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[ Abstract] : Objective To summarize extracorporeal life support (ECLS) cases in the perioperative period of pediatric cardiac
surgery in mainland China (excluding Hong Kong, Macao, Taiwan). Methods A questionnaire survey was conducted to investigate
pediatric extracorporeal life support in China before June 30, 2017. Results A total of 43 hospitals in China that carried out children
open—heart surgery participated in this questionnaire survey and it covered all hospitals that performed more than 300 open—heart sur-
geries per year. Among them, ECLS has been undertaken in children who received cardiac surgery in 30 hospitals, most of which loca-
ted in the more developed regions. The higher the number of operations, the higher the proportion of ECLS employed. A total of 457 ca-
ses of extracorporeal membrane oxygenation (ECMO) were used in these hospitals during the children’s heart perioperative period. This
survey included 375 children (>28 days to <18 years) with 229 (61%) cases successfully weaned and 166 (44% ) cases survived
and 77 neonates ( <28 days) with 37 (48%) cases successfully weaned and 25 (32% ) cases discharged. The neonatal survival
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rate was significantly lower than that in older children. Five patients were supported with ECMO after heart transplantation with 4

(80% ) cases successfully weaned and discharged. A total of 39 cases were supported with ventricular assist device (VAD) , with left

ventricular assist device (LVAD) in 38 cases and right ventricular assist device (RVAD) in 1 case. Conclusions

ECLS has been

used for decades in China, but the development is uneven and gaps among regions are still obvious. Although the survival rate is ac-

ceptable, differences among centers are still considerable and the results are under the international standard.

[ Key words] ;

Ventricular assist device

PRAME R 44 ( extracorporeal membrane oxygen-
ation, ECMO) FL.0> %5 7 B 2% & (ventricular assist de-
vice, VAD) TR A= Ay ST ( extracorporeal life sup-
port, ECLS ) ¢ A 1y i 2L A B, #B AT 7™ F 0 3 A8
HHRAR . RO BT 0N ERTARE A
— 1o B L2 AR 25 W ME LUAE YO D RE 0, 5
B ECLS AR LUZE R HLAR (14 M8 418 25, 150
PAFFIIRE, SRR O WU RER IR, SRR oh
1 > 5 4 4 ( Extracorporeal Life Support Organiza-
tion, ELSO) ZH4! 2016 4E 4 i1k 5 W w , Rt B
JEJE P08 ECMO 6772 JL 6 475 Bil JL# 8 374
), X RO IE TR S, T
ECLS $AR A A28 4] 1 4 Lok 1 R #E 47 43 3 Fl
MGETT, ABIFSEE ) A I NGt i 40 Hr )L
BHOBEF AR FIARM ECLS HA BN,

1 W&EFHZE

1.1 #AARab g TR r b R b X (A dE
WA ERBEBEFT LB ECLS H2 A I JR15 il il 52
ARG A S 5 EREABES,

12 AEAE S HRPALAEMN LIS RS,
P #R N AN 2017 4F 6 A 30 H ZRi7EDIEFAR
FIARAFF & ECLS 1500, HAR N 25648 . 470 N L
TR FFIPRE ECLS 4E45 Bk JL(1~28 d) Al
JLEE (29 d~18 %) Lo IE E AT A Bl AR I g EC-
MO H1 VAD 5, 55 D) 450 A oy o e 51 %%, L 28
DR HEAR G ECMO F1 VAD 80 s sl il
B R8s X R T ECLS (I E e, 1 it A TT R
ECLS J& A

1.3 %ita#r  fliH SPSS 18.0 X4 it4s Rkt T 7
Bro MRPEAE LI O NE T AR g L0 Wk BB AR
ECMO SCiti %kt , AN [R) B Bg B AN [R) i X iE 475 28 50
I AR T 0 (%) AT AR . SEiTH R
PR R, S ES P <0.05 2= 53 A gt

2 #R

21 SRRty ERE DG £ R 43 £y, Hirh

Extracorporeal life support; Open—heart surgery; Pediatric; Neonates; Extracorporeal membrane oxygenation;

HARLREBERE 19 K, OILERIERE 6 52, JLE B e/
ELEERE 18 58, 4B B rh AR JL#O E TR &2
it 300 B BE B RAEEN . AFJLE.C N EAT
AR E #3000 FIF1 1 000 FH 10 52 B B E 4 %8 IF
& ECLS $i A& , AR 500~1 000 A 17 HKERAH
12 ZITJE ECLS HR (70.6% ) , T- A& 300 ~ 500 1]
17 REBRH A 3 ZIFRE T ECLS HAR (42.9%) .
WL,

F 1 FREIFFRILELHNERTFAA ECLS 3Lk

JLEL W E = ek TFR/ KIT I TEIR Ll
MFAR/ A (n) (n) ECLS EEBi (n) (%)
>3 000 3 3/0 100
1001 ~3 000 7 7/0 100
501~1 000 17 12/5 70.6
301~500 7 3/4 42.9
101~300 5 4/1 80
<100 4 1/3 25
A1t 43 30/13 69.7

22 ECLS FFE®HL Sty 43 KERE L 30
FOFFRELE ECLS HoR, Hrh 6 ZXIF i VAD #
ARIFHX 6 KIAIRHELIF R T JLE ECMO, JL3H
ECMO 1 VAD 5 i JF Jié i} 6] 5 & 2004 47, #% 1k
2017 4F 6 H 30 HILFFJE ECMO %R 457 i,
VAD 3 39 i, Hor 220 = 4 B 38 491, A7 = B 1
B, HEWE 2,

R 2 Pk g BE R L TR W ECLS 153 (n)

K AR JFRE ECMO/  ECMO VAD
BEBed  VAD BEBeS eI eiiEk

Ak X 8 5/1 200 1
HE b IX. 6 4/1 95 1
LR HIX 12 8/3 92 36
A X 8 8/1 61 1
DU b IX 5 3/0 6 0
PatHhIX 2 1/0 3 0
ARALHIX 2 1/0 0 0
B 43 30/6 457 39




TR SMERR R E

2018 4F 02 A 28 H% 16 %55 1 #] Chin J ECC Vol.16 No. 1 February 28, 2018 5

KIFJE ECLS BiRR 13 i, 5 6 ZEREH
W FORFA G #5, HEA T e, b A7 Se R e
AW ECMO 45, /ﬁ\:/ﬂi TRERIT R EE
14 R 2 A R I 18 4 R B A 1 2 FR, iR A7 AR
ﬁfﬁﬁﬂkmiﬂull#BE—FEJ%%EUI%%,,H\Eiﬂﬁ 3K
Fon BT A IERT R, WE 1,

. CERITRE bR C A MG R  JFE A
N BB A A 25 ) BE B
1 ORIT IR A0 32 2 IR R B e it

2.3 ECMO Z#H2L A 18 ¥ LT LAEF AR
FARWIILTF R ECMO 3ZFF 457 fi], HrJL# ECMO
) DS s TR AE L (P =0.0345) , i B F 4
mEBAEIL, BRSSP =0.0562), W
%3,

F 3 JLRLOIERITARBIT R ECMO K F bt

) St BRI B
T H
(n) [n(%)] [n(%)]
JL# ECMO 375 229(61) 166(44)
B JL ECMO 77 37(48) " 25(32)*
JLEE O RS AE 5 4(80) 4(80)
&it 457 270(59) 195(43)

E: HILERIIE R I P =0.0345;" 5 )L #E B bR I
P =0.0562,

24 HERSMI10RER St ITRE ECMO )
é&ﬂzgﬂﬁ 10 F B Be L1 g ECMO Sk 403 1], (54611

Y 88% . Hirhdb mt i i b [ R A R 2 B B4
IEB)%ﬁ%ﬁ@ﬂk?&ﬁ@%?iﬁﬁiE&%%uﬁaﬁ?é@
BebiiE A\ — JLE BB 3 KA1 185 #il; ) AB AR
= B AN T 184 ) L By oL T R 91 95 it
M i L B 2f PO AR B4R LR B
TIIFFE 54 1) 5 15100 28 20 0 IR B2 g vk
2B eE e R IR L EE S Bt | R R 2R R — 2 B 43 )
TFJR ECMO 32 5] .26 i1 15 4], Horh T 8 4 % i
Z 11 124 B, /014 10 ], LR 38.4% ~79.8%,

FETE % 26.8% ~62.1% .,

2.5 VAD ZLHHNL 1E6 KWLM H VAD HiARMY
B B AR AR — R R e A LR B Ao 2 i B 2B (eft
ventricular assist device, LVAD) BJ% 1, 35 33 4], 5
JIi AT LVAD J 1Y) 86.8% ., 7EIL 33 il 5 v, i 2y
B 22 B (66.7%) , Hi Bt 16 1] (48.5%) , Hirp—
FE e 8 28 St AT o B ) 1 ) AH AR SRAT R

3 i

AN A28 £ AR — o ECMO 2R
T ILE DT R BIARMGT Lok AR A ik
AL R DT, Ol TR E ECLS AR
1FE) TR AR R FE 2 0 AR I JR 9 B2 7 B
FRGA W B A B R A K ECMO B H
ENGHEEERAWEEFBZ —  RARIEE RN
T T fifk 1 P R i b DX A LB AE T ] T R ECLS
FEARBIR A SCGe H 00 J2 J re I 2R L= R 4
ECLS JF BB H ML,

Z5ARRRA R 43 R E B IR EAFILEO
NWEHMFAREHAI 40T RER , B RS
T AL BT, RO i m F AR B
it 300 B4R B |, BEAS 4 5 4 1 I w3k [ L
BRONERF AR ECLS & ARG, TR EIFE ECLS
FARFEGE ECMO H AR ESN — MR KA,
[ K Z BT A A 1) B2 B e MO IEF AR AR
WIFF R i R ANt FE B4 99 910 2 DA IR W 68 ) o A L
WP e 0 R 32, X AR L N E TR F AR L
S i i (AAMIGER ) FiR © 28 % i 0 A
Ko RSN BAAS B il A 55 S BHEAE , 7R SF
PEEFRFIEAE WA A D3, AT AH G 19 38 0 R 25 Al
DR ARINZREI AT JF R ECLS $iAR, MW 1 dn]
DA L. N BT AR 1000 £ ,500
A1 300 1Y B g P, FF R ECLS H7 AR fY Eb 1] 4351
9 100% . 70.6% F 42.9% , HA7AR B b (46 B, 13 B
FARZMERXT ECLS K@ mia ), tfe it 7
ECLS WUFFJE . M T AWF 5 A il o8 4 55 A O JIE
TR AL, PRI AF O E T AR 5K T 300 419 B2 B
()T J& L A R RE AR A

MHLX S AT, S SRR IHA 1) 43 KERL 5
T4 EAH, 4TI RE ECLS 1 30 FIE R E 55
MAEAEAL AR AER AR X R L Y AL
M XA 4 RERBTFE T ECLS HAK , & Jo kI
JRE 11 5 o F2 B2 PR Ol 22 % 8 RN I 45 i PR 9
HIFE (WL 2), ECMO FF g HE4 1+ 4 B B
TF R A LIk B 88% , X Hovrdb st i, M



6 rhE R AMERR 24 2018 4F 02 A 28 HES 16 %55 1 1] Chin J ECC Vol.16 No. 1 February 28, 2018

SRR T 7 58, R AR o SIS 72% , W]
B ATLIE B3R E ECMO $ R K& e sl o0 A A
Y7 IR B R LTS L T R HLIX , At
RIAX 10 ZEBE BE Il R S B 4 SR A TR K 25 5%
3 A — N T 25 B 3% [ ECMO $ AR 78 b IX ] | P2 e
(B #AFAE B B 25 5%

ARRGEHEER B, H M 2004 4FE N AEILE D
St ECMO A1 VAD, 3] 2017 4£ 6 A 30 H,18 % L
TILECNETF AR FE AR IS ECMO Je 91 457 i,
JLEH IR 2 (61%) R THE L (48%) (X =
4.682, P =0.0345) ; JLE B3 (44% ) 85 THAE
IL(32%) AR 2R EA G4 (X =3.6449,
P =0.0562) , 4 2017 4F 1 A ELSO & F M4
Bl o, S RO IR L ECMO 5 3 B R
47% A LI H B R A 3 39% 7, e — ok A
AR R 2F IO HGE 1973 4F 2 2010 4F B 09 L3 (5
B L) ARG R 449, AT RLUL, B B LR IE
FAREIARM ECMO JF & 19 A 77 2 K F B Prok
EIF T 25 5 o A ARAIR T [ PRl i 32 22 I 1A
g . O E ECLS FFi, kA —+—ta
FEUR ALY &, 1 Ab T R B Bt ; @ ECMO %45

FHLRIGYT SR = B, R BRI Y — iR T
ARPHAR I B, TR SR T 367 KU &, & 2B 51 R
FOr st i T REPE K, LR IR MR DAL, X 2™
HAMG T ECMO it — LI g ; @R — L 7 4%
RAA MR Z A LB BER AR T4y, X 35
M) 381 1 114 o i, 2 Ml B (R A AR

ARGt s, BRI EL-F-Fn R T JL#
VAD Fl ECMO, {H & 4-FR[E JLE VAD i,
WA B LEEZEF LRSI FET 33 417 H
A VUFR B BEABA BT 10 4 R A 1 Tk —
I,

AU PR 5E AR T w A, A B
T ECLS AR 75 38 = LB JE BT A 30 52 itk
O EFFARRE XS 4 E O JF R LR ECLS [ &t #E 17
SIS, WA X R B AS B 61 1
e PRI 2R S A IS (] 5 A= fF 3 2 () O R A THE 53T

ECLS R EIFREC&A T 248, E4504
BILTHRESF D ETE R B IX A] 4B B (8] &
JRANT-f (55 50 B S, 12 AR K P 5 B PR [R AT A7 7E
—EMZIE, FRELE ECLS J7 m R AL i 4 b
B TR B — 25 AT HOR (5 DI R DL BOR 56
RN T AR, 7] B0 25 R e e — I B e X 22
BTG 3 AT, 2 ECLS F AR T 4 1 A&

PR BIFEH

S (HES AR

FREE BERIC A MR PR RIEE e (R ER) 5 IR
NREERE () ; RIS ZER(E $)); T
I ILFEREBE (s ) ; PIRtBEBE (R W) ; PI%
L2 BR e (XS ) 5 77 8 i i 4 )Lz B B (8
) s RETMREEBE (B 2%) ; Wb E L B fe
(PR BRI ILHEERE (7 *) 5 WIsE L=
PEBE(BRatrE ) 5 B AR LR~ B I b 5T L & 2 B
ORTAR) 5 RHFR K Broc 1800 B2 Bt (AR
TR A RS B (XIEAE) 5 TP 4 L8 B e ( o [
&) s MAULERBE (B X)) 3 I ILZE R (T
T BTHEHE) 5 DUJIRSA AR P R Be (A 5RAe) 5 DU
FIBERE (2% SF) 3 RPN R~ 58 — B I 2= e (3 1]
) s BT E L XA RN R EERE (RS 3 35T
BeoEBE R B e (X2 ) 5 bRy B o — e e
(ZR R &) e fh i i g R4 e (£
WED) 5 SNE NREERE (2 0) ; bR =
Be(¥h 52); RlETLEERE(HA61R) ; ILARE L
BEBE (VFERRL) 5 BEZE BB RS2 b R e (Xl
) s BREERIR 7w LE R B (TRLLE2) 5 )M
FEDK R BR e (R ) 5 MR JRIE e (ZEWkA ) 5 At
BB ),

SRR
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PRSI IR A S5 A8 B A2 LA 2% Sie KA O IE i
A5 FOE A RCR o3 B

Farib HEH, Ok A KA, KN EE K I b KBW AR KR

[(HWE].BH  SERIMEN A A (ECMO) HARAEH A JLE 2= 56 KM O IR AR S5 0 2 e 3 8 0o R 45 v g i T, Sy
— 4R ECMO Hf BB 22 LA ) 24— (MRS . A3E B4 AT 2016 4F 9 H % 2017 4F 10 H7E i JLEBE o AT %8R
PR AR AR RIS ECMO LR JLIGIR P R, &R It 10 BB L e KM OB AR S RO R 30 BE R IZ 8232 EC-
MO 4 BiRIT , AR R 2~25 d;4RTEN 2.60~4.50 kg; ECMO SCHRERFEIZ 11~456 h, H s Db 6 61 (60% ) , 777 Hi Bt 4 4
(40%) . FET= 6 B, 3 Bl R & K R g 3= sh i 31897 , 3 1A D UIRE TR LRI, I A DA M I | 22t B 9 443 AR gk g
BOAE I, DTEMFEESGTARIF N E BT RE, &8 0T B O T8 0 M B S A S K MO I AR R B R
U, B BB R Y 45T ECMO %8[RI JE4R LA HURE AL 32 =8 2E L ECMO R4S KT |3 A5 T 8 1 74P LA SRR
AR K A R IR B LA R EE WA &

(RG] BRIl RIS Je RO NER 5 O D RE R0 5 O EBR 15

Effect of extracorporeal membrane oxygenation in neonates with complex

congenital heart disease after cardiac surgery
Yu Xindi, Yang Yinyu, Shen Jia, Zhang Mingjie, Liu Yujie, Zhang Wei, Wang Wei, Zhu Deming,
Xu Zhuoming, Zhang Haibo
Thoracic & Cardiovascular Surgery Department, Shanghai Children’ s Medical Center, School of Medicine,
Shanghai Jiao Tong University, Shanghai 200127, China

Corresponding author ; Wang Wei, Email; wangwei@ scmc.com.cn

[ Abstract] ; Objective To summarise the clinical application of extracorporeal membrane oxygenation ( ECMO) in the treat-
ment of heart failure or cardiac arrest after neonatal cardiac surgery to provide a basis for further improvement of the success rate of EC-
MO. Methods Clinical data of 10 neonates who received ECMO support after cardiac surgery in our center from September 2016 to
October 2017 were retrospectively analyzed. Results Ten neonates, aged from 2 to 25 days and weighed between 2.60 to 4.50 kg, with
heart failure or cardiac arrest after open heart surgery were supported with ECMO. The duration for ECMO was from 11 to 456 hours. Six
(60% ) neonates were successfully weaned from ECMO and four (40% ) survived to discharge. Among them, Six deaths happened in
hospital , including three cases giving up treatment and three cases died of unsuccessful weaning from ECMO due to cardiac dysfunction.
Bleeding, acute kidney injury and infection were the most common complications. Heart failure and abandoned treatment were two major
causes of death. Conclusions ECMO could provide effective support for neonates with cardiac failure or cardiac arrest after surgery for
congenital heart disease. Mastering timing and indications, improving the management of ECMO, emphasizing on the protection of organ
function and reducing the incidence of complications are important factors to improve the survival rate.

