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Effect of surplus hemodynamic energy of pulsatile flow on vascular endothelial

function during cardiopulmonary bypass
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200433, China
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[ Abstract] : Objective To analyze the effect of changes in the magnitude of blood flow energy during pulsatile and non—pulsa-
tile perfusions on vascular endothelial function. Methods From January 2017 to July 2017, 40 cases of patients with mitral valve dis-
ease scheduled for mitral valve replacement or repair were randomly divided into two groups: pulsatile perfusion (PP) and non—pulsa-
tile perfusion (NP). After aortic occlusion, the magnitude of blood flow energy was calculated using energy equivalent pressure (EEP)
and surplus hemodynamic energy (SHE) at time points of 0, 10, 20, 30 minutes after aortic occlusion and before recirculation. The
changes in the levels of endothelin—1 (ET—-1), nitric oxide (NO), interleukin (IL) -6 (IL-6), IL-10 and tumor necrotic factor
(TNF) were investigated at time points of anesthetic induction (T1), 30 minutes after aortic occlusion (T2), 30 minutes after CPB
(T3) and 6 hours after operation (T4) to investigate the effect of changes in pulsatile flow energy on endothelial function and inflam-
matory reaction. Results The EEP and SHE of PP group were significantly higher than NP group at different time points after aortic
occlusion. In PP group, ET—1 measured at T2 and T3 were significantly higher than NP group; IL—10 measured at T2, T3 and T4

were significantly lower than NP group; the intragroup comparison revealed the levels of cytokines were significantly different when
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compared to the baseline values at T1; the intraoperative urine volume of PP group was significantly higher than NP (672.71+310.55

ml vs 397.79+171.74 ml) ; there was no significant difference in serum creatinine and urea nitrogen between the two groups. Conclu-

sion Pulsatile perfusion provides more blood flow energy during cardiopulmonary bypass and the energy influences the secretion of in-

flammatory factors from endothelial cells.
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B 40 ], BEBLST R4 3 #E 1 (pulsatile perfu-
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Cardiopulmonary bypass ; Pulsatile flow ; Inflammatory factor; ET—1;NO

R1BEEATR (n=20)

WH PP 41 NP 41 P1H
B (em) 164.1 +9.8 1597 £7.3  0.068
fATE (kg) 65.4 + 102  62.1+9.5 0.163
FHE A (m?) 1.74 £ 022 1.71% 0.13 0.743
IR () 54 +9.3 56+ 11.2 0.262
S % (%) 57.36+5.4 58.71+7.5

FB/ 2 (n) 9/11 7/13

LW . MS/MI(n) 12/8 14/6

A3 MVR/MVP (n) 16/4 17/3
PAHMIEEREF ] (min) 68+14.9 66+16.3 0.362
= 3 K BHT A 8] ( min ) 46+8.2 48+11.4 0.438
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F B BKBEET 30 min FAEHLE 30 min, PP 4 ET
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FEREAE A I 2 T, TNF FIL-6 21 18] JC i 3 1k 2
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T NP 41, R TR e R 725 SR L3k 3,

=2 S KBEWT E S [FI S 40 EEP 1 SHE L4045 % (n=20,xxs)
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EEP ( mm Hg) PP 21 223.9+32.8 227.2437.2 231.8+31.1 224.7+36.9 236.9+35.4
NP 21 142.333.8 147.9+36.2 148.4+34.1 150.6+34.0 148.3+25.7
Py 0.000 0.000 0.000 0.000
SHE ( ergs/cm®) PP 4 222533247 312 217 675£49 367 221 35941 598 209 463251 262 226 874246 948
NP 21 107 39442 019 107 68145 089 103 47146 618 106 774+46 616 105 866+36 022
P A 0.000 0.000 0.000 0.000
F3 ABANEET SRR T (n=20,x1s)
WiH 2H 5 Tl T2 T3 T4
ET-1(pg/ml) PP 4] 1.32+0.68 1.39+0.66(0.453) 1.42+0.64(0.383) 2.05+0.87(0.021)
NP 4 1.32+0.46 1.81+0.74(0.023) 2.01x0.93(0.018) 2.392+0.94(0.021)
Pl 0.839 0.012 0.023 0.132
NO( pmol/L) PP 4] 8.65+4.74 7.37+2.91(0.163) 17.19+6.9(0.015) 6.09+4.4(0.048)
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A L E W, ERE RAD S F DL R OE,E T

7

[(WE].BH M5 mniEaR7E 10 kg U244 L R IE (MUF) RIEHR N HPCR . Ak EmBUASMER T
TR CIERRFIA AR R 10 kg LUT 8L 42 1], BEPLSMAC 2 5 M MUF 20 5% iR #F MUF 26 (H-MUF 41) , H-MUF 41
PR R NR AN T MUF A8 B, LR P4 RE ART— 7t BB AT 5 L M L 25 (HCT) (T8 1 (Hb) | 55 R
HEE TR AU IR E] RS AE(RBC) S HE., 4R MARBJLRIT— R TS IT2%25 . MUF J5,MUF 41
5 H-MUF 4L HCT 5 Hb BSEIERTIIW AR TF( P <0.05) (HFH M JE225]( P >0.05) , MUF R , F4L LY S0 iR 5
ARG 22 5 H IR MUF 408 L8R 5 AT RIS T8 I8 R KF- ( P <0.05) , B IKF H-MUF 4B/ K (P <
0.05) , MUF )5 ,H-MUF 41 JL1k Ifi 18] B &2 46 F MUF 2H( P <0.05) ,H-MUF 4 2 JLARJF L3¢ A &= /0F MUF R JL( P <
0.05) ,{H RBC HEMATE 25, it FIHEBERMNERZS SLHAIMER MUF f0R IR %, B0 80, 8RR A
FIF B JLOREFAR ARG

[REIA]. 241, R AEIE; R  mmOonE

Application of infusion heater during modified ultrafiltration in infants less than

10 kg undergoing cardiac surgery
Yu Jin, Li Fan, Zhan Haiting, Chen Chunling, Han Fang, Ma Songfeng, Zheng Hong, Wang Jiang
Department of Anethesiology, The First Affiliated Hospital of Xinjiang Medical University, Urumgqi Xinjiang
830054, China
Corresponding author; Wang Jiang, Email. 710985359@ ¢q.com

[ Abstract] ; Objective To evaluate the effect of ordinary infusion heater during modified ultrafiltration in infants less than 10 kg
undergoing cardiac surgery. Methods Forty—two cases of infants less than 10 kg who underwent cardiac surgery in our center were se-
leted and divided into routine modified ultrafiltration group (MUF group) and heating modified ultrafiltration group (H-MUF group).
In H-MUF group, the infusion heater was installed in pipe connection at the outlet of the ultrafilter. The patients” demograpgics, HCT,
Hb, nasopharyngeal temperature, rectal temperature before and after ultrafiltration were compared between two groups. In addition, he-
mostasis time and the amount of red blood cells and plasma were also compared. Results There were no differences in patients” demo-
graphics between the two groups before operation. HCT and Hb in both groups were significantly improved after modified ultrafiltration
( P <0.05) compared with pre—ultrafiltration, but no difference was found between the two groups after ultrafiltration. No differences
were noted in nasopharyngeal temperature and rectal temperature before ultrafiltration between the two groups, but the temperature in
MUF group significantly decreased after modified ultrafiltration ( P <0.05) , and was lower than H-MUF group after modified ultrafil-
tration ( P <0.05). The hemostasis time of H-MUF group was shorter than MUF group ( P <0.05), and the amount of plasma used
postoperatively was also less ( P <0.05) , although there was no difference in red blood cells dosage. Conclusion The insulation method
of using infusion heater during modified ultrafiltration in infants less than 10 kg undergoing cardiac surgery is safe and effective, which is
easy to operate. It offers a number of advantages which are beneficial for body temperature protection in infants undergoing cardiac surgery.

[Key words]: Infants; Modified ultrafiltration; Insulation; Infusion heater
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A H 8 3 LR Ik BERRRE ik i B 1l D) R 25 L A%
FEE IE K AE, 2RO UE (modified ultrafiltration
MUF) "3 5 4= AL %o I Y8 1) e 40 , R 808 A 80k
i LN s s R T (1 R RN N B E o ST
Z7E 10 kg LA 224 LA SMG IR b AE . SR
17, MUF i ph 45 8% 2 5 3T 7 sUR ], s R 2
B MUF AR AR RS, 24 8 8 o 1] A I A ) 3
BB LA R B3, AN H T BE M DI RE 5 AR5 FER
e, AT ST R IR 18 BN e I T MUF A8 f
B BRAE DT ITREAA AUTE MUF Hp S5t R L, 3L
w1

1 #MEHE

1.1 BOURH  AHFIE &0 g R K25 — R
BEBEfe 2 0l 2 A 3 (4L : 20161210-14) , F 5
BIL¥IMFREEEAERE S, £ 2017 41 H
27 A WIAEARBEA T IRIMEIRR T e R MO RS EHE
AL 42 B, BEVLSBL 25 M MUF 41 ( MUF 41)
SSETROINR 2% MUF 41 (H-MUF 41) , 5414 21 #i
B, MAFRUEARTE <10 kg, IU7E 4> B JFE B4 A0
PEIR FATSERME O MER B IR AR . HEBRR U AR i K

aLBE

ES) 3 a0

I S

WiRmE R BAEMEE

a:H-MUF ¥ 1

b:H-MUF 5L
B 1 MUF S5m0 deE 07 5 A

b HESUE % H
2 MUF S E 87k

T2 28 MAIDIEFARATT ZARIMEI L4, B
A B SR L,

1.2 HRIMAERREEBZTRA A BILRIMER Y
8 11 STOCK-SC BYN T 0o filidL, Bt >R FHf MAQUET
10000 %4 ( VKMO 10000, £ [# ) , [ ;= 1/4 438 (/&R
5E, PHEL) 4% R IR AR [ rb s 27 4 1l 9 08
PEFRZE Pl LERL 0.3 m?) , TiFERE T Efk
B SHRHFSR N 1.5 U B IFL04010, 100 ml i
550 ml FAHEE(20% ) o FBIEAR R H] ANIMEC
HE 5 L SO #% ( AM=301-5B0, HA)

1.3 MUF 5#rigmiaRiEs7 % MYl MUF #2%
A=V #4507 3K 78 F 3 kS I bk i 4 2 ) gt
SEAMBG R AR A v S KA B B A
L 11 5 RS DK % 3% 4 (18] 1abe ) . H-MUF 4144
PRI I o ) AR B0 Y R I 25 B R A R 2
DIMERAS R, HEAUS 4% RS 2s i MRS Tk
A 1a) o PRIMIE IR0 78 B (7] B %) 7 0 A i
TR, Z SR (B 1b) . BARER T X
AGEE 7] WLIE] 2ab, 50U MUF 2 2 Hhoi 4 )
TE 10~15 ml/ (kg « min) , M348 1l F A2 AL AS W 1 52 68
JEFEFE  MUF BRI HIZE 10 min 2247, MRAE SRR

EX)3 a0

c:MUF ##4L5

c: H-MUF Jnjig it
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fd FHAE B 17 (50 mm Hg) |, [R] B 3FAh 8 B AR TR
TN 7 EACEA R SR A L FE T, BIE R,
VRN TR O TR Bl 36°C (% A5 N T A e
36°C 5 39°C WML (F 2¢) ., H-MUF 4H [ 1 H
BRI AN FAR T PR IR A SRR F
B 4 a5 MUF ZLAHTR]

1.4 Bl Bamndg4ir  FARRT MUF J5 IRk
I 2 ml B 43 T4 ( GEM Premier 3500) 1 &
2T 409 L 25 (hematocrit, HCT) 5 IfiL 1 £ FH ( hamoglo-
bin, Hb) , e 5% I8 AT S M i B 5 A0 40U 1k
IS TE] (TR 8 A TR U 1 i 28 56 A i s %) B 1) ) R
SR LA S 3% FH & (Hb< 110 /L By 2T 40 it , W
M ACT>140 s BT A B Az H1) 2 M i 5| ik et 358 22 1)
LA )

1.5 “itadr A BIESHTR SPSS 19.0 i1t
BAF, TR TR A bR E 2 (xxs) FoR, T
TR ¢ K05 THECFORE N T R O R g o i, LA
P <0.05 HZERAGIFE L,

2 & R

21 —#&MW 9 MUF 45 H-MUF 44 B LZEAEI |
R RET HCT AT Hb  F ARG AR SMG ER BT 7]
e BELUBT B 18] 7 TR Y 25 R C e L (P >0.05)
W& 1,

22 MEAJE HCT KB 54%E%  MUF 5, MUF
205 H-MUF 2H LAY HCT 5 Hb BSHIERTE I
et ZRA G X (P <0.05)  {HM 4 A Jo 2
(P >0.05), MUF i, P41 LAY S iR 5 AR
TGt eE2E S HEIEG MUF 41 H LSRR S5 AT iR
PR TBUERT K- ( P <0.05) , Wk T H-MUF 418
IR 7KK ( P <0.05) . W2,

23 HuAg£igAR  MUF J5, H-MUF 4454 L1k
if ] B @ 48 T MUF 44 ( P <0.05) ,H-MUF £ )L
A5 1 3% & /DF MUF 4188 JL( P <0.05) ,{HZL4
MAHBEWATG AR, k3,

F1 PRI —FER L (n=21)

SiE| MUF 21 H-MUF £ /X2l P{H
AEIE(H) 8.33+1.42 7.98+1.58 0.76 0.45
R (k) 7.53£1.57 7.14+1.63 0.79 0.43
AR HCT 0.332£0.02 0.330+0.03 0.25 0.80
AT Hb(g/L) 114.5+23.3 106.8+29.8 0.93 0.36
ASD/VSD/HA(n) 10/10/1 9/10/2 0.386 0.82
MR AMEERF ] ( min) 33.27+5.73 31.89+5.51 0.80 0.43
3= ) ik BELBT 5 1) ( min ) 22.48+3.62 20.99+3.96 1.27 0.21
i ASD: Pr Al FR b ; VSD « %8 6] BRI Bk4bi
F2 WALILBIERTEHEPR L (n=21,x2s)
WiH MUF £H H-MUF 4 o P
e B IERT HCT 0.253+0.033 0.246+0.04 0.62 0.54
e JEHT Hb(g/L) 76.3£12.0 73.8+11.3 0.70 0.49
MUF J& HCT 0.351=0.04 " 0.342+0.05 * 0.64 0.52
MUF J& Hb(g/L) 126.3x18.1" 133.8£10.9 1.63 0.11
R PE TSR (C) 37.13£0.86 37.25+0.92 0.44 0.66
HBUERTATIR(C) 37.04+0.58 37.21+0.61 0.93 0.36
IR S (C) 35.79£0.31 37.20+0.35 13.82 <0.01
HIEFATIR(C) 35.88+0.40 37.18+0.38 10.80 <0.01
B g BT (ml) 425.33+88.72 436.29+79.41 0.42 0.68
iR S REHT AR P <0.05,
#®3 PAHBILHADIEAR L (n=21,xs)

WiH MUF 41 H-MUF 4 18 P{H
FEHLJE 1AL E] (min) 15.23+3.55 7.37+2.98 7.77 <0.01
ARG L1 40 L (ml) 89.22+25.36 75.82+20.34 1.89 0.07
AR J5 13 I (ml) 110.35+15.42 56.48+19.11 10.05 <0.01
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MUF [ 1991 4F% Naik B RRE G2, — H ¥k
Tz R TN UERSME R O RETFAR Y /N JLER 51
e B4y L P AR T /DN 9070 T Ok 114 I Y R 2 T
S L0 B 4 B 4% R TIfe. 5 HLIE MUF fedg
P S At 118 B LA N 2 40K 4y, $25 HCT IR 1R85
JE BRI PR, A B e 4 R AR, 2 WA g R
B, MUF BEA%Z2 A 0o LK il | s5582 1iti 1) e -5 il 1t /257 RHL
F1, BARRIER 7, A RO B A HL0L, X T ARG
Bl DA B AT B R B R

