32
Friis o8 A e, R BUS T RIFRRORD i
TR ECMO F2ARTE B K i 45 2R 4 &, (0L
FH ECMO & ey I, Horbi 4B )L ECMO R B
JEFEILAGE

AR 36 ] ECMO W S 507 0 5208 £8 L, s A
FEE R 63.89% , 5t 1 Hb A= i 52 HF 4 U5
(2013 ~2018 , /77 % 67% ) M tL A 2285, A BAf
P 1 5 9 97 A= LA A ECMO S48 1F 01>40 H74%
4 h, TS B A SCHIE I s 8 2B L ECMO 4R+

I ) 25 (h)
TP <0.05 fAEABIL, 7E ECMO SCHFRi( P =
0.01) JF4f ECMO Z:fJ5 6 h( P =0.04) (12 h
( P =0.02)F136 h( P =0.03) Lac 7K i F1{%
T4,
B 1 PADHA LR Lac 7KEARfRITZR

L

1.0k —— fri54l

Laciis & % (%)

ECivIO 6 1I2 2I4 3I6 4I8
IS [ £ (h)
7 P <0.05 fAGAAEIL, 7 ECMO ST ( P =
0.01) JFif ECMO Z#Ff5 6 h( P =0.04) 12 h
( P =0.02) 136 h( P =0.03) Lac 7K E 1%
FIET-4,
2 BRI Lac ERRFRAR LI
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TERATLIEEZ Y, 3 — 2558 ECMO SZCRFHR1E, 2
AREE— P 2 BTG 5, A (Rl — i 5%
WERH, AKYE Reitman ZEHF 551, 8 Az LI IR S 3515
K- K (veno—venous, V-V ) ECMO 52 | 7] 45
Ji ECMO B[] JF: B3 A il =5 P4 o 1l 55k 2 R G0 0F &
it . ASCR TR R EIAR T V-A B BT AE LR
AU V=V ECMO /i AR 7E B N EN, IF &0 R
F P R I 2 ], b 1 GRS 34 JA AR 2.095 kg B
Pl BR AR 5.5%, I FE B, w0 A 5
S BN AR A RS FLIEAS T s A ) LA ) R A i 1%

T8 SRR AR L D3 Gk aE — 25 [l o B & 3,
ECMO SZHFRT, A6 4l sh Bk i< pH H1 BE {8 5.3 =
TFIeT-4l, /" ECMO Fish ki< pH . BE 7] fE
ST 2R LA ECMO SZHF B S b, PR IF
W2y A LSRR AT, B O1 2Z 46, I iz [w) e 3
FHA pH M BE B8R, 4 BU7E LR AR SRS AL RT
ECMO 32§, Il Lac J& 2 N 20 2UHE VE ) o5 SO R
P, FLTF v o R 5 B [ R e 4™ B R 3 IEAH G,
HIK AR 2 W ECMO S7 452 75 47 30 i T 5 48
bro FET-ZH Lac /KF7E 45 A B T8 S 48 FAEIG 4,
HrpfE ECMO SCHFRl, UG 3CFF 6 h 12 h #136 h %
Y Lac /KA B E 2T, L4 RS Buijs' FiRIA LS
TARL, RRFET2H ECMO S74% 22 w48 ol 1 45 2
FIN™E, ECMO SZRERHLA s, Lac 7K /2
B FEORUE I — M bR, F iR ECMO ZHFfE,
HEIL Lac /K26 BT N, X 4L 8L Lac BB
RIEATIIHT LU FE 45 ) o5, AL B L Lac 35 %
RIEREES, LY SR LN Lac TEIRFR 5T
JEABRMEE R, AT L5 RAAATT

ECMO H A HArH A L™ E IR a1 2 A
R RIA i, PS HFOV FTINO 255 B 45 H B R
KB4 LS T ECMO, (B 7E S AP R BE |- 4
T HIETRE ECMO 2R EILMIRITRIL . bR T

Ol {524, X7F pH . BE FI Lac /K, I & I 7 %5 Bl
i PR B A SR LA 3 4 i S0 22 ECMO SRR BT AR
JLEERIH R #2372 ECMO 25, i T R T B4
R B — MR 7, LA B T B R 3 3 2 W2 2
REA S i — 2D ™ B v A LA 3
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JLERINE S G I 8 il i e B I 2= 20

TAr AR, A3 B R OB,E B REN R IRER

[(HE].BH HFHLERERINEE S (ECMO) B HiE (Gl HliL &R R ER: K |, v R0 T B Atk is, &
& BEHESHT 2017 4R 2018 4F_ B LEEE2E U0 DIEAR 5 Bl ECMO #18] GT M i £ L (3 I 2H) AJE G s i 8 JL (5
A1) MG R GERE, ST 3EAF B IR IR FE A HE 45 )= S O AT B, % i i 4 i fa B R R AT 4 pr, R 4t
70 {5 Kok 0 R B LR S #2532 ECMO S BIAYT , 55 38 1], % 32 4] 4Rt 0 d~ 12 % IKTE K 2.30~26 kg, ECMO SZHEAYHT
)2 11~456 h, Frf L 41 191(58.57% ) , A7 B 30 191 (42.86%) . %2 GU I (M i 2H ) 8 1 (11.43% ) , i I #HL 4
B (50% ) A7 B 2 B1(25%) . 5 62 BIJC GI Hif (A a2l ) AR L, PR FE RSN Ol R 95 R (ECPR) A 3% i 1l 1 /MR
THE(PLT) S IE A 3E R AL i m S M 2 R A S22 (P <0.05) . HHFE 4 #r ECPR,C & L & 1 T
T PR L A I A PLT B AN E S G LA 5%, Logistic [EIJ434TF ECPR 1 PLT B4 A GI H il A9 37 £ A1
# (P<0.05), &t CILIAILIFET - E X 75% , ECPR I PLT HAUHAR N G M M A4 T2 B A5 B PR 22, o7 25 o o 0 ik 8
W, LT B E G .,
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Analysis of risk factors for gastrointestinal bleeding in children with extracorpo-

real membrane oxygenation
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Department of Thoracic & Cardiovascular Surgery, Shanghai Children’s Medical Center, Medical School of
Shanghai Jiao Tong University, Shanghai 200127, China
Corresponding author; Zhang Wei, Email ;viviancpb@ 163.com

[ Abstract] ; Objective To investigate the risk factors of gastrointestinal ( Gl) bleeding in children with extracorporeal mem-
brane oxygenation (ECMO) , in order to provide theoretical basis for its early intervention. Methods A retrospective analysis was per-
formed on the clinical data of children with GI bleeding ( bleeding group) and without GI bleeding ( control group) during ECMO sup-
port in our center from 2017 to 2018. Basic information, clinical manifestations, feeding status, complications and outcomes were sum-
marized and the possible risk factors of the bleeding group were also analyzed. Results A total of 70 children, including 38 males and
32 females, aged from O day to 12 years old and weighing from 2.30 to 26 kg, who suffered from heart failure after open heart surgery
were supported with ECMO. The duration of ECMO ranged from 11 to 456 hours. 41 (58.57% ) children were successfully weaned from
ECMO and 30 (42.86% ) survived to hospital discharge. Clinical data of 8 children in bleeding group and 62 cases in control group
were collected. 4 (50% ) children were successfully weaned from ECMO and 2 (25% ) survived to hospital discharge in bleeding group.
There were statistically significant differences in cardiopulmonary resuscitation (ECPR) , cerebral hemorrhage, mean PLT counts, the
lowest PLT counts and daily blood transfusion volume between the two groups. The univariate analysis showed that GI bleeding was re-
lated to factors such as ECPR, elevated CRP, cerebral hemorrhage, daily blood transfusion volume and lower PLT counts ( P <0.05) ,
Logistic regression analysis revealed that ECPR and lower PLT counts were independent risk factors for GI bleeding ( P <0.05). Con-
clusion The mortality rate of children with GI bleeding is as high as 75%. ECPR and lower PLT counts are main risk factors for GI
bleeding. Special attention should be paid to children with these factors and early intervention could be performed to reduce the mortality.

[ Key words]: Children; Extracorporeal membrane oxygenation; Gastrointestinal bleeding; Risk factors;

Cardiopulmonary resuscitation
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R AP 4R A ( extracorporeal membrane oxygena-
tion , ECMO ) 52 R HM: fiiy SCRFBA 1 EEAL AR
FE L HAE S8 RAYE O EJE ( congenital heart disease,
CHD) ARJF O3 B Rif vh & 45 1 e A E
B Wil ( gastrointestinal , GI) Hi Ifil J& /N JLH UL A% 2URE
Z— HEAEEILE R BE TR A B BAR
T B TR R AR T kg 6 (BT AT —
L8 RO WD P s e E N ISl | |
WANETILEE ECMO I GT i i B e R D
I A E Rl B ST AS o0 2017 4F 2 2018 4F CHD
DGR G452 ECMO 1677 B LBYAICHORL, XH:
e PRECHIEA T G5 0T 48, % LA 5 PR R A 740, 3R
T GL H LAY S F IR E T3 A 5

1 #RETE

L1 —f&30r 2017 4R 2018 4R AL ILA 70
] CHD B JLC il w5 #2532 ECMO 1R7T, 55 38
B, 2 32 ], 4F Y 0 d~ 12 2 1A TR 2.30~26 kg, 8
BIZER ECMO W& 4T GL i, Horh 55 4 6], 4 4
), AE S 2 ~ 240 (75.87+74.54) d, /KT 2.30 ~5.30
(4.03+1.33) kg, R T 58 4 P RS ik 2 41, 32
Bk P 1 ] 5 A R bk S 1,
(] B bt 1 491, =2 (E) B it 3 91, W ir A AR L
ECMO H 1] iy B2 W il R %% 8} [ 245 ECMO | FF 1
HLLCU B [ia] 143 B B5F ] 0 Az JL R A4 1 0 il 52 95
(external cardiopulmonary resuscitation, ECPR) 5 [t
B IR G TS B ) L, iR 7R (R
5 Z i ( procalcitonin, PCT) 1 C Jz i 25 1 ( C —rac-
tive protein, CRP) MY V-3 {A , & K L1 il (red blood
cell, RBC ) By~ 7 % 1 & . 1ML /N #2 31 2X ( platelet
count , PLT) S IR AN P28, AL AIAZTE 1 O ] I3t
F3%F He oA, Hoh R [R) 48 AR~ B8 0 315305 Xk 4
R[] — i Fa]I S (R A 2R, TR 1,

12 #BEFR A SJLEERA LR ECMO #
FRHEAT A5 2, A ) A I SR e e [ 2~ 30 U/ (kg -
h) ], I A0 S B I A8 B, 2 AR O A BE TR
180~220 s, 1 AL/ BE L 17 B ] 50~ 80 s, I R
A I Y Y O B BRI RE N RRUE I A
[] A A ARl 5 B A T R P

1.3 Amd#difea AEILEmEDRIER,
7E ECMO 24 h N4 T IH 0, W2k th 505 0.5~ 1
ml/ (kg « h) (3% 1 ml/d 3G I 4542 20 h, 4R
JERHEYA 4 h AR A B K 0 s
SSECH S MK | R B A i S I KR, R E A
B WA IE T LT AN E ) B T R 2 s o i 5 B

P (A H—R) FEER X ZRa0As A 25 B A0 45

1.4 %77+ ORSHRYY . &L G e 7 B
A BRSO E AT KA SR
TR A R BT I 2T A0 B N R ER
SRR, IR0 8 3% I 4 15 R B 1l ) RE 1 AR
T TRBAKER 58 2 TH R SRR LR AL B S
G BRI 7 W5 T B R R B AL B R, @F A
IBIT ARSFIRTT IO A D R AR S5 06 21 D) R
AT F ARG,

1.5 %itFam® IraBdERH SPSS 22.0 4tit
AT 2= 001, (R A 5 ek — e %
B R GO bR 22 (x25) Foom, 4L 10) L3R
SR ST REAS o K5 50 5 T B0C7REH R 5 b 50 2647 4
Hr ;% ECMO Ji16] GI i (4 A I R AT 5 R &K 4y
B, 4 0 16 B A fE B IR AT Z IR logistic 8115 43
Mro M4 P<0.05 NESALIFEX,

2 & R

21 —fFA 8 G EJLT AL S #I
(62.50%) 8L 3 11(37.50% ) , Hod 1 451 12.50% )
J L, ARENT 3 kg B 3 ] (37.50%) , %%
B A Sy o AR R I £ 25 5 fiE (Low cardiac output
syndrome , LCOS)2 ] ; ECPR 5 ] (62.50%) , FARJG
ToH B OB 1 1, 8 B LAE 24 h NERE T
W, GU I B LY MV il a0 P M sl X 26
AR SR I PR 1 DA o (o8 A5 1 P s FE
/NS % (necrotizing enterocolitis , NEC ) FHER
R 5 61(62.50%) 115 3%k FHAE EOR R, AU 1
B i BE, HZH PLT Jy(42~72.8) x10°/L, 3
o4 1] (50% ) KT 50x10°/L; PLT ik M (10 ~44)
x10°/L, HHr 6 (75% ) ik T 30x10°/L, 4 i GI i}
& A7E ECMO B B2 ep (1 BIAETS) L4 f &4
£ ECMO B )5 3 h~3 d(1 ff71% ) . GI H it
-2 9 ] 57 ( proton pump inhibitor, PP1) (H, 3%
AR 77 ( H, receptor blocker, H,RA ) ol & IfiL B %) A
5411 (62.50%) , Forfr 1 473 5 3 iR ff FHAH DG 24
Y. L1,