[Key words]: Extracorporeal membrane oxygenation; Congenital heart disease; Cardiac failure; Cardiac arrest

PR AR %A ( extracorporeal membrane oxygen-
E€¢mHE: LiEH BATTAZTRAEZXTH ation , ECMO) 5 A & 1 41 A= iy 32 435 19 5 22 41 1 4B
(3013ZYJB0013) ; [E 5% [ A k23 4101 H (81670372) 4%, r%*ﬁg %%‘B’Jjﬁi/m qﬂkfzﬁTE{E () E%E’M’E
Bt AR CT Tl B e e A RIS X R JLFPB/‘Jﬂ:%iEjJH,ECMO ﬁﬁi],—ﬁl %&JL L‘HE*}:E/‘J

H ﬁ!ﬁﬁ ZN H SN2 L
Wik BFE A R R SR R H 2 2 {3 ECMO £ AR B FH7E B A B
BiEE . £ £, Email ; wangwei@ scme.com.cn
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He LS R A O S ( congenital heart disease, CHD)
ARIFOEIRITAIRR D B E LD IETF ARG S
H B ORI B 2R G AR (RO R ) FG T 5230 A A
RE M ROh ™ Bl LA e 4, BRI, ey
AR ECMO S5 R AR AE T 3 A 008 9 3R
HE AR ST BB > A AS G 2016 4F 9 A =
2017 410 H 10 il CHD L fiffi % i ( cardiopulmonary
bypass, CPB) RJ5#23 ECMO J7¥7 # A4 JLAGFH & 7%
b, 6o RS SLHEAT 53 A, s a g I, ik
— A ECMO BB & BB A= JLR S R4 AR

1 IeRERETE

1.1 —f&FH 2016 59 HZE 2017 4£ 10 A, # I
g )L o o 3R AT 10 13742 L CHD 78 CPB R
JE#32 T ECMO IR 7 , o [REUDET A2 LG E AR 1Y
5.88% ., Hh 5 8 W, 2 2 1l 4E A 2~25(13.5+7.45)
d; /KT 2.60~4.50(3.45+0.59) kg ; R Fl 4347 S K5l
Tk AL 3 491, e A U DK S (L2 4 1 491, 48 1] gl ke
WA IE EBIK S TR (5 678/ 5 B 5 6, i sh
Jk PRI 1 45, 3455k CPB AR H 30 Dy B 3 v B0 Bk
DA 52 ECMO HifBly, 8 L% B8 5 1Y FEAS 15
DL 1,

1.2 EpiE AR RSB, A BE A GE
&2 BEAR S A iy 345 41 21 ( Extracorporeal Left Sup-
port Organization , ELSO ) #EXE BUARME , LT J& X A< B
10 fil#%52 ECMO SZHE/Y CHD & LI 48 19 i H 45
ik AEHUR A AT [R) AT 00 R BRIA 4 4.0 ik
BRASE XT3 B il 52 75 ( cardiopulmonary resuscitation ,

CPR) JoJ 5 S A B St ECMO #3872 LA, 3
{512 o JUE W 265 1 36 25 (H R BB B85 CPB 3 9l £ 1l
FH ECMO Hif 8.0 i 8 356 1 L) 25937 3 & 3 35
5y, HEARBRAERFEAR MG AT fE

1.3 & &M  ECMO W& FFEM K H Rotaflow
B Sarns B3R A £ 4E A A A% ( Medos HI-
LITE 800LT 2% JL KA E A A% ) (B ARG 4 .
ATEOKFE B T R S R, AR LR B
O EESE 3 h A JRECTEIR WLEFFI IR 2 A KT 2
5 1E A R Al R S35 T A58 SR AN A A 156 0, )
ECMO 7GR 18 e AGE 22 B IEE 1RIA YT (continu-
ous renal replacement therapy , CRRT) &%t

1.4 BILEH

141 8 R#Bix  rf SRS | # ik
— gl kA TR = LB O I FE W T A
WSy, KRS S T E Sk, w ks e &
FA0 5, A BILERE 220 A A8 5 i LA A2
DT, ECMO T 78 1) 55 ah v o FL IR ARAS W, T3
FEHEAE M 47 20 A0 150 ml 546 i 7T A 2L il
W, IMANTFZ 10 mg(12 500 U= 100 mg) . 10% %
PHIRES 5 ml A1 5% BRI Z6M 15 ml, FFARE 114
i FH 5% ik SR E 15 FRIR

1.42 fEHEH ECMO JAYT HArE R R i
AR B IR, D8O IR B AT, (O IE AR B AR 5
Ik, FrLAAE ECMO W) A FAESRR B B 2458 Wik
SR 2GR, 4ERE T AR LS 120~ 180 ml/ (kg -
min) 2247 9 e I RS AR HE e 1 A2 Ak | il Y 3
W O FLRR KT /A2 SR S i A S i

R 1 HAEJL CHD S BIEFR I SEA TR

AE#(d) K (kg) i R 2 Wi CPR HEh AR H B E] (h) JEAL filja
20 4.2 COA/DORV/VSD/ASD 7 i OHE 25 7 P A
2 4.5 TAPVC/AVSD/ASD 7 JoEELES CPB 11 o blAm
12 3.2 COA/ASD P O ERR S 456 & BT
6 3.5 PA/IVS b= TR 102 = thBE
20 2.9 COA/VSD 2 SRS 82 2 thBe
11 2.6 TGA/VSD/ASD 7 Joik e CPB 139 P T
12 2.7 TGA/IVS/PDA & Joik e CPB 140 & et
4 3.3 TAA/VSD/ASD/PDA 7 i OHE 91 2 thBe
25 3.9 TGA/VSD/PDA g IR CoHE 50 w5 BET-
16 3.6 TAA/VSD/ASD/PDA b3 A R 68 = Hibe

i : CoA ; coarctation of aorta, F 3K 5 4% ; IAA : interruption of aortic arch, F kS #Wi; DORV : double outlet of right ventricle, #5 % X Hi 17 5
VSD ;ventricular septal defect, = [F] 7 G141 ; ASD : atrial septal defect, 55 [ FR 45 ; TAPVC ; total anomalous pulmonary venous connection , 5¢ 4 P4 fifi
Jok 5457 %42 ; PA ; Pulmonary atresia, izl ik 4181 ; IVS ; interventricular septum , % [A]# ; TGA ; transposition of the great arteries , K3l k% {37 ; PDA : pa-
tent ductus arteriosus, 3l Ik 545 K] .
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AR B K 1L FE ( mean arterial pressure, MAP ) 7E
40~70 mm Hg Z [H], [A] B HRF2E I MAP | e ik
FE 28 57 i A AR AN R PR B S AR AR
1.4.3 PRRUEYT A BUJLRPEI LR R 8
R + [ 25 (8] Bchg 438 < (PRVC+SIMV) #55K,
REARIEIRAILS AL, PRREIRIF IR AR (£) 7€ 10 YK/ min 72
F S EAE 5~8 ml/kg, MR RIEE 5~ 14 emH, 0, &
W (Fi0,) N 30% ~40% , W< ] 0.6~0.7 s, Bk
TAEAER Y TEAEFRTE 35 ~45 mm Hg, B 11 il i 35 4
ARG R,
1.44 HEMEH XFOLBiE CPB ML, %
% ECMO i %e A BriE AIFE 1 mg/kg, X TARE M2
CPB L, HAEZ % ECMO Jo MR35 1% 1k 5 1fi i 18]
(activated clotting time , ACT ) [} K Il &% 5 35 43 v Al
.

ECMO H[a) i IR HrsE[3~30 U/ (kg - h) ],
S B W B 1M FE B, 4ERF ACT 76 160~ 180 s, 11k
T4 BE I 775 1 BF [9] (activated partial thromboplastin
time , APTT) 7£ 50~70 s Z[d], M8 1 M #A7 S2 i
BN BN ol (1 1 YA 51 T (7 8 573 2 @7/ )
W BEINE R A R MR 5/ AT A TR
W, 45 1 /MUK SE >80% 10°/1, 21 41 it L 25 0.35 ~
0.40, AF 4 H > 1.5 g/L, aniiim ™, 45 7 EA
EEIM VIT K [R)BS2 Bsf A OUR 5 12500 21 S48 T N
A TCBRE AR TR W45 T AH N AL 3L
1.4.5 HHL o HA NI NG R | 7SO Bl BRI B
FRE ATl i 5 EEZE AR A D BE . Ff O DA B
RS IS 2% R ECMO , 36 s 25 150 2 R
SEVE IR AL, FE DR UE 2 LOG 2R N PR B AR 1 i
P R R AR AL 12, 224 B Lt A B 2 0 B SR A T
0.3 L/min 2247 B 223051, Al & T B =30% , W8T
GEAHL, S Z W ECMO .,
1.5 %itsam® g EdiR A SPss 13.0 Ziftik
PEHEAT G2 0007 . T GORER I B A i 22 (x2
) FREAE S5 A0 T 4 4 1A T ROk e B SR
STEEA ¢ K56, P <0.05 NERA G X,

2 & R

10 {54232 %l B SZ 3 CHD 5], B3 P10 e SR £

4 FIAA R CPB 3 fil5Lifi ECMO Y B JLAR, 3
BUA G HBRREL A CoHE ) £ LA B A o 45 3%
PENLS 25800 B0 E i 35 43, BN R4 F5 3L AR (1)
TEIRIIRE A TE AR REL IE IR TP #5515 O, T A AR
F 0 3L IR vk #R R I 5 mmol/L, A 7 9l M it 15
mmol/L, SZHFAFA]J& 11~456(116.71£120.27 ) h, H:
TR IR 6 B, BAHHLR 60% , e 247300 H B A
4 ), BAFTE R 40% , AR5 B EBR{ 1 4
B, 4L 3 B (75%) , F£35 3 B (75% ) s R Joik
JiiBS CPB B4y ECMO % 3 14, #HL 2 1)
(66.67%) 415 1 11 (33.33%) ; fK.CoHE 3 14,2 4] i
JLAFSITESE Bl T 25 h 150 h B8 i S 4k 2a 9T
L 1 41 (33.33%) , AL .

AHFFE TR R HLIS FET ) 2 i 2 LB B 32 5E
TR B RO RE R v, FEARBALIET Y 4 6
JLH A 1R R A A ) B B0 D RE R &
3 WK JE SRR T (1 6 B o B bR
TE M IR R B B A L AR A B B ok
TR A1 2 O JE ik AR BT 9% 5 1
R R W HL A e A= 280 ) o AEAFAH S 3T 4H7E CPB
B ] 32 20 Jik BEL BT BsF 1] T ECMO. B i) 5K L %8 11 2%
S, W2,

10 B2 JLAE ECMO %l By 1 18] H 30 T A [m] 2 784
BIFF A , B MU R I & AE . AL &
it SCRAE A A S A G A RIA 1 H1(10%) ;
B0 AR e BB RE IR B 1 B (10%) , 4
TR B, PRI RAE R E A 10 Bl A 7
B (70% ) B L& A o Z 0, 2 RAS TR AR 1
ARYI A 53 ik sk 2 kT M, o b 48 R G20t
FRE (M E W) 1 6] (10%) A GE B 1 )
(10%) ;5 11 (50% ) H B/ PREE 2 Te R NLEF AR 2
UG R S S B D RE A0 R IR, L PRI A AT Ak
AR CRRT, Horr 2 Bl 4735 ,3 FIAET ; ik gL
2 1(20%) ,HUiaeS 5 1 61(10%) .

3 3 8

ECMO #iBh B4 i CHD F A J5 ™ & .03 fig
WRYY FBZ —, BT, ME /N LOIEFAR K
BANWTER & | e T O MERATE B T AR AW N BRI

xR2 WHHBHZEARE ECMO BFA] i (x2s)

TiH CPB ] ( min) Tt S K BB ] ( min ) ECMO Hf[a] (h)
HAF4H (n=6) 133.67+51.19 71.3326.81 85.75+14.38
T (n=4) 181.50+109.21 90.67+70.06 136.83+165.99
PE 0.44 0.35 0.12
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SMEFEAS B3 0, B AR W 2096 5 7 (R34 0.6% ~
2% 1195 B R I Hh B2 ) X DL Y 0 R, 7 R
ECLS FACHERFGIR , TS5 150 D BE K &m0
Rt

AR K 5 2 CHD , TR sh ik o i
Jok e 5 1A | 28 B) B i G O 2 3 Bk 5 8 kB P
12 [0 i 5 B A0 il 3 ik P 4%, #E R i B A AN T
T ) R SO0 I A A 0, SRR AN B B B ) T
ARETT B AR Lt TR AR &, R TR AR LR K
B WU IR P 25, DR fisi 251K, 10 EF AR CPB
A SO 7.0 WU, RSO — i MK
i, S — 2 AR I RE , RIS SR g 0 2 Lo MR X 5
OB RER R, RBGTE ARG OENE
AR KR B H S BLAE O RS S — R
A X 45T ECMO SCHRAi B, o7 Wt sl (8 5 T
PRI RD | AR E b — .0 i Pl 4R GE
(14 ) LB AU B A9 A7 35 2R 2 I8 5] 50% LA 11, B2 4)
LT ECMO ZHFAFIE R 45% ), A4l 10 f
B LRI N 60% , FE3E A 40% , ] LA
A, CHD A J5 H 80 50 5 1 8 A4 L, B it iy
ECMO 4# B il DA 8045 T 0 WE S FE, 0 3240190 1)
REPRAL TR E IHL S .

ECMO $ARGE A O MEBR 45 1) f 3 AR LR 4 it
B RCIEER SRS | RIE B 28 0 S, BT DL IE A
R HE BB HIL, S BN RO F R CPR 4 AR K20 A
FERY LIl BR A5 JE B I G 220 2017 4 7 1 ELSO
BB R 94 )L ECMO %6 B0 il 52 95 ( ECMO
—cardiopulmonary resuscitation, ECPR) 3£ 1 613 4], il
HL 1089 191 (67.51%) , i B 666 1] (41.29%) , A
W5E5E1T JLE ECPR IHHLALE 70% ~80% , 71 %
1E 30% ~50%"% . (B#IE 2017 4E 6 A 30 H , 3k FH
PRl i DX (R AL 35 5 R 5 ) ECPR (198 4= JLE 23
i, 4HL 10 1511 (43.48% ) , HiBE 6 51 (26.09%) ., Lt
AT UL P LR ECPR A FFJBAR D, A4 4 fi L
1.0 BE IR A5 4 2 ARG 24 h W& 4E, ECPR BYHHL
RRAENG RN 75% (3 1) o Ptk %k 30 IE SR 45
(4 LA T B R0 Il & 55, PR 2 7. ECMO,
Red B LB LA AR

ECMO 33 2 H s LS 14 9 & 5 — H 2 B 3 4t
T SRR 22— | PRI R A 224 ) 4 B - %
J& ECMO SCHRFAYT I SR 2= . A4UE LA
J5 IR E LA T H At (7 ) | AR A (5 ) AN
Y (2 ) oM H WL, BFFEEM, D EAR G ECMO
R0 e s ot R R e A IR ECMO 2 T ) i
JEETT T A LAY I ) AR AL TR B AN 5E

BB, H AU B e LB I AhE , T
TR AFCHBE B PR T TF A 8 A0 3% Sl H 1
P Z B AL, 7™ 5 5 B S BT 1k, 982 i
ML A i S B 5 1 BT O e e v S gk A
FRAAERRAE, [R] s BU e 0 55E ot i A X6 A Ak B
A FETBE I AR P BOME AR 3 R LAILAAR AT A B8 1T
A, LB AR LA B ) 26 00 3 2 i 0, BT LSRG 4 Y
oy LA, 3/8 M 1/4 ARk b 25
LRI UL , A2 A T AR T Y Y Ak
B2 ECMO SCRpd Re P B WIT R . 45
ZOR AR B B AR I ELAE R 1 ECMO Hf Bh (4 /& L
G, BT CPB ARJE B LI 4 B RAE RN, O D) B
R AR R IEPEAL S 259 B 4 ECMO R 1Y)
FRY L LRSI 3 ) g 2 A B R M A5 22 o DA 2R A A [
YEHI ST 2R 307, Fe il 28 Dy e rfe] CPR (1Y
SROLFE 80 5 S WS MR Al L A D T A A
CRRT B, REAZ R AR JEAS m] 00 400 O 2 B2 O 14
HWIG o AR W RAEZ — , TARERAE FER
PAPPRAS SR I, 4% M ELAE R ECMO A A= W0 ki
SR A D R A R 1 R AR R B B, ECMO &
A PTG SRS T 2O T PTAE R DL R AR
R EE I HERIE . ECMO Wl 45 RO K
AT RESE R LTS B SR IR, S 2 ECMO
SCHRE LR A AR LR I AL A I R/ B K
S 8 [ I A 258 A AH ST A AE PR A A R

