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Artificial intelligence technology for the promotion of cardiopulmonary bypass technology

and future prospects
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Effect of normothermic pulsatile perfusion of extracorporeal circulation during pregnancy

on maternal and fetal prognosis
Zhang Li,Yao Ximeng,Li Huili,Yu Fumin,Luo Zhichao,Lin Zhonglin,Meng Qingqing,Xiao Dengke,Zhang Xiaohua,
Zhou Chengbin
Department of Cardiopulmonary Bypass, Guangdong Provincial People's Hospital (Guangdong Academy of Medical
Sciences), Guangdong Guangzhou 510080, China
Corresponding author: Zhou Chengbin, Email: zcbwwww(@163.com

[ Abstract |: Objective To investigate the effects of cardiopulmonary bypass (CPB) pulsatile perfusion (PP) and normother-
mia on the prognosis of pregnant women and their fetuses undergoing CPB surgery during pregnancy. Methods This paper retro-
spectively analyzed 33 cases of pregnant women who underwent cardiac surgery under with CPB in Guangdong Provincial Peo-
ple's Hospital from January 01, 2014 to December 31, 2020. The perfusion methods were nonpulsatile perfusion (NP) group and
PP group, and the lowest temperature was divided by 35°C, <35°C was the hypothermia group, and >35°C was the normother-
mia group. In order to evaluate the joint effects of temperature and perfusion mode on patients, NP with hypothermia was set as
group A, NP with normothermia was set as group B, PP with hypothermia was set as group C, and PP with normothermia was set
as group D. Results For the common effects of temperature and perfusion mode on patients, groups A, B, C, and D were not sta-
tistically significant in terms of maternal outcome, and the main effects of perfusion mode were statistically significant (P<0.05)
for maternal 24h postoperative hemoglobin, 24h prothrombin time(PT), and 24h postoperative maximum lactate (Lac) values.
The 24h postoperative hemoglobin levels of patients in the PP group were 9.83 g/L higher than those of patients in the NP group
(95% CI: 0.80-18.86); Postoperative 24h PT was 2.25 s less than that of the NP group (95% CI: 0.45-4.05); and the level of the
highest Lac value level at 24 h postoperatively was 1.96 mmol/L lower than that in NP group (95% CI: 0.25-3.66). The main ef-
fect of the lowest temperature had a statistically significant effect on the duration of maternal hospitalization (P<0.01), with pa-

tients in the normothermia group spending 13.08 days less in hospital than those in the hypothermia group (95% CI: 3.49-22.67).
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Fetal mortality on the 28th postoperative day in mothers was statistically significant among the four groups (P<0.05), and group

D (mortality rate of 5.26%) was significantly better than the other three groups (£<0.05). Conclusion Normal temperature PP

during CPB in pregnancy can reduce intraoperative blood destruction in mothers, improve maternal coagulation function and in-

ternal environment, and reduce hospitalization time, as well as reducing fetal mortality.

[ Key words |: Pregnancy; Cardiopulmonary bypass; Pulsatile perfusion; Normothermia; Maternal and fetal prognosis

IR, i T AR B 28 L0 i
37 (cardiopulmonary bypass, CPB) 45 # /5 % i) A
Wit Ak , i8R 452 CPB Y2 IS T3 5 HEZ 2
O IETF AR AR A AL T A AR E iR LAE T
R BEA W k36, O 16% ~ 33%"". BT
X T ARNG LR RS, ROZIE AR DAL, SR i
Jr%E . K0 CPB SR FHAE A BLbE L0, B %
2P AR 3 80 1 (nonpulsatile perfusion, NP)™, #R i
NP AJ B 23 il 42 B RAE SOV £33 ik, S BRI BR
MG ZEFL A B B FIOR 5 IFAIE , BOR B2 2
$& th CPB ][] # 1 % 13 (pulsatile perfusion, PP) [t
NP HA 457, SR, 4E 4RI CPB 4% NP 5 PP, 1E
4 5 Z G R AP B i PR F5US 75 T PP A5 L NP 3
ABEAATFAEF L

CPB 1] 5] PR et e Aok 52 W P W~ 657 95 1f 7% 1
SR G TERE T  JF A S BEF L T E A
i L.L st AR L0 & AR A8 CPB Bl M 2
T BB A Z RS B s Rl CPB 2> S 35U
IR LAE T %, BT IR 9] CPB T AR 4E 57
BATS A 273 F R T AN R WY 0 o IR o 2 15 T DA
At R, HA 2R AR 2 25°C A TR AR T 22 il
JEATY SR AT LAAR SR G I 12 7380 ) 1R 0
KT CPB TARBISCH R B AR Z , U
T TR T T B O (H R 22 SOk T R A
B AR GIE , LA B T 8 2 [l v o iy
FIZEZEI3 AT ABC T AR IR CPB AR A5 1 %0 H
PP AT A . ABETEIRTS PP B IS GE IR
CPB T ARAYZ 1A S G L HUS #5200, Sl ARG AL
TEURIOETF AR ) CPB s HRAEA S& I A KA

1 #ERFnE

11— FR EHE20144E 1 H 1 H E 20204 12
A 31 HI"ARE NREREHSZ CPB T O IEF AR A 4T
BRI 2, A 33 0 B AT A AR N ADTGE . 9h
AFRHER : QIR ; QT Z DIEFARIGIT ;3
218 & MY BUAFE 2otk o HEBR bR 1fE Ry« O T3 28 ]
CPB; @252 0 EF AR A1 E 40 1 ; @ 2 0 MEFAR
e g e ™.

HR 4 CPB H i 1 7 SR e AR A~ R R o
S UUH , BEE 7 A NP ZH R PP A, B A EE LA

35°CHor T, <35CRHARIRA . >35°C R iR .
TV TR A v Ty O R R SRR A B NP
B {RIRI% S A 2H (n=7) ,NP 5% IRi% N B4 (n=4),
PP 5K %N C 4 (n=4) ,PP 5 ¥ % A D 4 (n=
18) . AMFRATE] T RE NRERERIEZE 51251
HEHE[No.GDREC2019775H(R1)].

1.2 KREHE WUERE UL TR RE G
JUAR S B . T3 CPB I [a] | 32 3 bk BH R B 7] fisf
(ST S S N 1R -BE e 5 ) ) 7 G A SR o ALY 1
PR O IS B 3l A Bk R TR S 2120
J B (hematokrit, HCT) | £z ff HCT; 7K 1~ 4 F iR
(lactic acid, Lac) f% & Lac FHLEI B} Lac; R 52
AT RJE 24 h 9 ILE AL L BE D) fE LD BE B
YiRE HFOiRE M= RS Lac {H | Lac S & 1H., DA
R G SR BT H]) RS ICU f5 B B[] A3 B K
BORA 5 I B AT S OB RUIR JLAE T 1E I -

1.3 %it s 7k W SPSS 24.0 B4 k47 Ab B
TH i GO DL YE T bR 1fE 25 (ets ) o, 41 TH] FE
BRI ST R AR ¢ 6 5K 5 Fisher 5 00 KE 30 7% o 40
KAEBKARTRE, U P<0.05 & 55H%1T

2 # B

21 BHFRETALKHE L 433 BRI 2
CPB.ODEF AR BB AE M 21 ~ 38 % EET
SRR JE XS A HT ML/ (blood platelet, PLT) 314 H
HAZHAER , P<0.05, A4 AR PLT %L B4
11 99.07 x 10°/L(95%CI: 25.56 ~ 172.58) , P<0.05,
MM C 4189 R AT PLT %0 b D 2 75 11.86 x 10°/L
(95%C1:52.97 ~ 76.69) , P>0.05, oAt 52k 1540 1%
BEil2¢2E5%(P>0.05). W1,

22 R P CPBHIL WE Ty 2R 5 I T X B A
CPB i 8] | 3= 2l fok BELWT R[] 5 947 e 1] 38 32 0
O TR ) E Y s kR LR Y
HCT AR H A HCT AR H P34 Lac R H1 i Lac
JEALED A Lac S48 bR 922 BAE AN B3 (P>0.05) .
VR Ty X B A AR A A B 00 6 A FE bR i
A BA G #E L (P>0.05), A B4 AR
K FH e A I ASE AR L C 2L 2 191 SR D v A 45
P (50% ) , 2 151 3% ] del Nido 159 (50%) , D 41
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A 1R R e B A5 4 (61.11%) , 7 1R
del Nido {5 (38.89% ) o UL [A] A Hh 5= 4 gk 2 Al
ANEA G5 L (P>0.05) . PUZH [E) A i i A
HESAHAZGIFEEX(P>0.05), &2,
23 HHRRELE R

231 BROARIE AR AR R SO0 R AR
J&i 24 h 1L 2125 11 (hemoglobin, Hb) H.AF 324 W 1
(P<0.05). PPZHH ARG 24 h Hh /K FH NP 4L

9.83 g/1.(95%C1:0.80 ~ 18.86) . 1 i X} £} {& R J5
24 h Hb AN BA FHOVAEH (P>0.05) . AL
STEERA S 24 h 40 HE (white blood cell, WBC) fY
S B FROVAE R (P<0.05) . HIR4IARJG 24 h
WBC F3F % Ui 4 75 6.34 x 10°/L(95%CI: 1.37 ~
11.31,P<0.05) . )7 2 BRI B2 45 Y =44
X BEARAR J5 0 T RE RS AN B Gei
XL HEAEHA B F(P>0.05) . #EJ7 R xfRR4

R UEYRIIEE S O e i B AR R — R BORL

AR A (n=7) B# (n=4) C#(n=4) DZ1(n=18) PAi P{E P{H
AR (%) 27.86%5.52 31.0029.13 32.40%5.13 28.76=4.38 0.131* 0.911 0.600
M (kg) 48.43+2.07 58.83+11.96 53.84+4.44 53.93+8.98 0.120* 0.936 0.112
FARIFMEREL(D) 158.71+41.30 174.75+20.95 152.80+56.25  161.47+21.47  0.780* 0.519 0.860
WS (%)) 3(27.27) 2(18.18) 3(13.64) 7(31.82) 0.700% - -
LT AR(%)] 2(28.57) 2(50) 1(25) 3(16.67) 0.510"" - -
NYHA 5%
NYHA T+1[n(%)] 3(42.86) 1(25) 1(25) 13(72.22) 0.156"* - -
NYHA M+IV[n(%)] 4(57.14) 3(75) 3(75) 5(27.78)
mWHO 534
[+0+1 ~ M%%[n(%)] 2(28.57) 3(75) 1(25) 5(27.78) 0371 - -
M+1VZn(%)] 5(71.43) 1(25) 3(75) 13(72.22)
CARPREG &[5 145
043[n(%)] 2(28.57) 0 0 8(44.44) 0.200"* - -
153 [n(%)] 1(14.29) 2(50) 3(75) 6(33.33)
2+3+447[n(%)] 4(57.14) 2(50) 1(25) 4(22.22)
PLT 4 (10/L) 168.43+68.49 267.50+35.86 219.80+79.92  205.44+47.49  0.028" 0.819 0.078
AST(U/L) 26.71+7.65 21.0029.56 22.60+11.24  22.53+13.49  0.558" 0.788 0.549
ALT(U/L) 15.86+6.62 28.25+25.04 21.20+15.32  23.50+31.35  0.625 0.977 0.478

i PR PAA; PR WU ] PAE; PR i 7 X0 SR 8800; (4 PA ; PSR il o SR80 1) PAE ;s -6 m P TCIATT S s NYHA 4124
CIER 323 s mWHO « H 5L T34 20 202877 30 14 XU 432502  CARPREG « 48 Uy W5 IXUSS B4 3 PLT : 1M/ ; AST : 4 B HE B2 il ; ALT : 25N

Fe o I
T2 ERURI RO NETA o i i ook
A Al (n=7) B4l (n=4) C4l(n=4) D41(n=18) P{A P'E PE
CPB i [iH] (min) 107.00+£31.92  69.75+19.87 104.25+£34.09  77.00+44.07 0.760" 0.891 0.057
ACCH{H] (min) 67.71£31.07  39.50£13.77  64.75£26.47 49.39+37.99 0.652" 0.808 0.133
J& 47 1 [E] (min) 27.57+3.41 23.75+5.85 27.75+9.03 22.7247.52 0.836" 0.884 0.135
1 MAP(mmHg) 61.93+8.94 72.13+5.69 73.50+6.61 70.83+13.61 0.192" 0.901 0.746
HEVE L & (ml/(m? - min) 89.90+10.53 85.03+13.30 86.05+16.41 87.60+12.00 0.531* 0.901 0.746
ARPOEEHCT 0.275+0.042  0.258+0.041  0.275+0.023 0.297+0.053 0.304" 0.304 0.916
ARARARHCT 0.234+0.031  0.238£0.047  0.23620.030 0.268+0.040 0.347" 0.294 0.252
A Lac(mmol/L) 1.49+0.54 1.00£0.27 1.21£0.36 1.36£0.42 0.076" 0.811 0.336
A rh &% # Lac(mmol/L) 1.93+0.51 1.45+0.45 1.68+0.69 1.8240.60 0.195" 0.792 0.481
JEHLED AT Lac(mmol/L) 2.06+0.82 1.78+0.75 1.90+0.51 2.02+0.76 0.508' 0.887 0.785
A P Y
R AR [n(%)]  7(100) 4(100) 2(50) 11(61.11) 0.091** -
del Nido f5 i [n(%)] 0 0 2(50) 7(38.89)

i PrRORSE I P AR PR PO 0] PAE s PP/ ETE 7 208 T80 19 P AR P2 B2 o R0 Y P AR s -3 PAEJCIE LTS CPB D il
Uit s ACC: KB s MAP P24 Sl Bk I s HCT - ZLARMI AR 5 Lac - LR
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ARG 24 h JR 5 05 m BAT 328408 4E H (P<0.05) .
PP 4 i ¥ K J5 24 h JR & L NP 41 72> 456.92 ml
(95%C1:92.58 ~ 821.27) o T X XHEAEA S5 24
h %€ ML )57 B 8] (prothrombin time, PT) #9352 i) H A
FHONAE (P<0.05)., PP EH ARG 24 h PTK
- H NP 2H 70 2.25 $(95%C1: 0.45 ~ 4.05) . Hi Al 1%
MARA G EES . W3,

232 BRABEMYIGE A A [FRE S 7 AR
JEXTRERAR 5 24 b 1T RE 05 m 1E SN B
GuitaE 225 (P>0.05), W4,

233 BHARIGIGIRTE S S AR X B AR S5 £
Bt B 1] B 5% i 2L A =N A (P<<0.01) o iR 4L
BB AR5 A BE IR B AR R 2H 20 13.08 d(95%C1:
3.49 ~22.67) . HEFE I AXHEARA S5 A B i R] 952
WA BT 08/ (P>0.05) . #E 1 07 S0 BRI
ARG 24 h NI i Lac [E W52 0 B ER08AER (P
<0.05). PP HEEARIG 24 h N RE Lac (K

NP 2015 1.96 mmol/L(95%C1:0.25 ~ 3.66) ., PUZH A
JE AN R AL L0 D e AN A gt 2
ZH(P>0.05), WFEKS5,

2.4 JB5ILEE R At 33 B IR IAHESZ CPB O
FARMEE , RATER O 25 kA, L
DAL 1B E PIOSUIR AR R , 4% 32 61 ' N LR 4T
%, A7 34 BIIG LA A5, Hod AT 13 i JLAE
T2 BT % 38.24%

REEARIGEE 28 R AN A 3R LAET: ,BAA
26 JLET, C 4l A L HIRRILAET, D4LA 1 flfiR
JLBET: . S5 Won a2 7 HA Gt 3 L (P<
0.05), L% 6,

EREEM G A A 4B R JLAET S, BULA 2
Bl ILAET:, C4A 3B LAET: , DA A 2 FiliG L
T, SR BRI 2% BA g0t L (P<
0.05), L% 6.

R AEURIIE A O MET AR P HEE 5 ORI (IR X REAOR J5 24 h il HE AR 520

RG24 h A4 (n=7) B (n=4) CHl(n=4) D4 (n=18) ZH PAA P PE
WBC(x10%/L) 14.65+4.65 20.74+10.28 14.34+1.87 20.92+6.08 0.92 0.979 0.014
RBC(x10'YL) 3.22+0.40 2.99+0.32 3.30+0.35 5.2046.67 0.599 0.572 0.679
Hb(g/L) 87.57+6.00 90.75+3.30 96.80+12.91 101.18+12.63 0.893 0.034 0.399
HCT 0.274+0.037 0.272+0.014 0.286+0.035 0.304+0.033 0.456 0.119 0.571
PLT(x10%L) 138+46.07 160.00+57.83 172.40+70.56 149.41+54.85 0.328 0.602 0.983
CKMB(U/L) 30.64+26.42 36.75+22.88 44.92+27.39 33.34+16.79 0.314 0.534 0.754
FAEMAP(mmHg)  84.14+8.09 81.25+9.18 82.20+3.35 76.41+8.56 0.658 0.303 0.190
ARG LVEF(%) 57.71+9.64 58.75+9.00 64.00+1.00 65.35+8.92 0.963 0.069 0.729
AST(U/L) 53.57425.91 53.75+27.07 46.00+20.64 72.59+28.96 0.238 0.611 0.232
ALT(U/L) 16.86+9.01 19.75+11.84 35.60+35.77 25.53+26.91 0.52 0.228 0.721
TB(pumol/L) 18.50+10.61 17.10£6.57 26.30+11.09 19.01+12.39 0.526 0.299 0.352
DB(pmol/L) 5.70+3.54 4.85+2.05 10.26+8.74 5.39+4.74 0.337 0.225 0.175
ALB(g/L) 29.47+5.89 27.48+1.93 31.556.53 28.68+2.98 0.803 0.350 0.170
Crea(mmol/L) 61.18+8.50 53.36+16.88 53.7315.20 49.30+16.88 0.785 0.358 0.329
UA(pmol/L) 318.86+127.62 304.73+77.88 319.06+83.85 329.48+90.47 0.757 0.753 0.963
JR & (ml) 2204.29+542.68  2452.50+402.19  1980.00+350.52  1762.94+426.12 0.202 0.016 0.931

PR TRy 2 EAUN Y PAE ; PFRN IR S RN PAE ; WBC: L0 ; RBC: ZL40ML ; Hb: LT 2K [ ; HCT: ZLZA AR PLT : i)y
s CKMB : UL S ) 6 s MAP 2 SF-34 Bk 3 LVEF « 60 368 L7048 AST : 45 B U 5 ALT : N Z PR B FE R RS 1 ; TB - I3 AU ZL 5K DB

BEHEMNLIZ  ALB : 18R 115 Crea: JUUEF; UA : SRR

R4 RO HET AR E 5 FORRAR IR A BEAR IS 24 h BE 1D BE RS20

RJG 24 h A4l (n=7) B (n=4) C#(n=4) D4 (n=18) ZH PIH PH PH
PT(s) 16.96+3.73 17.00+3.18 14.72+0.96 14.74+1.12 0.99 0.016 0.971
APTT(s) 46.10£13.58 40.05+2.90 42.56+11.06 38.94+7.28 0.746 0.537 0.204
TT(s) 33.94+31.75 15.03+1.70 19.12+4.10 16.81+3.96 0.176 0.285 0.087
FIB(g/L) 3.89+1.24 4.09+1.43 3.56+0.40 4.15+1.12 0.68 0.768 0.388