22 #9)2 70 il ECMO 4% B LR AL R N
58.57% (41 1) , F£i% % 42.86% (30 ) , ¥iA:
JL 35.71% (25 i) ,ECPR 32.86% (23 #4i]) . & 3F GI
LA 8 1 (11.43%) , BEHLZR 50% (4 6] , 771
F25% (2 B, g A L 37.50% (3 #4]) ; ECPR
62.50% (5 i), Hrp 2 ] &8 JL (ECPR I [A] < 45
min) 7755 B8, 3 BIBET (ECPR B} [E]>45 min) ;4 3
$1(37.50% ) # LA & = NEC, [R A TEER DI fEA
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F£1 84 GlHmAJLKHARRGEE
JUIES It 1 Il 2 sl 3 Jra il 4 it 5 It 6 It 7 I thil 8
VSD D-TGA VSD D-TGA IAA
Az VSD ASD CAVC TAPVC
MR T i VSD ASD VSD VSD
RS (d) 91 243 45 90 122 2 7 10
M (k) 5.3 6 3.8 4.2 5.3 2.3 3 2.3
ECPR ECPR ECPR ECPR ECPR Ty
S LCOS LCOS ) %
70 min 80 min 45 min 5 min 60 min i CPB
FF4 R E] (h) 10 6 23 24 13 10 8 24
Kl o et + R Ifi++ X &SH s i+ Rt + K+ X LFH X &R
I R fief 1fi {8 fief 1fp fiE NEC i 1 A TBAH A NEC NEC
WU IMLRE (M4 5% ) + + + — _ + _ .
PLT -4 ( x10°/L) 62 48 43 73 68 42 65 47
PLT ik (x10°/L) 19 14 10 21 44 12 18 34
- - ECMO ECMO ECMO HWLE ECMO -
R WHUS 2d BIHUS 3 d a HHUS 3 d
60 h 70 h 20 h 2d 24 h
S 25 % % e ® o o
D 2k N N N
z PP1 _— G H,RA PPI H,RA
AL = & = & = = & =
HBE w5 w5 = & = = = =
3 . VSD . S [ BE BN ; ASD ; Gl BB MR ; — S ; D-TGA : 58 & VE RBIKFE AL ; CAVC . B 28 [ B Bt ; TAA ; T3k S 4

e
TAPVC: 58 Ml ok s o 1 4%

FUE , RIBZLROESHIRYTY , TR, 2 1 (25%)
WRALIE & IR B A = AE T3 1 ] (12.50%)
ZEP ECMO % By R 305 T fig oy, L2 28 % I
RRURBIFIRIT  mAAUH 2 Bl IL(25%)
A7 e

2.3 SORMIMZAM I, G H M 2H A AL R FFE T
HH S RAIG, 5 B 03405 R L 1 e A e v, {HL L
EEREAGIFE (P >0.05) , P 1
14 ECPR MR Fmim s TAR M4 ( P =0.04),
B IF I & AE R R & (P =0.01), 8K
RBC #iiE&1WZ ( P =0.04) , PLT 4 5 A% F1°F 2
HYBEMTAREMA (P <0.05), P ILIENE
WAL E) TCU A a] A st i) A e ek ) 1 3% 42
LR P>0.05), TERE2,

24 EHES>H WAME/R ECPR .CRP FHiE
P P+ I I (RER) AN PLT AL E S Gl
HHMA X (P <0.05), TEILE3,

2.5 %7 Logistic @344 HHEBR AN fa B [ &R
V) B4 3 B T 7 A TR A% 55007 LA 3R A5 8 57 11 1
2, AR I8 — 25 1R s Z 41 2 Ge 2%
B AR AT Logistic [M1JH430HT, 45 4478 ECPR Al
PLT 8B G AR a2, TR 4,

3 W #

B ECMO HARM Tz N, GT H i (14 175 5 st
Ak B R D)9 DRI & g L 1 A 58 4 1 I
TF 5% 2% BH N 01 15t 97 e MLAA 7 45 2™ B A4 M i B
PN S N IR S R R A i At AR D) NEC 22 L
LI W SORE 2 FR N LAY T X
JRRYY (e iy AR R R I A 22 Bl 2R 25 A VE Y
gEHLT CHD B2 L& 4 NEC R N & 2
— 7 AL, G MR I 22 P AR T 7= A i e &
R,

ARG FAR R ECPR L GI H iy & AE R
5k 62.5%, TG A ECPR (4 B[] 8, 5L AH 56 Bisf i)
A, GL M A LR, Tis 822, & JF GL i
H ECPR I}E] KT 45 min ()8 ILE—BIERG . 208
JE DR A < ATLAA Ak = e i 8k S ) 07 SR ER 285 e ¥k
Ay, R DRI (R AR XS K AR R T T 9 A
NEC ; /0> FIE B 45 5 B0 18 S50 18 Rt B, 77 28 N 5
RIFBEARMEA T, 5| S 285 FEE S ot P 40 493
IR 7 W JE s — 2 I A4l 5 LYY
TE ECPR J& 24 h WFFW4 2 BIZEFF W4 ) 24 h N &
G M I, A DL gk i 4600 A3 ] 9 B 8¢ R B
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T2 GLHIMLAAIAR W 2H i LA

i 4 (n=70) KA (n=62) i (n=8) P
AL [ n(%) ] 25(35.71) 22(35.48) 3(37.50) 0.90
ECPR[n(%) ] 23(32.86) 18(29.03) 5(62.50) 0.04
B n(%) ] 25(35.71) 20(32.26) 5(62.50) 0.08
B n( %) ] 19(27.14) 14(22.58) 5(62.50) 0.01
BIFBEG [ n(%) ] 16(22.85) 13(20.97) 3(37.50) 0.29
B[ n(%) ] 30(42.86) 26(41.94) 4(50.00) 0.66
I LIS () 15.73£13.26 14.33£12.98 16.00+13.49 0.34
ICU R (d) 17.04+15.38 17.61£14.50 18.12£15.22 0.11
A BRI (h) 110.98+82.65 112.33+87.29 107.00+64.18 0.06
fEBER A (d) 20.01+17.87 20.18+17.55 21.00+17.73 0.39
K RBC #iid: (ml) 229.34+162.64 198.42+100.30 275.55+140.51 0.04
PLT “FH{H (x10°/L) 83.99+42.34 88.54+33.35 52.14+11.30 0.04
PLT A% {E (x10°/L) 34.45+23.21 36.30+23.70 21.50+11.71 0.03
MM n(%) ] 41(58.57) 37(59.68) 4(50) 0.32
T [n(%) ] 30(42.86) 28(45.16) 2(25) 0.20

PR A SR A A

R 3 ECMO ¥ila] GI Hi il B LAY BA TR 437

fafF % K (n=62) M4 (n=8) X {H P1H
ECPR[n(%) ] 18(29.03) 5(62.50) 4.13 0.046
BrALn(%) ] 22(35.48) 3(37.50) 0.49 0.51
B n( %) ] 20(32.26) 5(62.50) 1.41 0.25
PCT F+iri (pg/L) 19.02+13.13 11.26+10.28 0.33 0.57
CRP JI& (mg/L) 13.90+10.33 35.79+19.77 3.52 0.048
P L n (%) ] 14(22.58) 5(62.50) 4.40 0.036
RBC % (ml/d) 198.42+100.30 275.55+140.51 4.98 0.040
PLT “FI{H(x10°/L) 88.54+33.35 52.14=11.30 12.70 0.009
PLT HAKME (x10° /L) 36.30+23.70 21.50+11.71 2.92 0.08
ECMO A (h) 110.98+83.53 107.64+64.18 0.048 0.83

+£ 4 ECMO #a] GI s L2 & logistic [F1I94347

e A 2 B & X2 OR {& 95%CI Pl
ECPR 2.08 4.92 8.01 1.27,50.31 0.027
PLT<80x10°/L 0.095 6.34 1.21 1.02,1.19 0.012
f5E P I 1.51 2.39 4.56 0.35,17.51 0.14
CRP F+& 0.056 2.24 1.05 0.98,1.27 0.14
RBC #i i (507 0.049 1.63 1.03 0.99,1.35 0.21

R IE R E MM SR, ECRILS KA G JFEY GLIIAY A
i, BBUE 282 BT L% R L AR AR 3 ] NEC I AL, o 1 410 2 33
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JEER =L, #F9E B8 90% ~95% 1) NEC & 4 F
A BRI /INT 36 JE AR JLAMIG H AR AR L, e E 1)
NEC AR I 9 Fh s LA I ) £ B 8 26 28 5 VR B 45
JHOTNEC 1 90% LA g 58O L AR 7 fi 3 W R IR
KR AN S Y IR IR 8 NEC &R e
BRI ISR 2 (R U FIR ) 5 NEC 1 &4
AWK ER, FH AL R G LT AR, 5%
S A A4 5 W5 A TR, A PRS2 (1
BC 7 B B R IE R ), AN T8 2 THAL I P= P BUR 76 i
FUIE AN B K Y R A 3R

LM E ALY S NEC (0 R ZR N B i
OS] ORRFSE o G MY I A I I3 55 PH R R A &
HERH 62.50% , AU L3R HOR A v AR 1A |
& F A BR A A5 = B0% AR Y P E B, B AT A
Yo B — L 5| kP 1 SO B Y K A, R AE R
BE I G SN, BIF 5 41 T8 1 40 AR AT L CRP 3 i &%
PLT Jk /b (< 100 x10°/L) 4& NEC 19 %4) )Ly 1% & |
R A R B bR, AL YL £ 1 40 i
THE AR AL A5 R IR T e (TERR S ) (H S il 4H
PLT 40 FIE(<60x10°/L) B EE Ky B 53X A] R
FIRYIEG R NEC AWM S AR E, PLT T
FhIAZ B ™ IRAE i35 22 ; 5 [ s A A 58 1 ) g
S R P TS 2%

ZE LTk, GL L2 R2 i ECMO LTS 1 &
K&, ECPR A1 PLT THAUIZ G Hi il i) 3= 2 fa
KIZ , ECMO i 78 v i g B J Ak 26 A &% FL 01
i, ot PR ARG I 28 HR LSBT R M E TS A — 2 1Y
W,
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[(HZE]:B8  BITZEMNE 2N O Z200)E RIS S (ECMO) SR AL 2 & M0 LR 58 E N B P 474
FERE, Fis B 2017 45 7 H ZE 2018 4F 10 H A0 3 BI1R 22 M 8 55 /U1 11 220080 e 19 2% R0 L6 B8 LB s D
TERE, A3 HT 2l 55 /AN O S DI R X O DI RERZE A TS, &R 3 Hl LA OUEF AR RBIA], Aok BRI, A2
I EA G A2 oA TR RAS A IR DR B R 3t . 2 BIAEIG e, 1 BBt 4518 #iBk-2hlik ECMO 3R /™ .0 Y fig
A& BIL, ZEM 55 /N1 22 IR R AR SR A 30N, I RERCGE 2.0 DI RE

[XEER] . ZoOWE /NI RSN A B R DR s 22 0T REAR &

Left atrial decompression via minithoracotomy during extracorporeal membrane

oxygenation support in children
Wu Wei, Zhao Zhe, Liu Yingyue, Wang Zhe, Liu Xiaohong, Wang Jing, Wang Hui, Hong Xiaoyang
Department of PICU, The Tth Medical Center of PLA General Hospital, Beijing, 100700, China
Corresponding author; Hong Xiaoyang, Email: jyhongxy@ 163.com

[ Abstract] : Objective To evaluate the efficacy and feasibility of left atrial decompression via minithoracotomy in pediatric pa-
tients with fulminant myocarditis undergoing extracorporeal membrane oxygenation (ECMO). Methods From July 2017 to October
2018, 3 children with acute fulminant myocarditis underwent ECMO support for cardiac failure and received left atrial decompression
via minithoracotomy in our center. Their cardiac function and outcomes were analysed after the left arterial decompression. Results
Left atrial decompression surgery was safely performed in all 3 children. Their left ventricular function improved and left heart stopped

dilating further. Case 1 and case 3 survived to hospital discharge and case 2 died for severe brain damage. Conclusion For pediatric

patients with severe left ventricular dysfunction, ECMO support with left atrial decompression via minithoracotomy is effective in impro-

ving their left ventricular function.
[ Key words] :

Left ventricular dysfunction

k- s kAR SN 4 A R (veno—arterial extra-
corporeal membrane oxygenation, V-A ECMO) J& H Al
1RIT LR R AME O ILR S ECAMEO D RE R 5 Y —Fh
ARSI A ST B M RO L
& OWE.OTIRE R, /£ ECMO Hi B T th 3 A2 09"
5K S BT PRI 2 il 0 LN 5 AT 20O s
1BIT . 32 V-A ECMO SCHF 8L B B A0 .0