ARUTTRH TR, BF TR F RN Z—(3/6
) 20 ET AE £ . Agarwal " SE4IGE - £ 00 4y 2
—HIARERLES ECMO #9/NJL CHD AR5 f7FAEFR A7 L
JESAE , ANANBE S22 W FIAL B, A6 LA S,
LA SRR A0 Ik W JE 39 16 A 42, ECMO 19 {1 i
PEMIXECMAREL AR 2H 2B rh O BRI 4 1E AN 5
1 {9 838 B ARG B B R 2 A R 20
DI B BIE IR A SRy . Rt ECMO JHAR AT 42 1
PG RO D BE A RS A 3l S ORI B 19 4 A
FAN ARLIRBIBEES ECMO 1Y 6 il ih AT 2 Bl J2 A B
PUS 8~9 h P HARLHEMISET:, 5 Al GE 2 AL
i B EJLAYOIRE RS B 58 e A PK A, 1 B R BIL
IPHLA S IR FI RS2 ECMO SCRARYT I X
—H A, AH PR AR LR 2 X i A, TE i e A
FEAG 2 IR N B M 3 12 I 31 309% P41 4 AL,
JIr L 22 A AR A LU AR HE SR A R 2 5 i A
BOEHTEIL ECMO SZRFATT AR T L ZE A B 4
MZ—o A 1B LAE T AU Bl i 4 AR Y
AN e S R IR R 72 D3 A I, oy T2 s i
LW HUR I (R YR I, B RLSROHLIS 220475 7
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T, Al SR RS R A ) R A R B EFR
FWNIAT, R, 285 () 2 AT ECMO A A&
JEM R Z —, b 1 LAY T 25 h R
H 0%, 5550 1 B TARFIHERNE S 2, BARGH
Bl #2 vt D e g Wik &2, B D e A AE H i A5 2
W R HGEE IR, 12 BIERBVLE LR E &
FLAE T IR T AR B R 7 TGk T B IR 9T R
B I RIS R A B = E S, AR EAE
ECMO iz /f — Brif 8] J5 T Mt B sk 97, B
A, TR 1 B AR 2 IR AN BE S 246 ECMO #8 ],
S B B EL AL T4 [ SRR Xt 29 1= g LR
AR AR R R FERNEZ —,

M2, ECMO J& — 0 8 22 H A 80 A iy SRR
AR, A BT RHE &R X 1 3™ 5O U RE U
) CHD HJL, M ) ECMO Hfi Bl , 7T LLZE 5 (i
Tl 2ERasE , RS St SR A5 250 0 il 32
B W4 s 2k )L 2% CHD 2liA KRG B R 1R,
R E A L IE ECMO 37 5 (048 BiUK - | 7 i
M BEE AR D RE AR, 55 T BEAR T R0 1) e AR 5
DA i 4 B S R A %

SR

[1]  Delmo Walter EM, Alexi—Meskishvili V, Huebler M, et al . Ex-
tracorporeal membrane oxygenation for intraoperative cardiac sup-
port in children with congenital heart disease[ J]. Interact Cardio-
vasc Thorac Surg, 2010, 10 (5) :753-758.

[2] Chang AC, McKenie ED. General principles of mechanical circu-
latory support [ A]. In:Chang AC, Towbin JA. Eds. Heart failure

[3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

in children and young adults[ M]. Elsevier, 2006. 635-651.
XU, B SR, 4. PRI S804 7 L 3 S KAk O
ARG L D BE T M MR P R (7). v RAMEIR A A,
2016, 14(1) . 42-45.
Shah SA, Shankar V, Churchwell KB, et al . Clinical outcomes of
84 children with congenital heart disease managed with extracorpo-
real membrane oxygenation after cardiac surgery [ J]. ASAIO J,
2005, 51(5): 504-507.
Safi L, Hollenberg SM. Extracorporeal membrane oxygenation to
the rescue[ J]. Crit Care Med, 2013,41(7) :1805-1806.
Alsoufi B, Awan A, Manlhiot C, et al . Results of rapid—response
extracorporeal cardiopulmonary resuscitation in children with re-
fractory cardiac arrest following cardiac surgery [ J]. Eur J Cardio-
thorac Surg, 2014, 45(2) :268-275.
Aubron C, Cheng AC, Pilcher D, et al . Factors associated with
outcomes of patients on extracorporeal membrane oxygenation sup-
port: a S—year cohort study[J]. Crit Care, 2013, 17(2) : R73.
BT IREE AT A /N L BIERUAR A B 78 P15 2% 119 1 PR
R REFEL )] AR/ N LAMRERGR 2016, 37(6) : 417-421.
Costello JM, Cooper DS, Jacobs JP, et al . Intermediate—term out-
comes after paediatric cardiac extracorporeal membrane oxygenation
——what is known (and unknown)[J]. Cardiol Young, 2011, 21
Suppl 2:118-123.
Vogel AM, Lew DF, Kao LS, et al. Defining risk for infectious
complications on extracorporeal life support [ J]. J Pediatr Surg,
2011, 46(12) : 2260-2224.
Agarwal HS, Hardison DC, Saville BR, et al . Residual lesions in
postoperative pediatric cardiac surgery patients receiving extracor-
poreal membrane oxygenation support[ J]. J Thorac Cardio-vasc
Surg, 2014, 147(1) . 434-414.
(Weks H 9. 2017-12-13)
(BT H#H.2018-01-02)

( F42245 20 50)

[17] Trachiotis GD, Weintraub WS, Johnston TS, et al . Coronary ar-
tery bypass grafting in patients with advanced left ventricular dys-
function.[ J]. Ann Thora Surg, 1998, 66(5) :1632-1639.

[18] Lorusso R, Gelsomino S, Carella R, et al . Impact of prophylactic

intra—aortic balloon counter—pulsation on postoperative outcome in

high —risk cardiac surgery patients: a multicentre, propensity —

score analysis[ J]. Eur J Cardiothorac Surg, 2010, 38(5) :585-

591.

[19] Wyse RK, Taylor KM. Using the STS and multinational cardiac

surgical databases to establish risk—adjusted benchmarks for clini-

cal outcomes|[ J]. Heart Surg Forum, 2002, 5(3) :258-264.

[20] Cohen M, Ferguson JJ 3rd, Freedman RJ Jr, et al . Comparison

of outcomes after 8 vs 9.5 French size intra—aortic balloon coun-

[21]

[22]

terpulsation catheters based on 9,332 patients in the prospective
Benchmark registry [ J ]. Catheter Cardiovasc Interv, 2002, 56
(2) :200-206.
Soltero ER, Petersen NJ, Earle NR, et al . Long—term results of
coronary artery bypass grafting in patients with ischemic cardiomy-
opathy; the impact of renal insufficiency and noncardiac vascular
disease[ J]. J Card Fail, 2005, 11(3) :206-212.
Sekine S, Kuribayashi R, Sakurada T, et al . Coronary artery by-
pass grafting in patients with depressed left ventricular function;
Operative results and long —term follow —up [ J]. Surg Today,
1992, 22(4) :301-304.
(Weks H.2017-10-24)
(&7 H#1.2017-10-31)



12 R E ARG 435 2018 4E 02 H 28 HES 16 55 1 1] Chin J ECC Vol.16 No. 1 February 28, 2018

DOI: 10.13498/j.cnki.chin.j.ecc.2018.01.04

PRSI G S8 5 e 5 3 Ik P sk S 18
EPE@UNEAE N E R0

BG4 A AT A FREFE NEFE 2L

[(WE]:BH TSN E G (ECMO) Bt & E Ik Bk 48 AL (IABP ) 6T M fE BB H TG sgm . Ak Bl
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Combining extracorporeal membrane oxygenation with intra — aortic balloon

pump for the treatment of critically ill adult patients
Zhou Boyi, Lou Song, Long Cun, Yu Kun, Ji Bingyang, Liu Jingping, Hei Feilong
Department of Cardiopulmonary Bypass, State key laboratory of Cardiovascular Medicine, Fuwai Hospital
National Center for Cardiovascular Disease, Chinese Academy of Medical Science and Peking Union Medical
College, Beijing 100037, China
Corresponding author; Hei Feilong, Email ; heifeilong@ 126.com

[ Abstract] ;: Objective To summarize and analyze early outcomes of 67 consecutive extracorporeal membrane oxygenation ( EC-
MO) cases performed in Fuwai Hospital ,and to interrogate the effects of combining extra—corporeal membrane oxygenation (ECMO )
with intra—aortic balloon pump(TABP) on the treatment of critically ill adult patients. Methods We retrospectively analyzed 67 adult
patients who received ECMO treatment from January 2010 to December 2014. The patients were divided into ECMO group and com-
bined ECMO and IABP group and their outcomes were compared. Results Forty—two patients were in ECMO group, with the mortality
of 38.1% while 25 patients were in combined ECMO and IABP group, with the mortality of 48%. More hemolytic cases were observed
in combined group (28% vs 4.8%, P =0.011). Conclusions Combined ECMO and IABP treatment does not increase mortality in pa-
tients, but it may increase the incidence of hemolysis.

[ Key words]: Extracorporeal membrane oxygenation; Intra—aortic balloon pump; Complications; Mortality
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BT (Jostra Quadrox, Maquet cardiopulmonary AG
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Early and mid-term results of perioperative intra—aortic balloon pumping in

patients with coronary artery disease and mild left ventricular dysfunction
He Xiaoyi, Wang Rong, Gao Changqing, Gong Zhiyun, Cheng Nan
Department of Cardiovascular Surgery, General Hospital of PLA, Beijing 100853, China
Corresponding author; Gao Changqing, Email: gaochaq301@ gmail.com

[ Abstract] ;: Objective To analyze the early and mid—term outcomes of perioperative application of intra—aortic balloon pum-
ping (TABP) in coronary artery disease ( CAD) patients with mild left function insufficiency undergoing coronary artery bypass grafting
(CABG) in a single centre. Methods Clinical data of patients with CAD and mild left ventricular dysfunction who underwent CABG
between May 1995 to July 2014 in our department were retrospectively analyzed.The patients were divided into IABP group and non
TABP group according to the perioperative application. Preoperative left ventricular ejection fraction (LVEF) , EuroSCORE Il predic-
ted mortality and in—hospital mortality were noted. Logistic regression analysis was performed to reveal the major risk factors of death.
The postoperative 7—year survival rate and freedom from MACCEs were compared between the two groups. Results A total of 480 pa-
tients were included in the study, 44 patients in IABP group and 436 patients in non—IABP group. Preoperative LVEF in IABP group
was lower than that in non—IABP group. The EuroSCORE I predicted mortality of IABP group was higher than non—IABP group.
There was no difference in in—hospital mortality between the two groups. Logistic regression analysis showed that perioperative IABP im-
plantation, recent myocardial infarction ( MI), preoperative critical status, days of ICU stay, postoperative ventricular fibrillation
(VF) were the independent risk factors of in—hospital death. Perioperative IABP implantation is associated with reduced in—hospital

mortality. There was no difference in the mid—term survival rate between the two groups. But the incidence of MACCEs in IABP group
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was higher than non—IABP group. Conclusions Perioperative IABP implantation, recent MI, preoperative critical status, postopera-

tive VI, ICU days were the independent risk factors for CAD with mild left ventricular dysfunction patients undergoing CABG. Periop-

erative IABP implantation is a protective factor in reducing in—hospital mortality. Application of IABP may achieve good early and mid

—term effects, but it may also increase the ventilation time, ICU days and the incidence of mid—term MACCEs.

[ Key words] :

Intra —aortic balloon pumping; Coronary artery disease; Left ventricular dysfunction; Coronary artery bypass

grafting; Perioperative period; Survival rate; Major adverse cardiac or cerebrovascular events
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J5 K 56 5 5 7E BEFE T (VAR fE I I R A logistics
LA AT 2 R 4041, P <0.05 b2 5 A 4t

2 & R

21 A& H LA 480 ) H 9 AWESTE, IABP
2H 44 1], TABP £H 436 15, IABP 3 %N 9.167% .,
PHZLAEMCAR 0 0o A8t 3 ik > 30 mm Hg \ AR
LVEF UINRE/T L/ IV (NYHA class /IV) AR Hj
fEEURAE AEBE I F AR ARIMERF AR | EuroSCORE
I FEFE T 3 55 7 A E S T 7 25 5%, WER 1,

22 REZR TABP ARG S G I RIFIAR
J5 ICU FEH 5 T3E IABP 4% ( P <0.001) . M
HARJG LVEF G812 57 ( P =0.540) , 5 #ilE&
TEBESET ,TABP 41 1 9, TABP 41 4 {4, PR
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F1 WL LTTR
e TABP(n=44) 4k TABP(n=436) Pa
(%) 62.243+9.220 60.432+10.747 0.222
2 n(%) ] 6(13.636) 53(12.156) 0.776
WA n(%) ] 17(38.636) 243(55.734) 0.030
B IR (%) ] 27(61.364) 234(53.670) 0.329
BERIE [ n(%) ] 11(25.000) 139(31.881) 0.348
IR fAE n( %) ] 5(11.364) 80(18.349) 0.247
WLEF>200 pmol/L[n( %) ] 1(2.273) 6(1.376) 0.636
SME AL [n( %) ] 3(6.818) 25(5.734) 0.770
TR R [ n (%) ] 5(11.364) 62(14.220) 0.602
PN [ n( %) ] 2(4.545) 12(2.752) 0.501
IO (%) ] 18(40.909) 94(21.560) 0.004
fili g ik H>30 mm Hg[n(%) ] 8(18.182) 19( 4.358) <0.001
LETHAEn(%) ] 6(13.636) 69(15.826) 0.703
=3 IMAERRAE [n( %) ] 37(84.091) 351(80.505) 0.565
KR [n(%) ] 11(25.000) 80(18.349) 0.283
ARH LVEF[ n( %) ] 41.474+3.569 43.434+3.669 <0.001
NYHA 434 M/ [n(%) ] 30(68.182) 182(41.743) <0.001
CCS™ 4 %[ n(%) ] 2(4.545) 7(1.606) 0.171
ARHTfEERE[n(%) ] 14(31.818) 10(2.294) <0.001
R FARn(%) ] 16(36.364) 29(6.651) <0.001
EAMIEER n( %) ] 39(88.636) 325(74.541) 0.037
V)& A% (n) 2.682+0.883 2.734+0.914 0.718
EuroSCORE Tl T 1FET-% (%) 5.684 1.969 <0.001

i CCs: mERLMAEHEIIR,

TEBEAET R A B EMZR (P =0.383), W2,
Xif 7E BE FE T 1Y T 7 S 6 I R AT logistic [7]1H
ST, A3 TABP A I B0 UEESE | 1ICU K%L,
ARATE LR ARG 2 W 7E Be 56 T 59 37 fE
K3, IR ] TABP A A 2 FEAIRTE BE S8 T2 1 O 47

R, &3,

x2 PHRGEHR

S TABP 4l TABP P
(n=44) (n=436)
ARJF LVEF( %) 46.455+8.165 47.165+7.231 0.540
AR A (min ) 70.722+57.924  21.984£21.025 <0.001
ICU RH(d) 6.891+3.516 3.881£2.045  <0.001
RIGHH[n(%) ] 6(13.64) 46(10.55) 0.530
RIEEW[n(%) ] 11(25.00) 59(13.53) 0.040
TEBEFET- R [n( %) ] 1( 2.273) 4( 0.917) 0.383

®3 PIHBEASET: EERI PR logistic [WIH 534

g OR 95%C1 P1H
IABP 0.011 (0.000, 0.258)  0.0052
JE AR 6.754 (1.363, 33.476)  0.0193
ICU K4 1.410 (1.135, 1.752)  0.0019
AR fe 2ok 21.261 (3.199, 141.287)  0.0016
PN 11.483 (2.255, 58.469)  0.0033

23 FMIF4R FHREVIETEIA (49.014 £23.141)
MH, K E N 88.77 M H , BV T2 95.33%,
458 S H AT A T BT R ET T B, Yk
I IABP 41 # L% 4, MALREEGF R LG T2
Z5 (P =0.8938), W 1,k A #EFL , IABP 41
MACCEs &4 %3 = THE TABP 41 ( P <0.0001) ,
L2,
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R4 HEFBUITG O (x2s)

IABP JE IABP
e P1A
(n=40) (n=418)
ey 0.8938
1 AR (%) 100 99.77+0.23
3AERETT (%) 96.43+3.51 98.90+0.56
5 AR (%) 96.43+3.51 96.99+1.10
7 BV (%) 96.43+3.51 94.42+1.83
£ F MACCEs <0.001
1AERE (%) 97.73+2.25 100
34ERETT (%) 86.45+5.71 98.52+0.66
5 BT (%) 78.09+7.65 95.62+1.34
7 AERTT (%) 66.81+9.90 93.98+1.76
110 ¢
100
= | —
S R S—
¥ 90}
Itk
+ —— FTIABP41
80 - —— TABP4]
P=0.894
70 1 1 1 ! 1
0 20 40 60 80 100
Bt o5 1 18] (F)
1 WHBREFEAER Kaplan—Meier <k
100 - —
S
!
2 50¢
8 — J'1ABPH
< —— TABP4]
= P<0.000 1
0 1 1 1 1 1
0 20 40 60 80 100

B I ) (OF)
B2 WHEHE MACCEs FlE%R Kaplan—Meier £k

3 3 i

AAIFE R F LA . DIABP 4] EuroSCORE 1T
FIAET- R & T3 1ABP 41, #2755 TABP 4H R i A &
P A OIRAS (AR AL B AT R LG 2%
25t PR BIARWIN T IABP fERFRTEREIET- R ;@
IABP HTEBEIET- I T EuroSCORE I HUil ZET