T PRI 7 0 ROV Y PR P3N BE N TR0V Y PAE s PT - 56 100G ] 3 APTT : 385356 10 35 B A i) 3 TT < 58 1 5] ; FIB : £F 4

HHIE
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R5 ATURMH B O T AR i 1y =R SR A T X AR A I 1 PR A 119 52

ENEEELI A4 (n=7) B4l (n=4) C#l(n=4) D41(n=18) P1E P P
24 h 5% Lac(mmol/L) 4.87+3.59 4.53+1.84 2.54+0.66 2.95+1.47 0.655+ 0.026 0.971
24 h Lac(mmol/L) 1.73+0.85 1.80+0.71 1.56+0.34 1.59+0.87 0.954+ 0.566 0.871
SENETHE (h) 41.57+76.85 13.75+8.62 13.60+11.28 8.35+9.62 0.444+ 0.261 0.265
ICU {5 B A (h) 114.43+108.58  44.00+20.22  38.40+28.62 42.18+31.43 0.112+ 0.085 0.156
FEBEIS ] (d) 28.57+17.91 16.25+9.22 30.60+15.96 16.76+6.68 0.873+ 0.788 0.009
24 h itk (ml) 500.00+282.56  394.00+231.40 258.00+127.95  375.35+281.70 0.298+ 0.226 0.957
o AR (% )] 3(42.86) 3(75) 3(75) 7(38.89) 0.42++ - -
i (%)] 2(28.57) 0 1(25) 2(11.11) 0.518++ - -
ZIRFARMm(%)] 1(14.29) 1(25) 0 2(11.11) 0.86++ - -
IR 1 IME[n (% )] 4(57.14) 4(100) 2(50) 11(61.11) 0.365++ - -
DR HE (%)) 0 1(25) 2(50) 7(38.89) 0.199++ - -
NYHA 5%

[+ %%[n(%)] 5(71.43) 2(50) 4(100) 16(88.89) 0.166++ - -

M+1VZ[n(%)] 2(28.57) 2(50) 0 2(11.11)

FE PRIRACT PAR ; PHAROR VA IA] PAEL s P RoRiE TE T 20 AN Y P A P3RS AN Y PAE ;-8 PAEICIETH s Lac: FLFR

NYHA : R AR T2 5

R6 LR EZ ODIETF ARG BF MG LL R

A A (n=7) B#H (n=4) C#(n=4) D# (n=19) PUZH ] P
REZRICU IR LAE T [n(% )] 2(28.57) 2(50) 1(25) 1(5.26) 0.064
BEFEAR TR 28 KIFILAET (% )] 3(42.86) 2(50) 1(25) 1(5.26) 0.039
BRI R JLAET [n(%)] 4(57.14) 2(50) 3(75) 2(12.5) 0.030

3 it it

TR ORI T B2 O EF AR BB H AR /N (]
—HFEEFR BEMGILIE Y SZ2%mH.
AIREEAR G AET RO AR B3 (0 CPB TR
JLHE SR B R KUK, iR JLBET- %K 16% ~ 339%™,
1 T4 ORAFEIR 1 A B O, R Hf CPB AR HE 5 4 4T Uk
T AT T 22 50), PP il A5 1 TR il X e Wi 0 4 K
LI TG R AT R AT

BEAR PP 4R J5 24 h Hb K F i T NP 4H , R
AR HCT L2 S, H PP Z4H HCT /KF 7R & T NP4,
PER PP AL AR H AR S5 21 40 M i SR /D | A5 R AU
Hb 7K -5 5, 5 NP 24 35 1 48 A AL S RE T L i
LA U A A5 DU &, 33X T R el 1 G L T
J&i o SR Zhao 55 N 25 5L 1l 7R PP 4H 1 21 241 Jfd
PRER NP H, G5REF RS A PORHT
T 4 B DK 5 | 370 26 8 A IV A 3 T s> T
MR IR o A WFFEFR PP M /b, IEAS
a7 A s - 110D ada = B 5 i B N

Ty 2CRRLEE XS AR BT PLT A7 28 AR A 5
AR J& PLT 22 520005 %, #2758 A v i T s s 30 25
filo /S PPALAINP A1 BE AR 5 24 h PT AR IE
{EAEH , {H PP 4L NP ZH AR J5 24 h PT I /0 2.25 s,
FeR PP AL ] LUVS/ N CPB 15 R AGEE I T E 25 FLAY B2

i) , 33 A i 5 PP AR o A48 A B 3, A 0 45
Wz s, v BE I T e AL A O, AR S
24 h g R oR gi it 25 5% NP4 PP 43
2151 (18.18% ) Fll 315 (13.64% ) H & A 5 H 30 1A
Mo P PT 3 IHE b 1) i R 3 AT Rt — 24
o VRELHTSEC ) s NP 2330 BRI 908 R 4t
i1 PP AR LT 2R 40 LA S R it T i vl AAS 2 B A
RS . Onorati % N 5¢ £ B, PP R 1]
DLV /INET 4 25 1 RCR PLT BT FE , 58 2 R 5 e i
WD BRI T R PLT AU S sk .

AR — TN A — T2 A0 [l o Hr e o
FR PP I AN 5w [l T AR 1 B D g (H2 28K
HFFE!S MR SR IA Ry PP X B I 2 77 A T A 1] ) 52
PR AT B R AR 4 i A PN B 0 L A R
TRV R 71 FE 7 6 e, it PP A AR 0L T AR I 3
MBI, NP I JCvE S gt R A i YD1 77, e 1
DAL B 20 M T %z S SRR ) R T I B I AT
P F VA, 0% T N 2 ThRE, 5 80 35 1 38k
RGOS RN AT M SN A R, IR Ik X 2H 4
I A R TS o B D R T Y O A
BRI AE bR . ARSI NP ARG 24 W IR EL T
PP EMES T ER R NPAHIREL TIER R,
Al RS R NP 20 A 5 B D RE L Sehh T— e B2
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PR

Lac ¥ BE B\ A 2 PP AH 2L BE T 1Y R AP 48 4 -
TEFT A CPB R b, FLIR ML AE 19 & 2 55 ik
20%, Lac TR 1R Y & A2 38 1R 1K 209%™, 5 K99 3
FETHBE AR, [Al i) BE4& CPB I, iR LR T
TR R AR T S5 R 2 51 1 A8 N J T g 25 L
KOLZE B B A3 I, 2 G T R IR
AR LIS W 4s S M E 45 BH 77 (systermic vascu -
lar resistance, SVR)HA /N, & i i ig L0 AIUAR M
i 52 15 )L SVR B3 hnt=, S350k Lo HE i 2 s/
fig Hp A — 2 N, iR A EUR LSBT, Ver -
drinne & NPHE ] PP Lac /K- ORFFFRE , T
NP Lac 7KL T m , PRIHCHEDN PP B b 44 iR
FHWNIERE , LR A . A5 PP AR
HARJG 24 hifig i Lac M AR T NP4 . PPYESF 1 IE
WG PR FRAK T SVR, H bk T4 ZUA
G I3 Lac AR . TARZK P Lac AT LA
PR IR A R, A IG LA R AT TS

CA WFFE IR SO TR rh Ry FH ARG I P sl
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Results of cardiopulmonary bypass related to cardiac surgery in children with congenital

heart disease after novel coronavirus infection
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Beijing 100029, China
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[ Abstract |: Objective This article aims to review and analyze the clinical results of a large number of children with con-
genital heart disease (CHD) after novel coronavirus infection in a short period of time in the pediatric heart center of our hospital,
and summarize the clinical outcomes and management characteristics of cardiopulmonary bypass. Methods From January 3,
2023 to January 17, 2023, a total of 61 children in our pediatric cardiac surgery department who underwent cardiac correction
surgery were retrospectively analyzed for the epidemiological data related to COVID-19 infection, the management data of extra-
corporeal circulation, the relevant laboratory examinations of the heart before and after surgery, and the clinical results after sur-
gery. Result There were 13 cases of complex congenital heart disease (including 3 neonates) and 46 cases of simple congenital
heart disease. Among them, 3 neonates were always negative for COVID-19. The median time to negative transition of periopera-
tive COVID-19 infected infants was 23.1d, median age was 10.5 months, and median body weight was 9.8 kg.The transfer time
was 77 (66,117) min, the aortic occlusion time was 49 (29,66) min, and the heparin body weight ratio was 5.1 mg/kg.The ventila-
tor use time was 13.1 (6.0, 46.4) h, the ICU time was 46 (18.7, 112.6) h, and the postoperative hospitalization time were 6 (6,9)
days.All the children recovered and were discharged from hospital. Conclusion Open heart surgery under cardiopulmonary by-
pass for children with simple congenital heart disease who turn negative after infection with the novel coronavirus can be treated
in accordance with conventional methods and can safely survive the perioperative period, and the overall clinical results are satis-
factory.

| Key words |: COVID-19; Congenital heart disease; Surgical correction; Cardiopulmonary bypass; Clinical results
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Interhospital transfer with extracorporeal membrance oxygenation in pediatric patients

Wang Xiangni, Yang Yufan, Huang Jiaotian, Lu Xiulan, Xiao Zhenghui
Academy of Pediatrics, Hengyang Medical School, University of South China, Hunan Hengyang 421000, China
Corresponding Author: Xiao Zhenghui,Email: xiaozh888@126.com

[ Abstract | : Objective To summarize the interhospital transfer experience of critically ill children with extracorporeal
membrane oxygenation (ECMO) and provide evidence for interhospital transfer of ECMO-treated patients. Methods To retro-
spectively analyse the general information, disease status, choice of intubation, distance of ECMO transfer, conditions of patients
before and after ECMO transfer, complications during transfer of 10 patients underwent ECMO inter-hospital transfer in our hos-
pital from January 2020 to December 2022 were retrospectively analyzed, and the experience was summarized from various as-
pects. Results The oldest of the 10 patients with severe diseases was 11 years old and the mean age was (52.0+48.8) months.
The main diseases were acute respiratory distress syndrome, explosive myocarditis, avian influenza, heart failure, neonatal pul-
monary hypertension and so on. The mean transfer distance was (234.9+£98.5) km, and the respiratory circulation was stable dur-
ing transfer. Eight children were discharged from hospital after recovered, and 1 child’ s lung condition was not well-controlled
during ECMO treatment. This patient developed multiple organ failure soon after ECMO withdrawal and was automatically dis-
charged eventually. Another case, the family member gave up the treatment. The average ECMO supporting time was (165.8+
115.0) h.Conclusion : The use of ECMO for inter-hospital transfer of critically ill pediatric patients is a feasible and safe opera-
tion based on perfect equipment and professional team cooperation, which can save precious time for patients' lives.

| Key word | : Extracorporeal membrane oxygenation; Interhospital transfer; Children; Critical illness
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The effect of reduced-glutathione on brain injury markers and cognitive func-

tion in patients after general anesthesia cardiac surgery
Yan Lihui, Liu Zhifei, Yan Jianmin, Miao Zhenhua
Department of Anesthesiology, Xingtai Third Hospital, Hebei Xingtai,054000,China
Corresponding author: Miao Zhenhua, Email:ylhui223@126.com

| Abstract |: Objective To explore the protective effect of reduced-glutathione (GSH) on brain injury in patients undergo-
ing cardiac surgery with cardiopulmonary bypass (CPB) by general anesthesia. Methods 140 patients who underwent elective
heart valve surgery with CPB in our hospital from January 2020 to December 2022 were randomly divided into an observation
group and a control group, with 70 cases in each group. All patients were treated with the same anesthesia regimen. After success-
ful anesthesia induction, the observation group was injected with GSH via the internal jugular vein, while the control group was
injected with an equal amount of physiological saline. The incidence of postoperative cognitive impairment and the Mini Mental
State Examination (MMSE) and Montreal Cognitive Assessment (MoCA) score before, 3 days after, and 1 week after surgery
were compared. The brain injury markers and inflammatory factors at immediately after anesthesia induction (T0), 30 minutes af-
ter CPB initiation (T1), end of surgery (T2), 6 hours after surgery (T3), 24 hours after surgery (T4), and 72 hours after surgery
(TS) were also compared. Results The incidence of postoperative cognitive impairment in the observation group was 7.14%, sig-
nificantly lower than 22.86% in the control group (P<0.05). There was no statistically significant difference in various indicators
between the two groups before surgery (P>0.05); The MMSE score and MoCA score in the observation group were significantly
higher than those in the control group 3 days after surgery (P<0.05). Both groups’ serum neuron specific enolase (NSE), S100 f

BT S & W E= A5 H (20222C193)
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protein and tumor necrosis factor- a (tumor necrosis factor- o, TNF- o), interleukin-6 (IL-6) were continuesly increased at T1,
T2, and T3, decreased at T4, and generally returned to TO levels at T5; Serum NSE, S100 and TNF-a, IL-6 in the observation

group at T1, T2, T3, and T4 time points were significantly lower than those in the control group (P<0.05), and the differences

were statistically significant (P<0.05) after comparing the interaction effects between groups at different time points. There was

no statistically significant difference in perioperative BIS, MAP, HR, anesthetic dosage, automatic rebound rate, and incidence of

heart rate arrhythmia between the two groups (P>0.05). Conclusions GSH can significantly reduce the incidence of postopera-

tive cognitive impairment, alleviate neurological damage, and alleviate inflammatory response in patients undergoing cardiac sur-

gery with CPB.

[ Keywords ]: Reduced-glutathione; Cardiopulmonary bypass; Heart valve surgery; Cognitive dysfunction; Nerve injury

markers; Cerebral protection
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6 h(T3) AJ 24 h(T4) ARJ5 72 h(T5) R Ak i
3ml THFZEPLEEE P, 3 000 r/min 5.0 10 min, B [
1, —80°CUKARIRAT A6, R T ELISA 1 AGH 1 375 44t
25 JC S 1 U T AL T (neuron—specific enolase,
NSE) #1 S1008 2 1, 558 & W A TR AE YR A
PR BT A A ™ b e B0 S I AT

1.3.3 S AR AR IF AL TO T1. T2, T3
T4 . 'T5 B} Z1 i 984 TR B Hl F - (tumor necrosis factor—
o, TNF-o) il 441 -6 (interleukin, [L-6) .

14 it F o4 SRHISPSS 20.0 5 4F5r# . 14K
TORLR FHE 3 e Ros Al ABCR ) R g, i
PERMT G IEAS A0, A+ s 22 B X308 4
[6] 22 2= 5t 1. 49 4 (left ventricular ejection fraction,
LVEF) BRI ] =R B E] L CPB Hsf [H] L 45k At
SEREAS CRL5S: L PZH [B)IA Y IS 221 I TE] ) UA
REVE o 2L AR AP AN 5 A PR SRk FH A A2
TN, P<0.05 2R HAGH R

2 & 7

2.1 e RTOR LA PILLTESN | SE ERRIFE BRI P2

JBREE 39 O DR Sy 9 AFES  LVEF BRI A ]
AR [R] A CPB B 8] 22 5 Je gt it 2 2 L (P>0.05) ,
HAT M L.

2.2 NFmIp ki X RRALF AR A AR S5
B A K A SR ) R 22.86% (16/70) F17.14%(5/70)
LA G E X (P<0.05) . ATiH 41 MMSE F1
MoCA P73 22 5 TG 1T 2 X (P>0.05), K )5 3 d WL
£ 41 MMSE Fl1 MoCA T 43 I8 2% 15 T X B4 (P<
0.05) , RJ5 1 JE P24 MMSE #1 MoCA ¥4 22 7% L5
P L(P>0.05), TERLFE 2,

2.3 JEARAG AR E A LA TO I 20 P 20 1l 75 NSE
S100B8 2= S+ L4t it 24 L (P>0.05) ,T1. T2 T3 2.3
TH 5 (P<0.05) , T4 ¥ 46 [0 95, T5 B2 1] 7% 2] TO 7K
S5 ZH ] FL 85, T1. T2 T3, T4 I 2 WL 28 40 1L %5 NSE
F1S1008 ¥ & K T X B2 (P<0.05) , TS5 A ZI R 2
I3 NSE 181008 2 7 L4t i12# 5 L (P>0.05) ; £
A5 2550 M, 2L (8] - AS TR) B[] 5 58 B AR L
A, RIS NSE M1 S1008 22 7 HA Giit=¢ 2 L (P
<0.05). PEMLFE3 K4,

24 KM FE TO 2] B4 I TNF -« A
IL-6 23 LG22 L (P>0.05),T1,T2. T3 & &
T+ (P<0.05) , T4 ¥ 46 101 9% , T5 B 1] % 1] TO 7K
s 2] e A, T1 T2 T3 T4 B Z WS 41 1ML 7% TNF-
o A TL-6 24 8 IR T X6 B 4H (P<0.05) , TS i 2 i 41
L5 NSE #1S1008 25 7 L4t it 7 2 L (P>0.05) ;48

R T AR A RN SR DE IR A I R BERL HE# (n=70)

PRI (%) RREAM (%)) D IIRESn(%)] # Lypp JEE FA CPB
T IRCLVER e mn e
(%) (%) . . .
(min) (min) (min)
% §’s %% 11 %% %% I11%%
6335 48.84 21446 178.56 82.54
3 HE 4]
YHEZH  39(55.71) 31(44.29) 54(77.14) 16(22.86) 12(17.14) 58(82.86) 610 2436 21435 11692 +6.16
61.69 49.17 218.85 181.39 84.08
k2
WMELLH  41(58.57) 29(41.43) 49(70.00) 21(30.00) 15(21.43) 55(78.57) 72y 1388 21633 41202 £792
P 0.121 2.970 0.411 1467 0473 1.690 1.173 1.358
P 0.733 0.085 0.521 0.145 0.637 0.093 0.243 0.177
 LVEF : ZE S 3 L5058 CPB < Ol 9
=2 WS IR AEKA B RAFZ R A RIS 20T e (n=70 , x+5)
21 9 MMSE -4 MoCA P45
AT AfF3d AJ5 1 KA AJE3d KRG 14
popiiEa:) 28.36+0.67 26.17£1.05°  27.86+0.93 28.42+0.61 26.08+1.36" 27.74+1.03
gL 28.02+1.28 27.44+1.58%  28.17+0.74 28.02+0.44 27.22+1.08" 28.25+0.90
ZH i) F=16.32,P=0.000 F=12.180, P=0.000

AN [ TR] A5 8]
2L 1) + AN [R] B [ )

F=120.44,P=0.000
F=133.79,P=0.000

F=78.245,P=0.000
F=96.672,P=0.000

i : MMSE : 1] 5 80 J1 RS 532 s MoCA « SERRFI R INHIPEAN 5 3% 5P 378 5% 241 TO I 21 L #5<0.05 3P 37 5 %0 B ZH A [ 1o 21 LE $4<0.05
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AR J5 2550 M, 2EL 18] - AN [R] B (8] 5 52 5800 L
B, WAL IAL TG TNF—o AT IL-6 22 53 B i 23 X
(P<0.05), HEILERS5 %6,