E£mH . & ENEINH (012016018300B12204) ;
b PAE SRR RS HHEARME 1 H (2018-TG-49)
YEZ BAL: 100700 JLot , AL BB BE SRS L s 27 bl i
— JLEERE PICU

BIESE . /M7, jyhongxy@ 163.com

Left atrial decompression; Minithoracotomy; Extracorporeal membrane oxygenation; Fulminant myocarditis ;

FINREAR A0, 220Uk R 2 2 H T, 220
YA Sy A s s (8] 2 S M N E N B
AT X TFILEF V-A ECMO B3, B TAE#S Ik
TR NARE A 3 A DR B Bl A 2 AR
A AA PO A A TR/ ND) B AZE G s A
AT 22 IR () N, FH 2856

1 Xg&57F%

1.1 —& %A ECMO BIBAFE 2017 4F 7 H = 2018
F10H 3R BEEONRFBE O ERHZ
ECMO SZFE, JRA7 A M-8 55 /N0 E1 22 0008 B8
[J—ll_‘%é 10

1.2 ECMO i ¥ Bigfe B 28 24 #81F . QKH
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R 1 34 V-A ECMO ST 220 0d R 5 151 7

B§E| st 1 st 2 st 3
5] % 7 B
i 5% 3%9H 10 %
R (kg) 15 15 36
2 R LR FRMONR RV
#ar s 2P Ik - I 3 bk P9 K- L B bk P9 k- Sl ik

A1 220 U8 I ] ECMO ##i8) 30 h
e IR E AR AE OB, 220k
JHg S A (ml) 325

ECMO SZH5f[H] (h) 191

A T2 s 2 A S B AF

ECMO #§Bj 43 h ECMO $§B 48 h

ZELHER, PR TebHEK
45 2 750
67 118
sEr- frif

IEPENL 25 R T A AR AR R R v B LR
26 hy QMO R H B0 I, 25 Bk OFF
FESENE A Bl s @ TG K A L figi 25 P9 i 5 D ¥
DAFE I 9 H I 5 (DA W] 3 P i 43 .
1.3 ECMO &% %M ECMO R4, LEEMQ
WFEEE AAH BEOR,
1.4 HEEMA PR V-A 1R B JREE UL
FA B S TR R S T 11 Jir ) 28 4 00 5 1N e
Pk(14~17 Fr) BBk (12~ 14 Fr)  BK3hik (14
Fr) AN, 1000 ml Mok 7o B HES, 20% H
B EIFA AN (AR YR D LEE LS UM A BT 0.5~
1 mg/U ZL40M ) HE A58 A, TR 5% ik iR
AN 5~10 ml, 10%F 25 FERRES 3 ml,
14 AMMEF I e ACBREGREEFT X &
B R T S0 PO D 20 B B L B, 258 = DU e) )
¥ 3~4 cm FEY) T, i A2 0 6 s i 308 4 2 il 2 % >
A1, VITF O 22 8 200 B T Rk S i 0 R b 48, 2
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B 1 AR S5/ NDD I 2 O A S

T DR 55 22 MM 1 55 /NDD 22 Ol R R, FR 4k
ECMO #iBh 180 h J5 Je P ZE.0o 5 | A4S , Je b a4 2 W
2210 h B, SHLIE 58 B ), R4 ECMO 697
TG PRI EE 5 2 A% T BRI A T 48 2 A A K A RSS2
BHANR,

i 2. V-A ECMO % #F 43 h J5 H B & = B
KA AT ZE B 55 /NI 22 O U A i R P
B o E AR, S f0 CT 4R 7 A5 04 405 2, ki
ik, FIEFERTY , BILR% ECMO SZHERAET,

JEBI 3. V-A ECMO %fiBh % 48 h 7 2= Ml i 15 5%
NI 22 IR AR . ECMO B 100 h, S M 26051
WE DI RERR R JRHLEE S A ) PR R ECMO 77
6B,

3 3 i

TR LR BRI 2L, I X, K R
O LR B K 7 % D RE A B0 R O A2
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V-A ECMO Ffi B LR Y7 , B 40 2R A2 == D e 32 460 ™
i Hl ECMO ZHpm R e O =R fafar, (H V-A ¥
TN T A0 G g, A = R ORI A B R A
T B0 =5 K G, 22 5 0 s W 2% fift ki 7K fieb A1
W A0 E DIRE, A SCHRTS Y 22 00U 1 B LS
ECMO HBhERIA 55 [ 3 il gL, BRI R
PR L8 RS AT 22 B -1 55 /N D) 11 22 00 0 AR, AR it
FITC I, A5 W R 55 7 22O D RE A A 5 | T il
AR S e, e 1 R LR I ) B FR VAT 52
1] £ LA 5% 220 519 5 #F— 22 33 ECMO 33
J7 . 1 BLODIRETE KA, (AR YT o R v i s o 1 5 |
TR 2 A5 R G I A& B, W] RE S B
T FR IR AN A O, 28 A R A 1 JR e A
I 1 3 BR Dy AL TR (RATENE AP TE ) , R
BB B, Tof PR G,

HAT LB ECMO 35, I K b I8 A B i 42
OISR RIFE A AR B Z5 5 I PRI 1], 200 0l B AL
fEPRIN T . OB AR = R m R 220 2 IR
(FE e 0 2 AR RV 8 ) s s @R P B R 2200 g L A2
D FE ARG KRS s @M 58 75 $ R il i 3 % |
Ay PERE R

WEHTFIURHRILAE G T, HiTERA
Z R TRDIE 2 A2 00 3K, 48 A A i Bk
By sk UEAT D 1) B 28, o3 2 0F v I M 47 A Bl
A e 22 s s s ORCE /M@ B,
] PR R 11y SR AR R B 5 S I 4 2 ok
17,ECMO ¥iz & 45 = K =, X F/N LA, A
NIBITA FREL ettt , i H/N LIS 2720, B 1w
JER R, T 5 ECMO JAYT I, SR A% 22 )T
FPUBE, 1 AR I B R 4 1 IH S A
I RUBS: v, BOLBME A2 BR . vk, FF M S0 T 22 Br
W BRI R B R R T H4E ECMO 597
ALt XURS: T AR rp s SR FH 28 22 0 i - 55
AN 22 U8R T vk i LR B A R s R
FEPRAE PR BRAE A v AR A 1N | a2 S AR
M BSRARTIRIT IR S S e B 55 /N 0 A
ORI N RS WL

S, mlEiAS ey 3 i B PE s, 6T L R A
PEOILR FECEE O BER R EEE V-A ECMO f
P BL, B0 O LB % LA B0 T B S vl 5
20 U VBB A G AR 7 e FIR 52 250 B RE T T AT A% L
FEAEAC W TILRHEIL, B THARR RN,
T 10 ) BE B A A%, 48 AC WIS /INYD 1B A A0 s 5 R
B HEAT 200 D8 DL T 0405 s 1t 2045 R A
JSHE S LR V-A ECMO SLIIE RV
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ECMO e, s M 3 J1 2% COMENS A 2 BE 52 )5 153 BIB0GE | O LR DR 59 I RIS 48 BT B . 48 ECMO Hij I
120~ 164 h )7, 3 IR IHEAL, A A7t Be , Hh Be e PRAZIE 3 A= A~ T o IF e 1 BUBESIIKAR S A28 I, 1 BER U0 11 ik 2
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Extracorporeal membrane oxygenation support in three children with acute ful-

minant myocarditis
Zhu Xiaolong, Zhang Wenlong, Xu Zhenqiang, Zhang Jun, Liang Fei, Wang Zhengjun, Zhang Haizhou,
Zhang Gang, Zou Chengwei, Xu Chongen
Department of Cardiovascular Surgery, Shandong University Affiliated Provincial Hospital, Shandong Jinan
250021, China

Corresponding author; Xu Chongen, Email ; xcexce@ sina.com

[ Abstract] : Objective To investigate the clinical effects of extracorporeal membrane oxygenation (ECMO) in the treatment of
acute fulminant myocarditis in children. Methods We retrospectively analyzed the clinical data of 3 children with acute fulminant my-
ocarditis in Shandong Provincial Hospital between July 2013 and June 2018. Results All the three cases manifested with refractory
cardiogenic shock and malignant arrhythmia. One of them suffered from cardiac arrest and had unfavorable response to medication. Dur-
ing ECMO support, their hemodynamics and cardiac systolic function improved, and the biomarkers of myocardial damage and heart
failure decreased accordingly. After 120—164 hours of ECMO support, all the 3 children successfully weaned from ECMO, and survived
to hospital discharge. Conclusion VA-ECMO can reduce the early mortality of children with acute fulminant myocarditis and improve
their long—term prognosis.

[ Key words]: Extracorporeal membrane oxygenation; Acute fulminant myocarditis; Cardiogenic shock; Children;

Therapeutic measures

2o A MO LR (fulminant myocarditis, FM)
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BELWH . IWARALTE T HERE4 (BS2014YY004)
{E& AL, 250021 FFra , LIZR K 2E B8 48 7 18 B O K il 4
HhE

BIFEE . 1428, Email : xcexce@ sina.com

oxygenation , ECMO ) 14— R HILARAE 48 B 7 v, ]
AR O il i 55 2 U 2 P S Rl
AP AT 43O Il Th R, 5 52 458 0 4 2R A5 5850
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ORI EibR ™, BELEABEH —FNH K
P AR A5 bR R I B N ) R SRR
2~4 d J5 lm RAE RN, RO I R T 2 it K
i b 1 e BEBR A, 2 40 T2 o = AR S B, A
LA FENLES B T (troponin T, ¢Tnl) ALK
P [R] T/ ( creatine kinase MB, CKMB) T} & , O JJE
RS R LA U A L R e JLBE M AT 7R, Ay i L
TEICU W& TIMETR A Z Uk 2 0BT K B
ERRRESERE BRI, PR AL S 58 U | B
i, 45T SR e 40 mg 2 W/d FIAFPEREE 1 TE 5T
0.40 g/kg FHLABSERCo LK i K2 $i2 v 28 5 2l f g
FHorp 2 9 T IR % 22 i Ak, A A
IR N IREERGSE ;1 BLO SRS 5 R, AT R 20K
AN fili B 957 R (external cardiopulmonary resuscita-
tion, ECPR) , fEA .0 AR T FI 2 8 B I BEA 2
( multiple organ dysfunction syndrome , MODS) ,

1.2 ECMO #&&5# 5 ([ Jostra-Rotaflow E5:L»
FH ECMO £ (f[E MAQUET A +]), LA K
TIMEAEA A A RS KR . 3 )2 R T
fik—3h Bk ( veno—arterial, V=A) ECMO =,

1.3 ECMO &3  (OyisE Bl I ) = yise, 9
WEERR 2 h TS I RERE 4 h S AN AR I E] ( ac-
tivated coagulation time , ACT) , #KH§ ACT & 4% 5
REF R, ACT HARELERF 160~200 s, @i &
EHL I (<24 h), MW BB, S aOF
50% ~ 70% . 55 I 3h ) 22 8 A L, 38 A0 s
b BEE A TS 25 8T (24~ 96 h),
WA O NEDIRE LB LI 80 3 22 W S 00, 4 1M 2 0
HTFHEZEOHE R 50% 3 LT, A BE M)
TIEEAKRGE W 45 /N R EYE L 259 )5 8 (>
96 h) 4 Il 2R ML U e 80 2 0 i 11 ) 20% ~ 30%
A BB M SN ) 2 TR RE 3 Y 10 4 15 R 25 W)
FIEPENUI 259, ORI it e =R FEA T LK
B BIRE W 6 ml/kg, AR 30% ~50%,
AR 10~ 12 YR/ min , BRARE LS55 HT 45 535 S SR I
WHLZE ., @ B EREATO LRG| 5 B B i
TRE B DI RE oA MR S ek A, ©%
H IRSF R A AL PP O IESSH 70 28 5 i 70 (Left
ventricular enjection fraction, LVEF) % & i faf | fifi 7K
AL, PR D RE DI BRI Z A L. ©FF R A R
Wb, 1 g XIS S IE AR AL

1.4 ECMO #AUF&AF MR ZH I E 20
ml/kg .LVEF>35% MAP>60 mm Hg ik & 22 3 A%
PLIEFFEE  CVP < 12 mm Hg I 76 #2549 n %
B+ Z B T METE 10 we/ (kg + min) PAF SN

P DK L 2R A EE > 70%  FLIR <2 mmol/L, F2%E 4 h
JE S ECMOo

2 & R

21 ECMO #&EHAfALs 3 6] BFEHIT V-A
ECMO., Forfr 1 647 R0 8 sl | ik ) o B 45, 1 )
5 2 0 e S AR A8 A O e e Ok e 287, 1 B0 7 A g
RIS A 35009 2 kA 48 . B Bk 48 42k
15~17 Fr, BSO8R 15~19 Fr, 1 BERE R
Sk EE G, 1T sk 71 <50 mm Hg, N Tkt
R T R Bk 1 YR B , 7 [0 1 3l Jok iz vy 5 A\ — AR 5%
FEHECEAS Nt v SRR N I, LAY 2 R AT ]
OO e A8 b 2 B e sl ik U)o
B s bk 2 i A, AMRFTE ORI B
T R h i ik B S T2 72 min 24T, WSS T S
FPK B A 755 30 min, ECMO %5 3 000~ 1 000 1/
min, M2 2.90~0.50 L/min, SZ4FMFE 120 ~
164 h,