R Al S bR G T F AL I A T [ R g 4 i
TABP 4 SEPRAET- H A AL T- 3 T B T 60.01%
PR TABP fERRMRAEBESE T3 H A HUL X CAD A9
DINREAR 4B ETT CABG BUARURE L T- AL, F
AREGAE FAR KL IG5 HERE ; @R AEBESE T (Y 32 22
S PR AN Logistic 1A 40 BT, IRTRE TR 2 TR R 2 i )
75 3R B0 UREBE , R RS SUIRES , R 5 RO R
H, RN ] TABP JEFET- A A 7 fE R R &, Hop
FEIARIH R TABP S {4 &R ] BRARAE BE ST T
R, OMAP M AELAFRTGT225 , (BB iR
A% ,IABP 41 MACCEs &/ R % 75 TE IABP 41,

VFZHFFEIE B, X L6 R O DI REAS 4 JR A TE
PN B e 28 T R B0 7 TABP BEBUS R - AR 5
GEIRLISO 00 M O T REAR T 1 % 38 L, 2%
HRJHEF] LVEF <35% 1) 5 N A 1E H B N
P85, X2 ABEFE I8 LVEF 7E 36% ~ 50% 35 Fl 4
MY EE AC O U REAS 2 SR X R B E ARG IR T BT o
FL A (XT3 2 8 3 PRI R A 0 F TABP AN ] 5 A=
FIAL R[], AS HUC A2 TABP BiF 32 5K AR
NpH , FEARIAE X T = 30 A8 3 R T LVEF H
FKT 50% 35 5] ER 8 HE 5 A A —T0 BB FH . Fh
FA B 280408 TABP (92 %5 F h LVEF
<B5% VR T <50% , AL 3RAS T 8 £ LVEF 1£
36% ~50% DX [ Bl ] 4 1 TABP B8 . ABIFSE
RIA G MBS B T sl AR E, %
JEE| B FHARAT DI REE 22, X T ARG 22, IR 2
L SFE B AN B 0 2B 45 T R T B PR AT A
FHEE IR

AWFFE H TABP 41 EuroSCORE I il 7€ T~ %
=, LVEF %, RAPIRASHE fa 5, AR JFIET- % 53k
IABP 412225, HRJGIET- R 5 EuroSCORE
I FMBET R A LR B T 60.01% , {IX T R 250 53 41
T HERER R TN TABP fEMS AR AE BEAE T K,
logistic [M1JH53H775 5 TABP b FH 2 Be N AE T A £ 3
PERZ, BRI AT BRARZE B At T3 ) IF H 4R
AL TR K FEARIIRTT RIS EA L, EH W
XF T LVEF W i 838 AT B F RIG 7, LD &
I Ay BRI TE VO LB it & 1 B o LA R
IABP ZZfif.Co WLk I I 55050 TR | i e S BU™ H HoAS
AR U DLt 7 3 8 Sk 3 B B LI 2
FI2EREE O WUEAR A 2 7 e i P R 3T o, RS
IR REA nT BEdE— 25 AL B Bum i 3h 1 F AR
FE , DR R A P TABP 4 BO G 3 08400 K 6 fir K%
XS TG P25 P R e B, X iR,
FE453 1 TABP KW W B A Bl AT A 086 AP0 Jili ) g 17
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AR 48 S To A A il 0 2 T B 4 T
FAR B M B 1R B A IR S5 7 K T R
O JIE D) BB A L, 5 BILSlE FH ol A0 PR 25 1 B0
R T G YRR N0 3 e, RO HE
B R AR RO ORI A ™ O PR I A )
EER€iEyi T

FARA L TABP 19 3 HIFE R BCHAB o Kk
{HIFIA G N TABP 78 Bt I A& 0E 1Y & A2 58, 44 f51] )i
JH TABP F8 35 YR R BUAE DG T AAE | I A A A1
T Lorusso [EIZEAFFEY 2.5% " Fl Benchmark 13 I/
FERI 6.5% 7 HARTLG E I AR TABP
AASCI FHEAFIFRAEAR DG . AT A % AR
PRV O ECRAEAT IR AR A 5B T i 2 b i
LGP A BETE R OB . AR Y R 2 R
B IIREZE  FEAILIN RIS , /0 B RE TR 240 & ML
J1E5 4R, A AT R 3 0) 78 45 1A S0 B R
IABP CHERS B e R SMIE R . AR5 R % 2 K
O HEH AT CABG BRI ARG, A 0% TABP
AHOCHERVEA ™M 0 BT B2 ], L AN ™A% TC TR 454, il
B e | 7057 1 7 A8 I, KR USSR X [, 2 RMAZ
AT 450, 7% WS AL TABP JRC 1A 5l bk i) 47
Bl KRR EE B SR S I 5 X HEAT A
JE OIS Ay B8R TG S It A g A7 S il A
Jir B2 TR RRBRE | I I S A A AR AN ER L I
FREL T [ T S5 0% D H 1l 55, AR iR 155 D0 ] e pi e
iRIaE, XEEHR AT RETE /D TABP A DG T & Ty
THE 7 EEAEN

XL R HATRE DT, R UTR N 4.67% , i Jn
FET-EE 7 1, ¥R TABP AU, AL 1
A 34F 5 A T AR AR IO 25 5 B T4 R
B T AR RGE " 2 R TABP i
FHXT IR A ARG DL IR S0, Fifi g I [H] #E 2 IABP
2 MACCEs %A= R % T4F TABP 43X il e
T TABP AT B AT 5 A £ B A B IR S A S

ARS8 T 5 b BB BIF 5, A7 A A Y
e fay S5 A REA LG BRSSO Bk B . A58 2 s A
FET 19 AR X 88 20 Xt logistics [8] 1 4347 . Kaplan —
Meier AEAF53 M 7 A2 5000 . 4 Je B AE I 58 R T 4™
KA,

SE
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3D Hi i SR AE AR R R B

FEN RGO Z, EIR, KRR G B ma

[(HHE].BM BEEFY 3D M REE T AT AR I 298 F ARG RZ L 5T 3D M —J9RF ARy
B, FsE MHAHTERN T -E AN REROIEAMEL 2014 4E 1 H = 2016 4 12 A WE A 52 3D M8 ARIGIT (n=35)
FUE IR T-ARIGIT (n=127) ) R MR8 B E I R PERE, 35 441 3D Mol i 5 12 il %2 23 4], 4R iR 12~54(21.2£19.5)
% IR 32.2~76.5(40.3+16.4) kg, Hi ZRIEHAE 13 4], RIS 7 G, MBI KA 4 15 B, RETO T RE
W2 21 4, M2k 14 B, YR MRE 3 FUA R, 3L AN SR SMIGER , BT T 32 3l Bk, ITHE ¥ O IS R A T O LR 3P 2 TR
WA B AT 127 1, 5 53 ] 2 74 4] RIS 32~ 66(47.2+14.6) K 36.2~80.7(65.3£17.9) kg, Hh 4RI 42
B, AR AR 4 23 ], RIS I JC R 4 62 4, RO T RENIZ 73 4, T 54 il 4R FHIE h 7T i g S AR S MIE 37, BH
Wit £ Sk S DAHERERAT DR e T AR, &R 35 PlIEBRE RS RWITET (30 KW) , FARIFLAE 2.9%(1/35) .
oF Ll LA SMIE R ] | 32 3h KBRS s (] AR ERT [] PRSMIGER T 78 5 R S5 PF AL B B 0] 9 &0 K2R 38 R SEAR
BB 25 ( P>0.05) , AR5 ICU i B2 fa) ARG & L= &%’Hﬂ“l‘ﬂﬁ%i%ﬁ( P <0.05), fFifBE ARG
15 6~38(10.5x12.7) ™ H , T IR IRGR 7 ORI REEfs D UIRE T~ T %, 458 3D M S H R e ZRMF A eI e
TRIT R 5E MR /N IR, SEABORAT G R AT R

[X#R]: 3D M5 ZRWFA MAEIFR

The application of 3D thoracoscope technology in mitral valve surgery
Fu Zhikun, Zhang Xiangli, Wang Licheng, Zhu Yongfeng, Yang Heng, Du Peng, Liu Qi
Department of Cardiovascular surgery, Seventh People’s Hospital of Zhengzhou, Zhengzhou 450012, China

[ Abstract] : Objective To summarize clinical experience of mitral valve surgery under thoracoscope and conventional thoracoto-
my mitral valve surgery in the same period and to discuss the application of 3D thoracoscope in mitral valve surgery. Methods Cardi-
ac surgical cases between January 2014 and December 2016 were retrospectively analyzed in our hospital. A total of 35 patients with
mitral valve disease underwent treatment of 3D thoracoscope technology during the period including 23 male and 12 female, aged 12-54
(21.2£19.5) years and weighed 32.2-76.5 (40.3+16.4)kg. 13 patients had mitral stenosis, 7 cases with mitral insufficiency, 15 ca-
ses with mitral stenosis and insufficiency. The preoperative heart function of 21 cases was under class Il while 14 cases under class IIl.
A total of 127 patients underwent conventional surgery, including 53 male and 74 female aged 32-66(47.2+14.6) years with the body
weight of 36.2-80.7(65.3+17.9) kg. Mitral stenosis was seen in 42 cases, mitral insufficiency in 23 cases and 62 cases of mitral ste-
nosis and insufficiency. 73 patients” preoperative heart function was under class II while 54 cases under class Ill. Results No early
postoperative death (within 30 days) occurred in thoracoscopic group. Surgical complications were seen in 2.9% (1/35) of patients.
Compared with conventional group, no significant difference was found in extracorporeal circulation time, aorta cross—clamping time,
operation duration, postoperative complications and mortality ( P >0.05). Postoperative ICU stay time, drainage volume, red blood cell
transfusion, length of hospital stay showed significant difference( P <0.05). Patients were followed up for 6-38(10.5+12.7) months
when no residual shunt and valvular regurgitation was noted and their cardiac function was class I —II. Conclusions 3D thoracoscope
technology is a safe and reliable minimally invasive option in mitral valve surgery with rapid recovery and good cosmetic effect.

[ Key words]: 3D thoracoscope ; Mitral valve surgery;Minimally invasive surgery

BE O HESMRFEA A | R 22 O JIE SR A

ESTE M ITFHE IO H (20150093) F RO AT SO BT A (video-as-
{EEBGL. 450012 A5 ,fBJ‘I‘IFﬁfﬁtAEE&%'M’I\ﬂ sisted thoracoscopic surgeury ,VATS) [1] 5 ?ﬁﬁ'ﬁ%é}ﬁé’\]

VATS FEETARIEF K B, T AR 2 o) il K 2



22 R E ARG 435 2018 4E 02 H 28 HES 16 55 1 1] Chin J ECC Vol.16 No. 1 February 28, 2018

Bk FEAE 58 VATS JE5E R F Ik R A 3D VATS
FAR B T HAR G, SR T RUT T
ARAY 3D W (AR Z BRAET w24, B
ARl 2014 4E 1 H & 2016 4F 12 47 3D VATS HiA
IRIT AR T B T ARIGYT 9 A Me 48 I IR
BERFEATRT a3 BT, AR 3D VATS 7 43 F R
Hh R AR

1 ARSI

1.1 WGEARFH 173D VATS R IBIT 9 s
BE R 35 B, AR 12~54(21.2+19.5) % 1K
32.2~76.5(40.3+16.4) kg, HHIF Mg F A B H Bt
127 5], 494 32~66(47.2+14.6) % 1K 36.2~80.7
(65.3£17.9) kg, I BE AT 7EE O H B B
LB JER X 27 FlgER CT,

1.2 FR7*

121 BEARTIRMESFARAR  WHEBH M
ML, R PRI A 6 R T, J 7 W0 A D R B AR, i
BEEIEEA, 3D VATS 4148 & H# & 20~30° 447,
BB B EEF TR, AR S S A
BT M N BRVERH T R S /N LR PR RS
A, AR N IR BRE i 3 A~
fL(1~2 em) B ERPE, F—BAELL T4 MG
5555 3 WhlR], 28 R EALO T AP 4R 4 Ahlal, 5
AL AR AL T MRS 5 MR, H FLIT B
AR AR E H ) 1 R

1.2.2 S IRAMESRFLO ALY 3D VATS 41
B RS H k., FRIKTFR AL, S kIR A
eI RIS, B Jk e A ORI i Bk A7 45, R s —
o | AL T e Ek , s 1 DAL TR ek
0 AR AR LAE S AR A A A, RIS FH
BT FE Bk T 0NV, H AT 27 DL
F MK LT RS KA S AR SMIE IR, F 3 B ki
BT FERLS BT F2 Bk, v = 0 L
PRy

123 OIEEAE 3D VATS A FAMIRAZ 4 2
~3 cm AEATUIF DAL T LR, BRI R B
KI5 AT B3 A VI A By, 22 55 U 1 28 s ) B 5 55
(VA EAT 5 b BE V) 11 4% & 42 5 | kWi &, 0 8% 0 N 25
4 3 8 5 I BB U A2 O 5 LTS, A 1 4o ) W 5% 5
FEAN TN, M RIE 1) £ 35 AR v (i) W 4 A5
AZRMN T HIEES , X TFE 9 =R AR 21
B R = RIBUE FAR . 51RO 5], AR
N, 2250 5 U0 4 A S S8 il A 5 4% R 0 IR HE A, TF
TSk, BE S Bk, a5 B G e A e

BRI MO 4R A D B s I B b0 1 s 2k
MR AE , O B B T LLUIRR A, i 2L4E
G AN TR ; 20 B £ 5 (B) i 4 A4 AN
THUE IR 3R =430, 6T =R AR 2 R TR
AT = RIIEA . HEJ7EIR 3D VATS 4.,
1.24 HAMERRE WABRES T ONIEYH
HEG ot 5 WK RS R, NS B 1A
AL — A TJC I 23R U SO SR T , 6 5% ) e L
Pl A A T At B AR T BRIV TR R T
MU FE I, AR 56T M fs e ) 101 i s P =5
B HRLTT R L e O S R S R
1.3 %itF & R SPSS 17.0 # b #4758 i1 4>
BT, BT A TR RS DL B B A i 22 (xs) /R, B2
TR O ¢ A58, THECR R R R i, P
<0.05 HESFAGITFE L,

2 & R

21 BHEAEARFA PYLERE RS R
LYIRE FAR T K TSI #2225 ( P >0.05), W
£1,

22 BHEAREFH 3D VATS 4 35 il #HARJ5H
WITEFET (30 KN, FARIFLAE 2.9% (1/35) , *t
Lo KT B2 127 491 5 B PR SMIG SRR ] | 3 3 ik
RELOBT RS [1] | T AR AR B 8] A4S MG 2 100 78 £ R 5 I
W ATLAH BB B) O 0 K2R e I FERIA BH B 25 5
( P >0.05) ,ARJ5 ICU ¥is & Bif 6] | FELAR 15 o it A
et a4 B 22 5 ( P <0.05) , 171% B # A5 B
6~38(10.5+12.7) 4~ , Jo B 5 A 1R gt B e A g
REmLfT , DIRE 1~ M4, EWFE 2,

3 9 i

E N A VATS (R SME R T 0 BIEF- AR 7 2000
ARV R EE B e A o LR JRy R T R B e K
DEIRYT . WG H AR M E 2 | 843 rpuo A 4k
1B TIRYT O MR RS o U e 78 B P Y 0 I
BT AR AIE YT, 1 LI R X He A% 88 A o9 &0 e
FET- ARG W RRAR . 5165810 FF i F AR 7 X AH
Fb, VATS HA3 U1 H /N 98D HLAR A 475 | 3 e e 6 e
AR, (BAEGEH VATS AR &1 5 10 4546 i A1
A AFTETF AR 19 2% L, TR 2T 28
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F1 R B EEA TR (n)

e 3D VATS 4 (n=35) HWIIFHIZH (n=127) X2 {4 P{H
B/ 12/23 53/74 0.633 0.559
JFh 0.392 0.822

PR 13 41

KHIA A 7 23

B I RPIA A 15 62
LIIRE 0.072 0.789

4 21 73

%% 14 54
TA 0.780

i 30 111

B 5 16
7 " R Fisher KEHIKLE

&2 3D VATS 4UF1H MIT LIRSS 7800 Lo

HiH 3D VATS 4l (n=35) FHFE ML (n=127) P
PAMIEERE ] ( min) 95~ 185(137.24+28.54) 87~172(129.80+27.42) 0.161
32 3 K BH B s (8] ( min ) 86~142(118.31+17.22) 75~137(112.21£16.65) 0.059
FARPEAENEE] (min) 112~197(142.26+29.53) 104~ 198(138.25+33.54) 0.522
WAMBERTIFE it (ml) 1200~1 800( 1 545.46+136.87) 1250~2 000( 1 585.42+142.32) 0.140
A W AILAH By s ] (h) 6.28~14.33(9.55+3.62) 7.65~15.22(10.15+3.27) 0.349
AJ5 ICU i B IS E] (h) 12.50~32.17(20.45+9.12) 16.48~36.92(28.58+10.51) <0.005
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Effects of percutaneous femoral venous cannulation in minimally invasive aortic

valve replacement
Wang Xianqiang, Wang De, Liu Kaiyang, Sun Zhigiang, Tian Meice, Ji Bingyang, Hu Shengshou
Department of Cardiovascular Surgery, Fuwai Hospital, National Center for Cardiovascular Disease ,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China
Corresponding author; Hu Shengshou ,Email ; fw1956@ aliyun.com

[ Abstract] : Objective To study the effect of percutaneous femoral venous cannulation in aortic valve replacement ( AVR)
through upper hemisternotomy. Methods This was a retrospective study of 65 consecutive AVR patients through upper hemisternotomy
between May 2012 and January 2017 at Fuwai Hospital. The patients were divided into femoral vein group(n=26) and right auricle
group (n=39). Outcomes of the two groups were compared to study the effects of different cannulation methods. Results There was no
in—hospital death in the two groups. There was a reoperation for bleeding in the femoral vein group, but no complications at the catheter
site and no thrombosis in the femoral vein or pulmonary embolism happened. In the right auricle group, there was an intraoperative con-
vertion to conventional sternotomy due to perivalvular leakage. No other severe complications were observed in both groups. There was
no significant difference in cardiopulmanary bypass time, aortic cross—clamp time, operation time, mechanical ventilation time, length
of ICU stay, hospitalization costs, length of postoperative hospital stay, blood loss and blood transfusion rate between the two groups.
Conclusions Percutaneous femoral venous cannulation is safe and feasible in AVR through upper hemisternotomy. This method is a
useful alternative to the right auricle cannulation for patients whose right auricle is difficult to expose or those who are concerned about
the cosmetic result.