PRAMIGER 5 AR I 25 7™ 5 5 1) 368 1. 1) R, R A1 ek
1P P 55 /AR RGBT D RE IS B0 IR AR S 0
18 O WU T BEAR, 51 K& U 2R 9802 T A% oo A 2
wOT RN L IE T AR BRI R T AT
AREREE PRI A DR i, {2 MUF Ji5 9 5 B2 B
R H W 20, T MUF 225 HLG 3- 1T, % W 2
T5 2 I ] 04 7 2 1 AR LA O PR TR R S T T B
DR 2% A4 BIR ], RS 438 1 B DA SR AT ] MUF {4438
Tt R R LT 5 TR S KO P LR D
B PR AR, T HL 45 MUF I ja) ol %iE 22 m ) LAA IR
T R SR B LR 2 R R B R K4 5 51k
W38 P9 B2 A g5 4 9 BLAS R FRSMIG IR 5 LAk T
REVKAZ 5 A, 2o e 9 2 T 23 8 R 3 A 38 O HLAS A
TR AR, TR S8 N R 2o e A AR S R A B MUF 1Y
RO, I AR 5% 2 501 FH 5 3 o YR i 3
T MUF &, % UL U8 5 A IR A 37 10 445 SR IE 52
O IEARAER I ROR D],

AAHGE H-MUF 2H iy FH 35 38 i 1 25 10 455 1 2 46
THRBUERR L DA I, DA B IE A I, 34 %S5
TN 82 fok o R AR . H-MUF 2078 %8 6 % 4% |-
AN T — B L #% 4 B% (140 mm ) {5 T8 ) 4
TEES BN T 12.5 ml T8 &, %o R T AE R TR
i, Wi EBIEIS HCT L85 g T BT,
KB T MUF (9 FUHROCR . 45 RAESE, Mk H-
MUF 41 L8 3R 55 AT R 24 5 88 8w K SF 45, 6
I T R Tl MUF 20 58 ) LZ8AH [R] i ] MUF
Je VAT B S R AT, O ELAIC T 1E H A, BRI 2 ol FH ORI
B, AR R E R E B IE W KF, AR FEILRG
PR, 2=KI A 78 B4 JL MUF Hh 8 SR A 28 T
T AR R R A 2 B AR TRAS AR AK
S, E U8 R B A TR, RS =
ARG R F IR AR AT MUF R, {E 0 76 #5% in 4
JRBEANTR], AH B2 I FH 3 30 i R T 2 2 S8 5 hy

faj i

AR, AR H-MUF &4 i — P 8 LR R 4L
20 it o, {ELBA S RIS T 0l 2R 5 L T R T
VI BB I 46 5 T AVRHEE AR 1 1k i B e R, AR
J& H-MUF IfiL 3% FHs0di2b o] G5 4 g 5 PO AR
PR A R T IE R B I RE B VK R A O, R
Sy DAL A R R A AN AN () R A T B S A I
A 0 B Lk AT, RS B AR R i e AE
FETA 42 5L MUF ¥5000F 58 5%, JCAF AT 4T .
EHERRENR IR,

ZE LT, AR SR AN 1R B, R 3 3
OB &% S AR MG PR MUF B9 AR IR 5 36, % e Ff
B, BT R A R T 2L L0 IEF AR UL AR R
Ea
B &3k
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[(WE].BH HHEAR R BEEARHFLLYILOIEFRAGRBCREHIT, At REMES — T =0 ER
2015 4F 12 A 2 2016 4F 12 7 166 il 8 kg L FEARIMEAR TATOETF R EIL, HEHLEFERE D0 A B Hdl, A 485
WELH SR il KB UE ; B 4N 920 4L, SR A IE o R AR g + [l f A B R AL, OSP4 BB 3 RO R L i L 2T 40 e 25 B R
T RIEMIEIRGERA TS, R 166 BB H BIUR 72 T A, o0 B IELS UG TGS ARG 5250 240 10 2140 i b 2 B B e
FXFIRLL( P <0.05) ; SEH LA A 5 FAE Wi 28 B3 B ISR P ALA B IS RIS T X BRAL( P <0.05) , 22 545 Guit 24 88 3, U8 )5 5
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AR ) FORE W B A R AR B 2R A

[RER]: bk REE RIMES 224015 5 29 N

Effect of modified ultrafiltration in infant cardiac surgery
Zhang Xiaozhen, Li Gang, Wang Shuwei, Zheng Huiling, Liu Jie, Yang Qiaoling
Department of Cardiovascular Surgery of People’s Liberation Army 153 Central Hospital ,Zhengzhou 450000, China
Corresponding author; Yang Qiaoling, Email ; xsl_one@ 126.com

[ Abstract] : Objective To explore the clinical value of modified ultrafiltration( MUF) technique in saving blood during extra-
corporeal circulation in infants. Methods Cardiac surgery was performed under exiracorporeal circulation for 166 infants under 8 kg
from December 2015 to December 2016. The infants were randomly divided into group A and group B, while group A is the control
group with conventional ultrafiltration and classic improved ultrafiltration, group B is experimental group with MUF. The hematocrit, ul-
trafiltration volume, blood transfusion, residual blood volume, ventilation assist time, postoperative intensive care unit length of stay
were measured in different groups. Results There was no statistical difference in hematocrit between the two groups. The total amount
of hematocrit and ultrafiltration volume in the experimental group were significantly higher than those in the control group, while the
blood transfusion, ventilation time, intensive care unit length of stay were lower than the control group. Conclusion MUF technique
and autologous blood salvage can reduce the amount of blood transfusion, improve the stability of hemodynamics in infants after cardiac
surgery, shorten the intensive care unit stay time, and may reduce hospital costs.

[ Key words] :

Optimized ; Modified ultrafiltration; Extracorporeal circulation; Infants; Blood saving

JEE 10 T 7 2 B B 40 ) L IETF AR AR IMIEIR (ex-
tracorporeal circulation, ECC) % FH B A, {H & 7K
LT 51 % 0 4 B G e g AR AT I3 Fp ) 5
T FLER Ui 2T 2R L K R R RMA R B
7 V) P S 34 MR n A1 okt o sk 2>
SR A TR ECC & M B e i Nz —
DR B R BINELE RS AN ECC A BRI . 2015 4F
12 J 2 2016 4F 12 ] | H XA LG 166 FI7E ECC
THOIEFARE 8 kg LT LA 51K FH w4 F it B

YEZEBAL: 450000 MM i 50— = BEBE.O RS MR
EIFEE: BT, Email :xsl_one@ 126.com
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1 #MEHE
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UE AR BTZLZH M 2 (hematocerit, HCT) =0.50 )48
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1.2 ECCH AR HBEBRHEKWA LG KB,
Stockert S3 AUy, P8 ¢ [ 7= B | [R] ok 3
o SR FH LIRS B T FT 45 T8 B I 2R 47 HES,
A 20% NIMHBE A 10~15 g, 4R AT HCT {0 A
TR AR LI AN 1~ 1.5 U, J B s B 5 3 oY
A FLRR AR VR AT HE . AR TR P AP 42 Tt 1t
L HCT 4EFF7E 0.24 DL B, A 4.4 ECC & ]
TG 4T H KU A8 JE ( conventional ultrafiltration, CUF) |
PEHLEATZ L MUF, I3 75 1) M\ 32 20 kA3 1t 5 26 48
VB BIEAS F I B4 0y, 28 MUF 4518 1%
270 1, B 4l 2R MIEAT CUF  E=HUE 1T
{1k MUF, i f 10~15 ml/ (kg + min) , M3 75 8 M &
Sk 4 2B IR B UER , £ NAE R 2 mm
/N 2 A0 By, WK E N2 70 ml (1400
WA RN 2 A G, 2 A G P IV R 2 A I
B 300 ml 7247 FLERARAS R, 1 U6 R B 32 3R 2 1% 8
I AR FEMLAR 25 5, 25 97 A 009k e iy 22 s ik Ae:
T UEARETS IR B UE B AIAE 8 ~ 12 min, 44 i kA
B PR B B AR R AR I O e R A T L
R 8 P BT DA = 0 J o A 4 T A 2z
W, itk MUF 4858 &4 7 XL 2,

A L L
T B B IE TR l
—— @ —

5

H

fik

Htl A

: . t
—J O

JE fil Ec
B 1 Zd MUF

EHLE = 5 AR
z ks BIER l
P

P

l A
——@ T
JiE it TR
B2 fiftk MUF

TR A

1.3 Samlagar 405 WA A 2 R s TR It ] A4k
JEIRBF ] | 32 20 BKRELTE fa] | ok S B s fi) R e i
R BRI | T0UFE 22 i e AARAMIE IR P I R i R
AL PG IR &, W T AR IR AT R IME R
T RIMEARLEH G BIESS K5 F ARG H 5 AR
J& 3 h HCT BY284k s SR S5 ICU B[] A J5 A3 Be it
Ti] P AT LA B st (i) | 20 i i 5 P o A U S T A
ML i RS R ZEK 5 R i AR BRSO &
HESFFR R .

1.4 %itsam 8RR SPSS 22.0 i
TG 2F A B B FH B AR 25 (x2s) R, 3T
B R RO R 5 T i R FHAE S BUG 5, P
<0.05 NAGI¥2E5,

2 & 7

21 —fRERTH WA R E ARETME R A AR
i R 2R — R R, 2R TSR X
( P>0.05),WFE1,

R LRGSR (n=183)

L gE| AYl B4 P
H(n) 43 47 0.533
() 6.8+3.9 6.7+3.5 0.862
A (kg) 5.8+1.9 5.9+1.9 0.735
EXEESIQY) 45 53 0.207
Jo5 (] B B4t (n) 12 16 0.407
Jili g kB (n) 6 7 0.773
U PUHRAE (n) 7 9 0.599
HoAth(n) 6 6 1

22 mARFHELER WHBREFAREH ECC
A | 323l KB T A S5 A1 e R L L s 25 0310 T
Gt R (P >0.05) , 5250 2H MUF B[] 78
RS T X A ( P <0.05) , W7 1 & ECC
FH I FARHLII APPSR AR T XL P <0.05) ,
ZERAGIFE L, R 2,

23 WmAF KAT/E 2 MUF &7/ HCT &% W4
BEFARIFUEAT(TO) \ECC 1 (T1) ECC &5 H )5
(T2) . ARJ5 3 h(T5)HCT #2208t 2¢ 5 X
( P>0.05) ,MUF 4555 (T3) . P AREZEH G (T4) 52
K20 HCT WA 35 T X IRLL (P <0.05) , 2 %A 51t
R WA 3,
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xz2 WARGIARPEIE (n=83,xxs)

i H A B4 P1H
FAMSE] (min) 23585 215+55 0.073
P HMEEREE ] ( min) 105260 112271 0.493
F= BN KBTS 18] ( min) 50.5+32.5 55.5+34.5  0.338
U L BB S [ (min ) 49 11.5+15  <0.001
AR ARAR SR (C) 30.5+1.35 30.5+1.4 1
THFE I M 2 (U) 1.65+0.35 1.5+0.5 0.026
WAMEF T IL(U) 0.45+0.15 0.4+0.1 0.012
PEW B (ml) 300+213 425+287  0.001
FlAHLIM & (ml) 100£99.6 40£94.3  <0.001
1EHUE R (ml) 75435 57.5£22.5  <0.001

0.6 -

0.5f Bl 7 )

0.4t T +
= E—
Q0.3

0.2}

0.1

0

TO T1 T2 T3 T4 TS
iE."P <0.05,
3 WiZH HCT b4

£3 MWHBERGIRRE R (n=85)

| A4l B4 PE
ICU ] (h) 29.5+53  27.6+2.1  0.002
ARIEAEBER T (d) 7.15£2.1 7.17+1.4  0.942
W% L B P 1D () 10.6+3.2 9.5+1.9  0.007
HBUEJE 1M 2K & (ml) 118+38.3 114+36.7  0.493
B JE £L A0 i (U) 0.37+5.2 0 —
ARG RZEK (mg/kg) 2.5+6.6 2+7.9  0.636
Sl (ml) 80+55 70£50  0.222
DHRE (n) 2 1 1
ZWRAICU(n) 4 1 0.364
TWRAETRE (n) 1 2 1
PInAAEAR(n) 6 1 0.122
5 B AR P () 0 1 1
BT (n) 1 0 1

24 AARE SEIAIRJE ICU B E M) FFIAL
ff Bl ) B AR T X B ( P <0.05) , 2 S e it

SR BRSO 1) HCT 7218 % B [, &
P A SR, A 5 A B B 1] BRI I A A R
Je W ZER 5 i e AL LU B T2 25 57 (P
>0.05) . PHZH A E SRS AL, ot B 1 ik
TS PUIBCRE R SO HE S R ZE AR B E T, B 5
ECC FEEUEA I Ao KA, Wk 3,

3 9 i

NI SAIPIR PR AW AT N S R0 AN
Jo e A M B A 2 TR, EEE m R ILA I 1) k&
JU B O E SRR R KRR D T PR e
ECC A5 M 4 B T 30 & i 2K, AR AR T
AMAFNHEAT 980 A5 I RAE . A PR il 350 4 o2
B4 ECC BEARMATT /D (i 1l 25 25 e KA O
JEss B LA Ol 2 R A RZ W, bR T T R Bl i AL
Yuii ALK A S5 IRA R BRI RAE Y & HLA
WA ICU 155 B A B[R] F K BT R DA AR R
Ha JXUBS: PN A S S AN, TR TR R A A
B, PR MRS TR BRI TR I & anfer b
T 5 P 7 [ s AR i i A DG I & 1 R A, T2
fe AR 12 A4 O T Ife O RS b ECC A BRLOR W 45 By
BOCTEME S, BAMNERGE i S0 ECC 45 B AR
b 25 SR s SR U A T 7S, AT 38 38 /0 i L 25 R i 1,
(O A AR R I 5E ™ B sk /i i i i Jl ) A S
FERAE  AHZIH AT EE A BAAC A, s B 3 o
AT E I,

IR AR R ECC S B 2 il H Y i
HBh B, FRA e MUF, 1T LRI ECC 4538 iy 7%
AR HE— 2L e 4, HER AR 2 K 5 e i 2140 il
S LT 8 W A AR i AR B
FEAR B ARWORS 2F , AL MUF 85 HoAT o5 & 45 2 3 5,
FEA B8R ALk B A AL , 308 3 A7 R U0 A 114
A TE P9 T AT ILILAE PR ARORS 25 P e v 43 o)
FRERN, FE R BT A M B, A UE 01
SCYGZH HCT 7E#8 U8 25 A5 MR 25 5 ot IR 4l
1R, BN T LY T 2T A A it /I Al Bt R vk
BEUT RS i D) RE B3, FLAE OC M ad A rh s A Bl
I AR A T, A T8 Lk 2D | 2R K 46 S e B[], i >
AR5 A A A S A AR R (RS IR S K
AN, R T ML 425 [l 4, BT LB g A
(] Lo B4 K [l s R 8 e B 0 R 2H 22 A 3R
BRI ik e Al D BE , 46 R T AL SR [E) A ICU
15 A IS T, KL P9 2R ARG B 2 P 5 02O LK i, 2
D AR DI RE AN & TR PE | 4 R 10 3h 12 AR
TE o
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ECC & —FhIEAE 2R M 0 I VR A6 R At 72, 23 X #IL 5%
A B4 B AR S W 235 B iE, (] Hsf R 2 198 981 7 v A - '
ﬁ‘rfziimlﬂ(‘]ﬁﬁ/\%jmi}q‘mﬁiﬂ(‘j?ﬁ% , jt/ﬂ\:%j(j‘ﬂ:% [1] el-Zein C, Ilbawi MN. Recent advances in neonatal cardiac sur-
BRI ARSIV L 7 2 o] Word J S, 2008, 32(3) 340-345.
%ﬂ?ﬁ \*%éﬂfl EI/‘J ECC %Iﬂﬁ]ﬁo ’fjlj’ﬂj MUF &7&%7}& [2]  Pedersen LM, Pedersen TA, Ravn HB, et al . Outcomes of preg-

nancy in women with tetralogy of Fallot [ J]. Cardiol Young,

WK B LT B (Bt A Hps . O K FAR 2008, 18(4) ; 423429,

AFIE] 7 P AL B A il I it & @B I8 28 X 1% (3] Iyengar A, Scipione CN, Sheth P et al . Association of complica-
3 BT L, 52 MmO e o A At 1 2 A v e tions with blood transfusions in pediatric cardiac surgery patients
s WA o S rp s 8 IR R, MR A7 0 R 3 2 2 I [J]. Ann Thorac Surg, 2013, 96(3) :910-916.