2.5 E AH BIS.MAP = HR (b3 4L 76 R 175
S B . CPB Y B %) | {5 CPB. {5 CPB15 min A BIS,
MAP 1 HR 2 R ¥ G242 L (P>0.05) , 3 WL
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ASTR] ) i) a5 8] F=896.252,P=0.000
2L R] - A [R] R[] o5 1] F=1044.535,P=0.000
7P RIR 54 TO B 21 F 52 <0.05 5 %P 27 5 60 BR A AR R s 21 L $46<0.05
K5 IIBETAR AR 2L AR ) 0L T BRI R AE R o FER (=70, xs)
YR AN K —
2 jlz:m H[Pﬁr;ﬁﬁlzl—‘% OL(Mg/L)
TO T1 T2 T3 T4 T5
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S [ RS ] 5, ] F=474.392, P=0.000
2 (] « AN [] ) ] 5 ] F=611.373,P=0.000
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WML 25.15+5.78 125.48+27.20% 336.15+£35.59 448.75£66.23"%  72.65+9.47% 27.15+7.41
4 8] F=330.598, P=0.000

ENGLE R
L1+ AN [ B[] )

F=1346.427, P=0.000
F=1722.548,P=0.000

i P FROR IR TO 2 HE$5<0.05 37 P 36 7R 56 BE AT AH [H] i 21 1 %5 <0.05
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R7 WETFAREEARDIALFIAI BIS MAP FI HR HA (n=70, x£5)

24 SRS T CPB Hif R % % CPB {5 CPB15 min

popitskil 96.15+4.33 50.23+5.88" 48.90+5.36" 57.67+4.20"
BIS WML 97.06+5.21 48.15+4.27" 47.85+4.84" 56.65+3.69"
Z[a] F=1.284,P=0.456
ANTR] st 8] 5 B F=46.48,P=0.000
ZH [] AN ] I R] g [ F=47.60,P=0.000

XJ R4 84.86+6.37 86.77+7.63 70.59+5.34" 77.5248.16"
MAP(mmHg) ‘

U =S| 85.79+7.81 87.2248.94 69.44+5.96" 78.90+9.42"
2 18] F=2.021,P=0.136
AN [ri] s ] g ] F=37.323,P=0.000
2 [] AN ] B[R] g [ F=34.516,P=0.000

Xif B 75.76+8.12 76.20+9.66 74.88+8.27 77.20+12.95
HR({X/min)

U =32t 77.49+9.44 74.79+10.15 76.02+9.69 75.22411.16
2R i) F=1.066,P=0.538
AN [ri] s ] g ] F=1.744,P=0.376

1] « A [ B [ )

F=1.893,P=0.221

3 BIS : Jilf HLOUUUE 510 MAP P 3 ik HR -0 3R 5 CPB Uil R 3 5 *P 32 m SRR F: 1 42<0.05
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OEFA B ARG b 05 L F5 A HI D) BERE A5 A
TCREMR A AT, , H & A o5 it 2 e T e RO e AR pf
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132 ERE S BT RIRE L TR T, A
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HAEBLIL 2 h 5 BV RT3 3 A R A% & B
INFEBESR KL, 2945 80% B FR 1 A S5 R & A K
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TEBNIK S AR LR AR A X ik L BELT Y 5
PER, LI, FEE, N EH,BRT, R K E F

[ E |: BR BFTiRERR 2 RS ARG F BHATZ A5G 2R, 1 05 2 A M2 I e BEL O TF SR 4, Sy el BEL B BB J22 AR
BRI IS AE MRS 2 . 3% 20224F 1 7 28 2022 4F 12 7 44 18] S IR 06 3R 05418 BRI0E25 e 2 P MR A T IR 88 v 5%
ARATF Bk 5B A A 32 61, Wi e BT, RSB 0 S S MR B AR Ak, R AR 5 A R e A i e BT AR AR A O, A
FH SPSS G - 44 43 A7 5 25 14 9 2, 4 S L3 28 T et g e RT3 R4 T B . R QO oL BELA7T i 75 5L 1) B AL 1
K, Bl R B A TR /0 T A I AR A S [ MR R r=(-0.992+0.008 ), P<<0.05; & IR 72 r=(-0.991+0.009), P<
0.05]; (7] — ¥4 Tk 5l 2 it ok 78 b 45 081 i BHLA70 15 3 8 0GR R R TIC b 8 Pk 25 57 L (HL R Ui 5 & TR R L 25 R e 0 L
=3.545, P<<0.05) ; Gfisi L BHHLAS T 0 B 15 720 T 6 Ttk 25 AH 56 (B TR i r=—0.279, P=0.121; 52 L i r=—0.329, P=0.066) ;
@TE IR 5 5 1R T2 rP i BE T A5 Ak 1 3 43501 49 1.856%/°C . 1.760%/°C., -1 1.808%/°C . L5 Wi BELHT 5 e HLA TR 3 1Y 28
PEAHIEOE ZR 5 ZEARIR RS T 000 2 M o, BEL 0 R 1 % 1 30 8 A Ak s i), LA LE PR 74 1.808%/°C. o

[ S5 1: Mo it B TR AR AS IR BR s (RSMIE A s Ik = HBTFAR

Effect of temperature changing on cerebral electrical impedance during aortic

arch surgery
Hu Zhibin, Mao Wenshuai, Guo Lijun, Liu Zhiwei, Ge Genxian, Zhou Bing, Cui Yong
Department of Cardiovascular Surgery, Heart Center, Zhejiang Provincial People's Hospital(Affiliated People's Hospital,
Hangzhou Medical College), Zhejiang Hangzhou 310014, China
Corresponding author: Hu Zhibin, Email:hulinet169@163.com

[ Abstract ]: Objective The aim of this study was to define the relationship between temperature and cerebral electrical im-
pedance(CEI), and to derive correction factors for adjustment of impedance measurements during hypothermia. Methods There
were 32 patients undergoing aortic arch surgery by deep hypothermic circulatory arrest with selective antegrade cerebral perfu-
sion during January 2022 to December 2022. All of them were monitored with CEI and nasopharyngeal temperature. Effect of
cooling and re-warming on CEI were observed and analysed by the SPSS statistical software. Results 1. CEI was increasing
with cooling and decreasing with re-warming. There was a strong linearly correlation between impedance and temperature for all
temperatures measured(cooling: »=-0.992+0.008, P<0.05; re-warming: »=-0.991+0.009, P<0.05). 2. The slope for the relationship
between CEI and temperature was no significantly different during cooling or re-warming, but that was significantly different be-
tween cooling and re-warming(#=3.545, P<0.05). 3. The magnitude of CEI changes observed was not significantly correlation
with the rate of temperature changes(cooling: r=-0.279, P=0.121; re-warming: »=-0.329, P=0.066). 4. The magnitude of CEI
changes is about 1.856% with cooling by 1°C and about 1.760% with re-warming by 1°C. The average value was 1.808%/°C.
Conclusions CEI was linearly related to temperature and it was the same during cooling and re-warming. The correction factors
had been derived was 1.808%/°C and for adjustment of impedance measurements during hypothermia.

[ Key words ]: Cerebral electrical impedance; Deep hypothermic circulatory arrest; Cardiopulmonary bypass; Aortic arch

surgery
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IR EE R )L i AR gery, AAS)JEIRYT E B ke )2 1 3 3l ik = 3l ke 1

BEEE E0R, Email : hulinet169@163.com — i % 337& , i 'JI%L’ 1E % H rﬂ_é'ﬂf& /J%[l{’fj?_’?ﬁﬂ: (deep
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hypothermic circulatory arrest, DHCA ) 15 & 2% £V i
PHETE B B A SMIGER T S0t o TRt 108 4% il 7
18 ~ 20°C , AU FEAR DHCA 393 8] i £33, f47
Fi DI e . EIT 0] DL S W 0 fili 4% i (cardiopul -

monary bypass, CPB) IR B [ . DHCA | & 45 B
B 1) i H, BH BT (cerebral electrical impedance, CEI)
ARAR ) DHCA I JIC LA s e A e 1R 2
T CELZEAL , Jm e BEHETE A R4 520, S i R
SR IR FURE it DA T35 3] 5 4 ) I DR 4P 808 . (LR
T %S T A= 1y i BT HAT AR ), 53 b 2 i g
P 0 AAS O R B AR IR I 22 AR AL BRI
DHCA i 2 CEL IS R . Rk, 76 B2k
T EXT W0 ki £h BE AT, 75 % IS LE 5 CEI
Z IR OG R , R BR M Y S0 {7 M 2%
SR B 0 A M S e PR AR AE o A BIE 5 0 A
AAS R TR R i 5 2R CELZZ AL RS2, 4R
WPIHE KR, R SRS S N R B S B KT
AT

1 MG E

1.1 AR % 202241 H 2 20224F 12 A W8] 16
WL N RSB e O IR I & ANRHS IR 1Y 2tk 32 30
JikJe )2 B E ARG 5 . A ABRIE : D18 < 4 ikb<
80 %, B L RBR s @F- AR H DHCA B A 5 i 7
oG 4 R ARAT Bk S EFARE ; @AR TR CEL
We 2 . HEBRBRHE : DAE DHCA FFARE ; Qi
AR TR R 22 QORFERAEME R
GOt ROREPE P PERAE 2, a0 Bk ol R VR . AR
LW N R R B B 2 AR 3 23 D 24tk o (HHE
5:2022-058) , FT A WF 5T X G2 44 45 2B s R 45
1.2 Fik

1.2.1 FREEMN CPB i BE A ETH LG A
BB ki | A KO | S I L | IR A
ISR — SR AR E 7 %8, IAKHE KR 0.2 me/kg TN
TA 1.0 ~ 2.0 mg/kg % FEIREZ 0.6 mg/ke &P 55 KB
0.5~ 1.0 g/ kg AT BRI, (i 1156 25 K€ 0.2 pe/
(kg min) B JFEIRE 7 pg/(kg* min) AP E 3 ~8
mg/(kg-h) 4EFERERE . CPB FE LAk 11 A .20% 4
EHNF, R SRR A R L 0.24 ~ 0.29, 7
Wit 2.0~2.4 L/(m® - min), F ¥ 3 ik JE 50 ~ 80
mmHg, DHCA HI[a], SR FH BN T Ao 4 7 i (R4
FE e, RN 5 ~ 10 ml/ (kg min) .

1.2.2 EIT W0 fr A &8 % R v ¥k EIT (EH-
300, L KB A B R ST 22 Wi - 5))

L. BETHELKL AFRER, B A
TR T S R R, 85— YO A8 DA A S s el
FERE S RTAE O L7 2 em Ab 5L PSR E L
Fil 28— B [ , 32 16 4> Al Wil CEL. 45F% 10 s
sk — e . TR AR TP AE EIT W b X
CPB I i . £ 3 Dk LI . DHCA A . E 3l ik
TR AFALAE O HE D B AT AR 1 I 30 3% S T
Sk T sk 0 A R A DT A A 4 A T AN 3
LERHE PRI, ABF9E CEHESIBE T DHCA Be &
AL A VEE Y Y B L AN U = 2 ik SEL D 1 ) 8 3 5
O ko o A LA i TR T AR B

1.2.3 REES LN E A B E AR Pk
P P 3R B A R (M1837A, KA ) AT £ M I
S5HEY, SRS MEfIHARRER
TR, IR 2T TR A2 8 em TR i
MR AR Ak By CPB 5l , I AR R A . CPB
FEUR e St R, 2 E AR TR AT , B S5 A A I %2
(18 +0.5)C, HAHiR (20 £ 0.5)°C., DHCA 45 )5
TFUR R, CPB 45 s SRR & & 37°C A f, HL
iR 36.0°C LA |,

1.3 %oit 438 R SPSS 22.0 #44 #e 414030
BT o AR C 2 BTl BEL B 5 6 B 22 8] 56 2R 1) 5
JE, TR 5 (Runs Test) i (- SRR E &
BN ARG 2E M . REAME RN A i %
KR MR, I T A 56 A 1 0 Wl 5l 52 3R 2 1R 1Y)
REREG AR THE ORISR + ARifE2E (ets) T
RS FoR , BILL P<0.05 W 2ZE A S5 L,

R

20 —f A 20224F 1 H & 202248 12 A HLi0is
Sk 2 B A 67 A HH AT CELIEM 50 A
FR A 20 5 HEBR AR 0 155 5 S PRA 20T 42 32
No AREN AP ARF—BFRIE L, HbARE
30 d PN PRI s Y L AE TS 1 . RS DU AL IV
LA 241, Hodr 14513k fii CT A A S /R JEBk , 14915
R i L JOT SO T AR o

22 BB EBAN CELZ AL 7E CPB IG5 bl
F IR EE T B, CELAS K3 K (B 1a) 5 78 25 54
6 PR 2 U i i Bl A R 1 T, CETAS B B IS
(Bl 1b) o 7EBASWEE TS AR, CEL
IR B 22 0] 47 AE AR 58 1) AH S 1 5 32 461 18 & 40 il ik
7ML 52 R B0 B, 7R CEL 5 iR B 52 2k v A ¢
(F£2), RSP, CELIA &AL R o h
M (E2).

2 %
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R1BHEBIRKTOR (n=32)

I H 28
FEm(%)] 22(68.75)
B (L) 51.06(25-77)
T AR A (kg/m?) 25.49+5.10
GIFE
MR N(%)] 27(84.38)
BEIRWi (% )] 2(6.25)
SO [0(%)] 2(6.25)
Rk (%) 8(25.00)
BN PR AR S [n( %) ] 2(6.25)
CPB I} [a] (min) 270.19+50.83
BE W5 ] (min ) 192.22438.29
FEAGERA ] (min) 41.66+9.24
FARIA
BT EBKD FAR(%)] 18(56.25)
2GS FARMN(%)] 14(43.75)
Fe AL (°C) 18.58+0.78
30 KMFETZ[n(%)] 1(3.13)
A S AR R n(%)] 31(96.88)
AJF VRS TV 2% L2 R [n(%)] 2(6.25)
' la
13 3
p—
it g "é
7 &
|':|EI:

37 35 33 31 29 27 25 23 21 19 17

T CC)

23 CEIL5REEEMAX ZMG4FE MRS
CEI 51 FE 3¢ R MR BRI B iy &Rl (-
0.172 + 0.026) , &2 ifih 2 72 o (9 &R Ry (-0.197 +
0.032). ARG P R APR TG B 2 5
(Z=1.617, P=0.106) ; & i i 7 45 R Al (2=
0.539, P=0.590) . 1H90% V) I 3% &2 i F2 h CEI
SR EE G R MR R A R YRR AN 22 R
HYiitefE X (1=3.545, P<0.05)., WK 2,

24 CEIZWWELSEETEFH AR CEIA
A W 2 A i L e b ) SR 27.16% , 2 TG
I 22 5 (2=0.180, P=0.857) ; 5 [ I i % G I
FHIK (1=-0.279, P=0.121) . CEIZS AL IR & 15 & IR
AR BN 26.16% , 2H N TG B 3 25 e (2=
1.258, P=0.208) ; 5 & i # % J¢ W 3 AH ¢ (=—
0.329, P=0.066) .,

25 BRIERF CEIFIREEZ AR R mE 3
JrR, P 3 A O R ME 6 R (1=-0.880, P<
0.05) o fif HL7E B B A8 Ak 1 C P 2 CETFAB IE
HRIER T3,

1b

1b
S 215
= 22
5 "J'IE ....-N"l-._.‘-
2 B g
2 ® &=
g

719 21 23 25 27 29 31 33 35 37
L (C)

B e 0 e A e BT AR
i Ta RS R BT AR AEOC AR  1h D 52 T3 R Hit BT A8 A5G 25 5 0 Fit BELT B R FH 2591 2 1

R2 B S 2 1] G R A OC R B

Eyh P T 3 =Rl SuN i
A ZR B -0.880+0.085" -0.992+0.008° -0.991+0.009"
ARG 56 7=-1.096,P=0.273 7=-0.946,P=0.344 7=0.025,P=0.980

TE R A ) K G 2

feirE fREL (ALY

15
14
13

12

= e
=

Wm o oW oo

a BR
o [EH
......... ?—f".’i._ L'Eiﬂsn:l
it FER)
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R3S AL A L BT T PR 1

KIEZE(%/°C)
Rl A 1.856
=Rl BuR: 1.760
Rk 1.808

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

mEE 0y
mE c)

B3 Myt SRE LR
7E X + S(n=32) KTk BN

3 it it

Lk F Bl ke J2 R — A H X ) B R
i, BET M =, H AR i DARE /NI 19 i) B 3
BN E Bk TR R E A IR TR
— o AR S R AR PR A AR, Gri -
epp FE 1974 4 5| AT 45906 2 52 Jit i £ 47 4 AR D
e, BT AN & 2 G DHCA B4 0 5 i 78 v
BARSEUGE T Rk HFAR B EH L R
JE™ ATy = E S B BRTEVE I R G . B
WFFE NN EIT & —FP i 76 (1 AAS i O 47 45 1 )
REWE I 7 k1o

DA S —F A PR AP AR (BRI B 2 EIT
N i) F B ) R R A SR FH EIT MW ok Sz ik
AAS B R, U DR T 1 C R 2= AR
DHCA 9 [ 25 45 P B0 A 88 1 1) 2 A B i, 9 98 1
ARAS  AUE IEREE RS2 . ZEARIFGR Z i i A A O
TR B [ 5 52 i AR X CELS2 ) A #R3) o
Schwan and Li fll Zheng %5 A B it 18 V2 J& & T %
LG, B LRIV A BELATE A 2548 24 296, {1
X S 2 7 52 R 1 AR T 31 5 1A R A ik 2H 21
BHACH AT REA BT AT . AT 75 38 1 2k 3 o0 bk ok
JZ BE S0 DHCA # AR T FE sk = 8 FARMIEIT7
T3 1%, W5 32 31 Ik BEL BRI 9 [ o8 i 5 52 it aod e v
ARAEXT CELRSE I . 255 R : D7 CPB I iR Fifi
F IR I R B, CET S Wi K ; 76 45 (508 BRI &2
W T BEE IR0 ETL, CELNWIAL, 128N IE
FEF S E TR ], CEXRIRLE 22 (Al AR AR 38
BRI S . X Fh 56 R 5 Lingwood BE %5 AFEAT

R R 5 R 4 By L BT 22 1) A D¢ R ST
HRIEZEPY. QCEL AR B -5 AR fb HUOR Y ¢
FICW A . AR 22 T CELZE R B
R I E R e R, QRS TT
[ 1°C, CEI}G N2 1.856% ; B ilid 4 LTk 1C,
CEIS /D2 1.760%., RIAE iR 22 AL, CETZZ L 1R
JE2)2h1.808%/ °C., 3% 2 Ik FE X CELSZ Wi 5 24 7% J&
AL IER o F RS 20 AR E K A AT e o
W ASS IR 2 RIS A CELARfR I 25 51, e
1 [ Ul I CET 3 i B2 K T 1.856%/ °C 8 52 it Bt
CELJE/D/INT 1.760%/ CI 7575 e A A7 Ml #6145
&L, LA K EIT Wil DHCA A [ Ve ik R 2
BT AR AL Y R R B E— 2 48 T e AR ik
PRI I , T AR S5 P28 R G R

AN ARG 2T T R iR 5 52 iR FR rp CEL
iR EZACR R, LI 90% VL T 835 R
TR PP OC R BRI R RS AR A RRRN,
AT fi R T Ak s () 3 A B R R R T s, 1
T [F) — e i % A2 I Ao R v 45491 R 2 O R I RER T
WEMEES XU T EIREE TSR, 54
BRI THB G REL RS, CELIRZ
FERER R AT o 3 X — AT Y S PR AT
JE NARZE T3 DHCA J&5 A AEAN [RI R FE ki 7K i 64 Bz
XA B R FRAT IR — I B S B R b CEL
ZEAH R AT R S i 1 R B 1) — Bl e A, A RF
FilbE— B RAWIE .