[Key words]: Aortic valve replacement; Minimally invasive; Femoral vein catheter; Safety
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of atrial fibrillation associated with valvular heart disease
Xiao Xiong, Han Jinsong, Wang Huishan, Yin Zongtao, Zhu Yan, Han Hongguang, Jin Yan
The Fourth Military Medical University, xi’an 710032 ; Department of Cardiovascular Surgery,
General Hospital of Shenyang Military Area Command, Shenyang 110016, China

Corresponding author; Wang Huishan, Email; huishanwang@ hotmail.com

[ Abstract] : Objective To summarize the experience of perioperative care for Cox Maze prodecure using cryoablationin treat-
ment of atrial fibrillation (AF) associated with valvular heart disease. Methods Clinical data of 65 patients who underwent Cox Maze
prodecure using cryoablation in our center between October 2015 and June 2017 were retrospectively analyzed. There were 24 male and
41 female patients with the age of 37-71(58.33+9.01) years. The AF duration was 0.5-240(48.86+74.46) months, and the left atrial
diameter was 34-59(49.09+5.93) mm. Results There was no perioperative death. The aortic—clamp time was 44—159(92.40+30.58)
min, and the cardiopulmonary bypass time was 101-229( 156.60+35.57) min. The bleeding volume was 200-600( 340.00+76.38) ml.
The assisted mechanical ventilator time was 15-48(23.29+11.22) h, and the ICU stay time was 16—96(41.57+31.41) h. Seven pa-
tients (10.77% ) received cardioversion,and 27 patients (41.54% ) received temporary pacemaker implantation but none required per-
manent pacemaker. At discharge, there were 42 patients (64.62%) in sinus rhythm, eleven patients (16.92%) in atrial flutter
thythm, and 12 patients (18.46% ) in atrial fibrillation rhythm. Conclusions Sufficient preoperative preparation, accurate and skilled
operation, appropriate myocardial protection, closely monitoring of the heart rhythm, active precaution and therapy of postoperative ar-
rhythmia, treatment directed by Swan—Ganz catheter and detailed discharge instruction are critical for the successful Cox Maze prode-
cure using cryoablation in treatment of atrial fibrillation associated with valvular heart disease.

[ Key words]: Artial fibrillation;Cox Maze prodecure using cryoablation; Perioperative
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Effect of dexmedetomidine on TLRs/MyD88/NF-kB signal pathway in patients

undergoing cardiac surgery under cardiopulmonary bypass
Luo Lin, Wei Xiao, Li Meixia
Department of Anesthesiology, Haikou Municipal Hospital, Haikou 570208, China

[ Abstract] : Objective To evaluate the effect of dexmedetomidine on TLRs/MyD88/NF-«B signaling pathway in patients un-
dergoing cardiac surgery under cardiopulmonary bypass ( CPB). Methods Ninety patients aged 30—64 years, of American Society of
Anesthesiologists physical status Il or Il (New York Heart Association classification Il or Ill') , with the left ventricular ejection frac-
tion>50% , scheduled for elective cardiac valve replacement surgery with CPB, were divided into three groups (n=30 each) using a
random number table; dexmedetomidine group one ( group D1), dexmedetomidine group two ( group D2) and control group ( group
C). In group D1 and D2, a 0.5 pg/kg (group D1) and 1.0 wg/kg (group D2) bolus dose of dexmedetomidine were administered be-
fore the induction of anesthesia, followed by a 0.2 pwg/ (kg « h) (group D1) and 0.4 pg/ (kg + h) (group D2) infusion until the end of
operation, while in group C equal volume of normal saline was infused instead of dexmedetomidine. Before anesthesia induction (TO) ,
at 1 h, 3h,5h, 12h, and 24 h (T1-T5) after termination of CPB,blood samples were collected to detect the expression levels of toll
—like receptor 2 and 4( TLR2,4) , myeloid differentiation factor 88( MyD88) and nuclear factor KappaB( NF-kB) in peripheral blood
CD14" mononuclear cells using flow cytometry and to measure the concentrations of tumor necrosis factor—alpha ( TNF-a) in plasma by
enzyme—linked immunosorbent assay. Results Compared with group C, the expression levels of TLR2,4, MyD88 and NF-«B in pe-
ripheral blood and CD14" mononuclear cells were significantly decreased, the concentrations of TNF—a were significantly decreased at
1h,3h,5h, 12 h, and 24 h (T1-T5) after termination of CPB in group DI and group D2 ( P <0.05). Compared with group DI,
the expression levels of TLR2,4, MyD88 and NF—«B in peripheral blood and CD14" mononuclear cells were significantly decreased,
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the concentrations of TNF—a were significantly decreased at 1 h, 3h, 5h, 12 h, and 24 h (T1-T5) after termination of CPB in group

D2 ( P<0.05). Conclusions The mechanism by which dexmedetomidine reduces inflammatory responses is related to inhibition of the

activation of TLRs/MyD88/NF-kB signaling pathway in a dose—dependent manner in patients undergoing cardiac surgery under CPB.
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T PR 2 B I YL 28 ~ 32°C, PR IR R ol 0.5 ~
1.0°C /min, 2R H#E A 1°C/(3~5 min), CPB &%
WE HaREE A RIFR (1~1.5 2 1), 1k, X
iy, ARREBFWEFEHRAICU,

1.4 MEIRAR S AIERREES T (TO) .CPB J5 1
h(T1) .3 h(T2) .5 h(T3) .12 h(T4) 124 h(T5) %
6 AN ] S5 SR AE RSB K AL 6 ml, B 4 ml 1fiLFH bk £ 40
ML B A % B B B0 43 B PBMC, I Trizol
B -T0C KA IRAE . Fitn AU ST LUG , & 75 PB-
MC, F PBS ¥ B8 240 Jif 25 B2 2% 10° /L, B4 it 2%
PR 100 wl, filA 20 wl CD14-PC5 F1ic PBMC, il
A 10 pl TLR2 $Hi4& ( Anti—Human CD282) 1 10 wl
TLR4 $i44& ( Anti—Human CD284),4°C F#OGIEE
25 min, £52 3% &0 J5 TN 30 pl NK-«kB $ifk
(Alexa Fluor 687 Mouse anti—NK-«kBp65) ,4°C it
i E 50 min, E AR, O BUAH LB TEI 100 pl, N
A 20 pl CD14-PC5 #5ic PBMC, JEJ5 A 5 ul
MyD88 —#{ ( anti—MyD88 antibody ) 1 5 pl MyD88
“Pr(Rat Anti—Mouse 1gG2a—PE) ,4°C NI E
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30 min, 7] I i) 2% [] 25 6) BRREAC RN, o FH 3T =X 4
H1f% ( FACSCanto 32 [E BD) #:, F| CXP Cytometer
T A A BT B2 BF CD14*PBMC TLR2  TLR4
1 NK-«kB By BHMEZR IR R DL K MyD8S 1) - 5¢ )t
SRIE . 55 2 ml MR FAUE 2 h,4°C 2 500 r/min
B0 15 min, BB I, & T -70°C VKAA PR AT 5
W, ] ELISA 32 A& D il 3 v ik 988 8 S8 I - «
(tumor necrosis factor—alpha, TNF—a ) ¥ B . A B
CPB i 3 B X 45 R 52, H Tavlor A=K IE,
T TEAH = 52 0 {1 > JBR e 375 5 15 21 40 Y L 4% ( hemato-
crit, HCT) /HUFERS HCT,

1.5 %t o4 K SPSS16.0 & #4734, 1E
BOTARMTT RO L B e bR s 22 ( x5 ) R,
S E BT AT TR BRI R I B e
ZEOYHT, £ S U0 A (8] L A I O 22 40 B, PR A
LSD 2, TR R L BCR FH X RLS, ( P <0.05) Ry 25
SRASIFEX,

2 # R

21 —FER SRRHEERET SN, ARE TR
PR LB ASA 2% LB A S S i e B IR

22 ZAFRFENEECDI4 PBMC b4 5 T0 [t
B, A TE T1 ~ TS B CD14* PBMC TLR2 fH4
FIRRIKEHE & (P <0.05) ;5 C dlEb#, D1 41 M
D2 #HHEAE T1~TS Bf CD14" PBMC TLR2 P35
KRR ( P <0.05) ;5 DI 41104, D2 A E L%
T1~T5 B CD14*PBMC TLR2 P F A HFEL( P <
0.05), W2,

23 =B FARFAE CDI4" PBMC TLR4 Fatd &
BERGLE 5 TO i, —4HEBEE T ~T5 B
CD14" PBMC TLR4 B AHKIEE (P <0.05) ;5
C 2%, D1 4 f D2 H B H7E T1 ~ T5 B CD14*
PBMC TLR4 FHPER K FFEAR( P <0.05) ;5 D1 4
Fedss, D2 H B HAE T1~T5 B} CD14* PBMC TLR4 [%
fiK( P <0.05), W33,

24 =21%ERF AL CDI4" PBMC NF-kB Mk
FakRugrki 5 TO Wi, =4 HBETE T1~TS B

CD14" PBMC NF-«B PHT: AR & ( P <0.05) ;
5 C H %, D1 M D2 4 EAE T1~TS B CD14"
PBMC NF-kB PHIEZIRFRER( P <0.05) ;5 D1 41
Fe#g, D2 4 AE T1 ~T5 B} CD14* PBMC NF-«B
PHPERIBRFER( P <0.05), W4,

ShPKBHWTES [R] .CPB B[] fI AR B B b 22 5 o8 2.5 =4 &% RR A% CD14" PBMC MyD88 % &
(P >0.05), W#E1, RE A LE 5 TO R, —HEHEALE TL~T5 i)
R1 ZHBEE - REUMT AR ASTEARI L (n=30)
e D1 41 D2 4 c4 F{H P{H
B/%(n) 17/13 11/18 14/16 2.082( X*{8) 0.353
ERY () 48+10 47£10 49+8 0.22 0.80
ASA A3 B T/ (n) 13/17 16/14 19/11 2.411(X*1H) 0.300
LS MAIEL( %) 58+5 58+4 59+5 0.06 0.99
RTE (kg) 54+6 58+7 56+7 3.47 0.36
F B ik BT AsF ] ( min ) 75+5 747 73+5 1.71 0.19
CPB Hif[A] (min) 108=11 10612 103+13 1.49 0.23
TR 1A] (min) 191=11 18713 188+10 1.19 0.31
£2 =HHBFARFME CD14" PBMC TLR2(n=30,x#s)
WH D1 4 D2 4 c4l F{H P1H
TO 0.81+0.05 0.79+0.07 0.79+0.06 0.518 0.597
T1 3.38+0.23% 2.02+0.24%° 4.54+0.31° 684.623 <0.001
v 4.81+0.40" 3.84£0.27° 5.68+0.41° 186.952 <0.001
T3 5.98+0.30% 4.53£0.42 6.51+0.38" 224.242 <0.001
T4 4.79+0.32 4.16+0.26" 5.15+0.29" 89.665 <0.001
T5 4.15+0.25% 3.72+0.25%° 4.56+0.31° 72.791 <0.001
F{E 1 689.324 1 598.619 1 944.763
Pl <0.001 <0.001 <0.001
.5 TO B ELER ,*P <0.05; 5 C Al Lb4R PP <0.05; 5 D1 Al Lb4L,°P <0.05,
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£R3 =HBEEARG A CD14" PBMC TLR4 FHH:F BRI L (n=30,% ,xxs)

S| D1 44 D2 #H cH4 F{E P

TO 0.95+0.03 0.96+0.02 0.96+0.03 0.328 0.721

T1 3.54x0.37% 1.88+0.22°* 4.67+0.29° 649.734 <0.001
T2 4.76+0.29° 2.97+0.24"° 5.88+0.31° 812.995 <0.001
T3 6.25+0.29% 3.93+0.29% 7.73+0.30° 1240.778 <0.001
T4 5.10+0.24® 3.03+0.27°%* 6.15+0.34* 930.911 <0.001
T5 4.08+0.27° 1.97+0.27"° 5.07+0.32° 908.067 <0.001
F 1l 2 116.420 1 108.279 3 440.292

P1i <0.001 <0.001 <0.001

iE 5 TO BFHE, 2P <0.05; 5 C 4H 8, P <0.05; 5 D1 41 %8, <P <0.05,

R4 ZHABERFER S CD14* PBMC NF-«kB FAPEZFR K Z M LR (n=30,% ,xs)

i H D1 2 D2 4 C# F{E P1H
TO 0.29+0.04 0.30+0.03 0.29+0.03 0.565 0.546
T1 3.23+0.43% 1.57+0.27°° 6.31+0.37° 1299.977 <0.001
T2 5.37+0.39% 2.55+0.34%° 9.49+0.38" 2 604.258 <0.001
T3 8.25+0.33% 4.2420.36%* 12.27+0.44° 3 343.472 <0.001
T4 8.80+0.39% 4.8120.37°%* 13.7420.48° 3 430.694 <0.001
T5 7.57+0.45% 3.97+0.38°* 11.75+0.47° 2 407.816 <0.001
F{H 3 514.969 1 876.924 7 153.617
PE <0.001 <0.001 <0.001
5 TO B4R, P <0.05; 5 C 1H4R, P <0.05; 5 D1 41 k4, °P <0.05,

CD14" PBMC MyD88 %4 yt:5i B /K V-4 5 ( P <0.05) ; 3 W@

5 CH I ,DI 41 D2 41 F7E T1~T5 i CD14*
PBMC MyD88 %¢ Y3 i /K - F4 ik ( P <0.05) ;5 DI
ZHH S, D2 4R TE T1~T5 I} CD14" PBMC MyD88
PR BEAKF-FEAR( P <0.05) , W& 5,
26 ZEFREN SR P TNF-o K E R
5 T0 He, =4 LE T1~T5 B I3 F TNF-«
W= (P <0.05) ;5 C 4 Lkds, D1 ZHA1 D2 41
FRHTE T1L~TS IFM3E op TNF-o #FEFFEAR (P <0.05) ;
5 D1 4, D2 B HTE T1~TS B H TNF-a
WG ( P <0.05) ., W# 6,

AT S BRSCHR [ 5-6 ] e85 70 B 28 BRI 75 3 il
FKIE A EHERE 0.5 T 1.0 we/kg T far i, B o
3rLL 0.2 pg/ (kg - h) F10.4 pg/ (kg « h) B REE
BFARGEHR AR PYERE ML 8h 12458 .