B DL EE IR E  DTh H FAE FRE  ARuE (4] Jebf, Bk MRS T AR M 4 L 3. o R Sh g 1 4

i%,2012,10(1) :1-2.
R = I W > 2z a1 VE far
PRSI (38°C) F ARG IRIL (24C) 55 15y ey i v, 5. (AT LI SH 35 309

PRI 28 0 8 1T, DA O A8 3 A TR0 2 (bl iR B2 W BB [ D], [ R S FR 4, 2012, 10
JE 35.5°C , SR 36.59C ) 1 @A P K 4Pk g (1): 6-9..
0 S R AR T RS S S B A, (6] SRR A, A A e R A R
sk R I EITAE ()] AR SME R4, 2014, 12(1) .

° 21-23.

S N - N Mo ok

18 ECCOHEF A (A MUF SARMERTLY ) e ey, st s e s fe 5200 JLURAMFR o i
FHIML AR SRS, AN B AEAE 1Y, SRR A= R IR Ui 1 JH T 30, SR LR, 2008,10(2) ,152-154.
FEE A AE B 25 TN M SR, How 5 HoAth (8] /ML BB 7 B O 5 R TR [ 9] E R MG 3R
FEt 2R A I FH (AR e PR I 5 o | A ML 7 38 75,2016, 14(1) :62-64. -
B PR P 5 ISR L i vk B AR % 1 7 <”§ﬁﬁﬁﬂ= 2017-08-31)
R L5 5 £ 6 45240 L F (T 201801729

FHAE) A B R R b s/ R 1 Fr i A

D=2 2 7 G e T R e 2 A T R A A B o T S T R e A e A e e e A A e

(REMERSMEIR R E) I EE B A

Nz
i<

)

S

(P EESMERRZE) 2 YA A5 2018 4F i 2 Tl g SUR T, B80T 28 H T TR 45 64
AR A BN [ GALE AR TS FRSCBOT B | AR 2% T S AR (AT Il AR SRR B, AR

F AL G G )
RFE TGV RBA Y JEI ARG AE 2019 AR TF U AN 2 8 AR E (1R BRAL) L
T BT AR S B nT HTABRAS , A R 2 AR S 98 S 1t PDF A oA i 7R s, sl fE o
PIBE g TR R OMIEER 227 Rt T 38

AR REF RS, B w2 ARG ) SR AR B, AR TR TR ARt b —4F RO ILF5 18 3C 6 ~ 10 i IF:
BT — MR,

R N RO
=
2
Kt
o
Py

HF %

Nz

Hh FE ARSI B 2% 2

ft

S
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B LR MIE BR 1 2 3 AL 36T A D)
BB ML 2 Wi 1Y 470 25 A 5

JE R, R W

[(FWE].BH  WEEIMEIF(CPB) ARSI IELBER (CHD) BriG FARAGEL L, 2 H 8 A A #5 XF H AR
e M IIRERISE N, ik 6 I~ ~2 2 KH 5~ 8 kg, HIKFE CPB T4 CHD 1A F AR 40 Bl B JL, BEHL M SE5641 (D
2H) FIXTHRZL (C 2H) , 554 20 f5], D 2H7E CPB & I AT R E MA NI HZEH 10 ¢ JEFF 5 min, C 417E CPB 5 min 5 IMA L
HEM 10 g, ORI TG (TL) FARZER(T2) BB 8 175 0S50 2 K0 25 D0 18 80 | =i = i #4375 &1 (TEG ) A6l
BEMINRE . 0T BLARATHEAYOR CPB i E] | 32 3 kBT 18] | (5] A W43 (ICU) JA 1 h.2 h 4 h BYH5 | | e A 300 it i
F& JHZE AR CPB 2t B I8 (MUF) J5 1212 [ (Hb) W R/l (Ple) 714, 6% C4BJLMIICU J5 1 h 2 h fg 5| &
SEEMER T D A B RGE2E 8 X WAL B LI Ml 5 R g 24225 . [6) T1 BF AR E . T2 B 2009 Ple 31400 2 AL
( P<0.01) AL ELER C 410 BART D 4H( P <0.05) ;T2 B 45 % S5 iz e ] ( R) B i bt 8] (K) 4 ( P <0.05) , o 1 e KAR MR
(MA) BEZ/NP<0.01) HARMBBELSEIT¥E L, &t %id CPB FARJG, W5 CHD & JLEE i B 736 P | /M
BN =l N (NGt 0% o O v N P e e P e 2 i 2 (A T 0 N PN 8 B e s 1 W= AT 3 (AN 6= S =
W N IR <k

[XHER] .  RIMER; H8 ;BRI 1/

Effect of albumin coating of circuit on perioperative coagulation in pediatric

paients with congenital heart disease
Tang Xianhe, Zhang Jianfeng, Guo Shan
Department of Anesthesia, Tangshan Maternity and Child Care Hospital, Tangshan 063000, China

Corresponding author; Guo Shan, Email ; privateconvesa@ sina.com

[ Abstract] : Objective To observe the effect of albumin coating of cardiopulmonary bypass ( CPB) circuit on perioperative
blood coagulation in pediatric patients with congenital heart disease. Methods Fourty patients with congenital heart disease from six
months to two years old,were enrolled and randomized into two groups: the control group(C) and the design group(D). The D group
received the prime with 10 g albumin for 5 minutes before CPB and the C group received the prime with 10 g albumin 5 minutes after
the initiation of CPB. Preoperative demographic data, the chest drainage at 1, 2, and 4 hours in ICU, perioperative use of blood were
recorded. Kaolin—Activated Thromboelastography and Blood routine were measured after anesthesia induction(T1) and before leaving
the operation room (T2). Results The median of chest drainage at 1 hour and 2 hours and transfusion of blood products were similar
between the two groups. There was significant difference between the C Group and D Group in platelet count reduction ( P <0.05). The
value of R(reaction time) and K( coagulation time) increased in both groups compared with T1( P <0.05) , and the value of a deg and
MA (attainment of maximum amplitude) significantly decreased ( P <0.01), but no differences were found between the two groups.
Conclusion The platelet count reduction can be mitigated by albumin coating before CPB.There is a trend that pediatric patients trea-
ted with albumin coating before CPB output less chest drainage.

[ Key words]: Cardiopulmonary bypass; Human albumin;Blood coagulation; Platelet

PEFBAL: 063000 JF 1L, B 1L Tl 4 )y P4k e Jok 1 ) (3 2 R IO TE AL . AT A A, T FE e P i
) OISR CRAENE) 5300457 KPR AEEPRCIETRBE By (3 1 (0.0375 ¢/100 m1) SE AT LAWK D i /M
PESMBIRECS ) R Kamra C 4525 % BFGEAK H0E TR SME

BIFMEE: 35 I, Email ; privateconversa@ sina.com
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¥ ( cardiopulmonary bypass, CPB) T etk 3l ik 52 # #%
R INA NI (2.5 g) BT AT B
g A 1M /R (platelet, Plt) W, SERYEL
IES ( congenital heart disease, CHD) % RERILE
FURPRTE  ARHTEFRA R LR, R B 7Nk
1E R R I /N YRR T A AT D A v R
E O S DN W o == o (O P T 0 N AR
L ARAAE B IL CPB i1 10 g Al &, FE AR IE
Ho A AeF5 Gl AR BE E R OL T EEA L
A I TRIAL BRAS B 0T LR S8 1M ) RE Y 20, LASBI )
B )L S22

1 #AMEHE

1.1 JaflidsE LREGRIZ G &R ([2015] -
0113-2 %)  BILKEANE , THUEE 6 N~ ~2 %
1K 5~8 kg, BHIKTE CPB 4T CHD i TR 1 40
B8, AEFRUE. b7 8] R B | 25 8] B B | 3k
SR ISR A A E AU L A7 E i e
e HEBRBRIE AR T2 B8 75 1% DU IBAE B2 LA 1
Fr,ODyRE T DL AT EESRAR, HE IR m
WA AL R M T RE S H 1 L, ST B N AR
L. SIBRPRE . 144 35 77 [#] (thromboelastograph,
TEG) 458 7R 5l RAEARAFF Y I8 R Ay
BAEA S BLAR 22 . Lo hn e R AR
it 5 Z AR 22 AR AR ERY L AR
R BRI S5 AR BTAST , NS S AR 5 UL
FEIRR RS T 30 8] s B R AN, BRI I E 1,
F RBE LA 2 53 SC 41 (D 41) Frxd 4l (C
4, BEEH 20 i,

1.2 kB YR W ARRIKE G 2K, K
5 % CPB T, LS T BE I I, 26 45 15 1 T A
35~36°C , TR MLAE Bl KRN 25T i ok 2 0, R
TR hniEAL 8 BURESZ S 15 S 25 1 Ik
B 0.1~0.2 mg/kg, 25 RKJE 5~10 pg/kg HEFEIR
¥ 0.1~0.15 mg/kg; [BIHr 45 775 KJE 10~20 pg/kg.,
HEPEVREE 0.2~0.3 mg/kg, BRIEMEE 0.1 ~0.2 mg/kg,
PR B E L DA EE, U 50% 8T HL
PG A, R RN 8~ 10 ml/kg, 445 3h ik 40
J£>80 mm Hg, B ik — 44k 7 7E 35~45 mm Hg,
2 AR S & 30 mg/kg, L 10 mg/kg THMRHII
RIRFEEZEA

1.3 CPB 7  f#FH Stocker—SC B A T.OMli#L, JE
AR, LR B AR SERH L s £ YR

LEA L, ARFZ%ZE PVC B B (K HEIEF ST TN
INBLAD) Ham A A B O m T T AL
AR TG RG], D 47E CPB 45 I ik
TFE (527 B I 500 ml) Z5 505 N AL E 10
g (FEE DIAK 209% NI A F 50 ml/S0) JE ¥R 5 min,
TINABEFABEA I 150 ml, K& FHAETFL40 1 U(150
ml) JFZ 10 mg ZH MR 0.15 g HEEE 4 g kR
A1 g, HEH Z A0 (350 ml) IFEFEIEFR 5 min (7K
6 37°C i 1 L/min GBS 0.5~0.6 1 1) ;C
ZH7E CPB FF4R 5 min JEMMANIMLAEH 10 ¢, KA
HRRE LI BE [ 11141 25 H (hemoglobin, Hb ) 80 ~ 90
g/L], CPB JFUA 1 min J5 17 I3 B A8 T BE BRI, 7K
5 AR i 25 <10°C . 7E R PR (SRR 30 ~
33C) , R [ 120 ~ 160 ml/ (kg -+ min) ]
AR SRR A T 33°C i BRI T 2 bk, 48 3 Sl kAR
FORETE AL 4 0 1 SECA I O ISR . B R
1 20~30 ml/kg R HE, REFF 30 ~ 40 min HEHEE 1
K 10~ 15 ml/kg R, O N EAE E UG, IR B
L KRS IR AR 22 <10C, B E 2R 37~
37.5°C, HIAHEIE 36~37°C , 2.0 BE 5 AR 0o L
Wede A3 3 | AR R A, 2 T MG R R O 5 Lk
CPB, 172t B #7E (modified ultrafiltration, MUF) , #8
JEJ5 418 11 ( Hamoglobin , Hb ) ¥ £ 3K 100~ 120 g/
L, kA 1 1(1 mg fOR5EH : 100 U AT
) TR R HLES A 028 T RRIERIT

1.4 MR ICEBIURAETEAR TR (5], A
W& RHE ARFT2 W) CPB A 3 S ik BE i ]
[l FRE W% (ICU) J5 1 h .2 h 4 h B 5 FIA
$ ot )t P £ 5 2R AR T & MUF J5 Hb ¥ B2 )¢ Pl
T, EBURBES S5 IFR AT (T1) B FARER
(T2) PG AN B, A7 RS0 56 5 46 I i 3 0, TEG
(TEG 5000 i  Haemoscope 2> &) <) K EE if.2h
fi, 105 TEG A5 U 45 45 . S g B ] (R) | E i B ]
(K)o fi B KIRIE(MA {H) o

1.5 %it3 %k RH SPSS 19.0 Giit2#4r ik
TF T FORER B B AR i 22 (x5 ) Fom, AR H
BERFAWIA ST FEAS « K550, 20 P9 HL e R i 42 00 o
Tr2EHT, P <0.05 NZESFAGIFE L,

2 # R

2.1 BILS —AFA WL B JLAEYER A R
1 T1 WY Hb ¥ S Ple .CPB R [a] | 3= 3l ik BH KT s
(A REANE B LR G = 5, A R LEA T
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Pk, TELEE 1, B D4l P=0.612) f1C 4H( P =0.214) 4[] b4

22 REBE TEG #rml ik ORE: 5 TI
e, PRAR Y T2 YA AN FIFEEE B R R (P <0.05) ,
{BSESEATE IE R OB, D 4( P =0.713) #il C 4H
(P =0.682) AR WG T2 L, #—H0
Brol s, i FARERT,60.3%D 2HHILH 61.9%C 4
BIL R EWFEIEREEZ N, @K (A #XF T1,
T2 B 55 D 4 C A i F HE K ( P <0.05) ,FH41E
WK TIEHEE (HD (P =0.264) M1 CH( P =
0.307) PRAL A B AR WA T4 L, o f1: HIXF
T1,D 41 C 41 T2 B 5 o /B E 4/ P <0.01),
SEHMEMR T IEW YL, E D 4 ( P =0.401) fl C 4H
( P =0.237) AR LG4 E L, @DMA {H.
5 T1 bk, 4L T2 A HE TFFE( P <0.01),R)
Plt T REIRAIK , {5 - Y (B 35 76 1 # J8 FBl Y, T1 AT T2

KIWGE T2 L, #E— a0l 0, h F AR =,
57.2%D 2H # L 53.9%C 4 8L MA {E 3916 F %
WHEZW, L2,

2.3 CPB E#A#ti  (OMUF J5 Hb WKJE . 5 Tl
B, T2 g it 22 5% (P >0.05) ; 4L &8 L
T2 B S AR LS B L (P =0.729), @
Plt. 5 T1 Mo, BR4LE T2 8] BREER( P <0.01),
fH T2 B A5, C 400 Ple FREEE NI, 5 D 414 1A
ez a BEM, A% E L (P <0.05), i
W3, @B ICUJG C 4l 1 h.2 h Bg5] B (E
T DA RS A e B B R R RS T
SGIEICU J5 4 h Mg W B IL RS 45,
T 4, @PIALE LA W i 6] 5 = g1
25, RS,

F1 WABIL—FHR L (n=20)

e R c4 P
A 9.5+2.4 9.2+3.9 0.750
e (kg) 6.9+0.9 7.2+0.6 0.318
B/ (n) 6/14 8/12 0.613
T1 Hb(g/L) 111£13 109+14 0.756
T1 Plt(x10°/1.) 222.8+37.5 230.4+41.1 0.672
CPB I [A] ( min) 60.1+23.4 49.9+23.9 0.348
2 3 Ik BT A 8] ( min ) 37.4+9.4 31.6+13.9 0.289
F2 W4EIL TEG AFB SR A AL (n=20,x+5)
D4 c#4

TEG 35

Tl T2 P1H Tl T2 P18
R(min) 7.122.9 8.9+2.0 0.031 7.4%3.2 9.121.9 0.044
K(min) 2.7+1.1 5.022.4 0.023 2.2+1.0 47%1.7 0.016
o ffi (deg) 49.7+12.5 39.3+10.8 0.002 54.7+10.9 36.8+10.4 0.004
MA {# ( mm) 60.9+4.8 53.5+4.7 0.000 60.1+4.9 50.78.1 0.007
i A (HA ] LT . 25 5 P >0.05,

=3 LB ILEIMERG Hb K Pl 8 e (n=20,x+5)
D4 CH

TEG Z%1

Tl T2 Pl T1 T2 Pl
Hb(g/L) 11113 105+8.6 0.413 109+ 14 10611 0.876
Plt(x10°/L) 222.8+37.5 171.6£21.0 0.004 230.4+41.1 135.9+17.4 0.001

PR CA T2 S DA T2 LA BEXER P =0.02,
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x4 PBILE ICU JE M i (n=20,xxs)

[al ICU J& D4 CH P{E
1 h M5 i (ml) 14.1£3.6 19.5+7.4 0.06
2 h JgfEG i (ml) 25.3+5.4 32.6+7.1 0.10
4 h 9fES 1 i (ml) 31.6+4.9 34.0+3.9 0.862

RS I LFEIAR I 5 (n=20,x+s)

T H D4 cH P
EPRLLANMT (ml) 160.0+50.28 173.5+47.0 0.764
2% (ml) 43.0+48.5 45.0+43.0 0.923
3 i B YR I FUR I/ MRS FE' PR LIY R {EAE T2