AHIF 5T ) Ja BRAE A6 2 80 00 0 4 A5 4 A
545, h )G senitoe 5 0 AR AL T AR R H I
R T R XoF A5 5L 228 Ak i CET RS T R~ B 7 P
5%, A Rpift— RS

4 4 g

B 5T 00 R A5 HE T 8 R I R 5 B Bl iR 1
CEI5 R AR fb 52 2 M AH G, 3 Fh G 32 78 TR B A Ui
52 Rt BAR AR R 0 o ASHIFZE 00 2 1 AR TR
JE Xt CEL 52 Wi 1 K2 1E A 24 1.808%/C. ; it — 20 n]
Y143 g VA T I 24 1.856%1°C. , 581 B 24 1.760%/°C.
TR T AR N AR BEATAE L, WA B )
FH % — By B AP Sk W) AAS R i CPB 2% JH DHCA
1565 BRLAO A P4 M A, LA S8 CET M
I PR P8R

S 3k

[11 Ke XY, Hou W, Huang Q, et al. Advances in electrical imped-
ance tomography-based brain imaging[J]. Mil Med Res, 2022, 9
(1):10-32.
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HEJEAMEARERH AL U 5 L 5 B sl SR [R] 3 S5 A5
TH BT AR PR 2 o

R4 M G W RS R R

[FEZ 1: B8 PPAL A EEAERE AL U & 010 B B sh ANEHRI AT 0 WLUTBRISE-G S0 Al A I RACR . ik Tl i
SHT 201145 1 28 2021 4F 12 1 8], 22465022 01 B g0 ISR T R IR0 UL B3 AR 118 A JEE AR A BEL 26405 JLS 45 910 B B 8 7 A
FI IR GR35 A R AT S0 AR 23 I AL, BV AR AL (SG 4, n=44) X JRZL (NG 41, n=41) , FLAX P41 5
HFARMASEWE TGN . GRS ALEH AR 1 S BKBAW B A [(122.3 + 28.5)min vs. (109.7 £ 26.2)min, P=0.037], ¥
AT R 22 T TG L (P>0.05) ,SC B FH ARG DA H & A R (52.3% vs. 73.1%, P=0.047) . {AAR 5 1CU 15: F4 i}
B ALK [(47.5 £23.7)h vs. (37.8 £ 20.5)h, P=0.045], 1 BE 34 .64 A1 124~ i, SC 4 2 435 55 0 A 19 L 461 43 591 o
90.9% .86.4% 1 81.8% . L& NUSEHAS BH L0 UG 1.0 LTS5 (R 347 S 0000wl T R 22 4,0 D B 8 e B2 T S v O B A
By HICU =R K

[ SEEIE 1: NOTEEAEBE L UG 5 o UBTBRA 5 .00 5 Bl 5 S AR Rl AR 5 o R

Analysis of the efficacy and safety of concomitant ablation during surgical myectomy in

patients with hypertrophic obstructive cardiomyopathy complicated with atrial fibrillation

Zhao Xueting, Yang Feng, Miao Na, Yang Xiaofang, Zhao Ju

Department of Cardiopulmonary Bypass and Mechanical Assistance, Beijing Anzhen Hospital Affiliated to Capital Medical
University, Beijing 100029, China

Corresponding author: Zhaoju, Email: zhaojucpb@163.com

[ Abstract ]: Objective To evaluate the clinical effects of simultaneous surgical myectomy septal myectomy combined
with artial fibrillation treatment in patients with hypertrophic obstructive cardiomyopathy (HOCM) complicated with atrial fibril-
lation. Methods The clinical data of patients with HOCM complicated with atrial fibrillation and treated with surgical myectomy
in the department of cardiac surgery, Beijing Anzhen Hospital from January 2011 to December 2021 were retrospectively ana-
lyzed. The combined radiofrequency ablation group (SG, n=44) and the control group (NG, n=41) were compared between the
two groups for surgery and postoperative recovery. Results The SG group had a longer intraoperative aortic occlusion time
(122.3£28.5 min vs 109.7£26.2 min). There was no significant difference in mortality between the two groups (P>0.05), and the
incidence of postoperative arrhythmia in the SG group was lower (52.3% vs 73.1% P=0.047), but the intensive care unit stay was
longer (47.5+23.7h vs 37.8+£20.5h, P=0.045). At 3 months, 6 months, and 12 months after discharge, the proportion of mainte-
nance of sinus rhythm in the SG group was 90.9%, 86.4%, and 81.8%, respectively. Conclusion Concomitant ablation of atrial
fibrillation during surgical myectomy in patients with hypertrophic obstructive cardiomyopathy complicated with atrial fibrilla-
tion is a safe and effective procedure. Its recovery and the maintenance of sinus rhythm are favorable. However, the intensive
care unit stay was longer.

[ Key words ]: Hypertrophic obstructive cardiomyopathy; Surgical myectomy; Atrial fibrillation; Surgical ablation; Maze

procedure

20> 3 i 3y (atrial fibrillation, AF) JEACJEPERIBE  HOCM ) 25 5 UL B9 B G, 7™ J1 R ) S & 2
AL LA (hypertrophic obstructive cardiomyopathy, i J5 2 s 1 PR 105" A WF 5% 4RGE AF i &
HOCM B U 2 1 RAE AR 385 0 i 44 4 ZE 14 g v XL
e 41 100029 L 50, B IBBE R R AL seze e pegy 00 I PESETOSE U™, PRI, HOCM A8 4 4 0F
TRAMIEER R LR SR B R AF I BSRGERp 2 OB IR E L. B
BIEVEE : %, Email : zhaojucph@163.com LA R R X F HOCM &1 AF (& nR A
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B2 W RN B SO Rl OR VR T B R R
s B I R 2256 B AN WAL R, HOCM B8 45 4h
BEAE RO LTI BR AR (surgical myectomy, SM ) 2 i i,
R EEOGYT T B RUAT AR AF I RlOR A R T
AF TR FERI, HETHOCM B2 SMRHIE O
B[] S0 056 5 S 0T o A A DG AT 8 41 T8 R 6 3¢
AR ST HOCM 5 9 AF S5 174k
FHAE 5= LD B E5C 5 S AT Rl AR 114 e IR 2 4 M A
AR

1 #ERETE

1.1 ARt & AW [l 5 B B AR B R 2
B b 22 DT BE B 20114 1 H 22021 4F 12 H [H].0
JEAMEHEBE 19 HOCM 5 I AF B #ATANEHIE RO L
VIBR A PG IR GERE, A4LARHE : DHOCM 2 W7 AR i
P 0> B PRI AG: A 3 (8] B e K5 B2 =15 mm, i H K
TR RS 220 200 H T I (H R 25250 mmHg. H.
BH O RZYRYT A REECGEREIR , T BRI H A S i
OWUEE R . QARG I AF A BRI i 5%
AHIERT , 350 L I B0 F T S 3 & /0 1R
WP FAREIH M AF &AVE. OFFEFHHATIMHIE R
OB FAR . SrgibnfE  Fe BT AR & R 75
HTIH R | W FB 3 53 SR S A Rl 2H (SG 4, n=44) F1I
XTHEZH (NG 4, n=41) . ZWF5845 B4k 5t 2 o1 BE B
= 2E AR HLZE 5L 2510 1T (2023200X) , By [ Jo 4
Il RIEERI T, TC T A5 - B AN S K8 1
1.2 AR 7 e B B R IE i, o R0 i
it (cardiopulmonary bypass, CPB) T 17 F K, BRI 175
T JEE BRSO Sk DO AR R SR AR
TARHER Y L AR U 4 B I 1142 B (systolic
anterior motion, SAM ) 11 2.0y 2= ¥ H 18 451 BH. M7 B 1%
B O RS PR B R B AR ORI (HTK) , AR P8
Bl IR 0 1E 5 3 B0 WK AR 1 B A T 22 A ek
JKRETE  FETE 44 30 ~ 50 ml/kg, BEVER ] Ay 5 ~ 8
min, O LR TANE VKB BRI o O AT 120 min 75 2L
SERE— U, S HEF 2 20 ml/kg, HEVERTE] 2~3 min.
HOCM M BF AR T BR AR BAR T AR AR
U, B 7 A O AiF 5T il X A AR A R B AT
Cox—Maze IV 555 1 il b 341 CUURRE B 55 39000 i+ — 2R
LN =R TR) , ZHUEE O 5 BERR R (5 ~
6 mm) , BESRER N AT 8 ~ 10K [RIAFT HAth #4F,
W AR Y B B e =R RE itk Bk 55 I
FEREAR S o AREEH FUBCE LR TR T4
ARJ5 ICU ™25 W DOy AL 28 0 1 PR

SR (I e B 7 MARBEL AL Gt B
DEERH T e BLER B 2 W KR, AT s ok
KR, BRSO W O <60 1K/
min, $5° FH R AR =% B 32 (A BELY 741) , F i3 i s 1l
WG TR BTEERYT , 43 E Prbn A Hu (e Ak
2.0 ~ 2.5 Z [0, i Be A & A 20 250 HLEURT#E R 0
SR, SG AL W Be & B kAT G Rl U, T AR
BH DA

1.3 %t 54 N SPSS 27.0 4o b2 84 fir
BEAEIAT TR FF A IE S A T
A IR « AR 22 R, 4 IR) H R A 7 BEAR ¢
R g, a2 IE A A0, SR A B (M) B oy
(25%,75%) F , A 18] F ek B A AG 55 o 3
FOR R AL CR) R A B FRBCR R ()
K5 ok Fisher AL 50 . Ir e S50 5 B MK
6 25 2R FH AU G 56, L P<0.05 A N 22 53 it

2 & R

PO 2H B8 — MG R R 22 S o g it i X
(P>0.05) . PIZH B3 AT 75 0 sl 45 2 v 14 22 s
WG LGP IR AR AR 220 B M43 B0 2
H1 T HR 25 R ) B SR B A AR R 25 S ST L
(P>0.05) . ARATAIFE MR HERE &8 MU | 56
AR B ok o R RS A O I 8 P L 5 A i 3 9 05
i A5 2 S R I JIRAE DG 25 ) < A5 25 e Y TR g
X(P>0.05). W1,

55 NG 4B F M AL, SG 4 3 AR rh 38 kB
Wi 34 , 25 A Gt B L (P=0.037) , R J5 it
PRI Ik B 8 L )78 (P=0.031) . P4 AR F LML
8] | A 20 52 Bk 30 ] 0 A TR BRAE S5, 22 R0
Giitep i L(P>0.05), L2,

SG 41 i A7 H BE L NG 4 2 191 H 35 (E B 4B
T2, FEEHCT R R 43500 A 0 B AR S5 A0 HE il 2 25
BAEFLOE W, AT R 227 LG 248 X
(P>0.05), S NCHBHEMILE,SCHBHRE
ICU 15 B3 I ] #24 (P=0.045) , (H AR J5 .00 26 3 &
ARG, 22 55 B2 8 . WAL E L
RSO ARG BERT ] I & E | 48 5 14 245 A
PUAAE B0 50 B i IS 0045, 22 R B BG4 3 X
(P>0.05), .3 3.

SEHRETT (215 + 8.4) A, A G A7, 4l
A NEIRE I T ~ M. HE3AH 64
AR124 A B, SG 21 58 38 e R 55 RO B Y LU ] T
B, EZRAGIEE X (P<0.05), L% 4,
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F1 NSRRI L UG 4 0 BBl £ 25— I PR R AN 4 B 1 10

SG41(n=44) NG 41 (n=41) P{E
— I PR R
AR (2) 56.1+10.0 57.249.0 0.596
Hmi(em) 164.2+6.6 166.6+8.1 0.107
A (kg) 67.1£6.6 71.4+13.8 0.068
PR Z2/% (nm) 19/25 15/26 0.535
NYHA 4344
%[n(%)] 2(4.5) 4(9.8) 0.608
%% [n(%)] 23(52.3) 15(36.6) 0.146
& n(%)] 18(40.9) 21(51.2) 0.341
IV[n(%)] 1(2.3) 1(2.4) 1.000
O Bl 2
Al R4 (mm) 45.6+6.1 43.2+7.4 0.106
Fel S5 EN (%) 68.6=5.6 66.5%6.5 0.113
L E AR (%) 34.4+14.3 30.2+13.5 0.168
el PRI A A (mm) 42.4+55 44.5£10.2 0.236
LB WA AR N A (mm) 25.9+3.8 27.6+5.9 0.116
AP E G (s) 409.4+125.1 422.1£113.8 0.627
e w22 (mmHg) 78.3+42.8 80.4+38.2 0.813
25 [E] B 5 (mm) 20.8+4.6 21.9+5.7 0.859
R m(%)] 15(34.1) 19(46.3) 0.249
Wi [n(% )] 5(11.4) 10(24.4) 0.115
FARIAE (%)) 2(4.6) 3(7.3) 0.935
SEEIR B DK SRR A P IR [n( %) ] 6(13.6) 8(19.5) 0.315
AR ZE 2 (% )] 5(11.4) 2(4.8) 0.489
AT IRZ5 4
B-SZARBH AT 2 [n(%)] 28(63.6) 28(63.6) 0.800
538 3 B 25 [n (% ) ] 31(70.5) 27(65.9) 0.649

FENYHA G390 A2 0 E DI RE S

FR2 NEIEERERL AL U 0 5 B Sl A8 )5 AR B o i 2 i 195

SG 4 (n=44) NG 4 (n=41) P{H

BELWT 8] (min) 122.3+28.5 109.7+26.2 0.037
B HLI ] (min) 178.9+43.5 169.3+51.4 0.354
HTK /3 A5 (n/n) 28/16 18/23 0.681
A 3 Bk n(%)] 22(50.0) 18(43.9) 0.574
I A R R [0 (% )] 23(52.3) 12(29.3) 0.031
[T AR

F A E B AR [ (%)] 1(2.3) 3(7.3) 0.559

TRFE AR (%)) 12(27.3) 14(29.3) 0.492

TRIERIEAR (%)) 7(15.9) 8(19.5) 0.663

SHIIEAR(%)] 6(13.6) 3(7.3) 0.553

SER SRS AR [n(%)] 2(4.6) 4(9.7) 0.608
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SG4(n=44) NG 4 (n=41) Pl
AEBEFET[n(%)] 0 2(4.8) 0.230
I I HILAILAR I R ] (h) 34.7+42.2 27.6+19.4 0.328
I L S []>48 h [n(%)] 5(11.4) 2(4.8) 0.489
AJ5 ICU f5 B i1t (h) 47.5+23.7 37.8420.5 0.045
AJG A BERE (d) 7.6+2.1 7.7+2.9 0.855
SEVHN(%)] 1(2.3) 1(2.4) 1.000
FHOTTF R4 (% )] 4(9.1) 3(7.3) 0.922
ARJF AR [n(%)] 23(52.3) 30(73.1) 0.047
R T K AR AR (n(%)] 1(2.3) 3(7.3) 0.559
i AU (% )] 0 2(4.8) 0.230
iR IER IR YT [n(%)] 1(2.3) 3(7.3) 0.559
AE A FARFE (%)) 19(43.2) 15(36.6) 0.535
B F R A ] (h) 25.8+44.8 24.3+32.1 0.861
BT E IR (%)] 14(31.8) 13(31.7) 0.998
252 L AKER S A B (%) ] 0 3(7.3) 0.216
FeZ AR SR B (%)] 0 1(2.4) 0.482

R4 NUEVERERHILC UG 0 b B s 5 AR R SE 4 D AR LA

SG 41 (n=44) NG 4l (n=41) P{H
HBE3 An(%)) 40(90.9) 27(65.9) 0.005
HBE6 Hn(%)) 38(86.4) 23(56.1) 0.002
HBE12 An(%)] 36(81.8) 20(48.7) 0.001
3 it g I I RS B A Bl R SRR A O ER R it

HOCM 35 e 2 g B AR H L — 2 el 4 1
138 Sl AN MR i 5 A 220 s e TH i 97k
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420 B e RN AR A s Fe A ) ) 46 RN A =
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B 10, U A 45 3 v O 2 {H O IR PO AR
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ARG 35 48% ~ 72% B H AR W e & o WS
SRR F I HOCM A3 AF BE 1AM R UIBR
REJEEC LR, JRUAE ) AT S A0 = AR 3 n 1 £ 8y
ik BEL VBT Fsf [0, (LR 2 78 R S5 9 e A AR PE T %
WA 225, HRg b ARG OREF R EE, &
HFAR A MR . 7 SC 4l AR J5 75 248 A i
AL A R L 8] W 2 ko BE L, R I TR 30 A
SFEATTE Al AR 3 0 T AR — 2 A% T B XL
B o SR L IR A 2R R T IAEAR S 2~4 d OB

FEAT BESE AT TCU 45 8 B [ 3 fin iy J 1AL

TE A I 22 B 2E L T 2004 4E T R IE HOCM
5T AF SBEAT Maze T AREAEIG RO , R 5 BE T
151~ H i 60% & # b 5 MO 3. BE 5 i
HOCM H 1T Maze R J5 14F 34E 5 4E T R AEIR
PEAF (9 H R - 85% . 69% 649%™, I A BF 53R
iB 67 {7l HOCM F8 & 17 SN BE 550 il T A i IR 28
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H11% 22% F148%"™, A<M 5% i 78 HOCM & IF
AF J835 RV AT T S0 Al AR BE 34 .64 A
124 A B, 2 15 52 0 B Y BB HE B o ok
90.9% . 86.4% F1 81.8% , Fi kO R FF R W % = T
XL BRIR AR T

ARG AEAE— 2 BP9, BT T A R iR
HhC [l B B ARG , FT RE A7 FE BEREME R AL L 52
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[FEE 1: B EDH MR i (HP) £ AR B4 % SeME B IER A YT (CRRT) 78 FE 20ME IR % (SAP) B 1A h Y 1R
Mo J73k BB 20224 1 A 2 2023 4F 4 A fif i 75 B BEBEGA 11 SAP (38R I HPEE A CRRT IRYF AR . HPIRYT I
[E R 4 h, PR 1~ 5K AR R — eI OO0, LB AR M 501 L B AR 0 e 48 8 TCU A3 B st ] B2 32 HLAGE SR AN B8 S F 51
B o ttﬁ%%éiﬁ“‘*f RS GEIY =R/ = IR 0 = A e N1 N O s o = | R = W 7 NG NN 1 0 e 2 = et
ARSI S R . R 190 SAP RE 12 T HP B CRRTIAYFIAYT , Horh 5 0 j8 2 D B9 187 Je B A A A SE it o0 #r .
14 4457 HP‘{.:J?E&#EP JBAERE 8 1 (57.1%) , VR 6 4611 (42.9%) , T-34)4F 1% 48.1 % T34 B IR T i 4651 26.5 ke/m®. 7
141 £ 2 HUBGE 387 (50.09% ) , 10 il - 3 4257 T IVAES T 25 G0 3247 (71.4% ), 1CU 3441 BE Rt 8] 36.4 d. 697 1 d 53k
I Y H R, FAA 2 -6, IR SRR AT A L EUINET 22 B sty A8 fb AT G i L (P <0.05) o TRYTESSRIT S5AY7 4 H HL R,
AT I R IR AR AR AR A D e LR VR A TR RO G I A SRR X (P <0.05) . & 13 HIEER
HBE, LOIEBEIANIAET (7.2%) . 4536 FRE A VEFIR 8 J 3 HPIEA CRRT Al LA S IR0 A S Ik i 14 SLIR s 4 4 18
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Efficacy of hemoperfusion techniques combined with continuous renal replacement therapy

in the treatment of patietnts with severe acute pancreatitis
Cao Xiuli, Zhao Qinghua, ZhaoYongsheng, Wang Bin, Pu Tingjiang, Ge Shengnan, Xin Xianlei, Liu Zhiwei, Ren Weizheng
Faculty of Hepato-Pancreato-Biliary Surgery, Chinese People's Liberation Army General Hospital, Beijing 100853, China
Corresponding author: Zhao Qinghua, Email: zhaoqinghuabj@163.com