CPB i i) 2 F 4 A 5 3 2 0 78 R AR E IR
N, CPB W] SRR N IR M AL B 15 5, L an i
PR 525 11 (heat shock protein, HSP) YRAEAH I 4 H
HISE ST B AT AT 45 A IR 00 40 i 1 TLR2
TLR4 , J& Sh 4L N A5 5 5% FaE i, i NF-kB 306 Jf:

x5 ZHBEFHRFN S CD14™ PBMC MyD88 TG (1 LL A (n=30,x+s)

Wi DI 4 D2 44 CH4 F{H P{H

TO 10.87+1.43 10.92+1.27 10.72+1.14 0.212 0.818
Tl 15.77+1.42" 13.93+1.32¢ 18.67£1.08" 103.158 <0.001
T2 17.65+1.46" 15.11%1.24%¢ 21.62+1.06" 198.027 <0.001
T3 19.72+1.46% 16.97+1.28%¢ 23.65+1.59* 185.479 <0.001
T4 18.56+1.48% 14.98+1.31%¢ 21.09+0.95° 163.812 <0.001
T5 16.72+1.41% 12.06+1.312¢ 19.11+1.01° 223.783 <0.001
F {4 5 605.621 2 266.100 6 268.185

P1H <0.001 <0.001 <0.001

.5 To B HEE,*P <0.05; 5 C 4R, P <0.05; 5 D1 41 Heds, <P <0.05,
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x6 —HBEARFNSMAE A TNF-o WM LA (n=30,x+s)

S| D1 44 D2 #H cH4 F{H P

TO 26.04+2.36 24.90.+2.99 25.37+2.76 1.323 0.272
T1 33.07£2.70 26.8122.61 35.202.58 81.917 <0.001
T2 37.52+3.24 28.48+2.17 43.92+4.29 161.101 <0.001
T3 44.12+2.08 32.80+2.22 50.91+3.36 366.215 <0.001
T4 41.16.£2.29 30.58.+2.19 45.82+3.23 267.509 <0.001
TS 39.312.17 29.35+2.15 41.19£3.04 224.017 <0.001
F{H 575.411 300.647 727.627

PiE <0.001 <0.001 <0.001

5 TO RFELER ,*P <0.05; 5 C A Lb4, PP <0.05; 5 D1 Al Lb4L,°P <0.05,

AR ML, 5 SRS mRNA (9774 AT 53¢
77 HE RIS 8 1 48 M X, i TLRs/MyD88/NF
—kB 15538 B FO TG 7E CPB FIFi%s & 14 B R 5E
R EEE ™ L TNF-a 2254 5 58 W
Hh i I AR A B, R Bl i A SR K
AT A A Tl 58 P 240 MRS TR 11 20 LY 3R BT SR Il &R
GERNAMA ZR G0, % R 2 0 4 e SRR EAE TR AR
FEHIIESE, 5 TO e, —417E CPB J& (T1~T5) 41H
1fi. CD14* PBMC TLR2 . TLR4 FiI NF-«B FH: A%
H1 MyD88 »¢ i B /K P33 &7, 1 HL il 2% TNF -
WRETHE  HE78 CPB 4% T TLRs/MyD88/NF—«B {5
A S KA B RIE R

L EFORE S i PR o, B LR R Z IRl
I, B B U B E S B 2 R SRR
AR SE & AT S FE R AN L 5 | S 1 R E
AT HLRAE O i LA e it — P 1 40405 Ak
i HHL AT T 5 PR VR X i AR 4
HAWRERPER" . AL, 5 C 4,
D1 41 D2 HEELE T1~T 5 B b TNF-o 9
A 5 D1 4L, D2 L7 T1~T 5 AL 3%
TNF-o W FEREAR . $E7R A7 SEFERKE T R 5 rh &
P IR T 7K 0882 CPB TS & 19 4 B R0
N, BRSO SR, APFEgsREN], 5 C A
FbAe, D1 411 D2 HEFETE T1~T 5 Bf CD14" PBMC
TLR2 . TLR4 F1 NF-«kB FH: Rk 2 F1 MyD88 2% o
JEAEIREAL; 5 D2 41 H 8, D2 LB ETE T1~T 5
ff CD14" PBMC TLR2 \TLR4 Fil NF-«B BH: k%
F1 MyD88 iR BE 7K -S4 BEAR , 7R A7 LB 7T
S| TLRs/ MyD88/NF—«B {5538 B , [ A
I3 TNF-o ¥R EE, H A HI4E 572 AH G

25 LR A7 SEFERKE I CPB RO N BT
AR 4 B ST I HL 5 500 R, ML - 40 )

TLRs/MyD88/NK-«B 15 538 % (3G A K

SEH:
(1] s WA, I3 B, . PROMIRERIEIAR 01912 40 CD14

(2]

(3]

[4]

(5]

(6]

[7]

[8]

[9]

[10]

[11]

PR ZWEZ R RIKBA L] AL PR R EZIR (EFM) ,
2005,34,(1) :48-51.
AL R BRI, BHZAT 55, A S FTIKE MR SN RO JIE T AR
DB 520 [T AR RR 2 2% 35, 2015, 35 (11) : 1321~
1324.
Ueki M, Kawasaki T, Habe K, et al . The effects of dexmedetomi-
dine on inflammatory mediators after cardiopulmonary bypass[J].
Anaesthesia, 2014,69(7) :693-700.
fageeter, R, RHEIR, AF. A SFTRE RS MEER N OIEFARSE
BEBUSRISE )] AR 24, 2016,36( 7) :785-789.
FIEE W, KRR AT , 5F . AT TR E XA SMEER O E T AR
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B IRAE S A Y Bk = B2 TR HR R

3% RR 7 280, FEM,F %,k %

[(HZE]: B8 HITP KR (28°C) TSN A B R k)ZMIGRBCER . FiE [ 2015 455 A % 2016 4 3 J 50 4
S A B BRI R Bt 5B , S FAR PR = R ERENKSBE TR, AR B E =R AW T 3h
Jokce A A A 2 I IR A A D AT BN S U iR T 5 e ARSI BRI 8] | = 2 Jk BEL DT RF 1) 32 436 1 Al 3 ) 1]
(EHEIRI ] ARG ARG I RAE, R RIMEA B (135.36+18.07) min, 2= 3 ik BT (] hy ( 53.82+14.64) min, 3%
PEPERN A (8.92+1.58) min, B EHEIR (4.471.7) min, 48 BIARJG 24 h N FEETEEE ;2 F1F 1 I & ] BRCH:AS s | HS 5 i
PREIEH ;38T 5 61 (10%) , b 2 B, 43 5T ARG5S 4 K 55 6 KA BN i, S 30T~ 1 6 PR W ML e - & 248 B T RE 3 v
I RFET:; 2 BIARTTE IREA S, KI5 B IhREAME B k4 BB R Z MR REAR ST KRR E RAF A H B, 45
i XTRE A B EBKIEEAE R AT =40 S IR T ARIE YT E T LT 650 B R 3k A5 4 G 9 A e R A R AR
(28°C) AT R HAREE,

[ R  ARIMEIR; AR ; W08 ; e8P 1

Application of moderate hypothemia in emergency operation of acute type A

aortic dissection
Hou Yanting, Chen Liangwan, Wu Xijie, Li Qianzhen, Dong Yi, Zhang Hui
Department of Cardiac Surgery, Union Hospital, Fujian Medical University, Fuzhou 350001, China

Corresponding author; Chen Liangwan, Email chenliangwan@ tom.com

[ Abstract] ;: Objective To estimate the clinical effect of moderate hypothermic circulation arrest in acute type A aortic dissec-
tion (AAD). Methods Fifty patients with acute type AAD that involved aortic arch received aortic arch reconstruction with triple—
branched stent graft. Selective bilateral cerebral perfusion was achieved via right axillary artery and left carotid artery intubation. The
cardiopulmonary bypass time, aortic cross clap time, selective cerebral perfusion time, circulatory arrest time,and postoperative neurol-
ogaical complications were recorded. Results Cardiopulmonary bypass time was 135.36+18.07 minutes, and aortic cross clamp time
was 53.82+14.64 minutes. Selective cerebral perfusion time was 8.92+1.58 minutes, and total arrest time was 4.47+1.7 minutes. Forty
—eight patients resuscitated within 48 hours. Two patients suffered temporary neurologic dysfunction, but they recovered before hospital
discharge. Two patients died of cerebral hemorrhage 4 and 6 days postoperatively. One patient died of septicemia and multiple organ
failure.Two patients with preoperative acute renal failure died of postoperative multiorgan failure. Conclusions Moderate hypothermia
circulatory arrest is safe in the surgery of acute type AAD with triple-branched stent graft. The procedure can shorten selective cerebral
perfusion and circulatory arrest time.

[ Key words]: Cardiopulmonary bypass;Moderate temperature ; Discontinuous arrest ; Selection cerebral perfusion

Sk A B EDPRORZ RO MBI fEE R SRR TR AR R AR TR Y ST
o RN, RSP IRIF PR TR B AMPHAIY i A RIS R A FoAR Sk o R gl kS

L A A BRIk RZ RS A TS
AL BEA T 26 ST Y ORI 7F ZER AR
R e TEZ NP i s B i e M e N B 270 S ER D vabis 2 €4

YEE BAAL: 350001 HH A B ARR K27 BT B 2 g 1 5
A B
BIFMEE: KR JT,Email; chenliangwan@ tom.com

HS TR R K, PR AMIG I B IR 75 B &
(19.8+1.5) C AT B MHE v E™ s A TR F
A UEJUAFEAR ok F =40 32 B A iR 9T RS
WA ZAE A B E Sk 2 BE T TR R E
Bk = R 1] Y B 2 45, SO P B R R =
28°C I, A4 BRI £ - LA ks 56 2 i 4 ¥ % 1] U £
I, ARG BRI A e /b ROR RAT SRR
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1 #MEHE

1.1 —f A [EE 2015 45 5 H & 2016 4F 3 A
50 Btk A BB ke 2 Bt 5 i B v 5 38
], 4 12 ), 4R 32 ~68 %, RETA T MLEA 42
il BRI 3 1], Stk B T REAS 4 5 B, RATA Il
TG 15 i

12 FARFeRBEg kB4t = R A S
i, IR A T 32 2 ik 52 36 U8 In 7t £ sh k2 e R 40
i, o7 3 sh o B R S 491, SR & BRI A
S IR, 22158 8 Ik S 22T JBE A2 5 2 Jbk 2 ), e i
R BEh bkam

1.3 RSNEZRT % R Stockert TR TUCMHAIL,
K7 Affnity A G A% ST IR AS A
AMIEFREE AL IR IR 8 LA L 5= R e 2 e 25

CPB il su ¥ i FH &2 75 & Ak 4l It 1 86 1L Bk
MR h R ke e % .

3 3 A7 R B KRR B0 ik B b T e bk g ST AR A1
PEER, 2 EIlER AR A2 0B RS, 4R -2 sk &
TE 65~80 mm Hg, R IML AR o F22S, 4ERF 2 ik
S, FEVRSMIGERRE IR AR P TS i S TG 4 Sh kR
LESRENK, B = 32 ~ 34°C i, T F B bk
Uiy b BHWTET , V1F T+ 8k, 22240 e R sl koF 1]
DR 3 V2 IO A= R DR AP O L, Stk AT FE Bk
Ui, EE S T2 Bl DR S o 5 R N Tl A A
W4y, AN R R 28°C TR <30°C B, FLiT i 5¢
B, PR T AR T 3 v A4 0, TSk EEVK O, 45
THIKIE IR 15 mg/ke, e RS BG4, It 2 FEAIG
% 10~ 15 ml/kg, iR pH A, £L40 I
(hematocrit, HCT) 0.20 LA _I; e 28 45 Wi 8l Bk 78 47 1
PEPE AN G 1, AR A [l il AR 50, 25 A e A afi
NG O MR, 25T RIWHS0E 34 5 W = 3 ik
A FE R Bk 10 E 2B Sh koG, K =4
BRI AE B T B bk S R s R 9 32 Bk L
I, IR SO S AR AR BB T sk 22
FUABIKATC A Sk, TSR I T e S B ik e
A S BKHETEAE , TR A7 2 2008 s kO 3 S A i 3 ik
TEPEPE U i E |, K 3 1l A8 o 5 — 43 S 4
AT A, Fo o HES, TR sh ik, Pk 2 4 5%
FEIE 3~5 min, FHRA FRIKEIRAEE A2 70% L
LR E R R R AT R IR R T 15 mg/
kg, JE FTF<0.5°C/min, £ H1 7K 5 200 E 2 <
10°C, A HrRR 45 ot A 25 2% )80 4 T el R el i O VR
HEAT T B i, S MR L T & 36.5°C, LW i >
35°C, ML, HEUAR IR 28, I 9L h 1 2F e mT g 46 i

BARIMIEER
2 #R

50 1) 5 35 A AR R B FE AR (28°C ) IR SMIE R
PRSMEERIE] (135.36218.07 ) min, 5 3 bk BH W7 5[]
(53.82+14.64) min,, & £ P BN A I XM A #E 75
(8.92+1.58) min, M EEFF (4.47+1.7) min, 15 ] &
HIRUE ML E s, 44T BR B YR E A O
Bk, Hor 48 IR 24 h N5E TR, ARG A 2
I 22 (AL ER RS B A , 8 BE TP B2 OE 5 52 Bl &
T i S R e R SR 5 1 BN RE I A
Z o B IRE R IGIRIE T ;2 BIARJS 2350 T4 4 K|
556 R IUNG I [ 31 B, 2 BT E D REAS 42,
RJG B D RERIKEZ HIH % 4 B YL G ZE2R DI REAS
AT AWK AT IR e

3 3

FBNkIe 2B 2 e T X, & SRV, fR ST
BITRAL R, — &2, WHE a2 FRIBIT,
AR 50 BT 22 FAR, Stk A B EZh kI ZE 1
HMEHAYT T AERIME IR T 3T, 5 5 AR SMIE PR A
Eb, 2 J2 B0 bk A AR S MG P2 SR B 1y, i e BEAE TR AR
AR IR S e PRV I HE T, o TR =0 3R
M & A ARIAT RIS & H L E#EE
B i S E T T FR L, HARSME
R EIEIR PR AV (4 B ) R A D A 2%
TR B L 22 28°C (TR <30°C) B, AT e FF 1
NG VRE 1 B (] A5 B, R S R
31 ARPEEas#F EERFEEXNTEHIKEZ
AR v A P G T 3 R T DT 0 B () (AR S 38 28 G R
B R e sl IR T RE X LA 0 AR I
151 T R P EURIME A A G 0 G351 3 | 18 K 8
PRAMIEIA I TR Hh R IR — 5 TR A IS R JE X AR Y
I T RE ;7 A 5 ], HE A 5GBS A5 IR AR
A Al RET R A HRRR AR IR 5] T BOR i il 3
AR ICEL, 5 HEAR G #h 2 R G KAE ; th FARH
1= 3 A A e A T A R Sk s E e
SR T BEPEE B E V| R A IE ER A [R) A
HRECRH 28°C HEATRAMEIAE B, H FTA SCHRR
B EIZEF AT, AR T T2 BRI AL
I B A S DK B A 3t i i T R R R
HRENRER AT S FEARLATF AR P, T2 SR
iR, AR 28 3 PEA T BE DT & B Hi G T 1 AE
NG SEBEDIRERE S, AR5 A A B BH 8 04 5 )
REP 3 S A BE T R R RS
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32 RyEEGETE KA IET BRIk &
A7 MBI kAR S AT B0 DKV |, A AR 1457 3 r 8 ik it
VAR 5], B 5 AT IR 25 <5°C . 7850 R
FARERE  IRRA R FOKF 455 IR i, 1
PRAEREIR AT FE | S R 55 T TR 25 45 /) | 7 S MR UL
R 28 28°C I, f5% 11 B R 4k 2 PR B AT IR R 2 <
30°C , TESE M vtV Jm , EAT I s R AR I, e s
W B Wk A TR R R G 9 3, I AR A e [t
O, [T WG 20 | 32 BEI AL TR AR A = Bl bk =5 FR i
S SR E NI Y =0 SO AR A HRIRCE
ANZEGE T Bk eSS S KR o2 sk, FF ik sZ
0 I L U BN DK A SN KR A RIS T 22 SR
BRI 10 B A RS DK 228 3 1 O A 3 3 5 AR b
AR BRI i e ) e, AR b3 vk, BRERE AT
G I B 2 | SCRB AL DR FE 3 R K- | S v HA R
SEEE FERCBh K, $EAT Ve S RE , LT RE 7 i 1 % -
AR VEE , 28 fif i 2 RS, A>T 5 min, Bl
JE AT A1 G218 S R 1T <0.5°C/min , 5 il
KIS SEE 2 <10°C

3.3 Ry ERZTARS GE RN A
AN ) SCHR AR B, HE 2R S IR A G, B TR OR
PR E R, A B I )2 AR5 A B FE T %
MRS AP A " B KRR MR
P2 2R G800 P 3 AR 2 55 500 A %) sk ] 4 2% 1) A0
Ko GRA TR LA RERAVR A oG AR 350 3 Sk sl 2 i g i P 12 e
FRR 20 (B BT ARR RS AR MG MR T3
O T K e R TR B 0 SE SN, 35 B I )
e HAUZR N RE AT AL ] 76 R v i 457
PGPSR B s [R] S4 8, SR G M & RS0
PAF R, A SCIRAR BRI AR A0 B
PR RRE FE B, A — BRI, 5 ml/ (kg + min) I
10 ml/ (kg + min) KN ¥ 1 I8 42 29 AT W A2 I R 75
B A TR A 22 B Sh kR BB, T R —
T3 o3, HASEH e 2 58 35 R o3 K & 0 & 1 s
Y 5B, FLRT BRI I0G 0EAR S EUM Y B 3R e
IR R B T HYTE 212 T FARIBIT, RET AR
7 3 A W T PR AR R A, R TR K Willis B
JEAT SEREAE AR R BE R T I U i RO
TE e, WA e A r {5 8] DB S0 5 R0 Al e 12 , R
FH 10~15 ml/ (kg « min) $EAT RSB PEANE E H2
Rk JE e H R BEAE 24 0 40 A S A0 B 1, o T2
i 7K B A — 8 97 88, WA AR v 150 78 R4S B B 3ok
PR B v vl R R TR FEASE IR AR LUK e
WA A 2 % A g 5 S Uk st P T 68 e A T2 i PR A
PR, WAV IV R0 s WA T P O 3, i 20 A

AP, AT REIR R A G M R G R I EAETY  ARULR
B35 Ry e — AR BRI AT R, T AR A A2
FLES TR HE , 2R FH 28 °C e 4564 Fii 34 3 AR 7] DT 45597 2R
WALBR T F AR EEAEA XTI A SCikHiRE , 28C
FEPE: G T T DA AR 4 i R ) B SR, X A
P VE AT REAE 28°C LA I 2%, HomT B -5 M 7K Jib A
ST o AV R T S R B 22 ~ 25°C AR 47
25, 0] B8 S 20 U 0 KU S e PR it 2
AHTARFIHIE 28C 1T =70 % T ARWEIT R
Hz—.