CPB AR H o s HES 1O JIES MR & SR Ik
T ARG I RAE AR T NI A B — B
TESL, H CPB ARG BE M 2 g -5 BOR 5 3 1
ATHTCVE: i A, 33 % 2% I 2% K B AT AS LA B 22 4 Lok
VLI B ™ IR, A0 e PR 4 iR L BE i 2 BE 2 i 2
CPB RJG I RAER i Z 5,

ZEWFFEUESE AR 2R I 2 1 I A H A A
TR ACAE A ST fa B P R 52004 45 HLAR A X
Y SAFE ( saline versus albumin fluid evaluation ) fiff 57
SRR, WHIHG 1R A f ERE A8 1 52 95 W I
IR R Z 2R RS Rmge T AU Rk E
KA 2% CHD L, # AN EH, AASEEE
HOE I AL Iz Bl 2 1l 4 1 A~ B B, S e A4k BB 1L 4
i, 100 TEG 4 AN, 255 1 BE i i 72 v i 5
g3 (BEIMLIR 7 (EF 42 1) FOA ML 2H 43 (i /A 2140
J AR ) X I BTRR s Kah—Lok Chan 45"°' %}
100 AT AR BB IL S 25 2 BN e B R4 T
e TS R TEG AU, IESE 6 S H DL 24 L
TEG 87 2 7% i A\ X [H]; Elizabeth K Sewell %"
XA AP0 30 2842 ) LiAT T TEG Rl k52
A= 30 RINIHT AL TEG S505 240 L XN A Fr
AN, ZMESMRGE , A58 TEG 35 H 2% 7™ g
Mo

ARHFFE LB AT T T1, T2 B P LAY R
EIER KBTS o F4R /N MA (ERRAR, X 3B 22
1t CPB TR B i A 1% VR UAIL | £F 4 25 H1 5 2 Ag
AR 2% /MR REAE 55 , FLAL T8 il FO4TEEA -1
A, ST LA S I -5 S ) 2 T A | =6 40 1T A5 3
BYEIG I BOE T R GE RO, A N B A, AF
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The mid and long term follow—-up of extended septal myectomy for obstructive

hypertrophic cardiomyopathy
Liu Shuai, Ren Chonglei, Chen Lei, Wang Rong, Xiao Cangsong, Wu Yang, Wang Yao, Gao Changqing
Department of Cardiovascular Surgery, PLA General Hospital, Beijing, 100853, China
Corresponding author: Ren Chonglei, Email . renchonglei301@ 163.com

[ Abstract] : Objective To assess the results of mid and long term clinical follow—up of extended septal myectomy (modified
Morrow procedure) for obstructive hypertrophic cardiomyopathy (HOCM ) .Methods From March 2003 to December 2014, a total of
62 patients (39.6+15.1 years; 43 males and 19 females) received extended septal myectomy under general anesthesia and standard
cardiopulmonary bypass (CPB) with moderate systemic temperature. Transesophageal echocardiography (TEE) was performed to eval-
uate the effect of operation. TTE or TEE, and ECG of pre—operation, intraoperative, post—operation and follow—up visit were performed
to assess the effect of left ventricular outflow tract obstruction (LVOTO) at 1, 5, 10 years postoperatively. Kaplan—Meier curve was
performed to assess the survival rate. Results All patients were discharged without severe complications (iatrogenic ventricular septal
defect or complete atrioventricular block). TEE or TTE showed that the mean systolic gradient between the left ventricle and the aorta
decreased from(88.1+34.4) mmHg to (17.0+13.6) mmHg ( P <0.0001) ,and thickness of the ventricular septum reduced from (28.
1+8.8) mm to (12.8+4.1)mm, ( P <0.0001). Mitral regurgitation and SAM were significantly improved or disappeared. The average
follow—up time was (67.5+47.2) months (range, 12—146 months) with the completeness of follow—up rate of 96.7% (60/62). During

BEETE : 2 R e RRHIE A 5 6201 H (15KMMI18)
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BiEE . (15275, Email; renchonglei301@ 163.com
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the follow—up, one patient died from unknown reason. All other patients became completely asymptomatic or had mild dyspnea

only. TTE showed that the pressure gradient was maintained at the post—operational level. Long—term survival rate was 100% , 97.6% ,

97.6% at 1, 5 and 10 years. Conclusion Extended septal myectomy with modified Morrow procedure was an effective method for pa-

tients with HOCM. The symptoms and the cardiac function of patients improved significantly after the surgery, and the long—term survival

rate was good.

[ Key words] ;

JIE JEE 750 A5 FH 14 .0 WL (hypertrophy obstructive
cardiomyopathy , HOCM ) 1 4y JI JE& 40 JU L 1) — i I
B ZE % 3B (left ventricular outflow tract, LVOT)
A5 B 2 JH e o B B AL, S B T RO DO REAS
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MR 7EA i B S REARE O™ fELIE] Py o 3z 39 45 2R 4 3
B o AT B AS B B O AT R Morrow AR
A7 HOCM MYl IR FAR TR S IR T 4521, 15
TEVEAEAMEHAYT HOCM 1y e 3R, S il IR VA T
SRR

1 #RERFZE
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ZHE[ n(%) ] 19(30.7)
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Long-term effect of isolated coronary artery bypass grafting in the treatment of

coronary artery disease with moderate ischemic mitral regurgitation
Wang Xiaolei, Ren Chonglei, Wang Rong, Gao Changqing
Department of Cardiovascular Surgery, Chinese PLA General Hospital, Beijing 100853, China
Corresponding author; Gao Changging, Email ; gaochq301@ hotmail.com

[ Abstract] ;: Objective To analyze the long—term effect of isolated coronary artery bypass grafting (CABG) in the treatment of
coronary heart disease with moderate ischemic mitral valve regurgitation (IMR) and its influencing factors. Methods Clinical data of
the 63 patients with coronary heart disease and moderate IMR who underwent isolated CABG in our hospital from June 2002 to Septem-
ber 2012 including 49 males and 14 females with their mean age of 63.1+9.2 years were collected and analyzed. Patients were divided
into no regurgitation group (no or trace amount of mitral regurgitation) and residual regurgitation group ( mild to moderate amount of mi-
tral regurgitation) according to the results of transthoracic echocardiography (TTE) at the end of follow—up. TTE data, complications,
cardiac function and life quality were collected immediately after operation, at discharge from hospital, 3 months, 6 months, 1 year
postoperatively and every year after operation. Results  One patient died in hospital of low cardiac output after surgery. The postopera-
tive mitral regurgitation area decreased significantly after operation. Left ventricular end diastolic diameter (LVEDD) decreased signifi-
cantly (54.6+£5.54 mmvs 48.0 mm+5.8 mm, P <0.01). Left ventricular ejection fraction (LVEF) was significantly higher than that be-
fore the operation (41.3+ 8.4% and 45.3+ 9.9%, P <0.01) .The patients were followed up for 5 to 15 years. Eighteen patients died

WBE : S5 8 d L5 (14B)Z19)
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BIFMEE: EKH, Email : gaochq301@ hotmail.com
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during the follow—up period, 6 patients were lost to follow—up and 56 were followed up effectively (88.9% ). Multivariate analysis

showed that postoperative LVEDD is a risk factor affecting the long—term survival. Conclusion The treatment of coronary artery dis-

ease with moderate IMR by CABG alone is effective and has good long—term efficacy. The postoperative LVEDD may affect the long—

term survival.
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The myocardial protection of sevoflurane in patients undergoing cardiac double

valve replacement
Ding Mengyao, Wu Yong
First People’s Hospital of Lianyungang, Lianyungang 222002 ,China
Corresponding author: Wu Yong, Email :18961325621@ 163.com

[ Abstract] : Objective To explore the myocardial protection of sevoflurane in patients undergoing cardiac double valve replace-
ment. Methods From April 2015 to April 2017, 23 patients scheduled for cardiac double valve replacement in our hospital were se-
lected as the research objects. By using the random number method, all patients were divided into observation group and control group.
In observation group of 12 patients, surgery was performed with sevoflurane anesthesia whilst propofol anesthesia was given in control
group of 11 patients. Mean arterial pressure (MAP) , cardiac index (CI), heart rate (HR) , stroke volume index (SVI), and central
venous pressure (CVP) were recorded before surgery (SO) , before extracorporeal circulation (S1) and after extracorporeal circulation
(S2), entering the ICU (AO), 6 and 12 hours after entering the ICU (A6 and A12). Serum troponin I (¢Tnl), creatine kinase MB
(CKMB) , and C reactive protein levels were tested before the operation (S0) , entering the ICU (AO), and (A6) 6 h, 12 h (A12),
24 h (A24), 48 h (A48) after entering the ICU. Results MAP, HR, and CVP were similar between the two groups of patients at
each point ( P >0.05). CI, SVI, and heart rthythm recovery were significantly higher in observation group than in control group ( P <
0.05) after S2 and AO , while serum troponin I (¢Tnl) creatine kinase MB (CKMB) and C reactive protein levels were lower than in
control group, ( P <0.05). Conclusion Using sevoflurane can effectively protect the patient’s heart function, reduce the damage of
myocardial cells during cardiac double valve replacement surgery.

[Key words]: Sevoflurane; Extracorporeal circulation; Cardiac double valve replacement; Myocardial protection
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2017 4F 11 AW ERK—Be O ANBIAT 6 45 g i I B ECMO DEATIEPRIE IR 7 1 WU AT BB A DGt %0k i i 77
T3 ECMO 4 B B E05 G R ORIEA T IR B A T R 2, 85 R 6 2475 EMCO B3 (O RERS M I S R bR B 3 1 1,00
WERSHEAR ST 47 0% 4 5], A Bl B BB ARG 222 0% 1 61) B R HFR k-2 bk (V-A) #8335 B B 3 ko 3%
A (7 F RS BRI FUEER ECMO ST RS, B RS RRIRE , £ A, ECMO FHBIS TR M | 6 14 8 5 4>
TEMA AL, AL 100% , (HI 2006 HBE 4 61, % R 66% ,2 DI BAEA G BB RS JE TR R 5, 3 B (50% ) i
FEARGIEE B 14E, 8518 OIESNRIBIAR W6 A E IR ECMO &%4 AR TTT, B R X ECMO 32 1 |
ECMO (%6 Bl i 5] A B2 R 4f- 1 1 BA & A R ARIETE B ECMO I E R

(X8R HME EMCO; OISR BT AN 03

A retrospective study of '""Awake'' extracorporeal membrane oxygenation during

perioperative period in cardiac surgery
Deng Li, Zhang Guowei, Yang Hui, Chi Chao, Chen Yue, Liu Hongyu
Department of Cardiovascular Surgery, The First Affiliated Hospital of Harbin Medical University ,
Harbin 150001, China
Corresponding author; Liu Hongyu, Email. hyliul963@ 163.com

[ Abstract] : Objective To retrospectively analyze the clinical effect and experience of awake ECMO support during cardiac sur-
gery perioperative period. Methods Medical records from 6 patients, who underwent awake ECMO at our center during perioperative
period from December 2013 to November 2017, were retrospectively analyzed. Data including demographics, medical history, baseline
conditions, survival, and ECMO parameters were collected. Results ~Six patients who underwent awake ECMO perioperatively ( five
cases of heart transplantation, one case of acute left heart failure after ASD repair and pulmonary hypertension) remained conscious and
able to oral intake food during ECMO support except for initiation and/or decannulation of ECMO. All 6(100% ) patients were success-
fully weaned off ECMO.Four (66% ) patients survived to discharge while 2 heart transplantation cases died of septic shock after wea-
ning, and 3(50% ) patients survived for one year after discharge. Conclusion Awake ECMO is an effective, feasible and safe strategy
for extracorporeal life support perioperatively in cardiac surgery patients. The essential factors for the successful use of awake ECMO in-
clude patient selection, tolerance, timing of ECMO, and good teamwork for patient management.

[ Key words] ;

Awake extracorporeal membrane oxygenation; Cardiac surgery; Perioperative period; Heart failure

PRSIl 4,4 ( extracorporeal membrane oxygen-
ation, ECMO ) 1 A—Fh A 8500 A= fi 2 F5 T Bl BB 4F
KO A ZH T O HETFARBE AR O SR, B
HH AR, A2 ECMO i P IR 22t < R
ECMO [z 59 H, BRE /R ECMO REEAP,

BT EBXRINKESERERIH

YEE BAL: 150000 FBIEVLAR MG /R /R IE BB MR
S — I B Ml B S MR

WIRAEE ;. X%, Email ; hyliul963@ 163.com

ECMO & LHAERHE, 2 BB PE I RE A
FOPIL . BARCIEIE” ECMO fE7E 1% 2 10Ab (At F
BIEUL A0S B BT 5 3 A BRI ECMO
) — SERRR AT BRI = 220 R VR A T A
HUL“TEE” ECMO 1) — 2L IREE F 2 55, DAL ]
11%%,

1 ABSTE

1.1 BATHELE ECMO £ F% H 2013 4F 12
HZ 2017 4F 11 AR ER—FEOINEHER 6 24 854
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i 5 2 ECMO ( Sorin machine; Maquet Quadrox—i
Adult) FEATAE PR SR, v I B A o 9 S5 1
PR 1], O IERAEAR S A7 0% 4 1] 5 iU P 1)
P B3 (atrial septal defect, ASD) E#MAR J5 201 220>
1], 6 AIHNE ECMO M 4 iR F AT I i ik
~JBEBIK ( FV=FA) A5 KL e 3 Ik oo v
T (7 F W5 BB IR A 17 ~21 Fr, B IAOW
WA 26 ~ 30 Fr( Medtronic, USA ) [k & 37 R B
ECMO SZHER G, SR RFE RS, 2 0k,
IREAEFRTE 36 ~36.5C , i 4E457E 2.5~4.0 L/
min , 4= I3 3 € [& B 8] (activated coagulation time,
ACT) 4EH5F7E 160 ~ 200 s, L 20 g b %¥ ( hematocrit
HCT) >0.30, & i F AR 4 HAAE B0 15 N R8T
FGE M 3 7177, 6 1 5 F FLIR (lactic acid, Lac )
48 h J5 ¥R E] 5 mmol/L LAT, F 3 .0 IERS
R R D B 5 g Ay () I el ) 3 2 P AR T
( continuous renal replacement therapy , CRRT) J&97, 1
Pl IE RS A B[R] B FH (intra—aortic balloon pump,
IABP) i) S0 RE . BARIRRGER LA 1,

R1 BHEFBARYEANKTE (n=6)

i H Bl
A JIERS AL R A S HF () 5
N ASD A JE il K (n) 1
Z/% (n) 3/3
IR () 41.33£12.58
K (kg) 61.75+15.57
ECMO i BliistiE] (h) 262.17+239.11
ECMO #21f Lac(mmol/L) 13.17+2.64
ECMO 48 h Ji Lac( mmol/L) 3.55+0.88
ffiFl CRRT[n( %) ] 3(50)
{1 TABP[n(%) | 1(17)
HI£LAHML(U) 16+7.59
/MR (U) 80+35.77
i 1ML 15 (ml) 866.67+575.04
HiR ULVE(U) 8.33+7.53
ML PR (n) 2
T TE I IE (n) 1
ECMO I JE i (n) 5
IMLHEFRE B (n) 4
Jifi % (n) 3

A ECMO SCHF 1] 83 1 B 4, i 2 ~

3 L/min, SENF AL, BHEHATT , 52 B S5 A4
J7k R TIG R O B AR S . ECMO bl 72
R o JUE 6 7 R I 5 M2 B R T 1/3 ~ 1/4
TR I , G B O s B0 R A B R K R Y
20% 7] LA AL

12 %it# 7% RH SPSS 13.0 Giitak st , %k
TR R E R, T B ER A B bR 2 (x2s)
N o

2 & R

ECMO % Bl 5 18 250 0 30385 6 491] 5 25 42 3 It
FIBEHL, BEHLER 1009% , (HEL0E 1 BE 4 61, 35 R
66% ,2 .0 IE RS A AR J5 B3 AL | B e 55 il AN
fE, BT IERGAR T, 3 61 (50% ) e E ARG 17
TGS 1 4F, ECMO B BIET[E] 118 ~ 744 (262.17 +
239.11)h, ECMO Hi B 1] 8340 il T 6 A i 37 30
J15 A AN TR AR B 1 s eV L) 259 ] i A ()
RIS /D , Lac R, ECMO SZERf b 3 i fd
FH CRRT, 1 i ] TABP, ECMO 18] H B A [] 72
FERIFRAE , AR LR 1,