[ Abstract ]: Objective To explore the role of hemoperfusion(HP) techniques combined with continuous renal replacement
therapy (CRRT) in the treatment of patients with severe acute pancreatitis (SAP). Methods To retrospectively analyse the thera-
peutic efficacy of HP combined with CRRT in SAP patients of PLA General Hospital from January 2022 to April 2023. The dura-
tion of HP treatment was 4 h at a time for a period of 1 to 5 days. Each hemoperfusion treatment was performed for 4 hours. The
treatment course was 1-5 days. Patients' general conditions including age, gender, body mass index, length of ICU stay, mechani-
cal ventilation and circulatory support, and treatment outcome were collected. Comparison of changes in vital signs, C reactive
protein, troponin T, brain natriuretic peptide precursor, white blood cell count, and other indicators of changes before perfusion
treatment, the day after treatment, and at the end of the treatment course were performed. Results A total of 19 SAP patients
were treated with HP combined with CRRT therapy, of which 5 patients were not included in the statistical analysis due to miss-
ing post-treatment data. Of the 14 patients treated with HP, 8 patients (57.1%) were male and 6 patients(42.9%) were female,
with a mean age of 48.1 years and a mean body mass index of 26.5 kg/m*. Seven patients were supported with mechanical venti-
lation (50.0%) and 10 patients received circulatory support with vasoactive drugs (71.4%), with a mean ICU stay of 36.4 d. Com-
pared with the day of treatment, interleukin-6, brain natriuretic peptide precursor, and total bilirubin were significantly improved
1 d after treatment(P<<0.05). There was a statistically significant improvement in body temperature, interleukin-6, and oxygen-
ation index between the end of treatment and the day of treatment (P<<0.05). Eventually 13 patients were discharged cured and

1 died while in hospital (7.2%). Conclusion HP combined with CRRT can effectively reduce brain natriuretic peptide precursors

BEEWA : F5 A AR T I H (821708111002238)
P BB 100853 L3t WEHCT A EEBE 85— [ 2510 L I BOA B 22
BIS1EE (X KAE , Email : zhaoqinghuabj@163.com



352 hERANMEIF 2 F 2023 F 12 A29H %21 4% 68 ChinJ ECC Vol.21 No.6 December 29, 2023

and lactate, and improve oxygenation index in patients with severe acute pancreatitis.

| Key words |: Hemoperfusion; Blood purification; Continuous renal replacement therapy; Severe acute pancreatitis

VTAER , % S IE R RIRYT (continuous re -
nal replacement therapy, CRRT) Al Ifil 7% 7 it (hemo -
perfusion, HP) A T 38 2 M IR R (severe
acute pancreatitis, SAP) JA¥7 1] LR 2 Jil 52 4 5 %
i S 25 A5 AR B AR T SAP & — R ™ E Y 21
SiE , LI LLARAE S N5 R Y & B REI R O TSR
PRI AR G ME RAE . 4 B S0E S 25 A I TE 2
PR R 98 B & AR T AL r o 3 E g A
25 o I DR SO il S TR 5 | U 2H SR 5 A
BUCR = S PR R 8 R 1O B Sh R, 4k T 22 b 240
PR~ R A AL TG B, I EL AR DI R] 5 R 73 A A
RIERNL, FE G Z4E RGO ZI6E
U3 , DR 1M BEL T R 8 S A S 2 SAP IR YT Y S HEER
T 2T A FH v PR AR i A A B 8 I
Z AR A IR, BELWT 4 B RAE SO 255 AR A8 & A B
RS, DT P47 e BEAE A8 1 A 2 RE - (R B
ToAR ACHIFSE [0 Bt e ik 7 5 I o A R R R
LR T HP B4 CRRT HORTE SAP (#1677 T
P ECHACR , LA 4 5 1Y s R IR R A 15
Mm%

1 ABEFE

1.1 —# 7 Wi 2022 4E 1 H 22023 4E 4 A A
Bt 7 B R 9% T o TR 9 3 3% 5 HP ATCRRT
TRYT B ERE AR R BB . SAPIZWibRiES % 2014
AR P AR R 2 s AR o S IR AR AR 22 2R HE M
FAETVT Ja P RE == K328 B A H72E (>48 h)
) f B DI RE R v (1) VR AR 28, %% B e s v fifi ]
PO Y Marshall PEAr HEATPEAL . 28 B =M@ XN
TEIR T RE A 4, #MAUS W46 i <90 mmHg; i T g
N4 E A HEEU(Pa0, / Fi0,) <300 mmHg; B U1 fiE
A4 #NRUE IUEF 7K - > 1.8 mg/dL (160 pmol/L) o
AU BN Z — 0 8 EH B . Q8 LR % ;@
PRI IR R 2 R AR ; QA W A0 28 T 0
S8 A BB ™ 0 I A e GRER B0 Bk
A Any 35 DAL A S 0 0 ) vy 1 P s e
5 o AT 28 i i 4 R R B AR B D s b
(82023-352-01)

1.2 %77k MG HL A Plasautos AY (i 7 15+
fb%e B (3 A B Ak &2 B/ A 77 ), HP 2% F
HA330- [T ¥ 3t i (BR VA 2R ) BH e A PR
Al ) o S A PR FE - 1R EUBE R B AE S 28 0l 4
DAt K TG B B i 82 57 0 20 0L 36, £ 0.99% S AL a0

TS 1 500 ml T e A i, FF R KR L h s
181 111 0.9% SAL B E 5 500 ml PRV e B% .
JF 25 B 10 S W A HA330 v M 4 il i Vi O
W, FEAr4E4] 30 min &, 1 T IR U wR , HER
SRS Bl R E SR, 1 S K- K m
Y& € 33 (continuous vein—venous hemofiltration, CV -
VH) B, I3 37 3 250 ~ 300 ml/min, & # & ii E
3000 ~ 4 000 ml/h, %] 1A #1162 200 ml/h, JA 7 HAR
P 110 s R % e I UM T S 150 ~ 200 ml/h,
A6l FE R py PPEATC B8 I 0% A e [R]EL, J8 BEHe
BE2 W) 30 B ST IR YT A R I . IR HP YR
FrTE 4 h TR 1 ~ 5 do WERRET A TR JRT IR IR H |
Y7 AR LS R A A ARAE I B U BR AR HEAT R AE FR i
Yy iR L A A

1.3 Bk R JI ki AR — BT D AR
P B A RS B TCU A BE s ] 2 75 12 2 R
SCRE CHUBGE SO M3 23 (A TR 25 9) AT
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SEARETERR AR 0 PRI R I | A0 A
Boh MR E S AN R -6 S EAT. A
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14 BrR 7 EA G Fix GibEE BRI A&
FARNE AL SR A HE br o T A Gei s 5048 FH SPSS
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AT, Hp S A AT T 1 IR HP J5 H Bk sE T,
IRIT G SRR A — LY . 144918232 HP
BIT R FE B8 (57.1%) , Lok 6 491 (42.9%) , -
By 48.1 %P3 B IR BT it 46 41 26.5 kg/m® 7 11
HBEHIMGE S S (50.0%) , 10 ] #1552 T A4S
T 25 W) 18 3R S 5 (71.4%) , 1CU - Y943 B 1 1]
36.4 d, BH—MELILE L,

22 HPRAW/EBHMARFTR BTG 1d
5697 4 H g, B R -6 Jl R ER KRR R AR 2T
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IR TG & FLR RS T8 O ks, ARk
HGi#E X (P<0.05), W#E2,
T MARLPERAR R B E —E N (n=14)

1 H Z B
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P BEn (%)) 13(92.8)

A2 AR K LR ESR 40 ~ 50 e/ (kg min)

3 it g
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A case report of massive bleeding complicated with thrombosis after staging cardiac sur-

gery in an infant with complex congenital heart disease
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[ Key words |: Infant; Cardiac surgery; Cardiopulmonary bypass; Bleeding; Thrombosis

BALEE AR GE AR T A A H A5 1
RGO JAE S Az A TILE M o BlfRGE 1
152 2% ST R A e 22 407 L 73 308 JUE P AR i K
H LA A T B ], LASYT D B 40 LA 2% O
AR A 35 BRI R 2 5

1 #AREFE

11 s ARFA BILL, 1011 ,5.6 keo PS8R
PO < A7 Sk T , W gl " Rk TR PG 2R —
EERe/NLICU, #E— DA Bon BILEIF 24 E Y
REAB 43 , T LAAT B P IS AL P 8% 52 4R B R R R Vi
I UF IR D AT 0 JE T A T e AR Y B e /I L
ICU, ABEi2Wrhy : 5 KAk O NER KAE Sk T
Q=[] P gy B0 181 FL A AT s MERE IMLAE s DRI 5
s QEAEMT R ; @R E ; DO LR s @B i ;
@BE I D RE b 5 AOMRER 11 LAE ; OO B 3K ; @
RS I RE . T RAsoCs FIBR Bot 3 sk
e L1 A E 2DA BRI | R X RE SRR YT
L3175 E WG BBk Banding R A7 Sk FHRIAAR
1.2 #oigds ARifa 5 5 K47 £ Mi3h Ik Banding
ARG G 2, RO L8 P BE I (dissemi -

nated intravascular coagulation, DIC) 4> £ ¥ 7 i} 7/~
BRI D) BE B A, S 1E AT 2040 i (packed red blood
cells, PRBC) . 87 #F VK I Ifil %% (fresh frozen plasma,
FFP) | &E Il B 5 52 45 40 B 4 2E 2K K1 (vitamin K1,
Vit KDILE . AJE 5 20 RAE O (cardiopul -

monary bypass, CPB) N7 /KAF s Ik T4 1A AR, KRRl

EE&TH HR A RB LS5 BIH (81970346)
1EE BT 610041 AR, DU IR A4 P IR e R B

BIS1EE AR 1E , Email: wr.zhou@hotmail.com

S5 % K A ik g B BE A L[ UL 2T 28 11 (hemoglobin,
Hb) 102 g/L]. I/ (platelet, PLT) 715K T (26 x
10°/1.) K B 1ML Ty BE B A5 [5€ 11 it )52 sf 8] (prothrombin
time, PT) 14.6 s, & fb 5043 55E 15 it ) (8] (activated
partial thromboplastin time, APTT) 55.8 s, $T #¢ Ifil il
II Cantithrombin T, AT 1 )55.0% , £F 4 55 13 B i 7o
¥ (fibrinogen degradation product, FDP) 16.4 mg/L,
D- "B {K(D-dimer)7.2 mg/L FEU], FRH 1 %% 1L 7
il it o AT B AR DT 410 min, CPB I [H]
157 min, 3= 3} ik BHL W7 1 [8] 130 min. CPB 1 3¢
PRBC 1.5 U,PLT 50 ml, CPB #7 R JH ¥ fiK i (33 ~
34 °C) EFER A 2.8 ~ 3.2 L/(m* - min) , EBIIKIFiK
J& 4P FE PLT 50 ml, 45 HLJE 1720 B0, 1ok 8 A
R 25 PR PLT 100 ml. %5 R 513% B LTE
T H BE M DI REZR AL, R P AT L% BL . DIC 28 K
1L 4% 5% 7 [ (thrombelastograph, TEG ) 5 , Az B 3
i F8JL&E LX) g ; CPB & WU [E] , Hb 94 /L, PLT
12 x 10°/L, £F 4 % H JiL (fibrinogen, FIB) 1.24 ¢/L,
AT Il 26.6%, FDP 21.4 mg/L, D-dimer 9.04 mg/L
FEU, i i3 i /M | f008 35 F1 A FIIF 3R 5 B9 B 1l 4
bR BTk 3 [Hb 126 ¢/L,PLT 72 x 10°/L,PT 19.6 s,
= PR #r #E 16 F {H (international normalized ratio,
INR) 1.68,APTT 62.3 s,FIB 1.65 o/L, AT 42.2%,
FDP 26.6 mg/L, D—dimer 10.99 mg/L FEU], TEG #&/~
ABILBE MR IS AR, 2R it . ARG RIG 5%
A/NLICU,

AR5 R LBE I D) BE R A%, — T R & L 1f T
Mo DR IV A o 5 53— D, LIRS I R
B, T LAUEEIR YT o RS H— RIS i & 23k
20 ~ 40 ml/h, 2545 S0 = R A 45 5L (Hb 95 g/L, PLT
108 x 10°/L, PT 18.2 s, INR 1.56, APTT 51.8 s, FIB
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1.41 g/L, AT 1 39.6%) , % PRBC 230 ml. A&E Il
fif B2 A W) 240 U, NP 4E 8 IR 0.25 o Bl 55
0.5 U ARJF5 = H LI = 4845 Wos /M itH4CT
R K Bk I D RE R AL (PLT #1416 x 10°/L,PT 13.9 s,
INR 1.20, APTT 43.8 s, FIB 1.30 g/ L, AT 1I
40.3 %) , T VA% /R 200 ml; [F] S, BOLZAS 2
RERIE P R (5 2R R DR S N K 1,
JE R B i N Bl KR ZE 25 TR )R 100 TU/
ke 2 T HESPLERRYT RIS HLIR 0.928 e K 1
BGERAERS . HIRIRE I, 51 & 50 ~ 150
ml/d, 254 B LG bR i PRBC PLT. ARJ5%5 12K
AR B EE I « 20 M5 PN Dk B v e ik il TP
B, A B B ik L B P S5 P SO i, 32 v 3 ik
B ok A, T AT & 30 1U/(kg - h) 2 1, IFH 9
APTT SR & . ARJEH 17 X ek
MIBIT (0.48 mg BEME 1K) . ARJFH 21 K, BILH
P4 B R B ECEE I A, APTT 96.5 s, INR 8.70),
TR R APTEE, T L Vit K1 2 mg FEHUIGIT ,
[ VR FFP, ARJ5 55 22 K, & LA R, UL
AN S50 PN T I A S 3 T L 45 G R i A DU 45
(PLT 40 x 10°/L, PT 28.8 s, INR 2.51, APTT 56.8 s,
FIB 1.89 g/L, AT Il 42.2%,FDP 28.4 mg/L, D—dimer
13.27 mg/l FEU) , FRUCR T /MR 1ANG Y7 &, JF
W MR MBTEE . 1R R 1,

A B KT BB ARG 55 25 K, R AR WL %
[&] P& Bl 41 (ventricular septal defect, VSD) 47 “ L &R
VSDAEAR AR, AR H UL 2 A LS VSD, AR M 2
K, CPB =L 1k i RIXE, FARDIEF 12 he AR5 &

250

10y BRI — 2 B, PR o, A T
RO BRI 2. A 3R B AL
VSD T 45 L VSD R . 4 TR LIS VSD
SRR ROV . 96 BE PR BES LWL VSD ,J5 S M
Rl LA T RESG

2 & R

% H LA BE iF 1] 106 d, $H %5 1 PRBC 23 U,
FFP 1 110 ml, PLT 7.1 ™MAY7 . B AT L— %
ROCEEAE , 1078 B $5 7 XU | F B 8l L koA AL
AF S I A, LA 25 P B B T e A L B S A
RJG ZAEN DT, BLE O R4 .

3 3T i

O A% 5 A 0 JUE 5 FB L3 7 TG i e i 4
ZHBZRFARIBIT /NLOHEAR G 1l i & A %
=35 20% ,12% H K L, 2235 5% 0 A T 2
SCAPRA 1 R I ot 9 A e
RN JG I KAE K A R ABET -, B LI
IRES Ry o RIS, /N L EAR S AT B & Az 2k
119", K B ILE 5 KA Wi & 5 i i 9% B% , wF
BN, KT 105 B/NLOAEFAR S, B4 It
MR B % A2 3R <29% , SR 1T, <1 %2 B9 2R 40 JLAO
ARG A I AR B KA AT 259

LAy LM 72 G0 B I D) Re & 8 AN L, BE
BRI AIE, Vie KAHDCEE M (T VLIX L X
XL, XID) 24 9 BN ) 50% , B I it B K SF- 5241 i 26E
MM H (B AR .S K& AT DD WA M i A Y

PRBC
230ml
ERhtftm ks
120mi
= DRI E 1
E o PLT
PRBC 120mI
b5 PLT 130ml
i 200mi 1
oo 1 E-2 i3 I EEWiar I
FRFETar
Vit K1 i
FFP
o [ e mshiisg 7
el g ien PRBC FFP PLT
i 4 120mi 100mi 200mi
= 1 1 1
1% 2% 3% 4% 5% 6% TR 87 14E 18R 18R 17R 18K 10R 20% 21k 2% 2% 24%
POD(Z) oF [ 1% | 2% | % | 4% | 5% | 6% | 7% | 8% | 0% | 10% | 11% | 125% | 13% | 143 | 15% | 165% | 175 | 18% | 19% | 20% | 215% | 22% | 20% | 24% |
HB(115-150g/L) 110 | 95 146 | 142 | 138 | 130 | 117 | 160 | 128 88 139 | 129 102 124 | 113 105
PLT (100-300x10°/L) T2 | 108 | 23 16 | 101 | 40 32 26 | 153 63 | 111 | 191 71 42 10 205
PT (9.6-12.8s) 19. GI 18.2(19.2|13.9 15.8 16.4 15 18.9(16. 4 | 16.6| 28 36 |96.5/28.8(23.7|21.9|
APTT (24.8-33.8s) |[62.3(51.8(48.8(43.8 42 48.1)39.1 55.8|87.7| 56.6 [128.8| 70.7 |127.8] 73.1| 107 | 82.8 | 69.8 | 56.8 | 52.4 [ 488
FIEB (2.0-4.0g/L) 1.55| 1.42| 1.07| 1.3 2.1 1.62)2.19 1.36 | 1.63 2.22)|1.83(1.62(1.54| 1.89(1.22 ],3];
AT-IlI (75-125%) 42.2|39.6| 30 |40.3 43.2|49.2 32.9|26.1 38.8|27.3)|60.9)30.5|42.2|29.8| 38.9 |
FDP (<5mg/L) 25‘65 17.2| 23 | 37.5 28.6| 16.9 2.1]| 9.1 | 14.7(20.1|16.1| 33 |28.4|2L.9| 16
D-dimer ( <0.55mg/) |10. 99I 7.88|12.07(18.3 14.3 1121 8.93|3.9 7.98 | 8.87 | 7.49 |16. 75| 13. 27| 16. 46 6.82‘[

B 1 A7 sk LSRR ARG L5 1R T R i T 1 R
FE HB LT8R 5 PLT : ML/ 5 PT 2 35 000 TS5 S 8] 5 APTTT « 35054388 100 35 TR 0] 5 FIB < £F 45 25 14 B s AT« HLE 1L 1T ; FDP