B2 ARG S A R F Sk )2 B A
PRI (28°C ) T [B] W 452116 24 S A i B0 Jok S 2 33 iz B
WK EBEPEMGE T 47T =43 S AR AT I, B TR
BT, in b A v G ) 3 B A B R AR, IR TR
(28°C) Al i F A T 28, (X TSR 30 S
G A TR 8 ), B AR P 3 B T BB RS

SE
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AN TR IR J3E S 23 6 A 2 B 20 YRR A i 30k
/INZ R B I A AR OC3E H R R

BET,EHE NEF

(WE]. BRI B ECRS N AR FEIGHE T A P2 RE 240 8 AN (SHSYSY ) # ik /MZ ZREBIER H (SUMO) fhAH
AR, 5T SUMO fLEEBARIRIEIERA ( DHCA ) b FE o AR R B MR YER . iE 7€ 18°C \26°C \30°C \37°C ¥ 5%
HPHEAT 4 h B R IS IE R B IR AN L IR AN M RS TE S, SR A I FEE T 24 h S RE IR P LR IR & ( LDH) /K
-, WesternBlot #5425 UBCY9 ,SUMO1,SUMO2/3 7K J B 7E 24 h 5 caspase—3 7K, qPCR #:IUE4E 5 UBCY A mRNA
FiEHM ., R LDH KIS SR BE4E 2 (0GD) 4 h 8 LDH I ) & W10, A% 18 7l 32> LDH s i ( P <0.05,n=6),
Western Blot Z54 k7, 5 37°C OGD Z4UAH LL , IRIELT- T8 AT L E45 478 SUMOL 3Rk 1R B RN aA BB, 18°C 411 I &5 T 30°C
ZH( P <0.05,n=6) ,{H 18°C4H 5 26°CHLEF L H 21 L ( P >0.05,n=6) ; {KIE T H ol [t 845458 KB A SUM02/3
FiK( P <0.05,n=6) ,{H5 37°C OGD ZHAILL , HABIMEI SUM02/3 3 A LS AR (P >0.05,n=6) ;0GD FMLIEX UBCO
EHFRIXEIHAREE (P >0.05,n=6) ;0GD Hif}i 4 h B 24 h J5 Caspase—3 25 H/KEW 5 134 ARIE T F 4 Caspase-3
Fik( P<0.05,n=6), qPCR &5 /R, 06D FMKIEXT UBCO AR B ANEE (P >0.05,n=3), £t U325k
BT ARIR AT G I SUMO i (AR AR SR A KT 255 SUMO1 A5 A HE T, 38 = 1 28 4t I Bt e 1 Sk Ut 52 B 7 ef [ e .
AL T ,26°C 1 30°C IR 2R TE TS 18°C RIRIR AR AL .

[RBIA]:  IRIMER RACEASEIR ; IR 1%

Effect of different temperatures on the expression of sumoylation related protein

in SHSYSY cells under oxygen—glucose deprivation
Lv Ruoning, Tong Yuanyuan, Liu Jinping
Department of Cardiopulmonary Bypass, Fuwai Hospital, National Center for Cardiovascular Disease ,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China
Corresponding author; Liu Jinping , Email ;jinpingfw@ Hotmail.com

[ Abstract] ;: Objective To investigate how temperature affects SHSYSY cells expressing sumoylation related protein under hy-
poxic—ischemic stress. Methods The SHSY5Y cells were exposed to oxygen—glucose deprivation (OGD ) with different temperature
(18C, 26°C, 30°C, 37°C). The morphological change was observed by inverted microscope. Expression of UBC9 was detected by
qPCR and western blot, and sumoylation related protein SUMO1 and SUMO2/3 was detected by western blotting at the time we ended
oxygen deficit. 24 hours after reperfusion, LDH and caspase—3 released in cell culture supernatant were detected by western blotting.
Results LDH was significantly higher after 4 hours OGD,and hypothermia reduced LDH released in culture than that in 37°C group.
Western blotting results showed hypothermia could up-regulate SUMO1 —conjugated expression, which was significantly different be-
tween 18°C and 30°C ( P <0.05, n=6), but not between 18°C and 26°C ( P >0.05, n=6). Hypothermia increased the ratio of conju-
gated and free SUMO1 ( P <0.05, n=6) ; on the other hand, hypothermia up—regulated expression of both SUM02/3~-conjugated and
SUMO2/3—free. OGD increased the ratio of conjugated and free state of SUM02/3 ( P <0.05, n=6). There was no significant differ-
ence in UBCY expression between experimental group and control group ( P >0.05, n=6). After 4 hours of OGD and 24 hours reperfu-

sion, caspase—3 protein level increased and hypothermia reduced the expression of caspase—3 ( P <0.05, n=6). OGD and hypothermia

BAES: HEK AR HEE(81370351)

YEF BN 100037 Jbat, i E B ERERE, JUR MR =B, 18 500 ML e, BLAMG L B Be /N LA SME AR B4 T
(WH5EHE) ]

BIRAEE : X &, Email ; jinpingfw@ hotmail.com
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did not affect UBC9 mRNA expression ( P >0.05, n=3). Conclusions Nervous cells express fewer SUMO1 and SUMO2/3 protein

when lacking nutrition, low temperature could protect nervous cells possibly by global SUMOylation, especially through enhanced level

of conjunctive capacity of SUMO1. No difference of protective effect was found in 26°C , 30°C and 18°C after 4 hours OGD.

[ Key words] :

AR IS 9E (deep hypothermic circulatory ar-
rest, DHCA ) J& & 2% 5 A O IR 7 76 T AR i o6
B, BRI A Ok e % 1 A 132 114 1o ] — 7 AR B
BESRMGIRA3CR  {H DHCA 1 B E AR5 & R 50 0F
KAEAT ik 8% ~26%" 2, DHCA HiTa] (i fEGii v
P R Mo A A A R B AR K A S DA ke I, i
SEISTR], SR GARIRAS B HAT — & BIFE IO H2x i
Tkt S UL A A AR SR RIS T R RE R AR S el
2R G RAE KU I R A v 6 45708 A8 T B 7
WRRAFAE B RGN /M2 R B [ (small
ubiquitin—like modifier, SUMO ) J&— il 1< X B¢ 5
BTG, T K45 08 5 E /oy T A
JEHT, WS R B, SUMO Ak 15 S R 7 A B
BREUN 32 1 SCEEPR 1Y, 1 ik SUMOL 5 SUMO02/3
T AR 2 AR S o St R R AZ RE T

H AT R 1k, k2= A SMIE B A BE X AS [R50
PRIRE R Wi h 2 40 L SUMO Ak )5 T i F 58, Al
21 AN LI AN ( SHSYSY ) & — i/ AL R FE A AR 1Y
I IeE A, A BRI AS AR BRAE AL D RESAL T 1 5
ZRUNN P N2 R GEpN T T Y A ATF 5 1 ]
Sz o ASSEE DI SR 27 (oxygen glucose depriva-
tion, OGD ) AST4LLES A P i e i SR S A AR, L% 4 h
AN [l R BEAR I B0 Bl SR ECIRZS T SHSYSY 4ilfg
Fik SUMO HLARSCE RN JF TR 24 h 5
TSNP TAF B, N SUMO fbixX — /N3 F 7K -3
WIS RIS Rl B2 X 1 28 R GE RO PR3P 4R

1 HEET®

1.1 E£ZXA A%  RPMI640 B5 5556 HEs L
Zip A ML (Gibeo 24 F]) 3 BCA 4 H & I &
HRHUH AL 22 K (electrochemiluminescence , ECL)
M & CERRAEYFHLAF]) ;UBCY HiLik SUMO02+3
Ptk SUMOL Hifk | caspase —3 HLAK | B —actin Hi i
(abcam 23] ) 3 Talent % )& 5 A ) & (R AR
AR (b s0) A FRA D) 5 FLBR M EUEE (lactic de-
hydrogenase , LDH ) £ I i 71 &5 ( B3 5% & %) 5 1300A
B 1374 AW %44 HERAcell150 — 480 b ik 35 5=
## \Sorvall SF16R ik i# #5.0>HL ( Thermo 23 #] ) ; Infi-
nite M200pro St it 84 2 ) & il 45 1 ( Tecan A Al )

Cardiopulmonary bypass; Deep hypothermic circulatory arrest; Cerebral protection; Hypothermia

FCE 4L 27 B MR & 4t (£ [ Protein Simple 23
) 37500 DL E 2 B A WS X R (real —time
quantitative polymerase chain reaction, RT—qPCR) 1%
(ABI A7) .
12 7%
1.2.1 JIMBE 3R 55004040 A S5 A A 40 i
F A6 BT A 40 A 96 U rp s A R 95 S R RPMIT
1640 SERRTFRM (& 14% KGR F ML 1% 0T) ,
PL3x10°/ml FF 25 em® YA R IR, 76 37°C 5%
CO, 2t 5 S48 P 15 3%, Re Al ML il & 5 &8 80% e A
B LA L 3 HRBIMEAR, K597 10 d 5, e BOH R K
YA TS, SEG AT AR A F €10 2 C15 R,
AR SRS AE A [ i EE PR 6T SHSYSY 4 #tAT
4 h 1 OGD AR A SR PR H FH I3 45 B et g 5
Y402 g X R L 37°C OGD 41, 26°C OGD 40 Al
18C OGD 4",
1.2.2 R OGD BEHLE A A Ph 28 41 il DHCA A
BE AR ZR IR = A N B SR AL A, TR 4R
FEAASAIAE 0.5~ 1 h PRI, B 355 3R B vh 5 41
IR 0.1%, FiE AR B . SHSYSY Ak 5
BENEFE 80% 2 A, A 3x10°/ml 48 T 35 mm 5%
FRIME AL, 76 37°C 5% CO, 15 37 4 vh i - 85
FRAE AN MG BE | 24 h J5 FH PBS 28 g sh kI,
e TOHE RPMI 1640 K55 2 ml, B F % 3 55 5= 0N
PEATAS TR A B AL B, B4R 4 b, ARG R
WK IR H BE 5% 24 h,
1.2.3  Western Blot &l & FH/KF B OGD &5 s}
JFHWET: 24 h 41, E4T Western Blot K&, 41 Jifd
B N SR R A, 250 5 F Complete Lysis
—M 25 [ R R 2 i A R B AR 1 BT, BCA B
BEHWE, B 20 pg EHBT LA, BIK, IR, 5%
AR WA B A = R B 1 h, —PURF 5%, W H
FHBENESE 7h W ( Tris Buffered Saline with Tween—-20,
TBST) Vel =K J5 , —HilEE 1 h, B TBST & i
PRI =R, ECL HL & BT, fb 2% R g A b
W, BB BT S I UBCY St A B i b
B (1 : 5 000) ,SUMO2/3 fedii N vEREHTIR (1 -
5000), SUMO1 fehi N Hsa SR (1 2 5 000),
caspase—3 BPL AR FEFEPLIAR (1 500) , B—actin T
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PO EREBTIAR (1 2 5 000) , BAR T A ALY BEARIC
AP R 8T (1 £ 5000)

1.2.4 B3R BT LDH Sl i+ iss i
J& BT, 4°C B0, 3 LDH & 5 7] & Ui
FTRAE B AR AR _EFE AE DA 450 nm L I WY B
BCA A2 1 otV e kB2, 115 LDH &4,
1.2.5 RT-qPCR {ll %€ UBCY i mRNA ik I
OGD 4 h 595 4, 3% 17 , #425 RNA 2 U
S REUE RNA, JC RNA 7K ( Rnase —free 7K)
14 pl cDNA 25 —5E A R Mix 5 pl ,RNA B4R 1
pl Bl 20wl 36 % SEAR & B PCR (LR BT
“42°C 15 min,95°C 3 min” PEA73% %% 5%, Frfs cDNA
HHE Talent 2% S 7 f A5 W 3 7] G 328 47 98 00 2 i
qPCR., #4% qPCR SN 9 5 fiff i 0 5 | 0 e 55
PEIFIE RS AR Co fH, TH 2722 G5 RN A
mRNA X Rk

GAPDH 5|4 . forward 5° ~-GAGAAGGCTGGGGCTCATTTGCA-3" ,
reverse 5’ “TTGGCCAGGGGTGCTAAGCAGT-3" ,

UBCY 5|4 : forward 5° ~ATGGAGGAAAGACCACCCATTTG-3",
reverse 5” ~CCACGGAGTCCCTTTCTTTCC-3’

1.3 %554 RA SPSS 23 Gil#5At, it &
BRI (x+s) 2o, 21 ] b 38 1 22 5 R O 25 43 7
Dok g, 20 18] PG PR LE ] LSD ( Least Significant
Difference ) #1 SNK ( Student—Newman—Keuls ) 7%, P <
0.05 IR ZFAHGIAE L,

2 7 R

21 HrbFBEEFAG@EAR

211 BASWE  JtiE WA AR 28 U
g% Al ULIE B 55550 SHSYSY 4 S i el 2 I |
TEZSM03 B i SE ; OGD {40 o e /s A2 B IR 4
B, A P T LIS (a5 36, H OGD L EE sy, 200 fifd
TEAEAEI R (WE 1),

2.1.2 OGD 4 h H#EVE 24 h J5 40 K5 52 0 L3
LDH W B53%00 LDH ¥ B e 45 5 BoR , 5% 18
AR, #5550 41 LDH s 580 B 2 ( P <0.05,n
=6) , i 37°C OGD 41 LDH It Bl AR iR 4 1 £
( P <0.05,n=6), MK+ FiZH 1 30°C 41 LDH ¥ i
BT 18°C L 26°C 4L ( P <0.05,n=6) (WK 2),
2.1.3 OGD 4 h F#E7F: 24 h J5 Caspase-3 [ #ik
TEM,  Western Blot 45 3 W7~ . 5% B4HAH L, 37°C
OGD #H Caspase—3 £ F#i57/K B 355 ( P <0.05,
n=6) KT 7T Caspase—3 Fik( P <0.05,n=
6), WA 3,

: XA

: 18°C OGD 4 h;
: 26°C OGD 4 h;
: 30°C OGD 4 h;
: 37°C OGD 4 h;
KA % < 200,
Fr 100 nm.

E 1 SHSYSY AUl & K537 & OGD T Tls 4tk 245

moOw>

(=N

(=]
1

H

L] == &
&
3
ﬂﬁlﬂ ’é; 401
45
£5
#7720t
Hn
=
=
0
S X oY o o
o o o o
ﬁﬂé a;\oo '5000 qﬁ;o \‘g

O HLPULAA A SN BR A LA P <0.05; % It =44

H5 37°CHHH P <0.05;% ILPIZH4 A5 30°C A1

i P <0.05,

B2 BolES I OGD,/ T3 5 5 40 M 55 35 v L i
o' LDH Js th 1% (n=6)

2.2 BE SUMO 8% & & KA 6gHh
2.2.1 SUMO1 FHHZFKIEEN  Western Blot 4554
/R OGD #i45i 4 h Ji , 25475 SUMO1 2 Rk /K
AL TG4 L (P >0.05,n=6) ,fIRIET 0 13
25475 SUMO1 B 133K ( P <0.05,n=6) , FLiELEE
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@ MR F kB, Hh 18 C 4145 &4 SUMOT &
Caspase-3 - - _—_— TR =T 30°C4H ( P <0.05,n=6) ;0GD it

i 4 h )i, B S SUMO1 25 1 2635 /K 3 B I B A

B -actin ---—-i ( P<0.05,n=6) KX E A& SUMOL & 1%
@‘% 069 069 0@0 069 RIS RGP >0.05,n=6) ; KR f#

S A R SUMO1 % 145475 58 S e i ( P <0.05,n

20 =6) AL 22 5 B4 13585 3L ( P >0.05,n
g . =6) (WK 4),

ﬁ = T 222 SUMO2/3 HHEIREHL  Western Blot £5 24
3-”?; Lol i /R :0GD 145 4 h &, 45 & 45 SUMO02/3 3 H A& 1A
7 KPR TS 22 (P >0.05,n=6) {11
S 05 AL A A SUM02/3 #1461k ( P <0.05,n=6),
© FCRHA MR LG ITTFE X (P >0.05,n=6);
0.0 =8 W BT A N N
W @ P OGD #ifh5 4 h J5 , iF 535 SUM02‘/3‘ EE%ﬁyj@Fl}%
R0 gOT 6T gC fiK( P <0.05,n=6) LI 1_L JA7 2 4 SUMO2/3
E  A. Western blot; B: Caspase—3 A A XA %E%‘%j‘j—;—( P <0.05,n=6) ,%Tﬁﬂiﬂéﬂl‘ﬂiﬁ%?ﬁ
B AL S IR LL AR P <0.05;F I =41 5 37°C 4l P12 L, OGD fifi SUMO02/3 4568 S5 B Al
L4 P <0.05. B P <0.05,n=6), MK+ 5 SUM0O2/3
3 R[EEJE OGD [ SHSYSY ZiMfl Caspase—3 & HEBSIES HEA TS 22 (LA S)
EESSES R
®
£l 8 -
* . K &
%A ASUMOL Hé or
- B
& g 4
- > T
W BT BSUMO | | e — e a— a— ﬁi 2r
0
B-actin| e e w—m §®
0
RO Y C YO VO B ® & & o
" e O 07, O~ O B A0 ~ O ~ 0 ~ O
*&ﬂo F¢ ﬁﬁc N dﬁ&(& NOT 0T 6O wC
© ©)
2.01 -
1 ] 15
B ¥a
® 15t o #
po oL . ‘
B Ya {
o 1.0r 4o
S * ® } E
-] T — 5t
« @]
% 0.5 S E
g N E
00 B o o o o ° 'L& '9 5 OI OI
5 & 5 S o 5 & 5 S S
SN SN S S SN SN S SN
*\(& 3“0 3“0 ﬂﬁc & *\(& 5“0 300 160 &

i A:Western blot; B: £5G 3 SUMO1 W2 F BTAX 3618 & ; C . UiEE 4 SUMO1 & A BT X &5 2 ;D SUMO1
EOR/ WGBS, WA 5 EA L P <0.05;" k=415 37°C 4L 4 P <0.05,

4 RFREET OGD B9 SHSYSY ZHJfl SUMO1 & [ Rk BN,



R SMEIRZ 5 2018 4F 02 H 28 HE 16 55 1 1] Chin J ECC Vol.16 No. 1 February 28, 2018 45

®

45 & /SUMO02/3

%%‘%&sumoz/ﬂ.- J— .—....-p‘

B-aCtin [ S—————

22 PP 6P o
CUNEE NI N
1.51
#
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i A:Western blot; B: 4542 SUM02/3 MUEE R AHNT Fih & ; C B A SUMO02/3 A ZE (A X ik
D.SUMO2/3 4587/ Bs A5 e, * e 5%t I 4H 038 P <0.05;* I =241 5 37°C 4H [b4% P <0.05,
B 5 AEEET OGD 1Y SHSYSY 4l SUM02/3 75 [ k15