3 9 i

3.1 A8 ECMO # # A& Aol ECMO fE N —Fh
Oz R FBE BRI E 212 W F o0 IEF AR B AR
W VR PER T R 5 b8 L R A% b 2 R ) T 0 Ml
THEM AL EAERE R B KR4 ECMO e
il v (R AILAR G B SR TR S R, B
ECMO A 1 H 25 B B UG S & 0E (19315
R, IR 2 0 JF 1R 2430 B ECMO, 1 M 3k
2517 JEER ECMO AT S FAUAGH <, 8% T M
EHUMIE ST A B an S5 B A R T IR
LAY IE 32 Sl R 2k 4 R 19 b s ) 60 ik
[ i YNGR G <y N S RS Y& LY
A T BRAR i 5 R e e A o3 Wl Bt AR5 A1 a2 A )
FE VRS2 ] Ao sl L 245 00 T P LA B DG i 22
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SERY A G A 1] B a2 B 4 A 1 T il
IRERIIRAE , B A B RS, ol Lk B 2 B e
T AT R T el /0 7 98 405 i R 1 15 R R
fF, BELOIEEIFE A M— L IRk gz
B, e T R MR S B LA 254 TR ki
T LA R M 14 2 A= T st A ) T s 20 W i 3
I R, ARk R R IE w2 550 ) H,
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BT B R 7 5E L) |, B DA BE A5 AT 0
i ECMO B T 835 4 W 20T H B A T2 0E 1Y I i
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75 0] LA PR — AN AR B A AR
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U A T P B LA S i B A R
KAE, FEARL 6 BEE TS HIOIEBEARS (&
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PR | 08 BB TR A A LU, e AR ™
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Lac [, L3N 1 2#A0E (IS I M 2 9 107 H 7 6
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B A, HEAFEEE ECMO FrBt, BEAfEa N
S I B A £ I LA R i s B 5 )
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HZ 2017 4 10 H (8], O TFAR i i3 foks 25 A P R 2R 5 o B0 P2 E PG ER A ] A B ook, o B i PR 4 F
I 5 HlBEEAR PR BT = HOIER G, HEAETREENEAR 15~25(19.2) min; H

R SR AR

Hh 2 1 280 U 2 R ML P2 ) N 4 e, 3 ) TR AT 3R A A S RO A S B B R B . AL 5 1 A R RO
Ui, &% AR E A BSOS T S O T EARFRA G S 5 A S ELAR AT G B 2R i, A2 B ) T8 75 11 I A 280 b P o 488

A A OCHE
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Clinical experience with management of circulatory collapse after protamine in-

jection during cardiac surgery

Ye Jiaxin, Xu Hang, Xiong Jianqiu, Chen Yang, Ge Min, Wang Dongjin

Department of Cardiothoracic Surgery, the Affiliated Drum Tower Hospital of Nanjing University

Medical School, Nanjing 210008, China

Corresponding author; Wang Dongjin, Email ; glyy1234@ aliyun.com

[ Abstract] ; Objective To summarize clinical experience with the management of circulatory collapse after protamine injection

during open heart operation under cardiopulmonary bypass. Methods

Clinical data of patients with circulatory collapse after protamine

injection from January 2015 to October 2017 were obtained and analyzed. Results Fives cases of circulatory collapse occurred at 15 to

25 min after protamine was given (mean 19.2 min) during open heart operations. Two cases became stable after immediatecardiac mas-
sage and injection of vasoactive medicine while the other four received re—heparinization and re—extracorporeal circulation. All the pa-

tients were saved. Conclusion Circulatory collapse induced by protamine cannot be predicted. Prophylaxis and effective management

are important to save life.

[ Key words] :

ARG R 2 — i DA A28 GRS B2 2L P B LY
SHBIPERH B 2 K, BB A AU R MBTEEE A, )
2 0 BE AR BHA SMIE 28 ( cardiopulmonary by-
pass, CPB) i Bt v, [ N4 T 005 2 i SO N &
RN 2.7% ~5.8% , TEJE SN H FET- 3K 20% , ™
I WAETHT] I 70% & MR S 85U /Y & A=
2K 0.06% ~10.7% , " H UV 1 &R A 0.13% 7

AHULTE 2015 4F 1 A & 2017 410 A IETJ,EJU\
OEF AL AR 5 5] 7™ E fRORs AR A, 4R R

BELWA . ol TARME S HBEZjW A (YKK15071) ; B
T BAEFEAA TR H (QRX17131)

YEZ BAL: 210008 7 5T, B 5% A2 B sk IR e O M SR
=

WIIEE . AV, Email; glyy1234@ aliyun.com

Protamine ; Cardiopulmonary bypass; Extracorporeal membrane oxygenation; Open heart operation

IRV RS DCR AT v (1 N
1 #MEHE

1.1 —#&3# 20154F 1 H&E 2017 4F 10 H Lk
Az E RS R S B, 40k B AR 48~ 77
% fKH 79~87 kg, o 38 k2 )2 (Stanford A %)
4 4, R FSIRRBAE 1 41,

1.2 FARFX Ay B S U A I Ik 2
BRI T 17 T AREEAE 2 B IF R G TR IR S 5%
o RPHFZRMAWIIEFE 3 mg/kg, FE & 1L H]
(activated clotting time, ACT) > 480 s, 7 v W
ACT fH, 4 ACT {4 <480 s BT E . WAMIEIRSS
K R PO KR T, T S A
FFEFEEY 1.2 /%, JFRSE ACT BB s E A,
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fii ACT (B VK 52 o422 0m A= FRAE, % F AR UM
CPB Hf ], DL KTt 32 sl Dk BE T (] 4545 BE LR 1,
1.3 S8R ARGEEE MR R A ORI
S ferh (BUE R R A) 15~25(19.2) min N &A:,5
B R E W IS LSE N N P SR 7 TN 0 Y |- 2
RAGMEOBRE A R LRI E R T, 1
B I WSS = 7,4 10 U 0 Dk T v, 2 461
AER RSB 4 HIH A A R R,

1.4 #fL®EAGEET HEIRAEEAS
2 5T APYE LRE B LIRE 2 B RE K,
JEFINEE S O MR EE . RRONERE S IE 5 | 1%
[l i A S kR 2245 T 15 AR [0 .15~0 .3 pg/
(kg » min) ], EHE EBRE [0.6~1.0 ng/(kg -
min) |, Z M 3~8 e/ (kg + min) |,2 Bi44 T ik
JaZER 5~8 U/h e K S [0.38~0.5 pg/ (kg -
min) ], JF45 TG 7R/ o L ZE R Py, R BB
Vil NS WP = RERTT PR BhE
% SR A P TR A I R S K, R R 3 TR
(7] 215 (1] BJCHE 438 S BBUK Al E He il <=, 1
St 6~8 ml/kg, [FIAF WEIILCR WO L 28 52 4
TR R &, I T IR0 T el i Sz s o, 3
B2 T B8 & Swan—Ganz JEVE 345, MO0 4
PRI DB IR A LA T fife O JIE A 2525 1

2 # R

2 BITE R B S TR, S0 A 3 TR A A
B N JCRH o o 1 B R A s kAL, 3 1)
Y EH I 2 AL 5 SR AR SR i 480 (extracorporeal
membrane oxygenation, ECMO ) £ AR | % Bl 11 24 )i it
FIEHL, 4§45 T % 22 5 B AR IE YT (continuous kid-

ney substitution treatment, CRRT) , H:H 1 17 1M12¢ &
BOHERITR . 5 B8 ™ E i U AR

282 B TR 2 2 3l ko B S BORTTNE
TRE RGP Bk A e e T, 1 il
PR = gl ke J2 H 3T B &, AU /)N R B A
WREEGE AT VIR | 5 57 8 SEK e 28 1 1 2 B 4k
ZaRIr. Wk 2,

3 i
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TR T 91 A [ 45 6, i 2 3R 5 BUsE I i
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AR o 8 0atg | 03 BEL g v i 30 koA 7 35
S, FEgy4 B B PR 45 25 R, Bl Dk sl ik
S5 25 B5F T A R I T B, A A I 2 i RN A
DI EE E S kA, TR B N, AT Fo
i R R N, B2 e s 3R K 3k R BN
T8, GEREAE i 1 A5 EE 2E SO, 78/ f: f0kG 8 11 1 30
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Ny AR EE W R BN 30 mm Hg, TR EE I
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Gt A B C D E

(S 48 77 37 70 54

T F ke )2 o F ke )2 F ke F ke )2
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S HE ] * (min) 17 15 20 19 25
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Tt 5 Sh B BELT IR ] ( min ) 95 204 136 105 159

SR (min) - - - 28 26

B (ml) 950 2275 2770 4 850 3202

R AN R RAR 4 T RS 8 S 2 R A RO I ]
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G A B C D E
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[(WE]: B8 B4 IRIASMER (ECC) TEE 2B F 3K (AAA) R FAR TN HZR, FiE A 201140 A%
2016 4F 09 F , AR RO MAFSMNEMT B 208 F I FF i F AR 12 461, b 3 ikomd B2 5 R T W R B 3 ik slon
B Bhfik 6 51, BRI RIBE 24 AAA 2 6], TR RIRE 240 AAA 4 1, e FARBHE] ECC B [a] BT I8 A Bt ] & E 45
RSB FE YT AN E (9.2+1.4) h, ECC Ifa] (107.5£30.9) min, & 3= Zh K BH KA ] ( 79.7+26.3 ) min , 45 BE K %1 (20.8+
4.9)d,4 BIFIFH ECC & M , RJ5 1| BIERZE BB Z N\t A 11 plBE Y EahE, &8 WHEECC T
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[XBIA]: B2 FHME,; EIRIEIMER ; A T m 4

Application of normothermic cardiopulmonary bypass in the treatment of com-

plex abdominal aortic aneurysm
Luo Kuan, Zhu Zhicheng, Xu Rihao, Xu Jinyu, Li Bo, Liu Kexiang, Zhang Shudong
Department of Cardiovascular Surgery ,the Second Hospital of Jilin University , Changchun 130041, China
Corresponding author; Liu Kexiang, Email ; kxliu64@ hotmail.com

[ Abstract] : Objective To summarize the experience of application of normothermic cardiopulmonary bypass in open surgery of

complex abdominal aortic aneurysms.Methods From September 2011 to September 2016, 12 patients with complex abdominal aortic
aneurysm underwent open surgery at the Second Hospital of Jilin University. Aneurysm involving the celiac, superior mesenteric artery
or bilateral renal artery was found in six cases. Ruptured aneurysm was seen in another six cases, including two cases of limited rupture
and four open ruptures. Operation time, ECC time, aortic occlusion time, length of hospital stay and incidence of complications were
recorded. Results Eight patients underwent surgery with a mean operation time of (9.2+1.4) h, ECC time of (107.5+30.9) min, ab-
dominal aorta occlusion time of (79.7+26.3) min and hospital stay of (20.8+4.9) days. Another four patients used ECC pipelines for
blood transfusion.One patient suffered from multiple organ failure after infection and eventually died of septic shock.The remaining 11
patients were cured and discharged. Conclusion The surgical application of normothermic cardiopulmonary bypass in the treatment of
complex abdominal aortic aneurysms can ensure the blood supply of vital organs and maintain stable intraoperative hemodynamics. The
operation effect is good.

[ Key words] :

Complex abdominal aortic aneurysms; Normothermic cardiopulmonary bypass; Blood vessel prosthesis
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BPK LS 1& 5 ( CT angiography, CTA) BAHH12 W7, 5
1M534X ( ejection fraction, EF) 54 ~ 68 (63.7+5.6) %,
F I RAE MR L ; 4F % 40~73(59.349.7) % ;1K
#50~90(62.2+12.1) kg, &I MG EE 7 11,
6 513N ik 22 S8 s T 2 L 3l ik sl 80 i 5
Jik ;6 1A 24P 6 2 B0 o, v 2 461 Sy B o
W ARSI, DRI st Jhkoeg 1 0T 5 s Jok 1 T 7 9% T
Bk LAT BELIKE 3= 3h ik, A 4 49 R JF 080, i AR s
ABEHE T B | IR HR 2L F %, ¥ 2247 F R
5T, IR 1,

1.2 ECC 7% f#H Stockert S5 YA .0 liIl K2
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TR AL R T JE A8 Terumo— 18 FR A 2 Terumo
HC-11 MUE#S, HHIEE  FLRMAS [CHR  J7 I
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Al LA 0.6 + 1, 5B g N E LI Z 4 000 U,
AR R AR LA T 25% B R BE L 10% S ALH
10% HE WEIRES 5% MR = S vl fth T 50 73 U,
PiER AEAS, LRI MK B LTS
1.3 JREF ik ARYUREFAR L KR 5 R
Jra, DAKIME 2258 T K At PRV B AR RR I, 28 00
Frimiweshik el 2 15 sh ik 350N # ik AT AR R )
W, L2 A CE Sk e I A AT
1.4 FAREECCEH2 12 UITE4L S RRIE . H
ECC B FATHE Esh k& AR A R B w B U8
FOVATBIEH AR . HARE . D6 il 3h bk R I
B Bk, AT SR A A M RHEME 60°, 1T
AEMER 7 W SR LSS M RE I &0 11 1 Py iF R Ak
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HEM AT >480 s J5FFARTFEHL, PRI O REANS B, 25 1
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I3 SN A AT St — W &, AR UK BEL T | 5 B, W 5

WEIET R Lk A7 B sk A2 S ik, i e
TN TS 516 E sk & . 2 6B i 5 ik
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Bk B Sk Z I B 3k, L 1 500 ml/min 2245
V18 5 T VR VEE R U Bl ik & T B gh ik, B4 5T
WO ZE AAA | HEST ECC 8 B85 T3l ks i 2
[ ST AT 6 4, AT HE R IE P Ul 0, A0 R G Rl
I3 o N O s L B AT 66 32 4 ) e ik [ i, 4
PEIRFRAE o @A rvid o 42 ) e ik [l e 4R - i
S B K ( mean arterial pressure , MAP) £ 90 ~ 100
mm Hg, T B MAP 4E457E 50~80 mm Hg, AR 1<
SYHTHY pH {E A BE (R B 0T 1687 , R 01 X000 21 240
MILEAS (hematocrit, HCT ) B I i A 140 Jifd 2 ¥ LA 4k
FF HCT T 0.24 ~0.30, #8358 R 8 U 8 5K A 17
e AR IR A5 3% 18 ~ 24 mm Hg, i 3 H IE W
21 500~4 500 ml, FRZA5=HLEF HCT 25 0.30,

2 & R

FARMFE](9.2+1.4)h, ECC If[E] 60~ 144( 107.5
+30.9) min, 1§ = S IKFHIKTET [E] 40~ 120(79.7£26.3)
min, 5| i & (399.6+201.3) ml, A J54E BE#TA] (20.8+
4.9)d, 5 R UE B G 1 8, B BV A 1 500 ~
4500 ml, 4 FIFFRRAEZE AAA 28 ECC 45 B i I
JEVRFRRE M AR FE ML, 4808 M 3l 1 R,
TR . ARJFHI (30 d)FETS 1 B, iR E AR
PR B KR, A5 PR Hh 0 22 Ik 25 3 v | e ¢ 1A
PR FIET S, A 4 B AR T A LE LB T+ 0 A8
H RGBT DI REAR 4, 2R Lk B RIAYT (con-
tinuous renal replacement therapy , CRRT) Ji5 ¥4 41-4%
B, Prfi BB Bk e Ak ARG K
i, PR EBETT 1 AR R R AT, CTA R R
A A M MEY, W2,

R1 BEARWIGRTRH(n=12)