SFYE R (R4 s D-dimer: D-— K
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40% , B LI A0 T 3R O Bl R 4k
a2 FEREE 1312 B Y 200% , 2 ) AT T A= BEAR
BAEF AT T AR 0 22 4 Lk e & A il A2
U, AN LA 35 1 & AR R AR . SR, R4 LTI
RAETREWART , 2R B AR B 1) 50% , 2148
2T Y VS T O )RR 2T T DS T 0 9 i 79 1
GESIN- TR -3 AUPINE A N R RPNee
e, 2 5 i, H— B & ARSI, AT UG A5
Vst o AR L R E 22 e KM O e 240 L, AR
HIF0E MEE BTN SR E R R
I S 5% 1M Dy BE 25 ALAE , X AR A 5 EE i Ty i P A 11
T R 2, R A — K E i 3 ik Banding AR If AR
FH CPB H A JE A58 H B i 1L, 3 5 2B L SE A
PR R Y], WA UK CPB R KAFSh ik T 576
R, B T fin i 1 ) R B A L 2 1 R S K
I F [R5 I AR T A S MR 20

B LONET AR BIAR W Z 7R 2861 MO
P it o] R AR H L, Bl LTS . ORI
Jith : B M IO 3 PTG PRI Vit KUIRYT Ay
TR S N IR B R AN Ak 24 1 A i 288 1t 2 e e
%o @CPB St JC I 1 7645 AR el 20 10 5 6 49
2 FH i R AR IEAR I 9 B E AR T30, LR Y
T T FE AR AL « ARG 7 KA LT A B R
mini CPB 45 & 4B IE 5o B 4B . “skin to skin” H 14
I Y3 TRT R AP 5 2 LV B 3 AT 1 A I R T
7o PR (B H IR 6-RIEECR) SRAEY
FHAPE B BT 054K CPB R E% ANRHRIHE IE 1M1 254
I 4 . QAR Fh A BB PTEE S 5 BT T AR Lk 5
I R GEE PR EEm T RE . B LA, e
I JFEATAT T KA, B8 2 5 B[R] 1
PUEEACR B LI IR 3R . 400 Ulkg
R ASRE /N LAHE A LT 2L, W 101 £
R A S DU 2 W = o KK P A B BE 1 il -5 1T
B A AH G, I S5OE I PR 1 3T T
Fe. AR, 3L LR /N4 L CPB it
AT TEARIAYT L ] 4 = B e ol il 7% 14, R IR 26
I, BEAK M AR I & R HLIF ARG 0 it , AR A5 A R
— DIl RAFE 5T S i s RS AL . @RI A 2 b
f AL L9 ot AN B 24 1E ) LB B4 8 ol D) E A
WA BT FEARA G IEARE FIZET-F, 2019 K
FINY [ A LG Pr 2548 " AR 6 TR S Ak
L, AR JF 2040 T BIE S Hb 70 o/L, 34 I IR
B IMRE PR AR AE B 9 A J5 i i (3944 Hb 80 g/Lo 1M
X TR AME L A I R T U AE AR AR I, AR5 21

200 B T B EE A H 90 /L, ELAF-ASF 1] 43¢ i 14
AR Tl RS, @R PRd2 Wikt i
REAGHIN , A i e 597 P AR it 3307 4T, bR
WIE I A3, S B X 5k = 5 il /N ) RE
T, X3 F B BRI D RERRRT FIBELYWIse i B SR
s, FEMTAS R S D EA S5 BRI REE A
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Corynebacterium infection of mediastinum after Bentall's surgery: a case re-

port

[ REIA |- B VRN s FRARAT 3 5 E S BRI BT A i Bl

| Key words |: Occult mediastinal infection; Corynebacterium; Bentall's surgery; case report

1 IR

11 %74 BE&EH,60%, F202112H7H
ABE . BEFEm I 2 A, Wi s e i35 180 mmHg,
FIR SR R 10 mg//H o AR DR A T
K, BRI — - Wri2 X AT ] K 504 1 3/6 2K
WHEZR S 1 B AL, SF R I AR BE B R, T
15T oK b bk B 40 M AE R ShAE R I A AR o i B
PR O IR 4 s 3 30 Dk — A AL B JE (Type 1A
R, F B KR e A I R OGN &, e =
K, ESIKIRTICE SR, R it . AR
CT WL 1. T 20214F 12 F 10 A 754 BR A& SN IE 3R
AT - Bentall+.0 F 5 B R 25 42 ¥R (BHT
109 min, A B 245 min) , RJG VK E BLAF B
1.2 MR e gErEs 2RERGOGERR
ABE, BEUFFAR I PR, A I shIek, Bz kT
W, TR LIRS R 2L H BB a) B L Bt
AR E ORI W AR G TR AR . %
TIA@AA RASATIE QLS 5 152 G XHETR
57 o A JE B UG R B AR TS | SR HE A
BRPETE R 5 T B 2 em 1] LR R SR AR B, AT fi
R a ik AN HERR M i R B RE 2 R RE , B U
YRR F 2 [CBHPE B, 5 2T 28 Ab BT 11 SR
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B R B R AR A SR T B 22 By L 4N

EETR AR RN IR H (2020020601012317) 5
RO R LRI H (2022020801010577)
1B BBAL 1430081 BT , BRI 2 DR A7 B 2 B [ 2 D] 5
(55 A2 ) 153430022 BT, 2B 0 I B2 B O SR 5= 1
5E RKAR

BIS1EE : AAKAE, Email : songlaichun@aliyun.com
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SRS A X, i B 2 R S R B T [
I LA sk 4% 5 [ 52 , B AR B A I BE BT 5 1R
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T A IR PUR 2 YA)T
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tion, DSWD /N FF I AL T ARBYAR 5 I ZIEZ —,
HoP KA RN 2% 8 H R EAR G LA A
A G R RIS W25, R AT A R A 4
R CAN =N E EAN N RS I re ol ) )
KR CT Al b1 I 18] B AN B 15 9, %5 iR
e JE S AR 2, T i s AN B e e f AT RS, e
TEGAR G Ay B R R AT TR B, 75 0 4
T 5 | W B o I ) A T B R R BUWR T . DSW
1) 32 ZE O TR B A 2% QPR TR, O HLE AR 5 Lt 2
T ORISR T 5 LG AR AT
PR R —Fh JC 2t 75 SR i 2 0 I RN 2 B
N AR G S U Rl A2 B R o N T L €
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DSWI—Z8H12 , 5 X0 o B B0 1 I S
AZR TN S TR SCHFIRTT YRR, 2 B 1
FEE , RTINS SZRRIR P AR A B X T B
PR SMRHE B, H AT N ANGTT T SR MRS —,
ANTFAS AR 2 A3 I AR B i B P I o A
TG T 5 U iR 00 [ 4 % o 2 i
S — LRI, S RIS B 51 RS
PP ZR I W R BE R i e gl LAY >
YL/, I A o X EAE R Al TR B S
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T8 TCoH Iy T Y 2 2 K5 AR AT 1
o A AR S PURIIR T I IR X Tl
SRS D EF AR S IR G A L BT Bz —1

A B ARG LEBIM] , A 3 —A

HA BT b6 RIS AR AR, I A4 45 11
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MBI 1Y), 5 SR YD TS A,
b F0H TR X i BE U 1T 0 R TLAR G R, AR
RGN RETERL/IN, 51 A DR B T REME RO,
ANHEIGR B L0 B 5 XU 1 48 25 A8 R, SORHE it )
PPN BB AERI AT RE . AR B O FL A 2
THZ R UG 3-6 1 IR 1,

NG OFRIRAT R PSR A 20 B 2 e L R
B MELUR I . @— B B N AR R4 T80 IC ) i
BIALEE . BT X ERAT I H AT BeA HOA B
PUERIBIT I 58, S5 BRAT 5 R 1 PR 2 b L
RS AR SR YT 200, ARG 25 S0, MR 1
FBUBHTAE IR T ARG

B 1 EH AR CT
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b SEEE )2
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B2 g LB CT

A VRO

GEREI I AR el

HBEEEE 1 ~ 2 )4 HIBEES 3 8 K LR
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] 2 P A B 7 24 R 40 3 pia po bid 3 pia po bid
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AT e 0.45 g po qd

iE rpo: R q12h: A 12h— R s bid : — K FHIK s tid: — K =K ;qd : — K —K
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SIS A7 F AR (TAC)JG 8 JA ST R 1 5 far BLO R AT . 5238 /MBI LA 4 40 BT R (Sham) +23 206 75 (null) 2 7
ZH (Sham+null 2 )  Sham+0> LR 520 26 18 RORoR AL FRZH (Sham+RORa ) \TAC+null 4 . TAC+RORa 41. TAC 5 8 J&
60 L ROR o 238 7K 5O WA T B8 5 0o LET i A8 b B 438 O LI A B £ 4k Ak B 43 L (AL 2RI BR 2T 4 Ak 0 L 4 44

ZUERK BT (CTGF) T A8 [ (Collagen 1) 3K KF ;00 AIUIE JEEHE B3 A 55 0 A4 E B o BILAM A0 257 458 46 e L ik JE
(BNP) ik /K- 5 AL N A AR A 5 TG M4 (ROS) P T L (MDA ) /K- 8 Ak Es ALl (SOD) 1 4 R T4 & 2 A%
A7 2(Nrf2) 8 A B AL 2(SOD2) 23K /KT 5 S SN H8 b Al 5 A TR T -k - JE 2545 (NF-kB) 7 i R 3R 38 I~
(TNF-o) 357K, Z8R 5 TAC+null AT EL , TAC+RORa £ /)N BCE ROR o #6348 7K 1 B S 385 155 500 R i 406 T A 8 28 A0
WL AR bR A 50 LI A8 TR 27 Ak F 43 B L2 R BREF 24K 5 43 L LCTGE . Collagen T 235 /KF- 10 & BEAIL 5 . U R4S
FRALFE O E AR T EL o0 HILZT S 25 R 8 1 AR BN 28 2k 7K g 3 A I s R0 1 A A A 50 L ROS A B MDA 75 bk b 5%
A%, T N2 .SOD2 21k K V- B B34 125 5 S S PR A4 0 I NF—k B . TNF—q 2235 7K V- BB FRAK (1 P<0.05) . &5 DS

St i A ROR oAb B AT 308 3t 30 il U L ZH 2L G204k 17 S30FN SOE S\ HIE SR TAC ST S5 Lo WUIE TR A0 LA Zi Ak, Be 288 FE 4%
JE I 80 A RO U T i R AR
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The effect and mechanism of retinoic acid-related orphan receptor-a in the resistance of

pressure-loaded myocardium injury in mice
Yang Jiachang, Zhang Bin, Zhu Hanzhao, Li Xiayun, Jiang Liqing, Jin Zhenxiao, Liu Jincheng, Duan Weixun, Yu Shiqgiang
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Xi'an 710032, China
Corresponding author: Yu Shigiang, Email: 157812490@qq.com

[ Abstract |: Objective To investigate the protective effects and underlying mechanisms of retinoic acid-related orphan re-
ceptor-a (RORa) treatment on myocardial injury induced by pressure overload in adult C57BL/6 mice. Methods The pressure
overload induced myocardial injury model was established in mice by 8 weeks after transverse aortic constriction (TAC) surgery.
The experimental mice were divided into the following four groups: Sham+null, Sham+RORa, TAC+null, and TAC+RORa
groups. The main detection indicators after eight weeks of TAC surgery were as follows: RORa expression levels, cardiac con-
tractile function, myocardial fibrosis indicators include the percentage of myocardial perivascular fibrosis, the percentage of myo-
cardial interstitial fibrosis, connective tissue growth factor (CTGF) and collagen I expression levels; cardiac hypertrophy indica-
tors include heart weight/body weight (HW/BW), average cross-sectional area of myocardial cells and expression levels of brain
natriuretic peptide (BNP); oxidative stress indicators include reactive oxygen species (ROS) production, malondialdehyde
(MDA) levels, superoxide dismutase (SOD) activity, nuclear factor erythroid 2-related factor 2 (Nrf2) and superoxide dismutase
2 (SOD2) expression levels; inflammatory response indicators include nuclear factors-k-Gene binding (NF-«B) content and tu-
mor necrosis factor-o (TNF-a) expression levels. Results Compared with the TAC+null group, the mice in TAC+RORa group

showed significantly higher RORa level with a better cardiac contractile function (P<<0.05), lowered the percentage of myocardi-

EEW B : BFAX A AF= L 1w I H (81970213)
YEEBAL:710032 VU4, 28 ZEZE R DY Bt BE Be O L AE AMRHAB S (IF5E2E) 5K A RIW] VIR A PRIbe 4 n B4k
)JJ AR ) ;710069 PG %, FEIL K 2E A ikl 2t b (B )

BE1EE ATi5R , Email : 157812490@qq.com
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al perivascular fibrosis and myocardial interstitial fibrosis (P<<0.05), CTGF and Collagen I expression level (P<<0.05), de-

creased the heart weight ratio, mean cross-sectional area of cardiomyocytes and BNP expression level (P<<0.05), reduced myo-
cardial ROS production and MDA content(P<<0.05), increased Nrf2 and SOD2 expression levels, declined myocardial NF-«xB

and TNF-a expression levels (P<<0.05). Conclusion Myocardial specific has a protective effect in attenuating pressure overload-

ed myocardial injury by inhibiting oxidative stress and inflammatory responses in myocardial tissues, and delaying aortic arch re-

duction-induced myocardial hypertrophy and myocardial fibrosis.

| Key words]: Retinoic acid-related orphan receptor-o; Pressure overload; Myocardial injury; Oxidative stress; Inflammatory

reaction

P O 3 S T AR B DK s A R A O U (e
i) e UL O BEEFRE RS 4 s AL LG 55 22 s
A8 P9 R AR B B, 2 U M S8 B E R Y
W, Byl 8 O KR A ok BRI &
Grfa A, fE 2R E0L R E R T R U AR
FAAREE B, D) Tt 7 A 5 ke A2 3 O LA s
PERC IS , O DI BE M RELEFF 1B, (ER ) ifer K3 H.
FRELAFE B 2B SO BN O E 3, B R
YA TR N IKEZ NS 2 L

4 W iR AR G IR 3Z AR o (vetinoic acid-related
orphan receptor—a, RORa ) &3 45K & B ) —Ffi 4 2
FORTIUAZ A LR FINE BRI R K
0 TOE e RN A 2 R AR B R Iz AR R L H
SR HE R T AR 155 Qe gk b e/ AR N
WA F55 9 5 Jeafk 1. RORa /2 ML N IR
OB ¥ 22— BA PR SUR ST
PES, BT RORo 303 22 iy BRI | 1) 2%
AL AEAA W AR VR, AT A R f B
O JULR o JULBAE ML P08 Y 43 55 22 s LR,
{H RORa X g 67 fp B0 US43 BT AT A5 R
WF5E . ASE R /N F2 Bl IR 75 4 7% R (transverse
aortic constriction, TAC) , &1t ROR«a X} J& F71 41 fuf 5|
A Ao JILEB AT 18 DR VR R LA

1 &R E

L1 SEaAtH

111 F2H /N ELROR o JE Rk Rk i AH S
BFEIG K A DU A W B A BR A W) 5 Y
(malondialdehyde, MDA ) \ﬁ/anL{k%ﬁ{{ﬁﬁ(super -
oxide dismutase, SOD ) 32 71 6 W4 3K 1 R 5% 2 A
A=) TREESE T s B8 AR B B O IR B (di -
hydroethidium, DHE ) AESIEECYES| Invitrogen N R
-1 T A1 <) 70 B R 0 Al 50 A 5K A 5 [ Sigma 24
Al 3 L RORa, i &1 K (brain natriuretic peptide,
BNP) . 2% 45 2 411 K [H ¥ (connective tissue growth
factor, CTGF) & J5 85 1 I(Collagen I) . 1% R —k—3E
255 (nuclear factor—k—gene binding, NF-kB DERLN
43K A 3E 15 abeam 24 7] ; HUH A AL B 2 (su -

peroxide dismutase 2, SOD2) KA 4L R 2 M H
F 2 (nuclear factor erythroid 2 - related factor 2,
Nl”f2) N HEF 9567 ZW SEHF -« (tumor necrosis factor—a,
TNF—o) BRI SE [ £ [#] Cell signaling 28 ) 3 B R H
T 7 B %0 (glyceraldehyde—phosphate dehydroge -
nase, GAPDH) §L/& 43K F 3¢ [ Proteintech A 7] ; [
B 2% BRI A 12 AR 1 1 R G W 3K 2R ] Pierce 24
Al PR R PSR ALt S AT
112 S5 sh%) 8~10 il Mtk CSTBL/6 /ML, 14
H 20~22 g, 3K A S 4R SLR P hG .
1.2 k¥7*%

121 FYREAIAGE Sl TACTE S/ LG U
Bi. BAEAEmRBN T . QRN AESehH 5
KIRE 1 2% 55 %5¢ (0.5~1.0 L/min) FREE/N B ; @
fli il 20 5 A& 28 1A 4 T LA 100~120 YR /min I 1
(0.15 ml ¥4 ) il <, WA 7 JiUE (19%0~2% ) 245
JERT: s @FIBR /N BRUE PR B A s @IH BEGH 1D s ©F T I
ARIFF g FEIK S s OTE T A SR AU S ik 2
)70 5 S REH R S5 FL Bk 5, BERN RS BRIZ 5L,
BT Mg 23 (8] DG IE R B B IR BN U 7% 3
I R UIEI . AR TR (Sham) /)N BRERAS #E4T
TAC, HAB T ARIRAMESE AR

1.2.2 SLE o H b ETC #5 60 H CSTBL/6 /M
Bifi HIL 43~ 4 20 : Sham + 75 2898 7 (null) 4b P 2
(Sham+null 2H ) , n=10; Sham +.0> LR 5 P o F 3k
RORo % 7 4 # 2 (Sham+RORa 4 ) , n=10; TAC +
null 41 , n=20; TAC + RORa 41 , n=20. 4 41 /)N il
Sham 5 TAC AR 3 & 7351 FE # ik 13 4 /) Bl RORa
B DAL 3k 2 38 TR DG 25 06T R 25 4800 B (100 pl/
H,1x10” PFU/ml) .