22 ECMO #%iHEE&HmiresmE O ECMO
BATHE, BT IR M A G2, 3 B
IR AR BN IE O B HRE D 680K (brain na-
triuretic peptide , BNP) FLU L1475 F5 &4 ( ¢ Tnl ,CK-
MB ) B 8 F57 , 00 JIE 8 75 2 7 A7 e 7™ F1 0 LI 4R )
Repls , 2D EAREY K, @ ECMO IGI7 7 41,3
i 8 35 B I3 2 0 24 B B A LVER BGE R
B ECMO G971, 2 il 85 1M 38 0 1 - AR e |
LVEF A Tl 1 B M oh 4R 5 A=
Ja T KE , T AR, H LVEF 482208, W
%212 h J5 2474 LM s kA 45 51 %, LVEF A
BEFRERTE, @ ECMO 6975 1, 3 1] 54 i i
1A R E  LVEF B 2k3% ; CKMB F& 2 1EH
Tl {URFEETHEG ,BNP FRERIR (WWFE 1),

2.3 R 3 FIERE IR, B,
RN 100% ., 1E Bl)E 2~47 A MBEDTH A& K
BN NS~ 57 NI R RTINY € 5O U =1 12
TEAI242) ) LVEF 4 57% ~68% , /2 &P ik K NAEH
40~42 mm,

24 JFRgE 1 BIRShE KT E A B FHTE ECMO
WD C0B L, 25 T PULF Vs 25 W P kb e 2F 2 2R
RS AR SR I, Horb 1 i R 2 36 5 B far R
R AL, B2 5 A | B kOl AR BE
W AEEN A A MER K EREWE AT 4 L
Jiti sl k5 LI 0k e sl A T 22 = OR AT E L 1 A
U B L, 48 T AR IR S FRIR YT SR A
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F1 3 OIEEMCILREE ECMO HiBAYT IS £ 48 R0 28 1k

FHLET2 h HHLET 2 h

WEZ I H

e B2 B3 e B2 B3
Lr# (W /min) 139 123 135 99 70 80
e FE (mm Hg) 58 67 59 92 109 95
#F 9K K (mm Hg) 41 52 45 63 75 71
Sp0,(%) 80 92 88 99 100 99
Sv0,(%) 68 74 72 74 78 77
LR ( mmol/L) 12.3 8.1 9.9 2.0 1.3 1.7
CKMB ( mmol/L) 131 76 122 23 16 13
¢Tnl( neg/L) 34.3 16.5 20.1 1.5 1.3 1.8
BNP (ng/L) 5067 3 809 4 435 2332 1309 1562
LVEF(%) 30 36 32 42 48 45
LVDd( cm) 4.4 4.1 4.2 42 4.0 4.0

i :SpO, : KA AS AL ; SvO, « R IK AR AIRE s BNP I BAJIK ; LVDd : 28 2 87 kAR A2

3 3 g

FM 7644 BEI7 2 00 R AR SR 2 i FE i, okt
WAL I B 1 2% 5 5 0 AR B Bl S 2R
T R PE R B A G R ABFgE s V-
A ECMO MIh$ia 3 4] FM B3, 84 IR RS,

163 ] FM B 1 B IR ER T O IR 15
BIFLNEER R 2 Bl YRR e A 5 I
AR, 3 BB E B E OIE I REM IR R,
TE5 d 2B RIEAL, EAEK, BT ECMO 4 2
H AR WL s, ECMO AH S IF ZAE 1S 3] T #51
kb, ik, L A PR BIEEAL
4R JE LIRS AE BRLIE R 3h J1 2 B LT, T L%
JEST R ATHIMAE AR A B, BT MR [ PR
FEAS, W AEAE O WE AR 1 B AR, 457 HOE ML
TEFRG B, ] O A R T RE A mT fiE 2> F R
BHTIRE S AR 3 IR EREE ECMO
B, LVEF 28 [0 7, i ALET | FLER /K - & 35 B AR,
SR HUE R TKM g (4~5 d 224, 0 ILY)
B ,5~6 d WAL, X5 EAF R
FEH—5CY,

FM #3535 MU S % R CPR AR XEIR 52 A8 3006 1
o [ EOHE, Chia FIEAHAL A SR IRIE T 3
B B FM & A0 Bk RS A 7 CPR S S5 ECMO,
BEWRIE B FVEFF, FeJa HEE B, R & 0 HH A7 i
DIRESH . AFEH 1 1] FM B R A 5 D kIR
5 Jr P 2% ECMO , s DA 380 R I i 3h
F12 BB AT , HLJG I 3095 3 00 350 408 405 i as i

TR

hu(

XLERASE TR E 5% CPR i [a] L R # 7 EC-
MO A PR IEA R0 i E 78 1, A A8 AR A5 0 ) T K
WizZz5 .

FE PRSI iy LR BV DT AR 4L ECMO 3R
J7/NT 18 B I EAE O LR B E ARl 61% ~
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RS2k IERL, X R ECMO JRY7 A K,
Beurtheret Z50F5% & IAE ECMO 3897 XEVE O VR
PRIE ECMO 3 shistHLE FM 88 2 B R AL R £ 8
IS S 2 iR K& RS2 ECMO Bl B &
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1% , & Kk 4 BT, BE ORI D Rk &
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e B, TERAIS 2~47 D H BEVT & & Blist B ™
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23] 7R ECMO Y7 AMUFEAL FM & 5105 58
M H s R WS
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SR E RN, U103 i Ak L E SR P LR
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MO BT A2 % 5 i far, 4 1 49 3O WL BRT R R
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Study on the optimal age for surgical repair of ventricular septal defect in children
Huang Jianhu, Wang Wei, Yu Xindi, Zhang Haibo, Xu Zhuoming, Cai Jiming
Department of Cardiothoracic Surgery, Shanghai Children’s Medical Center Affiliated to Shanghai Jiao Tong
University School of Medicine

Corresponding author: Cat Jiming, Email ; caijiming@ scmc.com.cn

[ Abstract] : Objective To summarize the perioperative status of patients with ventricular septal defect and to evaluate the opti-
mal surgical time. Methods Surgical status, short—term prognosis and medical expenses of all children with simple ventricular septal
defect from July 2014 to December 2017 were collected and analyzed. Results The study enrolled 2263 children, who were divided
into 0—3 months old, 3-6 months old, 6—12 months old, 1-3 years old and over 3 years age groups. The analysis showed that the ex-
tracorporeal circulation time and aortic occlusion time were significantly longer in groups under 6 months. The postoperative ICU stay
and hospitalization time were significantly longer in children under 1 year old. The cost of hospitalization for children under 6 months
old was significantly higher than that for children over 6 months old. The incidence of post—operative infection was highest in children
under 3 months old. The incidences of complications such as cerebral hemorrhage and pulmonary hypertension were low but significantly
different among the groups. Conclusion According to the analysis of the perioperative operation status, prognosis and cost, it is rec-
ommended that the optimal surgical time for children with simple ventricular septal defect should be about 1 year old.

[ Key words]: Ventricular septal defect; Cardiopulmonary bypass; Perioperative status; Evaluate; Age; Optimal surgical time

FERAE SR AT A2 K A R d e 1 e R IE | H:
Hh 2 ] PR B4t (ventricular septal defect, VSD) J&
DLE S RO B Z — , B #8509 AT LA B 47
G MHRZHCEIURAR T ET RGBT, REMET
AREARW A HEr vSD BILWFARBFCA T2
FUGE ORI, X T AR LR A IH A 35—
EW, AHIERETARBHLN T B LHE 4

BEeTA: EXKH RS (81670372)

EB B AL: 200127 bifE, b 3858 K2 B ~A Be s i L
2O MR

WIRAEE : 2510, Email; caijiming@ scme.com.cn

PRy i AL i oA A By, DR A S X iR
JLFE B2t AR K VSD ISP I L EA T 40 #T, R
BHPARRLPEER S

1 ARSI

1.1 AR A SE AWFSEER T 2014 427 H
22017 4F 12 AW 52 F L B 2 oo Mg b
BE, DL VSD fEh £ 22 W B L4 2 551 4], H 55
£ 1405 6], ot 1146 B, B BILTFRAFRAE AT
BSLOBRIL NS N, <3 M H (1)  =3~<6 A
(24).=26~<12 H(34) . =1~<3 % (44).=3
BZ(54),
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1.2 SANSHkAE OWAFRE.: TaBJLYE TR R X A R L T R X e g it

B2 W VSD, B A B 8] S B4 3 bk 5
KM, QHEBRPRIE 8 THME 2 TARIGT , B IFER
o 1R o ke 453 R0 203 Jok - 28 A A L & 1) G Al 2 O A
T , AT 7 2 W BB 3 0 25 ) S, A7 A ™
e A W S Re

1.3 HERE CRSFERALILAR PR R R
BELT R ) AR5 Wi 4 3 I ) AR S5 0 A & AR 1 L
AJFAEBEREL LA R AR Be 2 MR B, BT 2% LA
2N 100% , HAR IR B 20 LR

14 @itk GiAa PR HZET SPSS 22.0
software (IBM SPSS Inc., Chicago, IL,USA) 43 #7 %k
i XTI AT B AT R R S A, 2 R X SR
H Bonferoni 1, 32K F 5 22 4 Hr it 47 LU, S AR B
K 95% 18 A5 DX ), T 62 BEORE DL 480+ A Bk
ME2E (x£2SD) i, THEPERE AL R A A S IR
Pearson X* Ky B fE A TG0 1R 36 , i A 6 35 1) SR FH WU
K, P <0.05 2R A5 E X,

2 & R

=A

2.1 sABl—RR T RIS ILg AR B 2 551 4],
FiHERR AR HE RS 55 191] 288 1], Fe 9 AWE ST 2 263
), H R B IREE R S £ (BMI) S5 DL
i‘% 10

22 FARIKHF  MEHRILEBIK R PR
[&] BELWTHSE] ICU Wi b b 0] A B KB LA B BB T7

ST R, 6 A H DL L& AL BOL, HR 3 it
[i] | BELOBTERE [i] A B B3R 7 3 2 T 6 A~ A LN
B FIL, AT 1 2 LN HEIL, 1 %L E
1B LTE ICU Wa b ik 18] A3 [ 2R 2500 4, AH N 1Y 20
H2ERAGIFE L, k2,

2.3 SPAER A FME XA A R
S Il s R fe 52 B TR B DL B i 8 R GEAH GO
FARESMATEIT, Wl SR o, e AR il
fR & A R A AR I AL LR fE 22 57, Ho D1
YL B LBS B A R i, 3K 53.71% , BEAF IR T
JER S M BB TR, A AR AL AR R E 2 (P
<0.001) , FEAJG B th ML A e e g kA % L &
SRGETHE R R TR AL A SR A St 25 1
& A AR, SR R B, T LA PR3 AN K,
A FHEEENE,3 U ERILWIEEER K
HERAET 2%, 10 3 % LA 5L 5 1R % 2L SRR A
1%L, FTRESR S A0 K LA B & A il e R 1
%, W3,

3 3
VSD Zdi i UL S KA O IR =2 — , TEHT A= L

HURRG RN 1.45% ) ARSFRF I BLTFE T A
BT, HET, X VSD By LAT I EAT TR+ 1A/
IHBZ ZE—IAIH, TS BRI HLAY e, %) T i
JUARJE B PR, ol A I A LA AR B2y

F1 RAHBILEAGER

SIS 14 (n=175) 2 4 (n=519) 34 (n=557) 42 (n=641) 54 (n=371)
B4 (n) 83/92 296/223 315/242 361/280 201/170
BiE (em) 56.73+12.92 62.37+15.10 68.95+16.29 82.37+21.84 107.74+32.89
R (kg) 4.58+1.96 5.86+2.63 7.60+3.49 10.98+5.02 18.81£13.53
BMI(kg/m?) 14.02+4.54 14.7125.11 15.53+5.33 15.79+4.98 15.55+4.98
AR LI £2 D ERIELS (x£2SD) Fak,

F 2 BRI R BT B Bk i A DG AR (x22SD)
WH 14 (n=175) 241(n=519) P 34 (n=557) P{H 4%4(n=641) P{H 54 (n=371) P&
B A] (min) 53.09+32.06  51.75+36.64  1.000  46.68+28.96 <0.001  45.58+33.55  1.000 44.39+30.00 1.000
FELWTHSF 1] ( min ) 30.85+21.74  30.22+24.28  1.000  27.32+20.72 <0.001 25.88+23.51  0.266 24.51+19.98 0.609
ARJ5 ICU AFfaE] (h) 86.32£79.86  63.79£91.70  <0.001  40.27+76.10  <0.001  28.93+60.06  <0.001 25.13+39.46 1.000
ARG REBER T (d) 9.70+5.87 8.34+6.57  <0.001  7.52+5.16  <0.001  6.57+3.54  <0.001 6.27+2.76  0.576
BB (%) 100+40.56 91.67+56.43  0.001  88.15£56.27  0.048  87.11x63.24  0.540 85.65+61.91 0.442