54l B (n) RGO FIME(n) R KZ(em) &R (mm Hg)  MEHEA(g/L)
RISk 6 1 R 6.4x1.6 132.8x15.1 125.6+19.1
WS ks 6
PR i 2 2 1 5 7.6+1.6 99.0+12.7 101.0+32.5
Fi R 4 fEHR I 8.3x1.9 72.5+11.7 68.8+19.1
F2 BAARDEARSEED(xs)
G| FARE A (h) ECC 18] (min) 24 h B9 (ml) AJFAEBEIH (d) B IIHEAR 4 (n)
WA (n=8) 9.2+1.4 107.5+30.9 399.6+201.3 20.8+4.9 2
M IEF Y (n=4) 6.7+2.1 0 174.0+140.0 25.2x11.1 2
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FEFRIK D G O NE SR AE L, AR o T B ikt
SYEFEDE, FEOOIIREAR S KA, HOS T I
W25 2 Bl 3~5 g/ (kg « min) , B 1k 0 E 3§
15 AERE FE SRR E . AT, A IR BT 16 A
A IE B T ZALXF 0 T AE 0 2 b R R B ol o A A
(A I3 BT T AR T R
33 MEFARREHE EEINEELERET R
JEE Bk S B kS R S bk T iR
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[(HWE]: B8 M —MH LI R + A B B 40 (SLES) 28 3 30 S B2 0 T 1 45 I3 400 M I <2 2 A2k 58 I 1 o)
7 2 M= 0 IR 0L B R VA Pl A A M A 355 SR IR R AR TR A T I A5k, sk B SD KU, I A Langendorff 2484
FHRE M 0.1%SLES 75 571 il 2 40 A i 228, 76 S 28 AR AS49 4B, AE 40 I b 28 85 37 3 d, PEM 8 AR U 36 AE He
{6, DAPI J&{f, DNA SRIE, SR 23 S RAMED: SLES T LI A% 22 5 9 240 M, Toak B9 A 40 i X 40 M k% DNA &
HERBREIRF] 96.27% ,Fii AS49 AHMINEFE 3 d, ML SZBR NI ST AE K DNA & itk B IE R Y 64.67% , #4518 i L35 7
SLES AT LAl £ H 45 by SAR %) JB0 0 Bl < 242 kil %) 26 40 SO Rz 25 T AT S0 A E AL A I A A 1

[ORSER] .  AHZUVTRE N T 205500 s A S L4 5 o 40 it S 4

In vitro perfusion experimental studies using a novel detergent for constructing

tissue engineering artificial lung
Ma Jinhui, Yu Jie, Qiao Yeru, Hou Chenwei, Chen Shuhong, Hei Feilong
Department of Cardiopulmonary Bypass, Fuwai Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, State Key Laboratory of Cardiovascular Disease, National Center for Cardiovascular
Diseases , Beijing10037, China
Corresponding author: Hei Feilong, Email; heifeilong@ 126.com

[ Abstract] : Objective To evaluate the function of decellularized rat lung scaffolds prepared by a novel detergent sodium lauryl
ether sulfate (SLES) given through the trachea, and the effect of cell reseeding by a simple bioreactor we designed.Methods SD rat
lungs were harvested and perfused with 0.1%SLES through the trachea using Langendorff. The decellularized lung scaffolds were seeded
with A549 cells and cultured in a bioreactor for 3 days.The scaffolds were evaluated via HE staining, DAPI staining and DNA quantifi-
cation. Results Native lung cells were effectively removed by perfusing SLES through the trachea. There were no residual cells and
cell nuclei. More than 96.27% of DNA was removed. The distribution of A549 cells in the SLES scaffolds was well-proportioned after 3
days of cultivation. DNA content of cellular scaffolds increased to 64.67% of native lungs. Conclusion The ideal decellularized lung
scaffolds can be prepared by using a novel detergent SLES. The bioreactor designed by us can effectively promote the growth of seed cells.

[Key words]: Tissue engineering; Artificial lung; Detergent; Bioreactor; Decellularized scaffold
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MRS (ARl AR & SR A BRTTAEA A | i
IR (kamoer ) , 21 2151 AL (Roche ) , ¥ ¥k T HL
(Labconco) , 27 i S i S ot 4 i L 2R £ I Tl B
(Leica) , 4> H sh AT A (FEER ), HL-2 fHIR
(PP TERT) .

12 22X A R SEEEGLR A1 (sodium lauryl
ether sulfate, SLES) (W[t 116 L TRAD A BRAF]) ,
Jitiyf 11 %Y I 57 40 ( AS49 4, ATCC) ,6- —J)k3E-
2R WE (47, 6—diamidino—2 —phenylindole , DAPI )
M F12K 15573 (Sigma ) , DNA #2557 £ ( Qiagen) ,
DAPI & 7l (AL P2 S A UH ARG R AT o
1.3 Z=%uik

1.3.1 BS54 18 2 SD KR, NS 3%
P 2 AR T (150 me/kg) |, JRR T 2 IS b 4T
TR O il SR R AR DB , BEMLSY A 3 4 (n
=6) I A, AN ZATAaT A B 5 150 48 i S 222 (n
=6) VIR, 25 N0 A0 e S 4 ol oA A4 i it
H(n=6) . JBEAHMIIT S 4EFAE AS49 40, 7EAE W
N th SR 3 d,

132 BiAHAIG B S FECRERA 16
G #EESK O A B i 2 langendorff #2/E & . TRFF
HEWE 10 20 emH,0,25%C , 43 0HEE . OIF £ 1k
(10 U/ml) By 285 77K 15 min, @Z3i7:0.1%
SLES ¥ 2 h, %8 F /K YE 15 min, @1% Triton
X-100 10 min, £& F/KiELE 15 min, @1 mol/L
P E AR 1 h, 5B F/KIEYE 15 min, @&
H(HEHE G500 U/ml, # 5 ZHK 500 ng/ml) 1) PBS
TEVE 2 ho AT 04 150 240 6 fili = S0 A R - Al
££7K ( phosphate buffer saline,PBS) H1,4°C fR174
1.3.3  BANAERCR IR HE G, 18 % il Fn i 20
MISZ BB LY 4% (1) Z2 5 W [ 22 48 h, H AT K AL
W YIRS pm 3EH AT HE Yo, BB A,

DAPT Y(h, . 1F il 01156 200 1 i Sz 4R 20 21 7 o s
YR ,68°C ,45 min, & HLBLES 27K ; & DAPI i3 A
FIE B INAERR A |5 min 53 H, Hh 86 B i
AR,

DNA 22 5 AG I . 1F it 28 20 70 B 200 g =2 42 4
2L R URTBROL T8, & FREL 25 mg, BT %, 213K,
R K 20 wl ML, 2 B DNA 3055 & 136 ]
BRI DNA, £ 66T 260 nm T2 HUEUE,
P154 H DNA ¥R, BN ng/mg,

1.3.4 (55 LY IO a5 1 HIAE S A M Flor )
(RT3 ) LB ) Oy s 2 2 FH I ) 2 | F2 4 4 RV A4
PRLAAN, I SRS R PR R R A BR S IRIE
T35 M A5 b 1 i 2 L5 SR o Ot 40 i =2 SR A

YN AP AR TG PBS WP YE 30 min, AS549 1EN
FhF-4 e, 5555 SR THEL, B 40 10° /> 41 B 7 Bt
F| 10 ml (1Y F12K 58 255575 (I 10% G4 115 , 1%
HRER/AEER,2 mmol L-AZWEAE, 1 mmol JE
TR ) , e S AR Al i 28 £ S0 KA AR X
WPy, HETERFRIEPEIE 2 h, ZAERAYIR
PEA§ TE 37°C \95% 0, 5% CO, i 21 i 555 35 46 b B
I, BRI R R 100~ 150 ml, I BE BEE N S
ml/min, & 24 h e 1 2BREFRAEED ) AR
WA 1T .

1.3.5 FHEZCRBVEN  ELEMIOFRAR 3 d 5, PBS
PRI S AR H AT HE B4 (8 DAPI 445 DNA & it
il

1.4 %itF % KM SPSS 19.0 #4753 20 #r,
DNA $dl 45 5 LA B bR 22 (x£s) o, AL IAT HL AR
KB R ) 2001, P <0.05 NA BEME2ER F
% H GraphPad Prism 6 {4,

2 # R

2.1 piamfeidf2 K AAWLE  IEHMHEE 0.1%
SLES ¥ 2 h J5#2iE iE (1 1C) , 2 58
TR, Tl 28 P 0 200 s = 5 o ags B it A i o4 2254
TEWAT UL (D) o A AN A AR il T A 4
AR

FEAIEF B E 0.1%SLES 1 h J&
C:WETE 0.1%SLES 2 h J& ; D . il £ 1 I 40 At S22
1t A S 4 % il
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22 MHAEMEREE  FAELRH 250 ml #E R,
TEAE IR — R M A, B 1A% 0 1 1 A3 3
AL, FEAHEIALFE T DL — A AT JC R L 35T 1Y
W, WL 2,

2.3 HE # & DAPI &0 1F % P A5 I 20
(K 3A,D) it ANML)S , v LA 30 1 200 e fili =2 28
P 5E A T0E% B A0 (B 3B) |, 2 JCAT T 40 A% A
YRR (K 3E) . S P AE AS49 45, AT L
AS549 4 HAE B A A N 34 A A R (81 3CLF)
24 DNA 4% DNA £ R0 B, 5k i A
Fb 0 40 il S R Y ) DNA &t i3 R (n=6, P
<0.01) ; 551 20 il S 2240 e, P AS549 4 i) i)
filipy DNA & FFF(n=6, P <0.01) {H{3ARE
FNEF MK, AR EEZE R (n=6, P <0.01),
TEFZH (1 030.20+30.27) ng/mg , it 41 it fili 52 240
(38.42£2.45) ng/mg, P 40 it ZH (662.27+7.58)

ng/mg, L&l 4,

1100 1
1000 1 i
900 -
700 -
|
500 -
100 1
50 1 . * .
0-

LA BATME 40
i S IEH AR L, SLES B2 42 P9 A9 DNA & 4 W]
REME (T P <0.01) ;5 SLES fili St B3R AR L, kg 40
Hi A Y DNA & =] 3455 (PP <0.01) fBATIA

IRFNEF K- (7 P <0.01)
4 DNA Em/HEEH (n=6)

DNA (ng/mg)

3 3

Py U N Tl 15 S 2o B 40 B R4 4
JL BRI SR, e O T sk SRR SR, AP i 3 AR
1) e o A R DT AR O R T A S
5 IO 25 T PN AR, 5 A T LA 2SS A 4
PR TEFNIE SRR , A L0 PN P15 1) A W S 4 P
PEAT 8 3R, B B — D B A SR B I BE R A T
it TR A RS AR R AR B RO U, B
AR A I PRFTE ML

1 5 2L AR N T 1 2 — 252 A M3t 240 M i
SCOR, PR B S I A A By T B A Al | = 4
Fa T LR P T B A0 B 4 42 9 1 R0 700 2 A

FE A IEE N B BEAN Ml S48 C PR AN AR ; D EH Al E S BTG S 4L F Sy R 20 A
B3 HE Je@( LFIR 100 wm) F1 DAPT 4L, ( LLFIR 75 wm)
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FREN (SDC) | T —Be FE A IR 4 ( sodium dodecyl sul-
fate,SDS) Fl 3= 3—( I Py 56 ) — FH 258 | IN B R
PYER AR A A58 ECM B R e
YA SRR T — o W A5 R R D) ] 5% 1 240 Ff Ak
FII A Ak 5 [RIRS I 52 S B 7™ o | A< A4 52 48 i ) ufe
PLAERE

SLES J&—Fr B L3550, F1 SDS 2 J& T %5 1
TR, St 2 K M G R Aar , o] LA e 4 e I L 4
A% A0 R, {2 SLES & 45 Z 483 (C,H,07)
A4 L SDS A, BbAh, SLES EAT I K AY
EV5HE 1 A W R i ok AR IR M BE L 2015 4E | Ka-
wasaki BT UHRIE T SLES FHFOJIER B 4n it , s i
ARG B AN R A R I B T 4
Jili 5 Bk HE v SDS 5 SLES #E A7 fiti it i 41 it , 45 SR
75 SLES AN HEAG ks 2 B3 il N 40 i, ECM 25 FH ]
R EE N oeHE , J N RS AE S50 i R SLES fili 48 2
A T A A SR 2 P R I A TR ACRE 0, T i
FhEEFIERAA I 25 B 0T BB SLES s 47

langendorff 48 C 2R B T LA R0 T
AN S AR A AR ST R 25 R lan-
gendorff REE 28 3 3L A G X SD K BN B 1A E 1
SLES, % T RAF i 4 M 2CR , HE Y48 DAPI 4t
50 7R JOHR B Y 4 i S 4 g%, DNA 5 3 /T 50
ng/mg, DNA EBRFRILE] 96.27% , 5 i85 T HLH
TARRZEERDY ) BRI, 5 4 3 i s ko e A
Pl 28 S ARV T ) % 1) I8 200 it S S A AL 1 e
FEEG 2 R R R B AR N 4
DNA 7 58 5% | 8 200045 190 2% 4 8 A o o s )
O] T 2475 s 1) S B P R A ) N T
R ORI B L o S i

A A0 R Ao 3 A AU T 1 A IR A AT
1 6 S0 A 0 ) i it X3, 52 B 400 i il <
R ANIAL , PR N RS RS 1T LBk G R S SR B AR
FINFIE AT Ak, T AR S B B AT 3,
S22 SCHR O BT IR KRR BT B 2 0 S g i , 3 5 A9 B
W RE IR AL SCURR T AR A BB A AR, AT
VI BI] A549 4t nT LLFE I8 20 M il S 2R g 35 57 ke
AR 29, 75 9% 3 d 5 DNA S EstAE T IE
WY 64.67%

AT 5 6 08 A 0 R g A E 4R L AL A
SR AR BRSNS A — e 2, A
9T F W, YRl I RE T LAk G il 2545 , A B T
AERE RN PE HCHT T T AE  PRAIEE 3R ) T
2 81 s P A A X %, L R S AU Al S 0 3 <
DIRERAFFEE R PPk R . BRI A B4k m < 2

RE , (ELRE 10 1 (20 1 5% i ] S BN T i A 49
APHEAKYEE B AT 2 X a) AT A S i R )
SR TR U T — s IR 2

AWFTEGE T2 30U IRARHETE SLES il % i
240 i SR BAR D7 vk 8 A ) RO A S IE T
b 240 o o I 40 M A 52 20 A AR RELSCR . A
{5, A A TR AR R AR BT R R 2T
P N T fili— 52 BEAN Wi 83 , e 0 Tl R

SR
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TRAVK IR 5] DB 52 10 B 1 A O 4 A 5 0 e

X144 R, FokEF

[ Kegia] .

AL A5G (deep hypothermia circulatory ar-
rest, DHCA ) J&—FP PR IR SMEIAEIAR | SR AETR JEE
R 5 T BT 4 96 38, Sl 0o E R B A 1 —
ANFEGF T FAREE , (RUETFAR A A R
B LRAZ P DHCA FrZ2hf BRAGIRAFEAE i,
{H DHCA B[] % < 5 pf 28 451 7 FUAS B 9305 A OC
WGt , IR AL I 40 ZrBhiny PRI TR AR
Ja IR R AR 12% , W E A E DI REA 2 &4
SN EIE 25%) X S KA O ERS B 16 AR S 19/
U, B DAY I K HE S S LA 1% B B M 2 K B
R 51 DHCA ( DHCA with intermittent perfu-
sion, [-DHCA) /£l DHCA Yk B 5 =X, 45 BH b 4 &
PEER— 7 I [ i 1 52 4 B 4 i i e i, AR UK BEL I 10
IR GG AT , DR UE AL EE Bk 76 N AL IR 2 28 B Y
A HGRSCERE A 40 4348, N i 3 ki
R ERIA /N LA 2% 56 KA O ER 0 AR 55
MEF AR TeimA B 2R m TR 55
AN [E] 7 DHCA (uninterrupted DHCA, UI-DHCA)
FH LG, BIVE 45296 21 14 S K 5 60 34, T-DHCA
X FARIET-H K BE AT 2RI TR 8 i %
N4 it A8 K A, AR 2 A 2 2P R R ek
A RGHUS . AKX 1-DHCA 15 DHCA
i PRA AL AT 5 i A T4 |

1 DHCA FNALRRNRIELENT

1.1 AZmpdigiuh  FEIRE A BE ST, 40
JRLERAE A T2 5 | o 28 40 461 4% 1 2 B AL
H 2 %A T KM Rz J5 1 S A SRR, bt 25 B 1f B
[ $EK: , ATP #E v i 20 B B 1 () Na*/K* I REAS

ELUH.: BXARRFEL T LW H (81270384)

YE& B4 100037 b, LR HRRIBE 24 B0 [ 50 M
O i E AR RANERE RSMERE

BIEE : % 7K¥E, Email ; jibingyang@ fuwai.com

DRARIL ] WA= IR 20 ; DRARIR S0 20 ; IRt 405 5 i f 3

4, Ca BUR T4 B PN VBTG 2 1 T 0 i il , 418 3 b 22
MIIRSER) LA T R R I A AL [ 4 | 40
JfL i ik 5 o e At iR i T 4RI TR S 1R DH-
CA J& 28 240 M #5145 1% 5 — ¥ B2 K %, Ditsworth
ISR N MR TR LG R 8 /R R JF
N RFEEEOR . TELANE] ) B caspase 3 Fll caspase 8 A1
S AR A AR P P AU T R A T BR, HLBOE N TR
PEAR R PESE T M A0 5 3R o AN T AR G 5
(factor associated suicide, Fas) ,7F DHCA J5HJ 1 ~4
NI P RETACBH  22