1.2.3 ONEDIHER  Sham K TAC 8 &S , HIBR/IN
B AT E % . FH VEVO 770 (VisualSonics 23 7 , Jil
SR ) /NS P8 7 AU 30-MHz 8 75 45 3k (745
RMV707B) #& M 22 == 9% 1ML 43 24 (left ventricular
ejection fraction, LVEF) &% 45045 55 % (left ven -
tricular fractional shortening, LVFS) | &7 5K ] = [A] @

J& J& (interventricular septal thickness at diastole,

IVSd) Y& 45 ¥ =5 [8) % JE )& (interventricular septal
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thickness at systole, IVSs) . &F 7K #i /& = Ji5 B (left
ventricular posterior wall at diastole, LVPWd) & |
W 45 B /2 = )5 BE (left ventricular posterior wall at
systole, LVPWs) JE B 5500 ) BEFE 15

124 DJFE R RE ILETEE Sham K TAC 8
Jei, e SR HE (body weight, BW) 5 X 5/ ) < i
LIRAE , ik 43 8 Sl W A0 JUE DI s 0 I R
(heart weight, HW) , iR HEEHE 15 H HW/BW LA
1.2.5 DJEAIZUFY(E  Sham K TACS JJ5 , HGH IR
TOOE R HER A 109% I RER 48 b5 A i
L8 5 wm JEEEL AN R, (il TN IR 2R BEAR R
(wheat germ agglutinin, WGA ) 4 €8 45 1 ~F- 24700 L2
YA 4 T AR, 5 FH IR AHS P 21 (hematoxylin—eosin,
HE ) G (o 6 0o JIE R AT AR, £ Masson 3 4460
UL 4EfL TR . FH Image J 844 (NIH, €[5 ) 74
A Y] R A BEHLEERE 104> S A U EF SR T 0 LN
L~ Ay e AR T AFURI R D AR R B 1 2 i DA

1.2.6 0 L4 21 3% 4 % (reactive oxygen species,
ROS) & il Sham J TAC 8 J&J& , PRI T OIE,
FH A B R £ 2% 3 (phosphate buffered saline,
PBS) YL Jm TEM A P IR B URITF YIS um J5 2 2H
W) Fr o 4 IR DHE s I 350 & Ud B 5 3k S 3 in
DHE W , PBS ¥t F J5 E T OlympusFV 1000 340t
IR AE R (Olympus 242 1), HAS) T ULZIf R
P&, A8 ] Tmage J B PEXU) R GomBE HEF T34
1.2.7 DHLAHZ MDA & L SOD {6 YLK Sham
e TAC 8 Jl i, GH U e, FAE BRER /K (1:9) il
FEMK . IR 23 A6 IO WL 2L i
it S AP MDA 5 AT A MBS SOD T 44

1.2.8 0 LA ZUNF - kB S 2 50 s €4 Sham K
TACS JiJ& , PREHCT O, F 4% 2 5 B EE[E] 3 48
h 5 AR U] . ] 3%H,0,4b B B D) 30
min, R J5 £ E 1 T Immuno-Block SZPRIE & 30

A
&
Q &
s\"\\ Q*o S N
X R ,S'
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& QT 4T
ROR«u _;_ —
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min, fff FHHT NF-kB HUATE 4 CHKEFE i,
RIGH Alexa 2GR PRICH ZHIAE37 CHEF 1 he
e i Y1 R bR R BE 05| ¢ (4 6 - diamidino—2 -
phenylindole, DAPT) %% €& 2 ifl #% Jf 7£ Olympus -
FV1000 3O3R AL 5% (Olympus 22 0], HAS)
HAT AR

1.2.9 CHEHZURFFRAME Sham & TAC 875,
THIRCT O, BEHCER R S T TR LK . 7
L UKIIREFL N B FURE S 2 rL UK e 5 3 P S0 R
T 4 C ¥ F L RORa, BNP, CTGF, Collagen 1 .
SOD2 Nrf2 TNF-a 25454 (1:1000)—3 , 37 ; 4k i
IR E AN —H1(1:5000)1.5 ho fd1 ] BioRad Ji§;
&R GEA I 11 5 45415 T8 ] Image J 31 = .
1.3 %it 547 JH GraphPad Prism 9.0 Gt i+2# 554 1k
PG, L BRI LI + FRifE2: (x+ SD)
TR, 255 W E VRIS R FH R 28 25 431 (ANO -
VA), PR 22 573 H LSD—t K5 36 . P<0.05 £/n
At E .

2 & R

2.1 LA R R ik RORa % # B TAC
Rou L RORa & ik X0 L4 RORa 25
F 2 R K A 25 S s (DL 1) , 5 Sham+null 41
AH G, TAC+null 44/ B LZH 2L RORac 1Y KA B
12 35 FE AL (P=0.032, n=5) ; 5 TAC +null 41 4 L,
TAC+RORa ZH /)N FLUD JILZH 21 o ROR« Y 23 1 1]
R (P=0.022,n=5) ; 5 Sham+null 4 4H [t , Sham+
RORa /N FUOWLZH 2 H ROR« ) 2 34 1 I 5 4R T
(P=0.025,n=5) .,

2.2 LAF R AT & A RORa K& TAC A & ow
E MK 45 2 AT 2% /N TAC 8 JE S /N sh i 7
AR IO E S A (LR 2) o 5 Sham+null ZHAH
L, TAC +null 41 /)y B0 I Dy 68 B 8 32 461, R LR

:
*

*

s
3+

ROR«@/GAPDH
o
@

B 1O IURE S 2 G R A G AT A2 1R o Ak B HEAE O JILR R 7K 5
A G EIC VA I ZE AT DG A% 32 1R (ROR«) #35 7K F 5 B: RORa 238 7K ¥ 5 P<<0.05 : 15 Sham+null 414 [X ;' P<

0.05: 5 TAC+null HAH L
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LVEF 5 LVFS I # [% ik (P=0.039, n=10) ; IVSd/
IVSs, LVPWd/ LVPWs g 3 7} 5 (P=0.044, n=10) ;
5 TAC+null HAH HE , TAC+RORa ZH/NERL Y LVEF 5
LVFS & # JF & (P=0.034, n=10) , IVSd/ IVSs.
LVPWd/ LVPWs & 3 [ ik (P=0.029, n=10) ; 5§
Sham+null ZH#H Lt , Sham+ROR« £H /)N ERC JIF I fiE
AR,

2.3 S USSRk RORa 74 TAC A &
WU LR & el A S D) R e IR 27 2 G €l 7 (D[]
3A~C), 5 Sham+null HAH EE, TAC+null /N BUAY ZE
O AU TR LRI PR 4R AL E 4 L b
P75 (P=0.033,n=5) ; 5 TAC+null A kb , TAC+
RORe 41 /N BRI A8 8] 20 2 1] B 2T 4 AL 49 EL B
TR (P=0.024 ,n=5) ; 5 Sham-+null ZH4H [, Sham+
ROR« ZH /)N BB I 75 J&) L AL 4[] B 2T 4 Ak B 40 L TG
W E 2S5 o WA AR AH SCHE 1 R aR A Y 25 2R
7~ (UL 3D-F) , 55 Sham+null ZHAH F , TAC+null £H
INELO LEH 20 CTGF | Collagen 1 93235 & g 3%
T+ (P=0.019, n=5) ; 5 TAC+null 4140 Lt , TAC +
RORa /N LA 21 CTGF L Collagen 1 BYFR A
T I 2 FE AR (P=0.041, n=5) ; 5 Sham+null LA L,
Sham+RORa 20/ O LZHZH 1 CTGF Collagen [

OESSN E%%ﬁ%ﬁﬁo
2.4 S WUAFF AT R 32 RORa & & TAC 4 Ao
ALRE & 5 Sham+null ZH4H H , TAC +null 2H /7 i
HW/BW i % 71 (P=0.027,n=10) ; 55 TAC+null 41
i H , TAC+RORa 41 /N B HW/BW B &g B AIK (P=
0.046,n=10, WLE 4A) . WGA FIHE %&£, 57 (WL
4B~D) , 5 Sham+null 1 #H [t., TAC+null /]y F Y
SO JUE S 24 T O UL AP 24 R A T RR A S 15 R (P
=0.022,n=5) ; 5 TAC+null ZH4H It , TAC+RORa 41
ZIN BB U S8 3 /N o UL S 355 i LA
/N (P=0.027 ,n=5) o X} IUAE JEEAH G 85 FH Rk ke
WA 45 5 3R (WE 4E . F) , 5 Sham+null ZHAH L,
TAC+null 41/ BULLZH 2 BNP Rk &2 B & THe
(P=0.034,n=5) ; 5 TAC+null 1 #{ [t , TAC+ROR«
ZH /N R ILZH 20 BNP 253k i BH I B (P=0.029,
n=5). 5 Sham+null 1 4H I , Sham+ROR« ZH /)N FRL I
DL S bR o] i 25 5
2.5 S PUEF R R A RORaREE TAC s & s AL
LAA R AR AT %O LA ROS A2,
MDA F 1 K SOD 7 4 i 22 B 7s (UL B 5A~D) , 5
Sham +null Z1 A L , TAC +null 20 /)N 50 IILZH 28
ROS i & MDA & & 3% 7+ . SOD i 1 BH B F%
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3B ZE 2 H NP G AT s C 72 S A i A R GE T 1A D i 300 22 (] P R 2 G0 5 B 2 7

SRS 22 ) A S BE GE TR 5 B WA 301 70 2% I BE SRR BE R IAT 5 G- & SRV 22 % BE TR 3 ] 5 #P<<0.05 : 15 Sham+null ZHA 1 5

#*P<0.05: 5 TAC+null 248 [t
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% (P=0.024,1n=5) ; 5 TAC+null A It , TAC+ROR«
H/NEROD WLZH 239 ROS A2 B 2 MDA & & B 3% T
F% . SOD 76 1 BH & F+ 85 (P=0.026,n=5) . 5 Sham+
null 41 F , Sham+RORa 2/ B L 4 ROS A4
MDA F & K SOD IEPE¥ TE I B 22 5. 204G
I LZH S AR SO DG B 1 3R A 25 S i /s (L&
5E~G) , 5 Sham+null ZHAH E , TAC+null 24/ B0 L
ZH 4 Nif2 5 SOD2 3R 3k £ 1 2 A1 (P=0.040, n=
5); 5 TAC+null ZHAH I , TAC+ROR« 20 /N B JULZH
21 Nrf2 F1 SOD2 19 3k 1 B i $2 /& (P=0.018, n=
5) ; 5 Sham+null ZHAH I, Sham+RORa 2H /) B0 L
ZH 2 Nef2 FT SOD2 (1) F ik 1 0 g A8 1k

2.6 S HUAF AT R A RORa#74) TAC s RS L
M KB E /NELTAC 8 J8J5 il i NF-xB L4
a0 WILZH 23 AR RE J i 25 5 7 (LKL 6A \B) , 5
Sham +null 21 48 [t , TAC +null £ /) B0 (L 4H 21
NF-«B 1Y 235 . % I+ 5 (P=0.033,n=5) ; 5 TAC+
null 4 # b, TAC+ROR o 41/ U0 ILZH 21 NF-kB
B B REL (P=0.047 ,n=5) . W 480 2 W AH 7R
I 2R A 25 5 8w (ULIE 6C..D) , 5 Sham+null
FEE, TAC+null 41708 B0 L 2 H TNF -« 1 3K
B2 & T (P=0.038,n=5) ; 5 TAC+null HAH 1L,
TAC+RORa 41/ B LA 4 TNF—a (1) 35 35 2 i 3%
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Progress in prevention and treatment of cardiac surgery-associated acute Kidney injury in

recent five years
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[ Abstract |: Acute kidney injury caused by cardiac surgery is known as cardiac surgery-associated acute kidney injury
(CSA-AKI). Depending on the type of surgery, the incidence of CSA-AKI ranges from approximately 5% to 42%. A tight associ-
ation has been found between CSA-AKI and perioperative mortality, prolonged stay in the hospital and intensive care unit(ICU)

after cardiac surgery. This article summarizes the progress made in the last five years on CSA-AKI's early prevention and treat-

ment.

[ Key words |: Cardiac surgery; Acute kidney injury; Predictive indicator; Treatment

i JJE F R AH OC 20 5 Bt i (cardiac surgery—
associated acute kidney injury, CSA-AKI) $§ %) J& &
Az T E TR S 1 LA /N SR ok 23 7™ i AR
JULIEF (creatinine, Cr) FH &5 A 4R AIE A4 — B JUE 25 5
AT 5% ~ 42% B ONEF A BE BRI
T CSA-AKT A HER R E S, RO I IR 1% Lk
4 BRE IR P 4140 (kidney disease: improving
global outcomes, KDIGO)#nifE 2% . CSA-AKI K
R A AR R BORIIFE TR N 1CU Al fE
B Fof () SEE P B AR I AT 3205 905 B TR i A 5
4 BT AR R B TV £ 5 CSA-AKIAH G
AT FE b, 4 e 1 e fE A HE RS, X T BT %
PRI H A R S Rl Bk B2 BT IR T R i

ESTUH : o E & FRF b I 5 il R 5 TR A
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1B B4 : 100037 JLTT, A [ 16 2 Bk e 6 T B R 22 24 e
] 5200 ML A 075 P 0 B A S e R M B e [ XIAR (il
TR A) B 15100029 dbE, HABE RN AR AT
U T PR g O BIE ARG FAE 50 PR SMIG 3R 5 AL 2R B
FH(mesy B
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PARZIFA BN TR . P, A SR TRk
CSA-AKIARS A B FE AR SR T i AT 2504

1 &wEHLE

CSA-AKI B LI AR 52 2%, AT R Bl 56 2= 1)
B, 2B I (DLEL ) 3SR IMER (ex -
tracorporeal circulation, ECC) AH 3¢ A9 {7 & | % 1ML
JE AR O HER (ECC 5 & 1% 1M M s 0 9 v —
AAL A (nitric oxide, NO) FE U 1E P 19 425 Fb Ji R 535K
(A B JE 3 AN 2 CSA-AKI Y EE L &I L™ 5 75
A ECC R 5 S 4 5l 1L 5 7 4514 (ischemia re -
perfusion injury, IRD) 2338 3o 5 40 i s el 4 i sE T
AH G 1 2R A 30 375 1 B 28 L A I 0T 2 i CSA -
AKT; O IETF AR5 S 1 2 2340 3 S L AE ECC H RY
T R AT 22 S B, 3G AR 8 A LR 5 R
T, I3 5 S8 AR O L AR CSA-AKT Y & A
T3 BB BE W B 35t A 0 ) A L B O Ol & CSA -
AKI I AL 2 —P

AR, BEAG 3 T AW HR I #E2D  Ble Kk
UL 22 250 1T BB CSA- AKIVE 78 1Y & ML .
AR F 5 57 RN S G IR 7 3 (—FPE R
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$iE 2 ke B AR R % SR ) 19 Rs1053004
GG H[H Y 5 564K 50 Ik 55 BEAS AR AR J5 AKTXURS: 41K
i AH O S A AR A B K R Ll -D
S LR 5 CSA— AKT XURS: 34 hIRR 5C , 1 11 40 i A
Z (interleukin, IL) 6-572C %54 ££ [H 5 CSA-AKI |
WG B2 ARG A 5E s RAR AH SG AT A2 44 C 1 Rs9017 GG
BE PR L5 TL- 17 7K P FT CSA - AKT XU ) 38 i
KM,k — 5T $ 7 JE PR ) A8 S 1] e Sl i A
B JUE b 58 RE (1) B B R 1 A CSA - AKT sl A/ 37 B A
AT PR CSA-AKIT = EH AR . B8R H Al A CHE
FERED AR Ry AR R A 3 A% A DG A T L T
CSA-AKIHTF T 3Eati.

2 FERR

AT CSA-AKI B2 W OR% T2 BEAEEFRAT T BT 284
R JLR A3 IR - 491 41 KDIGO AR | 2 B 51475
M 2% T AE 20 %7 1 LA M RIFLE (risk, injury, failure,
loss, end stage kidney disease ) FRifE, B 1% CSA-AKI
M2 W = ZAHOE T Cr UK R & (33X SE AR HEAR L
AR 2 E RIS W T R O SR FE VR Y T I AL,
AR WE ST TR L~ 46 B IR IV A A 55 7 T
BT RKEWITE, A CSA-AKI 1) IS Wit 1714
Zonl AT SR, B IO OB A T 41
2.1 T MR RSCE AT S B R BLE D 2R (solu-
ble urokinase plasminogen activator receptor, suPAR)
suPAR J2& — ot S JI5 156 J LI 5 2 1) JB5E 2 1 ) U
B, AT S WA P S 0 AR R R AR AE K- H
TP T e AT T A A B3 IR AR 1, S
RIE R AZ BEM, 101 B /NER 1 98 Th AE, S ECE o
REM 15 . Hayek 5548 M, 7RO JIE T ARG EH T, 27%
BFE ARG KA CSA-AKI, suPAR &b 5% 5 10 430 54
( 20.0051 mg/ L) B %& 24 CSA-AKI [ 8 % Ky
40%"" ; Rasmussen ¢ AR F8 i, suPAR FH s ANUAY