2.3.3 UBCYO HHEIAIENA  Western Blot 455K,
XA L, 06D T 4 h J5 UBCO #H 1 & kK
S IGT R X, BAGRY4 UBCY & HRIAK
AL TG 2R 25 (P >0.05,0=6) ( WLIK 6A FlI
6B) . qPCR %55 Western Blot 25—, 441
UBCY ) mRNA FKikKF TG it*# 257 ( P >0.05,n
=3)(WEl6C),

3 3 it

DHCA 5 B RN 55 i L 3 49 2 IR T b 4
BEARML, ¥ o IR sl SR ECIRES, HARTE 2 i &2
i FHETERRT (B S R AT i A2 X e Ak, R
EHER RGN, KA IR R BRI 2 R IYT
P U 20 AR e B, A BRI sl ki 4121 SUMO
A1 UBCY (SUMO Ak it FEME— P 25 5 il ) 323K
BETE, #278 SUMO L] 2 5l L 3 ) 4 IR JY)
BTS2 W AT ST IR & B, BRI
AN SUMOT 545 8 9 3205, Il P4k 2 n] %
SRAANERT OGD M52 RE ST, £ T LA B 5 AR08

TEFERl 22 3 48 s BIOIR A5 WF 58 8 >R JH 19 SHSYSY
20 L, AR A ST BR TR LA R N B Ui
T J3E B TR B], A B X0 P 09 0F 5 3R X SUMO
AT

ABEFE R, =M Oite bR SR B (R
SR A A 1 AR A R ) AR A 5 (E R AT IR L PP AT
Tk S GRAVC IR B A PR 4 A T 28 S 0 AN R, BT
[T D E VAN 3 S S R R RSB D (7 6 6 91
U AR T80 ) ek R AR ke i 5k S A R 2
BUR /N, LDH Z477E T 205 I, 40 i S8 T 4
RURESZ A5, 2B BN AN Ah . OGD J= 4l i 15 7k
H LDH & 534 i, (B AR 6 T R AR HG 57 Wi b LDH
Ko HEFH R, PRA G  LDH & 5 i
/D 33X R RE -5 A R IR B )RR RO 39 200 e A
ik, MIET-HE H Caspase-3 &5 RFH , 4 )1 37°C
AR 2 AL A TR P SRR Y A e AR AT s b
I, (A5 —HEAY S, Caspase—3 £5 FHFENIZ5
OGD 3k S AR AROUE ARG I , TP 32 0 ) 328 ¥ -
i, A 24 h AT FE AN RA
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PLIT R k= ik (V=V) B ORI 3l k- Ik (A-V)
B

V-V XA ECCO,R £ AR JFEHLF V-V XY
RSN 4 A (extracorporeal membrane oxygenation ,
ECMO) JFHAHL, A-V B ECCO,R £ A N JC7 It
TR B2 i, SR O I B 8 A FH 9K 3 1 v
SLIEU NN (B S ST RN KR DA R W
SEANR S I S kR — R A 70
mm Hg UL b, Bk & 71 22 KT 60 mm Hg, 0 IE+s
BT 3 L/(min -
1.2 ECCO,R 9 Rt & MW ARG EEESRH,
WE AP B 1 2F AR S A A O,
FRH T ECCO,R HoARMIN H . HBEE B SR
BleEry i  ECCO,R B B F iy, H X1
TP/ ok i 22 1 B2 7 w0 R iR 24 R 7R I
PRA N FH XA AR

ECCO,R #iRZ M BT, ECCO,R
FH B RHEBR IR Co, , X A E R ECMO 1%
RZ R i IR % 5 3R Bl R e F iR 2R
FHEG O FE AR S, HR 22 i i i 3l 28, 8t 5
FEVAG R A4, b T i o & RE ; R
SRR Z B N FH A A AR 25 1 i v O i XU
REATR i i B HCAF D& I S L Rl =2 B A k4,
N TR T 5P 5L SO h s 40 4 B8 T #AK
R T I B, KT A

ECCO,R £ R BEA W . B I 7T &
500 ml CO, , A\MAAEES34077 4 11 CO, A& 200~250 ml,
DR MBS b B s N T il %) /o R AR R R
W= A RS CO, SR EREE ,0.5 1/ min (3 R 5t AT
FEAT R BRI = A O, RAEA B NN

m’)
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300~500 ml/min it 1 ECCO,R w7l LI 50%
(IR B T RE R CO, 193 B 3R IR Z I T CO, 1Y
WRIE | IMLZT 2R A AV B DL S 25 27 2 5SS B i 35 T
4 PRI, X AN E T B ECCO,R S2br KA LBRALIA
A 7= CO, M 25% 42471 R, BAA BB Anfa]
5 CO, M LpRaeR ",

2 ECCO,R £ ARDS KI5z A

2.1 ARDS #9%7# 0L /Y7 ARDS, HAT WM
e R AU S, AU SR Sk VILE IR 4k
RrEA RN, B A28 H . PLVS B uE B n]
DI R E TGS R, BF s R BRI T
PLVS, I AR AEAE , 2003 < i P 4l 2k
D VILIT® X 2647 5 4 ECCO,R 1 —Fh ARDS £
B BIPEIR YT U AT RE

2.2 ECCO,R /£ ARDS #7789 58 ECCO,R [
BESEH Zapol SEAFR T 14 Kolobow %5 P
FHARGIR W 7 45 L1 il JrE A5 20K 8L, AT 22 f VLI,
Gattinoni 25" BF5T M 7€ ARDS 4 W ] ECCO,R
A4 SO > SR, Terragni %7 & B, AR X
ARDS MY 520 T PLVS (<6 ml/kg) , {H i & 4>
=2z — L BB kA VILL, EE RS
ECCO,R i R i 4k 22 2 4 ml/kg, DAFEAR VILL
&, 453 R RAE 7 7= 4 B B8 0, Bein
ST ARDS BE R 6 ml/kg WA RS
ECCO,R+3 ml/kg Wl < i BIAYTRHOR, 45 R B ™
TR SAULAE A4 H5 0 FH ECCO,R J5 25 W (. 45 Je LA
WA ], Moss 451" #F 58 IN K7, ARDS £ 2 1
ECCO,RGYT i, A W R FFLLFEAL, Fitzgerald
ZE090kh ARDS HUE I ECCO,R ERIFTHY, 454
IR AR, 7T LA Je UL ) | {H BB 7548 i A A
Rt — L 05E, R HET ECCO,R 62 —Fhix
R RE A (HXF T 852 ARDS A5 IR YT
T VILL &4, ECCO,R H4J& —Fh AR A7 il 5t 1 47 Bl
WAEAR,

3 ECCO,R £ COPD WLz FH

3.1 COPD #9854  COPD M2 MEINE % &4k
R AN 1 Tl TR I I 55 9 (acute hypercapnia re-
spiratory failure, AHRF) ,£FX%JiX 1 &0, B BTFR R
TP NIV, SR T 24 409% Y 58351 DL LSS
L HERENHEM MY, X 5SS EBIE T R
Y, XEF coPD Stk TE IR & AHRF (1) 3

ECCO,R Al fig = —Fp i NIV 25, HkEe IMV i
FAR BRI T i

3.2 ECCO,R % COPD %77 #8 2J/  ECCO,R 1Y
N, ARSI 32 NIV 3797 B9 COPD f835 CO, 1Y
TR AT AR IR SR R M8 25
JifgZ K AT /0 VILL, 86 IMV A N 4
A DB R 2 W i S RIE Y & 2E . Pisani
5 2 BRG]  ECCO, R N S, W W 450 55 A | I
W RIS o 2> | 3 T e AV 8 ik — Ak 5k 53 & ( partial
pressure of carbon dioxide ,PaCO,) , Kluge %'/ fff5¢
T A=V ECCO,R WHRTCIARSI Mt Bl ( pumpless ex-
tracorporeal lung assist, PECLA ) £ COPD 3 " )i
FHRIECR  PECLA B JH 24 /NI 22 J5 o] DA i 9 /b
BE R PaCO, 7K 7 I 42 55 F8 & IR N 1 pH
18 ,90% f& # k5 78 A B A IMV . Burki
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HIIRTT RO, A3 20 91 B35 110 1 ik 192 AL 0 AL
PERR T FEARAR B T A RO A, Foh 9 R R T
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NIV 497 22 WY = FE XU COPD #8345 R 2 W
ECCO,R ALAT AW M e B R v B, A 7] 3kt B <
AR, 5EE00 T AL, BB KU AT e st
o3RI W FEAK, Abrams %/ 7E 5 5] COPD 2 im
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B JE R B A, A R RS, RS2
BWFFEIN A ECCO,R 1E COPD HVAYY Hh A %
ER R EP NG RN , Braune AT R SR 4 AN NEEP/N
56% B E AN ECCO,R J5 vl 3k IMV , {HIX 2L %
N REST= I RAE e B TS . ECCO,R
T SEREIES I S NIV IR 252 IMV IRYT, JFA 3
Zf# COPD [ 2 MBI | LR R T,
TR AT RO8H Ff TG IRZ S E— LR

4 ECCO,R =R 1E I M A

4.1 FRASALAGARIL il RS R AR A R A A A Y
ERE B 2x B SO N Y R S e A
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AR TR R R R Y e, B
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T 20 BTG ZE A TR A 1) 3 i ] ECCO, R, 4521
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[REBIA]: RSN AS R IRERE

PR HIR i 48, A ( extracorporeal membrane oxygen-
ation, ECMO) JZKIMIEIR (extracorporeal circulation ,
ECC) HAIE [ 4 RFNGE {4 L HIEA51] , 235 7 i
[ 1 O il D) RE R A AT B . s T RE
B WA, — RPN 045 A B et
P (AR GEPELL B ) R A 1 S e B g (A
PR TR ZE P ) 5 AR Ak A Pk e e D RE S A0 i
TEAIT Z IS W B D1 oh, — Lo F 3 R )
R W e ] . IOk, B2 FHA
N ECMO 697 S D RE 5 1 SR S A6 B, Tl
iR B8 MO 2 ECMO ff FHRYZE =ilE, (HEEH EC-
MO AHICHE AR 1) % J I 45 B OR s 1 42 155, ECMO 3
B UEFEAR AR 98 , B ECMO 377 B 1] £ A e
B , ECMO 677/ JLMETR PRI 8 05 & 2 30A 4
XA UES . BLEE ECMO 597 T DI aE 50 M
AR 2R

1 Phyg

BT HATRIMESE, bR 85 ] ECMO A P A
TEOL, —42 ECMO AF Ay i 968 ( 3= 2 J2 M ity 350 i 98
SRR ) T A G A v )l B T B, S R R A
HUIRe, TRTERAE B G I METR MO R B T
REFREARAT , ECMO 1E R —FMadT ik, i B B it
REVR S PAIEASF[R] I PR AR, AR S B 4 , R
P E K- H K (V-V) ECMO , B8 35 i k- sh ik (v
—A) ECMO AHXS T 1if 2 A 8 4 487 4 i, At
I R ZELE AU

Smith 25 A" RARGE T 2 1) ECMO 4fBh F 47
BRI VIR AR BN R 5 1 )2 46 75
5 LSRR P B R, ABE AT & AR 2 D

fEE BT 100037 Jbat, P EEARL A B AL AT PPRIER 2B,
L G LA 5 P, B0 L A 1 B A ST R R [ R IR
(WF5EE) ]

BIREE . £ 2, Email :lousongfw@ 163.com

BRAT e ER CT RSB FESR | 2.5 em AbR] I 2.3
emx2.8 em A PIMPE, LR E A ERE  Ee G
REEER A V-V ECMO T &) SCite B B VTR A 5 26 2
Bk 57 % S AE IR B, A E R
TAEY Tk A M BH ZE M i 9% ( chronic obstruc-
tive pulmonary disease, COPD) | /& IfiL & A JK 9% | %2
PR RN, 55 R g /0 o ol BELZE A, I R VR
PEOIEEE 78 V-V ECMO SN 2h 52 it i He 4]
BRAE A B8 . ECMO 1B e K il B 347 T 1
TEF AR 7 0 B 8T 1 0 T 4R it <k 52
e, R R SGE AR R A B AR AR
K

Felten 2 AP HRIE T 1 NSRS i
Jei LR, BRI R Bff o 47 45 )5 1) i 4k 4 <Ll
W%, LA, BB V-A ECMO #4753 %8
e U A A, e I ST R VIR A, {5
FE—ARA S R Lang (I BEY 7 /INHLS FORIF ST 45 1
TN B, AT & G |4 B T O 2001 4F &
2010 4F V-A ECMO S R§ 47 I 30 % P i g YT B AR
9 £ 8 CFAER (54.8+7.5) & Horb 7 4 9 3F
AN RIS , 1 24 2, 1 B o AR,
ECMO MR G E 22 50E X REHEEAR (5 4) |
e FZIKDIBRAR (2 £8) P IEEIKUIBRAR (1 £) ;4
ZBF RO ENEE 4 4R AR B TS
G 1 2 RBAHHAE  F L3R 2 (110£19) min,
A1 5 B ECMO I % 0« 22 0 ISR 3 9k 12
PE, bR 12 RE T E R FE T Ak, Hofh R
PR BE, BESNBEDT KRB, 3 N A LS R AR
J5r AN 88.9% M 76.7% ., YEFHIN A V-A ECMO
252 5% W T AR AR SMIE I8 % A A B R T
Lei 25223V fE V-A ECMO 41T, % 1 & X545
figeotR 1 B A e I DD B AR i R ) St P 2 D) Bk
HOEAR, ZEF R 55 % Bk, RErg eyrizir 10
ASH IS I R, 4 R R A R A
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B FHIORURE AT I, s BRIE SO IR e | =5 i AR
R 2 PR B EORESE R T RE 32 K IR YT
B B /NPUETE V-A ECMO X FF FATREZRY)
BRIEAR ARG 10 RiiBe, 5540, A SCik'™ diiiE
T V-A ECMO Al j 85 T @tk 58 4 <GB A FH A
AGPEME R RN 39 B BRI SE TR
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W RME S B, AT R 22 A, 2 UVERE S
K BB A2, M sh 1 2E AR, s BB V- A
ECMO 697, IINAT S UE B UIRR AR .

ek A v, S g e 2 DR 1 SR Bl Ay y 2 Hh B
— BT AAE , 0O MEFE VR A | R
PRI A& i Jed A DG 1) il 2 B el R 45 45 Horp 24 15%
SR R VERE I s v T A TCU VRYT  FET R R
K 50%" o H IR YT 7 TR AL R AR % 18 < (high
frequency oscillation ventilation, HFOV) % % A
— S A RAE AT ) S I e vy (X T B IRIR Y
T E TR SN E R W vy | AT 2% JE AT ECMO, %X
P 7R ECMO IR )7 8 g 28 LY i ) 8 5 vl 2
AEAATINN

ECMO [$R3FH T- 5244 g A1, o] iz F 37 1
SR o LU IR T PO PR A R AT 1 1L 1 B
BE AR AR R, 809% LA B itk L B
20 0 1 it AL RT R IAE S | i I B R IR YT R
WRAEALST 5 S B BRI | v Mok 40 sk 2L R 92 4%
Y1, 25 5 5| R S T B0 EE R vty | i AR T Y
FHENRZ —, HE—FARIGT TB, 2 A8
PERYR BEE ECMO HOARFIZ B 19 235, HR 7 e
B 8™ JRe 30 1 L T 3850180 X U A I i e by, 2
FE PR T, B b ECMO REXE B e i R e Y
JAURS: ARl 2 A 28 DD E S 19 S8 5 B ke, BT L
ECMO {097 28 S8 A TEAR R i) B R B PPk A

Meister ARG 5T AT N> 338 T 4 44 A L%
BIL ZEEBEAE] & A T ™ B 2RI B I 2R AR
(acute respiratory distress syndrome, ARDS) ,3 £ &
HHIAT V-V ECMO, 1 Zff A-V ECMO; Hrr 2
4 SELAFIE 5 [RIINF ) M R85 R ol I S 8% SR 7
WalMd FH T BE 25 W BS I T KUK, 4 44 B EC-
MO 557 3 ) i 1 a4, i HJ2 2 i, Li
SR NIRRT 2 3] S v L A L P ot R
PEARSER R, 48 V-A ECMO VY75 s hibe ., 5 1
BB N 13 5 otk B R F% R KA i A
TR 2B R R PR RS A
PG AR s IR 3%, ] V-A ECMO /7T 3

KIGUEE, 562 60 21 2 BYE, SNE T 4R AR
J&i 6 AN KA R IR e BB R e
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G HAE Lt 3 ALY I LT o bR R A G
IR AR AR T i iR PR 7R ARDS, 2245
SRR R, AR REMGE LR T V-V
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SRS DI EE 5, B I T E e i A i
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Jifti ,ECMO &2 TAF 42 K LIS FEfH Nova Jififr
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ECMO JA77 BN 3807 58 5 B33 R AR B
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MO IET7 A ML & 0 F 2t B R, Bt
G BB MATIZ 7 it 14 45 3 CE4E IR 32
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FEAT AR | S MR M | 2 R M R 3
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7, Hiib 5 44 BEAE ECMO 3697 W 18145 — Ak i7 .
SER R A R 2 B MR 5 R
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U, X6 2 A I R, ECMO 7] B fgd il 32
BERKMAEE,

T 1ML 210 Bfd 7% A1 ( hematopoietic stem cell trans-
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B B SAOR G, ECMO Y397 HSCT F8 L% I 52 v
G R =R N R R A L i R U e
718 2SR Di Nardo 28 AT HEEEE T M 1991 |
2012 FFEARIME Ay SZFFZH 2 ( Extracorporeal Life Sup-
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