WG AR | i 28 ST RE T R | A 1Y) A4 e 1 A 48K S
o, A T 3 b Al A 0 A g AR
DHCA {4 N XAt Z IR i AR KA R
PR ETHCHE TN, 5 fih J 15 45 B Ay P 2 R R 1 22 il
YA LA A, Ra Ca™ 3E AR I 40 M, 0 — %A1k
A (nitric oxide, NO) A fF 5| & 2 T NO i &4
B, IR LR TN RE , e & T B A st W
N-HIE-D- KA Z R (n methyl d aspartate, NMDA )
SMAEHUR MK =801, A 2 28/ NO & U 4R
FATR N LR S P 2 20 T 1) 2 A NO ] 5R) (7~
nitroindsazole ) Tl Ab 2 7]y 5 DHCA J5 #f £ 5T 46
T,
1.2 FEfRME R AR R AR AT DU/ R
PTG TEFE R I Bl it & A= i B 4 24 i &
ki 244 Ffd i £ A8 Ak 5 DHCA IR U 22 8 U 9 28 A8
ST SE R -3 1 AR IR T PG SR e A1
ARA, IFDN = BEWR TR AL 5 W ok B AN A0 B P pHL {H
RI, T SEAFEIRLSE 5 ml/ (kg + min) I3 &
T, HR2x lms BERE R 1k 5 W) 1 O et VA AE A0 40 L P
B AR EE, 1 10 ml/ (kg - min) {7 2 HEVE
R, DUJ R 43 ik 2 2P v ) e T o O TR Wk 85 AR IE
HHYANALIN pH

7341 ,DHCA B ATP 7K V- 19 1k 52 1 3% 5 i 5k
LR )R8 LY o A 5 490 K i R TR I 2 (16,6
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3.5) CIE HOHPER R ICH0 ATP H 360 13.3
Ol WA BRI ]2 K, It JE7E UT-DHCA I i)
i 40 43, O R T b, B 2 R IR S
R 3.8 MAROKRE, SEASRENTMIES T 190
W, L 2 IR 5% ik 9 1% 5 T RE, kAR i A IR
%[12] 3

2 [-DHCA 5B{R#p

2.1 I1-DHCA #& 8 A F AR at Rl ey #4552  [-DHCA
7 FH 9 S SHEAE T8 2 S AEAEIR IR PR 2 4 B AT
E] MRiZH 2R AU BRI AL ) FLRR NS 2, I X}
R I G A 5, 35 BT )45 0 A B [ 12 e 4 4
TREMR R , W sh e s o iR A
15°CHHEEER 100 438, BAFE R 25 4380 )5 ¥ 50
ml/ (kg + min) PR 5 080, AR Ak K
i 388 T A i £ 8 PR B HOR S #2247 Al
ZUEPP AT UT-DHCA . A 591 R BT 58 36
B TR IR R 18°C i), ZE A ER 5 A 5 — 1 20
YRR LR EAC I, 30 4080 S BIVEE AR R IE AR
o HIEIEIE 20 4340 5 IR R A BRI 10 4348,
AT HERE 909 11 2 Jik i 42000 FBE Pk S22 0 48 A 1 21 2K
IR B AR TR, I 2R A P e IR
fIGIE 18°C i, S A5 IR B M) A B A 3k 20 04, HL
PR 4> BAGPRIN [) 5 RIE 58 SR A
2.2 I-DHCA JE&4Huh)  T-DHCA Bt i %
G 2 2 S L T A A 2 o 2 A0 LA 40, e A ik
PHER ., shscsh 23S N 1-DHCA {54635
60 438k, BHE 15 S0 8h G 4 B e 1 4r ek, HiR b &
T G O R 5 AU RS 55 DHCA 41 (8 38 0
FEREE 32 i 2H 20 &2 A1) 3R ( cerebral metabolism rate
of oxygen, CMRO,) YK 4 IE %, Schultz %) jE— 4
HFFEIESE  I-DHCA 17 Fili {3 47 45 H 34 B e 3 ] Do
B AR R, PR A 80 ml/ (kg - min) B, AT
A FEIRA I N Y 4 B 238 B PR AL 8 4 1 AU AL
A S0 RSB LA 407 T) B 000 o) 40 B A7 22 1 e 8l 1
TN, DA R R S M T IR . i Ah,
07 ML 90 150 DRI 70 3 Bk i 4 4 4845 3R PR AR T 0
PR A i R
1E5yF7KF |, I-DHCA A] y /2 J4 T8 (1 n
caspase RS, 00l A2 98 T3 12 09 & 2F, JOF fd
bel—2 ZEHTIH T8 1A 35, TR A 28 40 i 04
T2 BB N HAR I sk A AR AR T-DHCA 41
TG PR R TG B S A0 AR oA DAL 440 35 P I 44 R, o 2

JC A5 P Rz 200 1 R B O I T A R T 2 DE R T A
UI-DHCA 211 Jii 1fiL 57 P9 B2 A | L 0% e I 44 e % EL 44
L 25 7K e 0 A 35 s S A 48 e A R TR K o
WL, IAh, I U A #4224 CMRO, Z [H]
AR CPEZR B, CMRO, [ FEAIRAR B T 4 DHCA J5
PR3 R R, 76 K s R) 114 5 2% 2 R 0 FOE 5
TR 38 U] B R W CMRO, W] AR A i £
PRz —

2.3 I-DHCA sf R4y 2 gh 4k 69 %ok Xk If ik
B F A, 1-DHCA 7] IR G M2 R4t %
SER KA, 2 K I [E] UT-DHCA BY/N)LEE 3, 5
S REREMATRERFLMEh & F ER, ARG
BRIKF5 UI-DHCA F#Zemf ) 25 16", Pizar-
rol " A LB AE 1 2 AT S K0 I 5 3 AR Bt 43 1)
R FH UI-DHCA 5§ I-DHCA RYZ2JL, 7F 2 % B i
SR BRI, IR SR 45 205808 UT-DHCA #
L, I-DHCA S8 ST AFAE A A S ] BTN L
ZRADGHZW —H LR EZR, A¥ES,
X2 TS RO e R L 1) ™ SRR B R L
AREHE, MAE DHCA B0 M HFRE2mtfa], & 14
ARG E E T AWML F UG T
fEEE"

St BT &, Morsolini 25207 8@ 53 ik i 21 4N 1%
A 2 it 20 ik ot A4 Py RS0 I8 A S8 57 1 ) D o 1
&, &L I-DHCA A UA B TR J5 I i D) g 1Y)
PRI 40 AU s ) Al AR AR S5 B | 7R A B
(IR R T HE T, 38 1T R BREE AL sh 7 B3 |
LR AR E g EMa A~ ek, T
W1 A BRI X A R R IR T-DHCA | Jf:
208 06 A R A 0 S B D MO R R R
Xt F X —EE s AR At Gl

3 & iF

I-DHCA 75 [F] W 73 A 5] 3 2o 2 A5 i 4 4
FRA MU, DB 46 I 2 207 N Y 2 2 i
PEGERAST . 5 KA UT-DHCA A, I-DHCA AN
AURT DASEA A6 B 14 RIS ], 38 AT R R J5 ff 22 &R
Bt RAEM KL o X T il 3 Jok i A4 P9 RSB A /)N
JUE Z 56 KA Co W 995 i A 468 e i Bsf ] 4 I 1l A
BP SR A R O AT TR, I-DHCA BE 2R,
WEA RGPPSR WG . PRt 1 1-DHCA YK &
PGB e FE ], DA 8 A 56 I 76 N LR 248 B
Xof I PR Y A 05 1 i 32 1, 2 1-DHCA i {24741



ARSI 435 2018 4F 04 H 28 HE 16 55 2 1) Chin J ECC Vol.16 No. 2 April 28, 2018 117

A RIS TT 19
SE Lk

(1]

[10]

Hu Z, Wang Z, Ren Z, et al , Similar cerebral protective effec-
tiveness of antegrade and retrograde cerebral perfusion combined
with deep hypothermia circulatory arrest in aortic arch surgery: a
meta—analysis and systematic review of 5060 patients[ J]. J Tho-
racCardiovasc Surg, 2014, 148(2) : 544-560.

Centofanti P, Barbero C, D"Agata F, et al . Neurologic andcogni-
tive outcomes after aortic arch operation with hypothermic circula-
tory arrest[ J]. Surgery, 2016, 160(3) :796-804.

Marino BS, Lipkin PH, Newburger JW, et al . Neurodevelopmen-
tal outcomes in children with congenital heart disease: evaluation
and management; a scientific statement from the American Heart
Association[ J]. Circulation, 2012, 126(9) :1143-7216.

Foley LS, Yamanaka K, Reece TB. Arterial cannulation and cer-
ebral perfusion strategies for aortic arch operations [ J]. Semin
Cardiothorac Vasc Anesth, 2016, 20(4) :298-302.

Mayer E, Jenkins D, Lindner J, et al . Surgical management and
outcome of patients with chronic thromboembolic pulmonary hy-
pertension: results from an international prospective registry[ J]. J
Thorac Cardiovasc Surg, 2011, 141(3) .702-710.

Schultz S, Antoni D, Shears G, et al. Brain oxygen andme-
tabolism during circulatory arrest with intermittent briefperiods of
low—flow cardiopulmonary bypass in newbornpiglets[ J]. J Thorac
Cardiovasc Surg, 2006, 132(4) . 839-844.

Chau KH, Ziganshin BA | Elefteriades JA. Deep hypothermic cir-
culatory arrest; real—life suspended animation[]J]. Prog Cardio-
vasc Dis, 2013, 56(1) :81-91.

Amir G, Ramamoorthy C, Riemer RK, et al . Neonatal brain pro-
tection and deep hypothermic circulatory arrest: pathophysiology
of ischemic neuronal injury and protective strategies [ J]. Ann
Thorac Surg, 2005, 80(5) :1955-1964.

Ditsworth D, Priestley MA, Loepke AW, et al . Apoptotic neuro-
nal death following deep hypothermic circulatory arrest in piglets
[J]. Anesthesiology, 2003, 98(5) :1119-1127.
Gonzdlez—Ibarra FP1, Varon J, Lopez—Meza EG. Therapeutichy-
pothermia; critical review of the molecular mechanisms ofaction

[J]. Front Neurol, 2011;2:4.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Chen EP, Leshnower BG. Temperature management for aortic
arch surgery [ J]. Semin Cardiothorac Vasc Anesth, 2016, 20
(4):283-288.
Ziganshin BA | Elefteriades JA. Deep hypothermic circulatory ar-
rest[ J]. Ann Cardiothorac Surg, 2013, 2(3) : 303-315.
Shimura H, Masuch M, Immaki M, et al . Evaluation of cerebral-
pathologic changes and long—term behavioral disorder after deep
hypothermic circulatory arrest in dogs[ J . Inter Cardiovasc Thorac
Surg, 2003, 2(4) .:466-471.
Dumfarth J, Ziganshin BA, Tranquilli M, et al . Cerebral protec-
tion in aortic arch surgery: hypothermia alone suffices [ J]. Tex
Heart Inst J, 2013, 40(5) :564-565.
Langley SM, Chai PJ, Miller SE, et al . Intermittent perfusion
protects the brain during deep hypothermic circulatory arrest[ J].
Ann Thorac Surg, 1999, 68(1) :4-13.
Durandy Y. Rationale for implementation of warm cardiac surgery
in pediatrics[ J]. Front Pediatr, 2016, 4.43.
Hirsch JC, Jacobs ML, Andropoulos D, et al . Protecting thein-
fant brain during cardiac surgery: a systematic review[ J]. Ann
Thorac Surg, 2012, 94(4) :1365-1373.
Pizarro C, Sood ED, Kerins P, et al . Neurodevelopmental out-
comes after infant cardiac surgery with circulatory arrest and inter-
mittent perfusion[ J]. Ann Thorac Surg, 2014, 98(1) :119-124.
.Newburger JW, Sleeper LA, Bellinger DC, et al . Earlydevelop-
mental outcome in children with hypoplastic leftheart syndrome
and related anomalies; the Single VentricleReconstruction Trial
[J]. Circulation, 2012, 125(17) :2081-2091.
Morsolini M, Nicolardi S, Milanesi E, et al. Evolving surgical
techniques for pulmonary endarterectomy according to the chan-
ging features of chronic thromboembolic pulmonary hypertension
patients during 17 —year single—center experience[ J]. J Thorac
Cardiovasc Surg, 2012, 144(1) ;:100-107.
Song SW, Yoo K, Shin YR, et al . Effects of intermittent lower
body perfusion on end—organ function during repair of acute De-
Bakey type I aortic dissection under moderate hypothermic circula-
tory arrest| J |. Eur J Cardiothorac Surg, 2013, 44(6).:1070—
1074.
(Weks B . 2018-01-23)
(53T H1.:2018-03-06)



118 rh E ARAMEIR Ze 25 2018 4F 04 H 28 HES 16 #5452 1] Chin J ECC Vol.16 No. 2 April 28, 2018

DOI: 10.13498/j.cnki.chin.j.ecc.2018.02.14

PR IIMIE RF- AR5 5 51 03 4 i R AF 5 ik

R, SEE,RREE

[R§A] .

Uil %% i ( cardiopulmonary bypass, CPB) EI{A
HMIEFRBAAE Ay U IR L AE MR rhAS ] B il i)k B
TFB, RO NER LS SR A Jre Fn it A0 B 41 i 2 1
SCRF, B, 5 IGIEE, T CPB R IR 1 LA KA
I SR BRAE AT AR th FUR J5 5 Z AR DG 1Y I A AiE
RIRAGERHGIN . Horh B S 2 CPB ARJF WL
H™HE IR, Ho T 88 5 TS & SR
B, ARICT CPB AR5 B RS A5 1Y ML LA S AR G
ST i EHEAT AN T 24558

1 #LH

1.1 CPB 4£#2% CPB T H 5 0FRK M 45 H
TEAR HP R AR T H AN F AR A9 2L B 2R 55 0,
ALHEJERE I FI IR B4, AF CPB AR rhss i 45
S MWD SR T A 9 PR EE RPIR S I BB R S E
AT LT,

156, CPB Tlsn e i v T B il (%) T90 50 ok TG 2
MY, e CPB A & S BN R FR B, 2040 i HE 25
(hematocrit, HCT) ZKF-FEAI%, CPB a2 H Hy BL I
VRO R 4% AV 1 200 L ) 465 4201 1 18 o ' O 7 e ot JXL
& Y HCT KT 0.21 B, ifin 8 B X F CPB AR
Ja B hRE A ot X AR IR B B I
VRN BEFD HCT Y40 T Bt B e 0 R h
BEAR, R AL 36 G A -5 380 A o 4 it o
Pl /L TTHG N 2 K i S v B AL RE S A 28 Al AR AN 2
TGO, Hyk, CPB i R o I 3 I sl 31 2, Hoxt
TP B 7277 A R R it L AT RS S0 T B
CPB i BIE R 21 F8 35 B RGP 5 1Y 3k D sl 491 1.
sl R e A S 2 BT, RO HE ERIRAE S
T A4 B I S A ARG T T DA I A i IR A [
Bf,CPB REHIIE  A A 4%, 5l A e &
XoF T L1200 i 34 2 i RSO TR O 385 hm o 5 i 5 1M 41 2

YEF BAL: 230001 A HL, LB 20 — B 12 e O IR
IREZANER
BIFMEE : XM, Email ; aydgsl@ sina.com