R PN SHT—4IL; « BB 1 2020 100% , LIRS &4 1 40 10,



R E R AMEI 2 2019 4E 06 H 28 H 2 17 #2453 ] Chin J ECC Vol.17 No.3 June 28, 2019 175

R3 IFRIER ARG [0(%) ]

HH 14 (n=175) 2#(n=519) P{H 341(n=557) P{H 44(n=641) P 5% (n=371) PH
SRR 94(53.71) 174(33.53)  <0.001  149(26.75)  0.015  70(10.92)  <0.001  37(9.97)  0.637
I 14 1 1(0.19) 2(0.36) 0.605 -

Jit g 2(0.39) 5(0.90) 0.296 3(0.47) 0362 7(1.89) 0.028

25 P S RT— I,

BRI A H B, Bk, vsD BILAE#F AR
ARSI ERR AR U N L

ARG VSD LR BRAE IS EAT 40 41, X L A%
HE LA ISP R A I, 1 % DL A2 LIRS
WAL ] AR S TCU Wa g it ) A e AR S5 43 B
REFET 1 2 NS A B, LHEARE ICU
WA Rl F AR IS K I 4, R 1 %
PURHFTFAR, BILAR G E R, &4 4 8L
TEARJG I BE K AR B WA AR, VSD HULTE 1
B UGS FAR, ARG IR 3R kAR REALT 1
ZUNBFAREIL, REREM K EES R E
BOHUR ) B JE 3 B UL EEBILR G I R fG %
MREREERT 3 P U TS RIL, RUF5E
W 25 ABROLAR JE it L8 2 A R AR, A R R
fif =2 Il R

2 R F H FT 2 B0 58 UE S, Se KO I UL
ARG I LAE 5 PR MG ER IS ] 4 562 A 52 [ B
IS 20 A LA v 2 i sf [i] | BEL DB ) ) =2 ) £ 76 2L A
Gt LS BT 6 AU L& IL,
6 I~ H LAR A BB LAR rh gt g T BELBT s B BE 4
b, ZE AR, AR A s ) L % SEL DRI B ] 1 45 4
BT LA S5 P & LA B s > AR S I 0 i &
A, PRERGIERIENE N IRSIMEIR AR 5 UL H 5™
HEWIEIEZ —, —HZ RNz, FASCZN
PSR REXT M 28 R HEAT A T PEAS (R34 DF
FER I, S KA O MR TF AR AR FME R 1 ] w5
PR 205 40 S 6 b A T AR Hp e i doke 4R
Py K FEX AT 5 R AN 47 , i A S MIE BR8] (%) 46 5
AR B LF AR S M 45, 3 19 [ Sk T
TR, FARER /N FEREEREHERTI K
SE LA RGN RS

FERIRIT RN L, /AN 6 A~ A B4 4 LA
SFHRAERE T 6 MHU LS HRIL, BEANETT
R BRI Be e AR B, 28 F U Ch X 5 Bl
F BRI ARSI B 18] (1 4 0, A SR J5 5t
KAE BRI K,

ARG EIRIHT T 2 000 4345 VSD £ LHY Bl
ARIAGER (T2 BUBPE 5T, AR SR AFAE— 22 19 =)
FRME, 5k, A 1B VSD By R /NFIA: i i i, L
WA B BT SORE, R A 4 R G bl T
TORE B AR AR HOR RO S IR Z Pl
(SR T L

4 4 it

1 B 7247 1 L BEAT VSD B4R R | T AR B[]
B ARG I AR S R, BB I
PERAEIR B VSD JILAE 1 % 76 47 R AT 0 P9 il At
BATFA,

S, b0k AR AC T 57 A AT 9]
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[(FWE]:BH SZETARBENLO SN0 58 4 M K S K A8 LA TR B kR e AR J5 K 268 3 sl OMER Ui 14 45
FiiE 2006 4F 4 H Z 2016 4F 9 A, [ E 434 A g /N JL oG AR RE v 0 A K 30 ok 8 5 A 04 5 4k K 3l ik 47 58 #5599 1]
2011 ARt , i HH BH 3= 20 Ji R 3 ik 848 7 AR DG 199 58 4P R h Bk 2 067 J8 L, A o SR GBI 0 2 Bl Ik 32 48 28 B F AR, R
P75 R B A TR AR PR, A ) PR BC X 7 B AR R4 30 48 F B pEAT X e, o 4 il B ORI R AT K I BB .
SR ZUEBILEIEEER 93.3%(559/599) 8 EShKIRER i & 43 6.5% (39/599) , = 2l ik 4 K £ 0.5% (3/599) ,
B it 3 ok B 40 AR R =i 0 Jok AR AN D e 2 2 2 ™ = Sl O DG AR A 1) s 6 R 28, %1 2 il sl ik LA S D i A LA T8
Bk EE SRR AG R R R F R R R, & AP O KSR ARG IT 58 RSk B LA B
AR =5 Bl RO AR U R 2 3 RO 4 2% A 6 BT R S BT8O o T 3 s KO 4 3 U 5 IR Al 0 Jk B 44 AR R 3 il s ik
FEARDEFELAR DG, % 3 Bl 5l Jok B4 S D e p ) LA B 6 sl ks 8 50 B AR o] RERR ARG 32 3h OB i A0 & A= 3

[RER] . SERMECNER ; 58 MR BIKEE AL KSKIEEA ; TSR i ; FA I =L

New aortic valve regurgitation after arterial switch in D - TGA patients: ten

years outcomes from Fuwai Hospital
Rui Lu, Li Shoujun, Yan Jun, Hua Zhongdong, Yang Keming, Ma Kai, Liu Jinping, Zhang Benqing,
Liu Rui, Jiang Huaping
Pediatric Cardiac Surgery Center, National Center for Cardiovascular Disease and Fuwai Hospital, Chinese
Academy of Medical Sciences, Peking Union Medical College, Beijing 100037, China
Corresponding author; LI Showjun, Email ; drlishoujunfw@ 163.com

[ Abstract] : Objective To report the results of new aortic regurgitation (NAR) after arterial switch operation for patients with d
—trans—position of the great arteries (D-TGA). Methods From April 2006 to September 2016, 599 patients who underwent arterial
switch operation for D-TGA were included in this retrospective study. Since 2011, concomitant new aortic sinotubular junction recon-
struction was performed if the patients showed aorta and pulmonary artery discrepancy. 60 patients were divided into 2 groups by wheth-
er undergoing reconstruction was performed or not. Results The long—term survival rate was 93.3% (559/599) in patients with D—
TGA. The incidence of NAR was 6.5% (39/599) and the aortic valve replacement rate was 0.67% (4/599). Previous pulmonary ar-
tery banding, aortic and pulmonary artery diameter discrepancy were risk factors for significant NAR in this group of patients. After the
application of new aortic sinotubular junction reconstruction, no significant NAR was recorded in patients with aortic and pulmonary ar-
tery discrepancy. Conclusion Afier the arterial switch operation, we reported a favorable incidence of NAR and rare new aortic valve
replacement. Significant NAR was associated with aorta—pulmonary discrepancy and previous pulmonary artery banding. Patients with
aortic and pulmonary artery diameter discrepancy might benefit from sinotubular junction reconstruction.

[ Key words]: Congenital heart desease; D—trans position of the great arteries; Arterial switch operation;

Aortic regurgitation; Operation method
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aortic regurgitation, NAR) fJ2CE, Del Nido I Sch-
artz F5 H ASO RJ5 NAR HBUEZHE N, BT F3)
VRCARE R T 2 JOk AR %) 2 L 22 R AR AN [ A6 AR R AR
fER R RS NAR HBUAH G, 288 a0 B AR
B 10 4F10) D-TGA 17 ASO H3% 19 3 3h ik i o fik ik
TTBEVT AL , AT E NAR & AR R AGE R & 3
i E Bk SEE AL R MIE AR A4

1 #MEHZE

1.1 s R FHAAL 2006 4 4 H % 2016 4 9
HESEAH T BAMNERE 599 FH D-TGA 17 ASO
R IR0 B RSV ()7 R AN B N TR A 17 4 €17
HEAT [ B 2347

1.2 MR AR R TR, D-TCA —2& K
ARV . MR 72 5 2 R4k, 3ok — )
IR IR IR L A B A O S A B
ILZ W] AT — 1 ASO F-AR A I B 103 i 3 ik
e R WA B KT 8 Wood BN/ m* 247 1 B 1
Bk T ARIEAT S AR T4 A4 1IE .

EH G HRIE T ELANBE B T 5 [H] R e R 1Y D~
TGA 17 ASO MIFAREAR ™ AL BH 7R
A BB T AT TP IR AR SMIE R TR, AR e o
PIE 2 E Bk, BN R K S ARSMEER (R
ARG R DK R 1 K A= 3 B R IR A 0 s A
W) HTK S WRE AT O LOR B, BEL B £ 3 ik,
K TR BN IR AR ) T2 Sl ks ik &L - U B B B B 4 41
TR IR, AL H0/35 171/ 91 B AR P T AH 0L 1Y i
IS IKSEER . oAb, A T R R A LB RS 2
B 1) TR AR Bl Dk W G T T Sl DK AL
LA O 7 BT B0 Dk 5 5 R Sl Bk % . il A
O B = = AIERAR T F 5 A = AR B

2011 A3, X EBIRK - ISk EA/ T 1 2
AL, H R8T sl kR S AU (neoaortic si-
notubular junction reconstruction, NSJR) oA, @t
1528 SRR & B 3 Sl DK BE (58 = sh ik ny s2 48
RN FE SRR H A LB 0.8, FEE N4 I E
Y TSR AR A A (& 1)

Jiti s ik #4486 AR ( pulmonary artery banding, PAB)
WG IR AR BRI 1 2 e £ 3 R P it sl ik,
G AT Mt B0 Dk e e RN SR TEA TR TR TR 28
TR RIRIIE S F =

SEFRTIXA ASO ARJ5 NAR S 19 7T B4R 1k
A4 (O™ 8 FE MLk ) 3 s, 200 = AR D) e
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LVEF) <50% 8GlAT AL DB YR, @M HkATE

EOAYIKE B PKEE B TS AR FAL T FhlkRE
B 1 NSJR I F A E =

BIKBUE B, B8 3 s ol &4 ; AR P k3 3
SRS ™ 5k IE A IF T+ Sk ik, 1R A
Bentall FA&

1.3 #HBWEAE L FrAEBIEHS Rl — T AEA
TURSE H AR BE G K 0 Hi 2. NAR 434040 .0 2%
(TCIRM) , 1 (IR ) ,2 K (RIEIRTL) ,3 %
(WPEEIRTL) 4 H(HEIR) o SRR AR
FE W7 0 AT 8 S RO 0 SR e S8 o A i
FLAR Y LU AER HEAT 4300 o A v 8 R o 18 3R i 4
NN E ) NAR, LVEF <50% # & X M 72 %5 T g
BERT . 4R v A B 3h kAR B A 32 0 AR B
B>1.5 B, Ch E i sh ik EARAVCEL, ARt sh
ik v R R A AR o ML A 3 R A 5 i 20 kS 38 K
FE4EF 25 mm Hg,

1.4 S or S EAR BB A FORT Y
EAREZE (xxs) T, R BB LERR, S
ToBFa] A1 NAR & A= W E) FH Kaplan—Meier il & 3=
7N, D-TGA B H Y NAR 1Y 245 & 1 6 R o bt
KH COX He o] £ oz (R R AR R windows &R 5t
SPSS 19.0 #EATEHE 0 Hr, P <0.05 5 B E 2R,
SR FHA ] DT BC v B 22 NSIR BEAR7E ASO H /R,
et FH B AR UL 8465 1) 172 DC S oRF NSTR A B o 1) 83
54k NSJR 4/ [ 1 TV RL

2 % R

21 EBHEFHAEFRER ARUFFILWLET 599
#AT ASO 1) D-TGA B TR, FEL i W3k 1,
ZABEA 30 Bl kAR, P 46 1~ H
(8 MHEN 10 4F) A 10 H(1.7% ) M HBET- . %
HEH 1VAE 3 M S FEWELFFRS NN 94.9%,
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R1 D-TGA BEVRAFARLER (n=599)