5 CSA-AKI By & A, IR 5 CSA-AKT 1™ 5 1
M S7 AR G suPAR B3I —£% , KDIGO & L1 1 1
CSA-AKI &A= KU 34 1 1.5 4% , 2 ~ 33 CSA-AKI %
Az AU 38N 2.44 A5, H T AR SCRE AR 2 AE AR T
KA AT DAAEFAR Z Ak iR 5 & fE B Tl R
2 Ui 7 A Hp R B 5 B i . (R H AT A5
B mlmivk , S A e Bt far o RIS, 4 S —For
AU Yy Fa bR, BAR AT LLSE I I YRR AR R {HAH 26
HOR M A, LTI BE, P& & H T
ABEHEATHE .
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T o U D ) 2 1 R DA R B R i . L IE R
0.5 ~0.7, — AT 0.7, HAERY S AR
Aoz FERHAE L. Pt RRT 3222 FH R
At B WE T, T U R IE 2 CSA-AKT R AR Y
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B KA CSA-AKI A KURS 38 A, RRI=>0.79 B XU
T Zhou %6 A A RE & BE, ECC B AR J5 RRIF
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BT RRIB O 58 70 HERR THE R 3
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oL, PRI AT LS e B o ) v o T e B 2 R
007 9 DX IS A6 5, A SR XU /N LTS24
R R L 2 SV T SRR T Bl W S ke
PuO, 2 7] W ™ 78 52 R RS2 1 A4 PuO, i
DAY AT o ZEAR DG SCHR A AN [ 5 B
14 PuO, A JLAH A, {5 B AR PuO, AR Y £ A
CSA-AKT A9 KU 35, JE 2 ECC 25 TR
Ve — e B B I 5 B, PuO, M AN 22 42 1]
S5, JF Hon] UGB ZhREdEAT S W, AR T 1% 48
() Cr 5 RS o AH 22800 H 1Y i 0 - BT A7
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T, 7RI IR i 2 B, PuO, 1T BE42x 52 3 4] B 20 21 5
PREE 200, AN RE 2 WL S ik SR T3 A, T Y
WFFEREA TR B T AR TG IESA Y 2, S Br
JIFE 5 5 IR S R A 2 R 4 2R A T R AR
JEE IR T H AR R BT PuO, 1Y TE G
FEl, Y5 CSA—AKI 22 [] 57 5 2 9 52 0 30 2k
F e S H AN R o AR ok KA, 8
HAE WG FE EE L5 .
2.4 FAAEF5 3 (oxygen delivery index, DO,I) 4 fit
(oxygen delivery, DO,)$8 ) & B 43 5h i 1% 21 4 B 41
ZU AR, AT DAR O i 52 3 LA 3l ik il 25 4 i 3
No ECC DO, M1 25 H (hemoglobin, Hb)
e BE L B K AL 54 A BRE (arterial oxygen saturation,
Sa0,) | Z£ it & A1 2l Bk 1L 44 43 & (arterial oxygen
partial pressure, Pa0,) 4 ™, Z8 i DA N Ak T
B A A [ml/(m* - min)] x [Hb(g/L) x 1.36 x Sa0,
(%)+Pa0, (mmHg) x 0.031]. B Xt DO, 75 FE 4 i
Sl TE ECC AT T B2 b 96 34 1M U 2 AR 3lIR
&, B REUR L RS E ELO IR By s AR
K, 2 EFE A B ECC 1 72 1 9 1% DO, S CSA-
AKIZAE Y5 FE N R IR AR B2/ K B ECC )
6] DO, Y F2 A6 {E 15 CSA-AKT B % 28k 37 4 5%
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& A CSA-AKI Y SR DOLT BRI T 1 BURIHF L
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[, BPV AT DL 43 SRy R 5 R 0 BPV (PR UL 8k 2 1]
(I 5h) |, 46391 BPV (AN JL/INEE N A% 30, JLR N Y
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PR B I D R S 2 2 I B T i B ) R e A R
5 R RITEOME AR A B R S Al %, 1 HL 22
ST R bk A 1R 30 Bl K, AR I AR — R 13
I N AT e i e ., (U2 AR L LF- BPV
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PSR 2 . A 4Rk, ¢ T 8GH ECC 4 3
T A 25 W3R 9T CSA-AKI 7 i US 1T — @ dh
3.1 B 47 % & # iz (goal-directed perfusion, GDP)
FERTIR N A3, 0 EF AR K DO, B 2 bk
LB E N CSA-AKI Y EE G RH %E . ECC
H ) DO,T B 7 2 5 1E A 32 31 B0k i 2 1 E A .
Wfar e i ECC A4S B, 38 B3 32110 DO IR &R
B A, I AE T GDP RYSE IS . GDP 48 By & 78
OMETF AR SRR 8 BECC 98 P18 05 2 I = 5%
2 DO, 0t 7 AU LI R 228 301 T
T BTN DO, R AT S B I I O 9 R A O 2
B, Ae R AR I FUE DL N PR UE ECC it # v i
HAHETE W R BRI R AE™, Ranucei B H[A] 55
1E 2018 4 1 47 (19— 1 fi AL X B 3 56 (randomized
controlled trial, RCT) 45 i} , ECC #[i] 4 +F DO,1>280
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ml/(m** min) #7151 3] CSA-AKI 1) & Az XU B T
55%""; B J5 , Mukaida 55 A $8 ), 4E 35 ECC 1] [0] )
DO,1>300 ml/(m’* min) [@) £ FEAIK T CSA-AKI 9 &2
IR AN PRI RCT [A] B H, GDP Y CSA-AKI
() K SRR T 50% LA L, o 4 N KCERY6
JTRUR . FE—s RGiLrik T, GDP 4% GRADE UF 4
JFE AY PR HES) A T R AEER 2023 4 ) 3E [ il
HNEREE PR 23 /9 L 10045 TR I I I P 23 /9 [l AR 411
PEIR B AR 2 20 FAE ly T 225 A T B A
CSA-AKI [ Ilf R S BR AR M. H AT Fi% 7 ik 1)
WF5E 1 A7 — 5 1 [ 32 56T GDP, B i H g8 2%t
1 1 CSA-AKT PRI PE R, AR HUR B fig R FEXT 45
1 AKT B 10 B v A R R 5 53 Ah, R — Tt
FEME A 4 F5 5% DO,I=270 ml/(m?+ min)™, {H 24§
IR LG 0 DO HEZEE B s i T H A& AT B 30
8B DO AR A ECC Y, T3 DO A
P A2 2 (SR i B A A 4 AT A AR AN 38 [
IE ECCA AL T35 SRR B UL f2 (i k28 ECC
FHOEHE AR BRI 1 CSA-AKI By F 552 3 )7 1] .

3.2 Teprasiran 5% &, p53 & [ 7E IR1 5 AT LA
PO B DT AR A AT AR T L TR, 5 R 4 4L
Yio PRBL, A 2FE M ] pS3 3 BT LU 2 20 il
FeT M H A R ES B I HEZ 5t . Teprasiran J&—Ff
/NTHE RNA 38 3 R ) 45 (5 RNA 53 il
pS3 Lk, NIMTIRER IRT. FE45 24 )5, Tepra -

siran H¢ 5 PR b R B T A um B NS B R A .
Thielmann 2§ A %& B0, BLYR &0 Tk 3 9 Teprasiran =
CSA-AKI % A= B AH X JRUBS: T F% 25.8% , CSA-AKI [
FRSE I A) B S 4 4 . B8R pS 3 G 0 il S i 3 A
) 8 A B ZAEH , {2 Teprasiran FH 24 J5 35 1 4F
F14) St o T 0 G e A SR, LA e L
e PR, HET7E25 43R 7 CSA-AKI J5 I,
Bz ok B FmEEE RCT Y T 280 . %2590 H
B, A A HAE ROk U I RS R, Ok TR AR T
CSA-AKI #& I T 55 () 259036 97 o (B H i 77 5
5] < BIF 5% Hf LR B R IR T CSA-AKI 9 & A2 R Al
FEE AR (R ELAR S B 2 25 W () SR A R
o ZRHGRGRGER? ZRHAE
X F375 g i LB el 2 53 A0 iR SR e B
B2 CSA-AKIT & fa %t 42, % T XU 8 25 0 5 i)
AN FAR ISR T 7R sl ik 55 s B A P
— R X T AR A DL B A TR A A
FFIGUE . (EICIE AN  iZ P 4R T — R B R
SRR T R BTG Y7 ik ok e ez gy it —2
(G RIFFEFT T T FAith

3.3 NO OEFARA N ECC B ALK 77 45 %=
2> S B I, B R 1Y Hb 2274 RE N IR NO B

AR LT EE Y NO SRR P ) 108 &7 3k 57, 18 1
T ST JULAT AR PN 1) S A R A, T s 40 B P 2R
WEIR S 45 /K7, i Z R 8 B R AL , e L R AIR 4N
JH PN 5 R R, S B4 AT 9K, NO BT AR
SEUME WS, 5 R AL REE AL . gk
ECC HH ¢ 0 %5 1 5% & MR %0 78 NO A IR R 7
Ml o Kamenshchikov A1 BAS H FE2E A~ ECC 1o #2 H
FH 0.004% ) NO 7] 5 25 BE IR CSA-AKI & & A 3
(20.8% vs 41.6%) , [] I} 23 Yol 2 9 0E S N o FE 2 4
PRI I6 T LA BE NO AR 5 4 — 3 P 3 s
Lei 4% 45 th M\ ECC FF &5 Wi H 0.008% f NO 7] fi
CSA-AKI 119 % A= RUBS: B A1 229%, 30 2K .90 K LA % 1
AR VAR BB N R R A R A B R R
Hu &5 I A8 25 26 43 BT 48 i NO A9 R FH AT RAREAIG
CSA-AKI g &A=, A R — Pl 8 &7 3 551, NO 3
APk B 8 0 1 il 3 ik e e S5 0 I 5 1Y 3R
S, TEECC I FRTPRFZE A N REPRAIE S R
L AT LAY 5K 4 B I A, BGhn HCAh JE 25 0 U
D E BRSO (ERAE S — RS, NO 7R N
FH I A8 R DA 0 RAIE R A 4 2 AT | sl itk 2 s B 1Y)
FAREHRE G Y, BIR H TS R Kk B %
S A, (HER R NO JRYT B d5e AR 48 42 50 1 i 1L A
FREL (BT R AR T B S 0 T ) .

4 R 2

P R0 BE AR 5 7 0 LA K ™ O RORE , H R
CSA-AKI &M HL ki v iy () . 7 ke = B A
ROARIT IR IE LT | I PR B A b 250 R B st 5 34
TG R 1L B D REAS 4 1) K e, TR A4 IRy 7 S
TN 5, E 4 B — A R B TR
b, 8 2 800F 58 52 bR L v RS B E Bt
I, i — 2R R ELAA RBEVE ) R RS vk & oy
WERGAYIR . JRIT T, B LR — A R 2
HEAR B T GDP Hl Teprasiran X F£ 45 7 5t A9 1 il
TEE , (EATY I A AT AT — 00 B — (3R 7 1t T LA
) 1 v E 2, v] BB TR 2 LA 24 ol T I A R
o Kok, B2 KA KB4 5% A 2% 408
fEE CSA-AKT B TP FIG Y7 o EEST BT A Ybn ks
Yy, AU 25 T CSA-AKI A5 032 W 29, i L
X T 4 it %) S i EL A FE R
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AN[A) ) del Nido /Uy BRIBEIR Lo LIRS HF 5 0L i
B, F a

T HEANBRT A S 4= i 0 O B A4 RS O OR3P 4 i BEYE
P, BT H AT AT, A

[HEZ ]: del Nido ¥ (DN J&— Lo JILER I, AL RE
FEI O ) T AR AT o FL X DN JRCE 57 ek e P9 3 ) Bl o ] B8 DA i Pl P S i T8 —
SR A ILTEAS [R] DN W0 150 e A0 U P SSOR EA T 2538 , LU R 275 fir i

[ K821 ]2 del Nido il ; DMESMEFTA MR 5 Lo LIRS

Research progress in myocardial protection with different doses of del Nido cardioplegia

solution
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[ Abstract |: Del Nido(DN) cardioplegic solution is a myocardial protective solution that not only provides good protection
for the heart during cardiac surgery, but also maintains a clear surgical field of vision. However, at present, there is no unified
standard for the evaluation of DN solution perfusion dose and reperfusion interval time at home and abroad. Based on current rel-

evant research, this article only reviews the myocardial protective effects of DN for adult myocardium under different DN solu-

tion doses to provide clinical reference value.

[ Key words |: Del Nido cardioplegic solution; Cardiac surgery; Extracorporeal circulation; Myocardial protection

GOSN AR b O IR SRR
Az B 3 W7 1 T AR AL ET , 17 Bt 1A S R (extra -
corporeal circulation, ECC) O JEA5 46 A A& A4, O JIL
izl A RY IR ) 2l w4 1 AL s R | K723 S R 1)
HEAEAE D EF AR H 22N o del Nido ¥ (del
Nido Cardioplegic solution, DN & ) 7E A IIffi IR 5 FH 45+
Pz — AT L L 12 4 AR G2 il 45 P
S A [ ] 9 B ECCT O LA T
RAF R PRI SO

20 22 90 4E AR A, #h 3 [ DL 2% 2 K %% Pedro
del Nido H 4255 N 17 JLEE A& 1 0 ILOR 3P TR
—— DN 205 P e — b v B RS 5 40
HNBRSR R, T2 LAk T A D9 B3, oA 4 1 000
ml AL T 20% H #E BE 16.3 ml| 50% fi R BE 4
ml . 8.4% B2 4 13 ml  15% SALHH 13 ml K2 1% F
ZRHE 13 ml, ZAK, &8 — B O MR
S ARE , TG T bR e 2 AR B0 B IR B 2 43

{E& BRI : 563000 1M S, 3 S EERFRAFAF 58 A B [ fE BB (W5
4201550002 5t 5 BH , B0 44 B B 0 I R il 75 AR 8 50 A
(WF5EAE) 2= )

BEEE 2 0, Email: 1004412352@qq.com

Fil, B0 10 ~ 30 mmol/L i # 51 0 AR, L4
N, DN 24 mmol/L FAAHES F3 BE AL F-IF A8 12
IR FE A A O WLER T, 308 T2 B0 s ik B R
F 10 mmol/L B}, Z /45 5 AN ML AT X ke i, P9 v
Je B WL B A, G DA 8 5 R ) B e O
AR H B E, W DN A Z R IA L, —
T HIVRAN T = B AR AR AN I, 5 — 7 ik
VE A s -3 1 BELV N 4 0 T S E R IS B
TAYARIS, A, DN W BB B R TEO
JULBH i B SECIR S TR S A PR A TS B A P, U
AT LR PR R A o TG T 20% F A AR
I, FEAR s 22— BAT TR id 22 vh M ARl JEE R g
3, FR SRR T8I B A B B e A
B4 B A58 41 4500 U BB B b 44 . A0 AR A
FIE], HA m B e BRI LV PR AR A
PR T O LA 7K i i P22 S0 P o A D (450
LA A PN SRR BT 75 A ZE RS . #E s SR
F AR, DN E H L 20 ml/kg, fc 2 A3 1000
ml VE R R o I 20 ISR AR B ) a4
B, SR B kO U 3 & A 5T o e 5 el AR 1 )
FEVERD (B R ZH MR B A i e R E A )

7
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FLZ2 2250 DN W, EL7E 32 3 Bk BELIWT )5 A if 25 57, LA
L 25T DN R ol 5 H R i O 4 — b, A
LRI A DN WA B L BESNBE T2 A A RUAS [R] 57 4
TETE Jo A O ILOR AP RSO IR T, i DNRAY I R
R BN E

1 DN®&HBEFIEEE

WFoE R, G50 & SRR L, DN WAL
WD T HET R R AR TR BRER B, IR
S5 R BN R B 3 0 204 A A e L OE
PENILT 7 259 () 3 PT 3G N 25 o B g AR {98 0E &
A HE DN T R JE 0 B B s AR R
Cuneyt 55 N7E— 3500 FRAHE 58 b % B DN W HE 3 5
A8 5 | it L L & A LT 258 8 FH 4G
T4 O AT P 40, 5 B DAY 1T B IE T DN YRR
KT AREOREESI EAZ, Ak, @ DN
W, HR S IO 0 {8 B0 2 vk BE B LA B 1 K P
B A% e 5 A5 R TR IR (B A5 R 2 L
5 38, KA B 2 = 3 bk BELURIT F 18] 1) 2 i o
e T DN AY A EE R 41, T AR S NTE
— 51 R AF ST & R, DN YHE T i A 120 26 1 FD
Z1 20 M AR AR 4 B i ASH AR, DRI L ECC R
30 min SEHLE 1 h o B 3% (HFE ARG 24 h T 1R,
DN VR T 20 0 12128 1 A A% 48 5 il 5 20
", X AT BE R DN W R G ik i £
BXKo TEMARGITRAET AW K, DN WK
T L AR v i e A R A e Fr A R
RS, W, R AL R GE T, Marzouk 55 Nk &
DN R A FETE W /D T 8 T B IR I A E 1 &
Ko TEWRFR G, W98 & BLDN W LA 20 ml/kg
RAEELE 1 500 ml 347 570 5 1 B, DN R R AR
T JIURR L K - BB A A A R G LA b
Tl LI e Y M (3 e RE TR R AR OC
HHETI T 055k . BeAk , Ahmet 55 N AESE T
B 473 5 DN YA 750 £ 0 0t i ot 8 A DG . 2R
e AT RL R BAE S A S A A LB A I PR A5
rh, DN Y& ZH 114 = 3 Jik BEL BT BeE e 260 5 45 P 40
H F S bk BT [R]347E 90 min N . LRI %, 24 A%
N EAEE AR 50 LR L P[] 4% 7 7 90 min A
AF, DNV B0 f 0 1 J5 O LR P BOR AL 52 %
ISR B

2 DNEHISFIEETE

T LR I P 8] 258 ) 52 2% BN FIE S RE
AT, DN BT 73 U E LA Ak B4 0 UL OR3P
ZA I ICGE— 2, PR TE A i I ] SR S A

— o FEPITG RAFFE , DN LL 20 ml/kg B9 B
YRS A THEVE , 76 E S IKBH T 90 min J5 R T
DN ¥ 500 ml, 45 5 % B, DN W 5 1 G0 & 14548
O WA R AR R AR AR 32 3 Bk i 3t 5 DN
0 A RSO K E S B Narongrit 45
NPHG] A LA (] 9 g 700 3 e 2, o 32 3 Jik B BT 90
min J5 FF GG HE RS ) (HHE A AR R T AR B
P W oE A5 R & B, DN WE 1 J5 D = B 0
B gh 0 P b ah i & AR RS ILES 8 1 T KT I
TEPE WL 25 9 1 ol X 354 49 5 1A= i A . [+
MR AR D — AT BE PRI RIS th 5 LA )
B 1R R R AT I A 32 B0 K BEL KT 80 ~
90 min AV 155 5 DN ¥, 25 R 54550 454
TR LL, W93 7EO LGRS O Tr e W Wk 22 5 (HAE R
R A% 7 & 4B 2R 1 DN VB8 AR AT 1 ) AL 7
O PLHE, TE Holliann 55 A — 345 ¢ 3= 8h ik
AR RBFFE Y, DNV AT T IR B 23k 5 71, i 0t
FEIFAE LA 20 ml/kg (50 5t 64 71 FAIVE 1 , 20 B 1a] B
60 min #7E — YK DN ¥ 500 ~ 700 ml, 459 HR 5
LG8 57 A PR AR L, S48 DN W 7E 47 %5 ECC i [i]
R MUGR AP ROR B I4f (B AE 5 3 ik BE W7 s 1] 22
150 min I FF 4R, DN W ZH LS £ 1 T/K I 8 5 T
4 & A AL . e ] WL S48 DN LA 20
ml/kg (14751 0 2 AT 1 700 8 LA P 3 R o i)
B B (RS [ B, FER J5 S5 3ok =k 25 5. k4,
TE 518558 i 53RO H Y 5 — TG R A 5% o, A
845 LA 1250 ml (1) DN AT 1 70, 78 F 3l ik FH
Wt 60 min 5 H#ETE 625 ml %5 — 5 DN W , 45 5 % 9 DN
TSR GE JE T ECC IS [R] 8 T 1E P WL 245 9 fif
LR G R 52 T SE kO (EAE 3 30 ik BEL T
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I T K- T i A A5 46 i AS- PR oy 1335,
AL L, 24 DN g 70 v AN TR R 4 A
TRV B[R] 8 A T A 4 R B R O A5 O LA
SR 23 Bl A i L B (] ) SR T P AR AN R E SR 7
AT AR — R UL B IR 2 3 3 Dk BH
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The advances of interventional therapy and coronary artery bypass grafting

for left main and/or triple vessel disease of coronary artery disease
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Hospital (Institute),Shanxi Clinical Medical Research Center of Cardiovascular Disease, Shanxi Taiyuan 030024, China
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[ Abstract |: Coronary artery bypass grafting (CABG) has been the preferred choice of treatment for left main coronary ar-
tery disease (LMCAD) and triple vessel disease (TVD) for quite long time. In recent years, due to the rapid development of endo-
luminal imaging technology and the introduction of novel coronary artery stents, percutaneous coronary intervention (PCI) has
become one of the alternative treatment choice for LMCAD and TVD as the long-term patency and target vessel revascularisa-
tion rates have been improved compared with the previous ones. But there is still no international consensus on therapeutic deci-
sion-making for LMCAD and TVD lesions. This paper summarizes the available evidence on the long-term outcomes of these
two therapeutic strategies for LMCAD and TVD lesions in order to aid clinical decision-making and improve the therapeutic ef-
fect.

[ Key Words |: Coronary artery disease; Left main coronary artery disease; Multivessel coronary artery disease; Coronary

artery bypass grafting; Percutaneous coronary intervention
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[ Abstract |: Exosomes are nanosized membrane vesicles secreted by cells under both physiological and pathological con-
ditions. The vesicles represent a novel machanism of intercellular communication by serving as mediators for transport between
cells with cytosolic proteins, lipids, RNAs and other bioactive molecules. Several studies have showed that exosomes involve
multiple stages in ischemic heart disease and play an important role in cardioprotection.In this review, the regulation of exosomes

derived from cardiac cells and different stem cells in ischemic heart disease is summarized in order to provide new insight for

both diagnostics and therapeutics of ischemic heart disease.
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