#,1

0 HEN,HE M

CESNEL  PRSMIEES ; B DI REBII s Fnic

KSR i 25 30 185 1 2T 26 /K-S 7E CPB #R1E
R 3% 5 A5 L4 B/ INE L Z TR AH G
IR E N B REAR &M AR R, &
B RITE T 25 I £L AR BRI A AL ) B A T 5
HEMEESE RS Tamms Horsfall $5 8 FH B &
B, T RARAG R v 45 A BR AR 1 K6 T B i
AR, A, Vi S i 2T AR A R AR A
VEFSBUH IR/ sh Bk i &l s>, A BFgE R,
TEAS 2 A CPB N R ALY T2 T, CPB AR5
DIfediifa i B 7E CPB S5 i, I 25 12128 11 A 7K
AR 2 5 FRR MGEAR R AE CPB X T
' R 10037 20 3 2 R A AR SRR 1 S e v e A R
VER AR BEAS 4028 I A5 W 4 RS I G AR 1,
/NBRJE T R ( glomerular filtration ratio, GFR) Fl'& ik
RUTRE , WiTES I AR b B AR R
I EUR B R UK, Newland %5100 (1Y
WFoEH, DL 32 e R B Ik 55 B8 AL A AR (coronary artery
bypass grafting, CABG ) B & #1546 L S iOE 1) 18
HOR G, oy i B SR IR 36°C, 36.5°C Al
37°C T LIS S5 03RRI, v R v, B A2 T i 8
b 37°C AT LI i AR 5 B I S e 5 47 1 2t <7 90 P
Fo A, AR (34 ~ 37°C) DL B AR (28 ~
30°C) BB IR BB 3% CABG A5 B ZhRg#i M
gt Sk U R IR AR Y E CPB
T I LA B0 IR T R o O Al A BEL

AN, CPB R 505 Ik 1Y) T 2 422 fioh = B0 7Y ¢
PEFE S R F K1 R, A5 46 A & (interleukin,
IL)-6,1L—8 DA M Fsi TR HE I T — o ( tumor necrosis
factor—a, TNF—a ) 25, H T 5 S 1Y S8 0E S b % 1 15
VNI B A0 35 R IR LA 40 i P
TR BUEHTS AR5 R M 7E CPB R,
HhoR 240 B/ 9k L 48 A2 LU {E ( neutrophil - lymphocyte
ratio ) FI'EF Ty e 105 2 [ AEZE A OCHE ) RTE, rly
TAE CPB AR B AR B, HCT 7K P AR, % 10
D) By A B T B, AR, Karkouti 451 4
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RREAf i 75 CPB AR J5 B T Be P 15 & I e 4
il 10% ~20% ., Khan 55" (58 & 21, CPB At
He AL T PN Y A D BB A O Y A R R 2 T
o AL, FIRPIRA ST i T BENL AL XT B DL R AR G
7 (1) PR, D0 e 24 o i 1L 5 P BE A0 2 1]
YRR SGHE
1.2 S s A B ZHG BIERE T LR AR
WRHEA SN, CPB ot 72 i 4 JC
Weh Ve B T15 Kz [ RN o 2 [B] 0 i e~ A RS A
IR, B RS T RGN ST 23 BT B Y
T ARG PO B o A L IX L HEAS 0 T R B R
A8 S DX TGS S5 1) B B T 0 P 4
AR i SR Y R B ML AR BT A SR AL
R B > B AY R 32 B T B T
(18 I 9 £, A AECRE U 2 B GFR'® R UL, B AE
I3 f F GFR 2Z (8] 1) 20 25 A48 4k J2 16 BB 1E 2 e 4
P BRI ZR A AN PO B i R e e R v
WL A ML, ] Bk -t 49 DA Ay R A 5 0 Tk
REPT . CPB axb i v fife afn P 8 3 0 A ) 44k 5%
P S AT el A0 A v e 2 A 2 e 3 m i g e oxet
TE/INE T Hz 4T e A 5 e B 45 A O 20 A 3 5E
VIR 5 A SR . A, e il P 5 T
Y = R RR R, 15 R S UUER, A A 362 A, 41
JH PR 3% e i i 50 B 20 B 4032 T i i A
VAT D RBER IS X T4 105 24 P RN — ARk SR Rk
BT,
1.3 CPB R BREsif Re R %  ARuTHE R
o AR PRSI R HTE DI REAIRAS O WS I oA 2
BFARREIRIE T DUE R RS R R Y BRit
DISb, B3 T RHT T2 i 25 = Xt T CPB R
Ja B D REARAS P R S, [RLBUPE A5 48 H R
a7 .58 5 7K K AL AL 1 77 ( angiotensin conver-
ting enzyme inhibitors, ACEI) /I3 Bk & 11 52 {/&BH
W ANAIT IR CPB AR5 B DI RE L1 1Y A s % ik
FETt P N5 Z I8 WO H 2, 2 CPB R AT
CABG W5 ACEL I Z A 5 R 5 ' D R4 43 1Y
KRR EEGARIE 10 T AR 45 24 At 7T 2 A ]
FIVCARIAYY B3, HAE CPB RJ5 B DR fif A
WA BFERIFE L

CPB RHFIUA J5 #7175 2 Fh XU I R I SE
CPB A J5 BT e s A M G . 58, 78 CPB
AP ZLA0 M B SR AT 2 R L, CPB R i
2T 25 1 B i 25 JLET 2 RS A I LA B 0 5
e o 0 S AU B O PR 2R 38 25 5 3R AT 4 AR
PEREIRSS . CPB Y21 40 MO mse 34 5500 i % CPB iz 47

R (6] (8 S 17 ) UK, Chiravari 280 48 1, I
W% T A 22 U BHIBT DL K TR B ) 98 K 5 R S5 B IR
FHEURIIRE I AF7EAH G . UK, CPB AR IR
PP R B B R D) RE 0 0 =2 TA] HL A OCHR
AR AR P IREIRT 4 ml/ (kg - h) BE PR
Je "B D RER 0 & R I I B A Gt E X,
F UL AT UL, CPB AR PR3 T AR J5 B 0 T BE 42 17
AT, A, A4 FLIR 7K - 0 JIE 5 95 1) 28
HI5 CPB ARJE I WE 45 2 [ A7 7 AH G CPB
ARAFIE e R E T 6 mmol/L, UL K 554 Al 4 K
PR OIS LAT CPB TR 5 5 I T RE 403 43 %) &
R ERIMHEASFE ) B FAS,
XoF T2 2 PO IE 2R v JXURS: R 2R 1% Ak A A BT 41
18, T4 K R e e AR AR PR i K
A FARF(25°C) AR S5 B EDIREM 2HAR LT
4L, FARBTE  CPB B[] 45406 BR8] DL K i
T TR I ) R K Y o (AR R ]
it 60 min DL FORT A IF FL A2 M B 0 e
FFPKKRIMAE CPB A5 I A& B WE LIy RE 451 45 1) 2t 7
HZE, BAh, Kahli 25 75 CABG & TP b7 ik
DRl h & 30, A0 LB FAR g i =, AR KAk A
+ 15 TEREAE AT e AR B0 ok ok A 5 L O B
B CPB TR B I ) E Y 13 f5 45 )R

ARJ5 B A, ICU s8] 22 K 18 VR 7E XU
REZM, Ruf 555V B L)L CPB FARTHRA G
{1 FH B R AT 2190 3 606 {SCPAT Jay i il 4 o N 2
P D REP KSR Z IR R T E I, ARG 24 /NG
R FLIR AT (24 /NG F Jhk i 40060 0 B2 ARG I LA
R IR 148 T 25y 1 B = SO AU L 2R

e

2.1 BHmeBfART s ACARICYITE I RE
Pitisyr b BAT O S VR R, E I, I LIS A
PR BT HL S BRI 6 b, {H 2 — 3 78 U
JEFVRR S 1 D TR A7 AE — 2 (0 BRI e, (75 L AE
FT7 HT A AZ B2, P, 2T 4R R L 1] 5 22
TrRIARIC Y IE H Bk 98 91 T T CPB AR 31 ' 2
REASLA A9 I2 BT v, 0435 Hh PR 200 i I e T A G 20
# M ( neutrophil gelatinase associated lipocalin,
NGAL) , JIf JJE %4 §ig i R ( L—type fatty acid —binding
protein, L—FABP) Mt ZE C (cystatin C, Cys C)
%, METHINEIE £ Bl S8 CPB RJE Lk bric 2 [A]
FE LA 555 HL W D REHE i 2 18] B9800 % L, I e
TR HAE CPB AR JE XS T U ' ) 6E 451 403 i O 3
Horh 78 NGAL il L-FABP %} bbHERF 52 R 31,

2

$
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CPB ARJGEIZI, %} b F3E B D RB #1405 41, ' D) e
g L-FABP & T, MIZEARSS 3 /NG, P
Fr¥ TR . (HE T NGAL ARG 3 /NitY 32
IR TAERRAE i £ 10 L 3% = T L-FABP, (AT #
XHFI2W CPB AR 5301 o B4 45 = R
7 5 LEF A9 X FEAF 58 7, NGAL $E i 50/ K
RERSRTLHH CPB ARJ5 & DM itk A", Fatina
GAE LR L F AR W5 & 8L, NGAL 7E CPB
ARJG 2 /NG RD R TR R 2 ARG 24 /B, fr itk
AfUL NGAL ] LIE R CPB A J5 51 5 1k o) se 451405
R FEAE AR IC Y L Seitz 25 (Y BF ST P R
NGAL F1 Cys C 7E CPB A& XF T~ 5 HEAt A5 P Ak i)
R R SR AT X b, SR R B T
NGAL, Cys C 7E CPB A J& B W45 405 () FU 0 550 1 77 1T
BEAR# CPB RJ5 2 /N Cys C 7K 355 0.995
mg/L i}, ZVE B DI eI A0 0 45 SR 3 AR, Herbent
AT TF 1 B LI SER PO IR LAY CPB R 5
LI NGAL AZ IR B LEFFI Cys C RO S F4s 55
PEFEAT X EE, 45 58 B, 7E NGAL BHYE Y B IE 33 4939
B, A He 8 T LET, Cys C AY 4R S0 B A B A
e TE Cys C SHLEFRIXT EEAFgE & BE, Cys C T
I3 A 40 JULIST 5 L 7K S 28 Ak 1 B 18] 8 5 7 0L
Jif  {HE Cys C /K F-5% 1 20k B Thge i 4 i & b
RNEBUG I R AR BLAh, 40 R v R
T4 1L-6 1 IL-8 WHIESLAE CPB RJ5 5 DI REH
3 B T v S )RR A ) BRI Y
REARIC AN 55 R A e R 8 BRAT 9K K 5 —
SERIVER, AnJR AR I, AR B D RE PPl A R0
FB (2 T HARE AL B A5 5 T3, i LA
PG PR SE el o 8 S B Mo, A, 78 BA S
SR, AR A LT IRE K E B 25,
IAET AR LR A BT R g
BER F 2L TILRHR S AR iC P BT X BN i
A I PR SR T BEAR A 7 R S 1, 78 B AT
I RSC B, AN [l b i 40 B4 B0 B I P I 328 3 ok
#,

22 s AR, v i AL PR ( remote ische-
mic preconditioning, RIPC) AJMESBE 2 42 S, >
HESNRFFE AR A KL TS 525 AR do L 5 A 5%
i, 2558 & IR Tl i RIPC J7 RO AL
PRI &R, Zarbock 25 7RI R 78 o &
P, 4 RIPC 4L E AT 72 /N PN B D RE 45475 1Y
BRI D EMTX B4, RIPC X T 2 A1 3 B
YIse s fsc R o . 550 76 CPB R
R P 8 00 2 T o o VAR AR AR A el O B T

AERFRG R K IRE T ey, B IR B T SRR A
VETEE IR 22 80 mm Hg ZE A7 IR 8l hyakik 6 i i
(3 FERG B, CPB ARt HCT ZER57E 0.24 LI,

BIT T, B R SR E B R S UL B D) hE
P03 SR T 91T i 5 1 H AR BB 5 R 20 ~ 30 keal/
(kg = d) M Qe is ™ T B U TR B R AR
197 ( continuous renal replacement therapy, CRRT) ,
WA b B DLAM 78 2 I8 207 D4 43t ) B o 4%
7B T RE AR A5 R A T B A A ) 2 R 1 4
B D3R4 v 0, Oezkur 2508 (A 92 b 90, 5
MAEZKPEIFHEL MZL & 1 (HbALe) #iid 6.0%F,
CABG AJ5 B DhRedi O i A % W & 3 m . ' i
2 WU 52 CRRT IRYT A AT 24 1 = B il i
PLSR g AR A N I A TR Im RIS
X CPB AR5 B T fig 16 47 (8 # W 9E 4T CRRT ¥R
T REMEREARAET- R i A et 1) b ah M L
BT B AR YT, CRRT AL 3576 T 4E F7 1M
Tsh h Rk E DY

245 ) )2 11, A 21 40 JfL A= B R (erythropoietin,
EPO) FEAE B NE b & 1, M5 FHTE T8 97 38 1L 2l 6
B ML DI HE T ThBEAN , EPO A 8% A& B8 BAG il i bt
AL HUARAE FNHT YR TR0 By 1Lk ke i I 5 1Y
RO, H g2 o B E A 05 1 AR R4 Kim
SR SRR 0 kT D 4 AR 4T 40 B A A
# (recombinant human erythropoietin, thEPO) —a %
24 FHE 300 TU/ kg, % IEZH D0 2 ] 3 DA 25 4 2 2
ok, SR, 45 R KW, thEPO PA—A 2531 R FRAR A
Ja B NET R4 0 A 3, o B R R TE TR = T
AN 3853 3 TS 0 A0 5 2 9 AR T LA i vk
thEPO 20 rp J 355 IF 8 s , T W B s ) RE 8 45 4t
thEPO XTI AR R0 >  S3 46, 7 i i) fifi
FEXF TR 45 R 77 A T30, B 72 R TE My i TR
5y F I B BEDREEAL . Lin 57 M BEIE R A,
5000 U/kg 9 thEPO 504k 35 AT DLAT 5000 7 126 B 1
Ca™ 8 B BRI Z AR LA PH S Tl iE & 6 MHAF S
T IE TG AL T A% S - 1 FEB /N ERh R
HACFFET ) CPB B ESDRESI05 . 7E CABG
BRI BEHLA IS B h, LASE & chEPO 1A= P
FRKHEAT AL B, ARG = KA 200 U/kg, R
100 U/kg, WLEE 25 5L 7R, thEPO 119 Tl &b B4
B IR NGAL 7K1 R ARG R TS 15 DA

WAL B AR 20 MR itk 2
J¥e 2 A BN ], ARG 2 ol FH Ao R 8 6 A T3072E I R
(IO P B EE T . Caimmi 250 §F 5T 43 591)
1t CPB s Fe DL AR J5 FH 3 LU R s R & 2 1
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0.1~0.3 pg/ (kg - min) WLE I HE A RN
ER R AT PGS B IEDIREZ 0 AR,
ARI% PRI 25 A B TCE AR S B TIRE

B Al Bh 259 7 1 AT AS B ST Y, Narin 45
1 CPB B P Z B[ 2 pg/ (kg - min) JERA
HEERE(1 g/kg) X THIRTAS B IIBEA R 14
RO FA, S CPB B & Bl 4RI T4t
ik RS MR B A RGP R AN, X T
CPB A B ME 2 8 B P/ 3P AL i) = 22 2 410 i bk 2 430
H B SR RSN 5 5 L A SEFE K E TR
A N ) e ST B A G T 1, PR, L AE CPB
AR LA K AR 5 A5 FH 49 B8 HUAS W R U O 4 A
FHS0 S R aE, 843 25 W 7 RO R 35 B U K
Fo Le T CPB ARG 6 /MR T LI
Jixi%#H BK ( recombinant human B —type natriuretic pep-
tide, thBNP ) ik 24 , 7l & 0.0075~0.01 pg/ (kg -
min) 525 72 h, SR ER A RS T X B, chBNP
BT CPB ARJE B MEDIREAS B 1 2 0, (H 2 M
H R PG TGt 225, A, % T CPB Hh i
25w BT, AR B O v B RO I R A
E o TEARHTE IREIEH 10 88 52 ol ol B4 T
AR SRS RIS, CPB % it T 1h i D) S 45
PUG T USRIl T 2525 P SR ROT SR 45 24 40 U7
B TS SRR RS- DL 34 25 24 30 T3 BRA0r, 45
BR, SEMbITX T CPB ARJ5 B UIRe s A 1A

GeitaEm L
3 RE

BEZ, B IS5 CPB TR % W) I &
AiE o, WMATLE CPB Jeb A rP SR BUA A% Y e £ 2 2
il CPB Uk A R )i, 22 b 25 W) M AR T B
PRI FF 2R IO RS AR B8 0 ik 5 EE S BE B A5 S R, (H
g2, A R R AN 20, 25 Y e B AFAEA
RSONE, CPB IS [R] I f) 428 ] 75 4 5 PR3 v 2 45
RERS AT, ¥ 00 T BLd Ak T 3h W) 52 30 B B 1) A 52 3
. AT ZE X CPB B IR 405 5 S OO 2
T JE X T 4500 4 73 L 2= S IR L R A7 AT ALY
WS LU RE— D] CPB A G i & A

SE Lk
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