HiH Evei
FAREAEE(A) 7.5+6.8
K (kg) 6.1£5.3
‘25 [ B 45
TCa BRI VSD<3 mm[n(%) ] 280(46.7)
FEFRAIE VSD=3 mm[n(%) ] 319(53.3)
B IO LT
Jili 3 bk — Ak [ n (%) ] 14(2.3)
BEAZERHIEHR n(%) ] 26(4.3)
IS HE [0 (%) ] 13(2.2)
DML E W [n(%) ] 10(1.7)
%% VSD[n(%) ] 23(3.8)
TEREK R H [n(%) ] 196(32.7)
AR5 ili B KRR T
T[n(%) ] 584(97.4)
(P ~ D H) [(n( %) ] 15(2.6)
Tl EAARVCHEL [ n( %) ] 85(14.2)
it Sk L n (%) ] 202(33.7)
BEAE PAB[n( %) ] 44(7.3)
PR SMEEREE ] ( min) 144+33.5
REL BT A 1] ( min ) 89.8+26.2
ICU ] (d) 3.8+3.0
FHIFET [n(%) ] 30(5.0)
BT [n (%) ] 10(1.7)
Biiii LVEF (%) 67.5+13.3
Rt B A BTN RERR AT [n (%) ] 5(0.8)

b= PR R G S i

2.2 NAR Z4EERHHASFII LR NAR,
TR 4 BB (0.7%) FEA J5 10 H 20 A o i b
T NAR, % JE AT BB AN Zh Ik RST R IEECAHOC, X 4
) 8 SR 7, 2 163 Jé Sl Th BE NAR 2 i
J& NAR, ZHBEHEEARE 14 34F 5 F T
FEEE NAR I HEB43 0 R 99.8% (98% Fll 94.5%, %
At tis ASO BIZAEE IR (fakitt 4.7, P =0.003)
FE N B ik BN VL G (fa s e 23.5, P <0.001 &
RAETH NAR el B R e kR Al i AR 7 i
ARG NAR JoK, 3 A5 (0.5%) Bl NAR 77 FRIK
FARTH, M ASO F-A B HKk 3 3h Ikl F A 17
I E] )R A (50.119.5) 4, i 1 #4 B EH A B
1 PAB 52, 3 B IR I =3l I O AT =,
FAT ESN IR E R . NAR B9 HL ] 2 Pt i
TR B8 BR5 #4028 5 35 s R S T LATIE S AN IE
W, MEPIRETT 2.1 X 3 44 BB R BB T B
MR REFREAT

2.3 NSJR HARKEZ RSt A Kk

HEFARBR 18> NAR (&4 AU A 2011 4FXT
FELE 30 44 F sl ik B AN VLD ) TGA H# fE1T
ASO [AIEFR ] NSIR H0AR IR H 51 NSIR 40, R
FEb 1) PE43 DG 5, 9688 30 44 K47 NSIR HAR A
HAEMAE NSJR 4., VO e AR ME A8 N S8 it 244
fiE, B 0 B R I L 38 3 01 241 O, % 60 il &
A AT A BR M VSD A AR i Al B ke R, A
2 Wi, WA R R L LR AR AR AR AL, G B 3k
Z5,

TE NSJR 41, AR J5 B 2058 3 20 ok 55 45 28 S 32
SHIKIEER AR LUAE R 0.7, 4FK 30 1] 58 2 Bl DT I R
R HE Y NAR R E S EBe%E . NSJR 4%
(1) 3= Sl K BH T B ] 4 F 4 NSJR 41, 5 9E NSIR 41
R ML, NSIR ZH Bl U7 B ™ H NAR &4 R I %
(0 : 14.8%, P =0.044,% 2) .

3 3

2006 4F 4 H #2016 49 H , BELAME g% 599
1 D-TGA H#& 520 T ASO FA , WX 4 E Y h
KHGE AT B, TS T B Ol M D fg.
Bl &I NAR &R R AN R % Mt sh ik B A%
ANVCFL S R NSIR AR5, 3 8l Bl R 3 (1) &
AR N

ABFE BRI T APl X — 4 A5 NAR 1
RARERS PR 2 Iy 15 A & = R B BA S5
R, M2 l—a B ML, AR B E Lk
FRIE_ LA PR, B SRS i, A EOR , S 32 f
XTHE 22 1 i sl ks e Ze D = 1R AL AR

HHERERMEI -5, AP0 D-TCA
BT ASO M AEAF R A N, I Khairy 45"
HRAE I TF AR FRIHIE T30 F 2 B R iR 20 RS A Ak
RAESEeO N, 558, RERER 2K, 5
it Bk e e mT RE AL IPE T A OC, AE AL R E
o ARG — A R (8/30,26.7% ) FIBE T 2 Flfii
ke R AR,

Y AUE 5 kI BV AR R Bl KA 0 1 SR A
i 20 Jk e sl Jok B ) s 2 A0 S UL 3 28 14 )y T AN
FIPRAATER 557, BRI E LR W3 bk ik
A B A2 AL 22 22 5 (B 3 Jikoe () 53
LY S AR G A P B AR A 1 I 2545
P IRk 4 il 30 ik e ASO A 5 i R A 32 30 ko ,
O 2 B I A I NAR KUK, A 4R E7E D-
TGA HE GV B EELL_E NAR (4 HEBIHE 14% ~
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Mitral valve repair for congenital mitral valve malformation in children
Yin Qiang, Han Yuehu, Li Hongling, Li Yuxi, Duan Le, Su Jie, Zhu Hailong, Sun Guocheng, Gu Chunhu
Department of Cardiac Surgery, the First Affiliated Hospital of Air Force Medical University , Shaanxi xi’an
710032, China
Corresponding author: Gu Chunhu, Email . guchunhu@ 163.com

[ Abstract] : Objective To review surgical experiences of mitral valve repair for mitral valve malformation in children at our in-
stitute. Methods The clinical data of 94 patients with mitral valve malformation undergoing surgical treatment in our center from Janu-
ary 2016 to January 2018 were retrospectively reviewed. There were 58 male and 36 female patients aged from 2 months to 10 years old
(4.63+2.14 months). The body weight ranged from 3.3 to 35 (17.28+9.64) kg. All patients underwent mitral valvuloplasty with hypo-
thermia and other cardiac malformation was corrected simultaneously. Results 94 patients were discharged from hospital uneventfully,
while two patients died. During the follow—up time (2 months to 2 years) , all patients showed good cardiac and mitral valve function.
Conclusion Mitral valve repair can achieve an acceptable outcome in children with congenital mitral valve malformation based on
careful assessment.

[ Key words] :

Congenital mitral valve malformation; Mitral valvuloplasty; Children; Surgery
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Comparison of T lymphocyte subsets and neutrophil - to —lymphocyte ratio be-

tween off—pump and on—pump coronary artery bypass grafting patients
Hao Xing, Han Junyan, Wang Hong, Jiang Chunjing, Yang Feng, Hou Xiaotong
Centre for Cardiac Intensive Care, Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China

Corresponding author: Hou Xiaotong, Email; xt.hou@ ccmu.edu.cn

[ Abstract] ;: Objective Major surgical intervention such as cardiac surgery has shown to have profound effects on the immune
system. T lymphocytes are phenotypically and functionally heterogeneous and play an important role in the inflammation dysfunction
triggered by the on—pump cardiac surgery. We conducted a prospective study to evaluate the effects of off-pump and on—pump cardiac
surgery on the circulating T lymphocytes subsets and neutrophil —to—lymphocyte ratio (NLR). Methods Blood samples were drawn
from 40 patients undergoing elective off-pump coronary artery bypass grafting ( OPCAB) or on—pump coronary artery bypass grafting
(ONCAB). Samples were obtained preoperatively and on the 0, 1, 2, 3 and 4 postoperative days. The dynamic changes of T lympho-
cytes subsets percentages and counts were determined by flow cytometry. Results Significant decrease of T lymphocytes subsets counts
after OPCAB were observed compared to baseline values, and they gradually recovered till the 3rd day after surgery. No significant differ-
ence of the counts of T lymphocytes subsets and NLR was found between on—pump and off—pump cardiac surgery group at any time points.
Conclusion Off—pump cardiac surgery is associated with expansion of neutrophils and substantial depletion of circulating T lympho-
cytes. Compared with OPCAB, CPB during ONCAB may not induce more adverse effects on the changes of T cell subsets and NLR.

[ Key words]: Cardiac surgery; Off-pump coronary artery bypass grafting; On—pump coronary artery bypass grafting;
T lymphocytes subsets; Neutrophil; Lymphocyte ; Effect
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A A MR AR T CD45 Rk 25 7 (
1), LA 43S b L8 240 B B0 4 e A, 4 L,
FH A H AR UL 41 A8 2 AN A 1. WBC | ks
2 I 20 B E AR AR

OPCAB 41 #H AR5 WBC it £ RJ5 2 d
RN, ARG 4 d BRI (B 2A) o BHR S
Mrc B OPCAB ARJ5 PR A EEARG 2 d N
RN 2B) , ik AT AR L TR EAR
JA2d(E2C) , 5ARRHEL, OPCAB & AR5 NLR
B3N, AR5 2 d KBl ([ 2D)

ONCAB 41 5 OPCAB & # ke, Bl R w
WBC, H P 240 R IbK 2 40 A 350 3 A5 8 b 3
— 5, PR AR B WBC R4 I, i ik
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%1 47 ONCAB Tl OPCAB B3 iy— i PR %2t

Y= ONCAB 41 (n=20) OPCAB 41 (n=20) Py
g (%) 62.23+11.04 64.07+8.92 0.610
H/4(n) 12/8 11/9 0.749
PR (kg/m?) 25.46+3.66 24.63+4.38 0.684
AT 15352 ( %) 51.9+10.2 53.5+7.3 0.492
ARATRLANAE T4 (10°/1) 4.74+1.06 4.81+1.76 0.453
AR A5 (107 /1) 0.4620.21 0.42+0.14 0.835
AR AR 10° /1) 1.99+0.65 2.10£0.31 0.150
CPB I} [8] ( min) 112.5+40.14 -

F KB A] (min) 76.34+33.24 -

ICU {E & f1E] (h) 23.50+8.73 21.63+1.73 0.393
HUAHE S HE (h) 19.80+7.47 18.80+1.86 0.597
fEBEATE (d) 21.35+7.78 20.13+8.67 0.551

L4 iy

SSC

CD45

SSC
CDS8

CD3

CD4

FE A AR (side scatter, SSC) , WBC 23 b3t )i ( cluster of differentiation,CD)

B RO WBC AR 40 i bk 8 40 e S I R A T A 0 43 7

@ kK
40000 — % []1 OPCAB 40000 F —Ex ] OPCAB
3k 3k 3k 3k sk
*% - ONCAB g *3% K% k% - ONCAB
7330000 - S 30000F
= =
Z 20000} é ﬁzoooo-
2 be 3 . o =B §
= 10000 G H 10000-%] B é
* &
0 1 1 1 L 1 L O 1 1 L 1 1 1
Pre 0 1 2 3 4 Pre 0 1 2 3 4
N 7] (d) N A1) (d)
@ Kk @
40000 bk []1OPCAB 30 F , kx * [] OPCAB
5 = = = [l ONCAB [l ONCAB
o~ 30000+
S 20 |
= ~
= 20000 él ET i =
5 10 000 Q EE; %li i or
2 o BT
&
0 1 1 1 1 1 1 0 1 1 1 1 1 1
Pre 0 1 2 3 4 Pre 0 1 2 4

NENC))

E AR R M T 22590 (ANOVA) AT 504, " P <0.05, " 7 P <0.01,
2 PHLLEIARI I A WBC PRI AR b A S NLR 32522 1k

IR} i) (d)
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EL 200 AR, A I R R T G S PR O e 3 T AL )L 3k
bR S NLR (28728 A0 34— 30, & B Bk I o 3%
Z5 (K 2A~2D),
23 HmAERFEARY CD3' CD4" #= CDS' T 4o T
B#9 AL OPCAB ARJ5 CD3*,CD4",CD8" T 4 it f)
B E TR (K 3A~3C), RJF 1 d BEERE, R
JG 4 d RE R K, BLAh, OPCAB RJ5 CD4™ 5
CD8" T 4iiffd Ll 23 hn (¥ 3D) ,1 d JFRE 2 IE
W, G5HRAR R, OPCAB F A B W FEAKAME I CD4”
1 CD8* T k4% H .

ONCAB 415 OPCAB 2l % A e, HF AR A
(R E) AT 248 B 25 S A A8 Ak S5 AR AL, R 2 B 21
[ A 7E % 25 5 (K 3A~3D)

3 3 R

ARWFFERF LWL T OPCAB 5 ONCAB T-AX i
H T AW NLR Bs2m, BFoE 2 3. 5 AR H1
FHLE,OPCAB F ARG B HFME I CD4*,CD8”" T 4
MRS H W TR R B L, E—2 5
% ONCAB FARBYBA L, LB E ARG th s
YA PR ELAH D T 40 A4S WA A NLR AR LI & & B
TEAERELES, I, OPCAB TARA B IR &
H I — RGN RAE N, 5 i BB e E DB, T ON-
CAB FARMIE Y CPB J A& M T 4 M 4 W HE K&
NLR 927

3000

- []1 OPCAB
2400+ ol * [l ONCAB
=
= 1800F
[_4

Y 1200}
8
600 Q ; i i
0 1 1 1 1 1 1
Pre 0 1 2 3 4
I [/] (d)
2000 « [] OPCAB
—t ONCAB
= 1500 F =
=
= 1000F
A
=)
a
o ey
LT B Te P
Pre 0 1 2 3 4

I ) (d)

ONCAB 5 OPCAB F-RTE CABG 1 i ] B i
B2 Fre TILH4E, BEAEWFE EE IR S R T
ARA By DL R AR S0 55 7 T 1 38 R BiE Ml
IREE Rk E , KA R IF 5 $2 11 5 ONCAB AL, 42
% OPCAB FARM B HAEBEIE 17358 8 2 FRAIC, 5 1
~3 AR RS R0 2E R O HOACh i R R
OPCAB FAR By KL 45 J5y 01 47— 8 79 251 i 4113 3
HIZEFE M #2718 , OPCAB Fll ONCAB F A f8 & 78 4
PRIZET M £ B A RO ML F0F 5w i B 3% 2
S0 AR R R PR P4 R Y B 4 R A
fE25 5 ,{H OPCAB B ELEAR G —4F NI R K A2
. ONCAB #8500 g SE T XUt 3 06 o, HLR i
JEHE M TR A 2 203 44 H 3 I BE LT R
FEER R ONCAB FARBHE S AFEFRATA R
FAEIERICT OPCAB TARE . Hitk, BT H:
ARG 5 FENEFEIETF | FEOR RO M H K
A RS SR AE e AR er B VPAG , H A B i 1) T
FH ONCABE: #7130

OPCAB FA Bt #AE F LLF LA J7 1 . i i
iR kA AR A . {H OPCAB T AR AE 78 VW 1E B9 W)
A 100 ) T P 1A AR AS 58 4 5 B0 AR 3000 L8R o
oA, DA T 2 — S0 U AR S R T I B
72 R T B0 VAR B 1747 A RS, e 3 — JLE
SEER R R 28 OPCAB B3 S A2 T IiLiE

2000 ] oPCAB

— [l ONCAB

LI L

Pre 0 2 3 4
1] (d)

sk *

CD4" T (/1)
> @
[ (=)
= S

[en]

1 opcAB
[l ONCAB

0 %r% oi éll %lz! %31 é}

i ) (d)

cp4'/cDg”t
o~

o

SR A T 228 (ANOVA) #1743, * P <0.05, " * P <0.01,
B3 PR E AR L T s WA Ak 22 5
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i, (H5 ONCAB AH HL A AE AR R B AN 52 42 IfiL iz
FaRY 52 AL, ONCAB M 3#47E T A h fig
% AR5 R I L3 8h 1 24 RS R4 v 1O 45 f b
JE, HIES CPB i A4 il th s 1 2 9k
ST AL A IR TR I | I VR e R RN A R B
S5, NI = A2 R G RE RN, A 3R A I
R B AR B0 3 LA K e o PR O A 405 A5 LA
(R 3E— 25 5

T 1 9 0E N A FE R, 5 #:52 OPCAB
()R HH EL, ONCAB TR S5 3 H AR i I o7 2 3 4%
q ORIy« B Y A A RO | B 4 4y
WA AL DR -, AL 3 1 40 B A & (interleukin, IL) -
6,1L-8 Al IL-10, B4 WA 4R A B3 B it 3 22 B
IR F IR CD11b 14 Z I B A AZ 40 M — it /Ml
AW L3 IL-8 . C3a M C5a K REW N, £
BAFFEIN R 5 ONCAB FARAM L, OPCAB 1] ik 2> R
Je 4 B BT, SEAR AL UG , BIAR 5 45 30
XS 1) 22 G bk E I R, R, A B 5T $ R
OPCAB H1 ONCAB TR f8 % 3% B Ry 2L 1 R 4 L
7,0 C RV EF IL-6 S 4EE R SRR E M
PEATE T 40 B R DL T 40 A R ) I 2R
WA DI R CPB D IE T ARG T k2
AN AT BITE T 40 (CDA™) sl i ] 20 i R
PET 40 (CDS" T) Al B 412 g /N, ASHFSE
TERE A 5 O SE il |, R BL5 OPCAB ML, 3%
ONCAB FA B I A B Ry B A T Ik 41 A
ARG, W, CPB BEAE T 2 A i 4 R A e 1Y
PEPIRAS B A A B8 14 1L i o 6 S AR A S itk
T ISR T bk L 20 B Y A i R — 2B
Pith , IR IRAR A BRI T — Lo S5 S KA
PR RS BEEE R T, A G R 2 R LG B Y 5
M SE4 25 T ik 4 % B i 9#4% , OPCAB Fil ON-
CAB &M T b L 20 M %5 B B AR A L 2 A5 A Br
225, T 25 B IEAIESE

HMEFFEARBIIR AT 175 R AR 1) 4= B 98 0E v
I 3148 57 31 Z2 b PN AR 26 B2 ), AL R O f b
W51 CPB 3B, O MRS | 0 8 0l | 5 I A7 f i
RGP T ARE R A2 DL RS D 55 1
CPB X FRZHOH EUF R EIZE AT DR,
F VRV T T A S BT AR A S5 Ry AN AR AL R
P, TR % 2 G T AR A 45 AR B
AU CPB,

ARMFFE R AU S GE | FEAS D, B —
SE W JRIBRE (B 5 485 0 JE DA B 7 o 7 A o s
SR IR T 90K B2 40 A5 S B S NLR 1) 52 ) 25 57

BUN A RIS A — S BRI 2% LA,
HI TAWT I N B AR B 4% A R i 32 22 E Wrhmnic )
AZAL , BT LA SC 5 8 240 I D e 19 el A o et — 20
R AR T

4 & it

OPCAB ] 5| ik £ 35 A1 Ja] I v 1 e 440 i oK o 14
Z T RE K =D, 5852 OPCAB T A B3
L, M AVLEE E] ONCAB 2 3F— 25 Ms) T ik & 40
JH 2% R H Y REATR
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Py Xof 5 A DA, I R P R P 5 JEE B R 1 532 Wi

HEK, A

N

\

N

[(FEE].BH WA B K RIFR R P f O ThBE s m . A5k 24 b SD K ERBEHLAY 0 3 41, 5541 8
Ho SR (RC 4) %3 K-H R E B AR R UG IE 40 min J5 , FHE IR R K-H AR 1L 20 min, B FH M K-H K 2 #E 30
min;25 pwmol/L TABZ (RL £H) F1 50 wmol/L PNIFIENZH (RH 4H) #EVEW LS RC A, 22 5102 % W K-H W 25 min J5,
AR Ve BE B P S I B, B K—H 3 EsRERERT  pH KB 5 YOOI REFE bR O W BB ] TSRS R T |
OIS KBRS, &8 pH AR 20 min BF, RL Z1F1 RH 2H.0 31 B 4 T 48 b7 (10 7 52 R W] ik RC 4H( P <
0.05) , RL 200 RH ZH /Lo 2 B[] O UL 5 St RN ER B YR 7 (BR RL 41 D/A) 3T RC 41 ( P <0.05) , RH 4.0 ILE K
HART RC A RLAL( P <0.05), i  TIAB B AR BT M R o 30 BE S A B — 2 MR Ve .

[REIA]: PIIAM; BEACONE; /PR 3 O LR KR

Effects of propofol on cardiac function in isolated rat heart with respiratory

acidosis
Xu Yanqiu, Li Libing
Department of Cardiovascular Surgery of PLA, Beijing 100853, China
Corresponding author; Li Libing, Email ; l1b301@ outlook.com

[ Abstract] : Objective To investigate the effects of propofol on cardiac function in isolated rat heart with respiratory acidosis.
Methods 24 male SD rats were divided into 3 groups (8 rats in each group) by a random number. The isolated rat hearts in RC group
were perfused with common K-H solution for 40 min, and were subjected by hypercapnic K—H solution for 20 min, then was followed
by common K—H solution perfusion for 30 min. Perfusion protocol of RL group or RH group was similar to RC group, but 25pumol/L or
50 pmol/L propofol was added to K—H solution at 25 min after stable perfusion, respectively. Parameters of cardiac function as well as
time of arrhythmias, pressure in perfusion circuit, myocardial water content, activities of creatine kinase and lactate dehydrogenase in
the effluent were recorded before acidosis and 1 min, 5 min, 10 min, 20 min and 30 min after reperfusion. Results During the first
1 min of reperfusion, the recovery rates of cardiac function in RL group and RH group were slightly lower than those in RC group. With
time went by, cardiac function gradually recovered. At 20 min after reperfusion, the recovery rates of cardiac function in RL group and
RH group obviously exceeded those in RC group ( P <0.05). Time of arrhythmias, the activities of creatine kinase and lactate dehydro-
genase in the effluent of RL group and RH group were lower than those in RC group. Pressure in perfusion circuit in RL group and RH
group were lower than those in RC group ( P <0.05 ). Myocardial water content of RH group was lower than that in RC group and RL
group ( P <0.05). Conclusion Appropriate concentration of propofol can protect cardiac function of isolated rat heart with respiratory
acidosis.

[ Key words]: Propofol; Isolated heart; Respiratory acidosis; Cardioprotection; Rats

PR T P93 2 AR JRR T o R e AL ) e Ok R 7 25
Yy, BEF BB B K, R 1) T AR IR IS
B AR U N TR I ] B A U A

EEWB . MK ARPAEETI(30971182)

YEH B, 100076 6T, b 50T K B BE BE R IR (R E 8K ;
100853 b, fife il 25 e B e O 1A AR (25 07 B

BEIFMEE: 2 /14 Email : 11b301@ outlook.com

Gy BB T B AR B AU s B R L
PERRHE , E TS R AR PN I B RR A, L A SR
AL, P PR BRI, ™ 2 S BRI R B ARSI
oL SRS UL O I 7 28 I3 O P PR R R I, WL A
A HO O IE D BE R 2

1 #R5FE
1.1 M4 BAEHEM: Sprague —Dowley (SD) K B
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(IS |, Biie 250~350 g, W [ 7255 B2 2 Rh 2 g 5
B shFRaa L, s AR UE S . SCXK - (42) 2007 -
004, JIT K I 4 B 1 5 s w14 S 560 sl ) 4
AT IR

1.2 22X AFE NIAW(S o/ 32, B REBFA
PR H] it . 1L610J106) | FLER I S (lactate dehy-
drogenase , LDH ) i 7| & (78 50 8 2B 9 TR 0F 5%
It ) JWLBR B ( creatine kinase , CK) 15 &5 ( 7 50 &
WAV TR |, 2R Langendorff ¥ 71 2& & ( i
JHCAR B e O I A BE S 56 2 4 43t ) | R AV IR K A AR
(XMTD-6000, It 5 17T & WAL ZRALF A F] ) pH T
(PB10, 5[ ) /NBIFm AL (BW1103, Fg 5T K342
A RATE]) IEShEE (21600, EIEAREARAA) .
1.2.1 K-H ZZ W ( Krebs—Henseleit buffer sulution,
K-H #) i FI B NaCl 118 mmol/L Na, Z —Jfi
W R (EDTA) 0.5 mmol/L, NaHCO, 25 mmol/L .
CaCl, - 6H,0 3.0 mmol/L,KCI 4.7 mmol/L ,KH,PO,
1.2 mmol/L MgSO, - 7H,0 1.2 mmol/L, 5 25 b
(Glucose) 11.1 mmol/L,pH 7.4,

122 ¥ K-H [ pH(7.40+0.05) | Wyl % K-
H ¥ H 95%0,F1 5% CO, IR &AM 2 h, <
5905, pH I K-H ¥ pH (EIHES] 7.4, 52
it B K-H WA FREE e A IR IR A SR DR
HEHE VR Y 3l Ik 43 TR (Pa0, ) (360+24.2) mm Hg
S4B 53 TR (PaCO,) (38.2+4.2) mm Hg fHE
1.2.3  FEkE K-H [ pH(6.85+0.03) ] Ayl & K
—H W& 75% 0, F1 25% CO, IR &S H 2 h, ffi
PaC0,(130.2+3.2) mm Hg,Pa0,(330+25.2) mm Hg,
ORI P K-H Wb 8w A LRIE &S
PR DURIEHE T 19 PaO, Al PaCO, THE

13 BhomEEEAGHE KERURELZ
35 mg/kg+IFZE AN 300 TU/ kg ERRIGITAEVITT,
/NS WAL T UL S PP IR AL A -
S 8~10 ml, PRI % 48 ~ 50 Y/ min, FEWL 1t 2 :
1, WS HEARE R FTIFIR , 5w &, R
IR R BBk S oy i 7E S
3 S I AE 4D B WO I LA, S RIVRE B A0 I A
0~4°CH) K-H ZZnfifirh . 75 0~4°C 1 K-H 22 il
HPEs R S S KO3 88 2 R A8 R RO
s HE S0 W P R BRI, 2 A TR bR 2 sl kA R
P A0 IE B 4 T Langendorff 288 I TR
R, A PRI ATHEE 35 ~37°C 1) K-H &
W, TE T AEHFAE (14+2) ml/min, B R B
IINER S T B AR AR 35 ~38°C , MU E S BEFC JEAK
SEMEVE )R BETE 70 s SR, DASLZD O LB I B[]

DR E BESh 3 min J5 8 IF 220 B 8 47 FLB BR
PR/ NE TR AL D T e E Rk R R
HEFFAE 8~ 12 mm Hg K540 1 2L =M 4 ) e i 4031
TR0 F BRI A0 B I %4 BIOPAC MP150
AP SRAN  REAE O B N ) T A P4 e )
N R NN
1.4 Z¥oa A% 24 HRECR VT8
341 IR IRZE (RC 4H) .25 wmol/L PNIAEYZH (RL
ZH) A1 50 wmol/L PRIABYAL(RH 4) , 541 8 X, RC
A HHE M K-H I E 40 min )5, S BER K-H
WRIR AL 20 min, 18 B0 RS A ) PP R v 2, 7
WL K-H VK 2 #E7E 30 min; RL 2056 FH % M K-H
TV 25 min K 25 wmol/L YA IAFHR ) K-H
Wb, Z R RETE BRAE pH MK HEE S RC MR ;
RH ZVEFE RS RL AUAH[R] , 22 516 8T B i) vk
JEREE A 50 wmol/ L,
1.5 MEIEAR
1.5.1 iMmyEsh)isdebs e AT b IEaE , pH
PREHEFE)S 1 min. 5 min. 10 min .20 min 1 30 min
B, 0 5iE 5608 (heart Rate , HR) A% S F T
K (+dP/dt,, ) AR FRERKHEZE(-dp/
dt,, ) Fl A2 % K& B K (left ventricular developed pres-
sure, LVDP) . Ff11450 13 DU 101 Wy 1000 48 B i DK 525K . o0
IReE AR K 5 % = pH 1k 52 WE 10 5 45 B 1) 50 )
FEBRE/ XT R ) FERHE X 100%
1.52 LEE o E L, TR pH R E HEE
HTR] A D RIS I ] AR, O R I ) R =
pH PRI HEVE 30 min P A& AR ORI TSR,
1.5.3 IREENIETT A ilic SERR AT A I P9 e T
(A) ,BRACJS BRI P9 ) d5c = (B (B ) FER B 9 )
HBARE(C) , LS pH YK HE 1 30 min B 3R & N &
FHME(D) . HIEERILG = A8 N R I S5 iRk
HIEREE P T E I E L, T ok SR N R )
A = BR AL 5 PRI N R 1 1/ AX100%
1.5.4 .OLE 7K & (myocardial water content, MWC )
pH WK HEE S5 o G, B O 23 O WL 21,
FHUBARAE T 3R 10 7K 43, BRI 5 K0 LA 8L A
80°CHLA , HLKE 24 h Kr 0 LA LUK B4 &, R T
&L IHE MWC. MWC = COD AR E -0 ) /0L
MR x100% .
1.5.5 OJULEF CK F1 LDH &8 0E 209 TR
AL .pH K Z 30 min A USCEE 76 ik H ¥ 2 ml, LA
W% CK #1 LDH /& i, BRI ERGAH Gtk 1T
1.6 %t KA SPSS 17.0 Giit2- 4 ab B
B, TN AS T AR 28 A B hR o 25 (x2s) RO,
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2 A] LA R FH B RN 3R 7 22 43 A, 28180 79 1 L 3R
SNK-q K56, P <0.05 AZEFALIEE L,

2 & R

21 wHaeEA 7E pH EKE R 1 min B, RL
ZHF RH O U REFEAn S B AR T RC 41, 220070
giiter L, A7E pH (HRE #EVE 5 min B, RL 4
1 RH 4L.OThREFE AR R B W RC 40, 22514
TGt X Bl B ) & 8, 0 D RE 48 A5 18 T
WA, 3 pH K E HETE 20 min I, RL 201 RH 2H 0>
DIRetbn ik 52 2B M i RC 41, 28 5 Se it
B (P<0.05), 7 pH {HMKE TR 30 min P,
RL ZH A1 RH H.0WIREH8 08 oGt it2# 22 ], RH 4.0
UIReda ik &2 4 7E pH % 52 FE (W) 1A% T RL
4, BEF B A & T, RH 40 T REFE bR Ik 2 53 i
P IR RL 41, W& 1,

22 SHAREHETA RC 4 RL4UH RH 4.0
A H I 23 A (112.1£26.3) s (68.3+13.7) s,
(63.5+13.2)s,RL 40 A1 RH 4.0 2 5 1) Bsf (B 4I T
RC 41 (F=16.338, P <0.01) ,

23 HBANEAHG T RL A RH 4R N IE

FLAEL(B& RL 41 D/A) ¥k F RC 41( P <0.05), RL
05 RH 4B R HeA , RH 43R B 9 TR EU (R 41
FRLA( P<0.05),WFE?2,

R2 WIHBX N E SN (n=8,xxs)

2H 51 B/A C/A D/A

RC 41 377.1£53.4 169.8+20.9 267.0+31.7
RL 24 276.8+41.1"°  134.1x14.4*  227.1x35.0
RH £ 209.3+24.9"%  113.127.8*%  158.7£15.0**
FAH 33.152 27.973 29.328
PE <0.001 <0.001 <0.001

7.5 RC A, * P <0.05; 5 RL 4 HL#,*P <0.05,

24 MWC #%4 MWC RH 2 (71.2+6.8) % (% T
RC #1(82.2+8.0) % H1 RL £H(81.2+9.0) % ( F =4.643,
P <0.05) .

2.5 SLBERy EAL  ZHFRILET CK 1 LDH B &
WG FEE (P >0.05), pH K& #F 30 min
i, RL 41 RH 2019 CK .LDH & &K T RC 4 ( P
<0.05), W33,

R 1 pH PR S A [ ] PR P93 0 R P R 5 O D) RE R 2 S 520 (= 8, xts)

Fisf 1] WH RC 41 RL 41 RH 41 F1{i P1E
1 min HR 68.0+15.4 69.1£10.1 65.9+11.2 0.137 0.873
LVDP 76.1£13.1 75.1£11.8 73.1x14.4 0.108 0.898
+dP/dt,,, 69.8+15.6 60.6+13.2 58.7+9.4 1.672 0.212
-dP/dt,,, 65.7+13.4 54.4+11.3 52.9+8.0 3.165 0.629
5 min HR 75.6+16.8 74.5+15.7 82.6+19.3 0.514 0.605
LVDP 80.7+15.3 78.3+6.2 85.6+15.6 0.644 0.535
+dP/dt,, 73.7£14.6 74.0+5.0 78.4+13.7 0.390 0.682
—dP/di,,,, 71.7+11.7 70.7+4.5 74.9+11.4 0.402 0.674
10 min HR 77.7£17.3 85.6+16.8 88.7+11.1 1.096 0.353
LVDP 81.2+19.0 90.8+9.4 94.4+17.3 1.493 0.248
+dP/dt,, 72.1+18.0 88.1+13.4* 90.2+11.4 3713 0.042
-dP/dt,,, 70.0+13.4 84.6+14.5* 87.5+8.3" 4.603 0.022
20 min HR 79.6+12.1 92.2+14.2 95.4+9.6* 3.804 0.039
LVDP 82.4+12.0 93.7£5.1* 96.8+8.8* 5.571 0.012
+dP/dt,,, 75.8+11.1 90.4£6.3* 93.4+11.8" 7.042 0.005
-dP/dt,,, 72.4+12.2 86.6+6.0" 87.6+14* 4.555 0.023
30 min HR 85.0+13.4 92.1x11.4 98.0+17.2 1.680 0.211
LVDP 85.7+12.4 92.2+14.8 99.9+10.8 2.478 0.108
+dP/du,, 81.715.5 91.3+8.9 97.1+10.2 3.428 0.052
~dP/dt,,, 77.7+13.1 85.9+12.8 94.7+12.7" 3.492 0.049

.5 RC 4, * P <0.05,



R E R AMEI 2 2019 4E 06 H 28 H 2 17 #2453 ] Chin J ECC Vol.17 No.3 June 28, 2019 191

K3 IABOS ORI R B O IR 1 WO LR B0 (n =8, xs)

CK(U/L) LDH(U/L)
25 53] — —
PR Ak T pH %% 30 min R AL TS pH %% 30 min

RC 4 9.3+2.2 21.3+3.9 34.2+7.3 132.5+17.9
RL 41 7.4£2.1 15.1+3.2* 37.8+6.8 75.6+14.7*
RH 41 7.1+1.9 12.5£2.7" 37.9+8.6 66.6+£11.4*
F 14 2.256 14.984 0.615 5.983
P1{A 0.094 <0.001 0.550 <0.001

5 RC AL, * P <0.05,

3 i i

Langendorff A7 J2& M 3 2y JikAR 390 17V 1 5 41
MIVETEIR , B IO 2SI, N2 3R A e, HL 5
TERT RS AT . BRI, B 32 0 FH 1 25 8400 °F AL
WU BT, AR AT B s 45 R A T
TE T X B A K BRI R P 3 O E D BB A — 2 1Y
PRIERT . ST B ) 2 1A R RO I 1 i b 200
DIRe S WAREE MR VER 2 T84~ )
R, B ST T TR T R R EE AR AR 5 T
SHH 75% 0,+25% CO, BITRASIRMAN pH 7.4 (1)
K-H & 2 h, iS58 S nl s pH (EREKE] (6.85+
0.03) , 1Ak PaCO, AT T+ % (130£3.2) mm Hg,
MIEH PaCO,(35~45 mm Hg) 1 4 5447, FH X ke
TR OMRTE T B AR K B0 IR 20 min, &4 T 5E
WP i R AR

LVDP S kO LR e R RE TS, +dP/dt,, S Bk
O LS00 ) SR 38 | 38 34 2 i e JILMAC 45 T g 1) 4
b =dP/dt,, & WO ILEF T DI RE A9 48 4, HR i
DA R, ARWF5E & B pH R E 4R (1
min) ,RL 20 F1 RH 41 (1).0 T RE$8 Bn Pk & R B AK T
RC 41 ; Fifi 25 5F 18] 9 4 B 45 21 0 Ik T 8 35 A 28 17 Pk
52,8 pH REZ HEW: 5 min J5 , RL 4180 RH 418903
REFE PRI RC 41; 3] pH YK 2 #E7E 20 min B,
RL 20 A1 RH 41.0 T RE 45 W46 b 9 7K 2 % (B RL 41
1 HR) ¥Jm T RC A, 25 A Giit i X, 3 pH &
S 30 min B, RH 41 -dP/dt,, WK E R T
RC 4, Z5A Gt 28 X, & pH W& H#E 1 30
min N, RL 205 RH 210 U) B8 45 TG A5 10 7k 52 %
W0 2% 9, 18 RH 4.0 D) fE 48 b YK 52 F 78
pH PR HEFE I PTIHISART RL 41, B B[R] 19 & J2
RH 40T BEFE AR 1 Yk &2 3 3 7 42 30 1 W i 1 RL
2, 3 2% BH N I B A 1 e WL 45 7, el st o0 I T
fiE,50 wmol/L AL T 25 pmol/L NIAEY, pH
PG REFE R, O TIREFE AR RINI YK &, O IEAE 22 5

BHINE , IV R A RO I REM IR X
FE AT ) I e PR 4, oD ILRE R, 1R
AR Z B0 LRE R, b5 TR DD RE K $E (it £
MIREEGE %, X5 2EH AT gT 4 R —2
SO A 28 D7 e 0 PR R AT ) o0 O 2 H B R 1Y
M R, DIREAR S O R B LB
RN EWIF IR, TERZ B I RAE T, DR
W AR ST RO RER R K, AR A&
B PO 5 AT DA A g A K BT M P T g 0 R R
W RARE XUEWI I IA B R 25 K K B I PE R vh
FEAEAE O WU E BT O AR AR

AR 5 B A0 JOE R P 0 3, BRI P 1]
R BLTE KB I R K0y, & B8 RL 20 F1 RH 20 34 5
JEJ1 (B RLA D 52) LT RC 4H( P <0.05), RL
205 RH ZHIREE N R A7 oA, RH 4138 8% N 1 71 Y94IG
T RL AR TSI ( P <0.05) , 3% 2BV By 7] LA
HH 3 AR SRE K BEL T, B8 L ARUARE el 0 LA 8O0
T T R R EE P IR O LR R A IR
PIIAEY . O ETEZ8 Dy SR s 480 O LA R 2 35
Ao FIL 2 B = Tl 7R il 1% 3% 2 0 JUL 400 L PN
EIEBARE, DAL SN K 437 O LGE AL %
B, IR R AR D WLATE P, 5RO LK AP L
Kb 25 | A0 W 85 4 T A R B AT LN 2
Y| R & i 2 I | W I = T 7
7~ RH 4L AILE /K BT RC 41 A RL 41( P <0.05)
TR A e B A B i T e K ML O, 9 T 0 L
AR, B T O ETIRE

CK 1 LDH 2 Jz Wie.Co L2 it ke i SR S0 R BE 1)
FEAERR T 20 LY & A B SR SR 0
WLAR AR P4 CK RN LDH WA 24 11400 JULZH B 5 R St 411
i, SR T CK A1 LDH & B E . AR S2Ie sy
Y2 R RL 41F1 RH 4119 CK Al LDH (1) &I 2K T
RC 21, 1 — 25 0F B D9 91 B oF WP P 1 v 2 5 39 0
WED) RS2 B HAT —E AR EH

R W S MER DO NE N N A S 6 s R I
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T g AT B S 0 AR 4 VR AR AR R 5 1) S 56 2 1
T, A B WLAR P AE 50 wmol/L 1 T 25
pmol/ L, EZFIUAE . NI Bn 4t 1=y B 1R K Lo JIE )
RERYMR A R D Z 0 LA B I &R BRI
HE PR ST OO LK i REAT O BLG &5 8
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