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al circulation in China
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Report on quality control and supervision of extracorporeal membrane oxygena-

tion in Shanghai 2018
Zhao Yun, Wei Lai, Wang Jun, Wang Liancai, Wang Wei, Wang Limin, Guo Zhen, Li Xin,
Hu Kejian, Zhu Deming, Fu Jiahui, Wang Weijun
Department of Cardiovascular Surgery, Zhongshan Hospital , Fudan University, Shanghai 200032, China
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[ Abstract] ;: Objective To inspect the current situation of extracorporeal membrane oxygenation( ECMO) technology in Shang-
hai hospitals according to the clinical quality control standards of ECMO technology formulated by multi-disciplinary cooperation is an
important method to promote the orderly development of this technology standard. Methods After determining the main authority of
clinical quality control supervision of ECMO technology, a multi—disciplinary cooperation to develop standards for clinical quality con-
trol inspection and implementation of on-site inspection was performed through pre-investigation results and an inspection report was
formulated. Supervision of the clinical implementation of ECMO technology in 15 hospitals in Shanghai was achived by cardiovascular
surgery or cardiovascular surgery/critical medicine cooperation mode. Results Eight hospitals worked well and met all the required
targets. There were problems of varying degrees that needed to be rectified continuously among other 7 hospitals. Conclusion Clinical
standardization is necessary to ensure the quality of ECMO practice. Through quality control and supervision, the clinical development
of ECMO practice will formulate a series of access standards, and strengthen the system construction. Team cooperation and training
will be the focus of the next step.

[ Key words]: Extracorporeal membrane oxygenation; Specific technique; Clinical implementation; Quality control; Supervision
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Study on the quality control implementation and effect of restrictive blood trans-

fusion in extracorporeal circulation
Zhang Qiaoni, Liu Gang, Diao Xiaolin, Ji Bingyang
Department of Extracorporeal Circulation, Fuwai Hospital, National Center for Cardiovascular Diseases ,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, 100037, China
Corresponding author: Ji Bingyang, Email; jibingyang@ fuwai.com

[ Abstract] ; Objective To summarize the experience of quality control of restrictive blood transfusion strategy in Adult Extracor-
poreal Circulation Department of Fuwai Hospital, and to evaluate the initial results. Methods Since January 1, 2018, the Adult Ex-
tracorporeal Circulation Department has strictly implemented the surgical blood transfusion guideline in our hospital. Meanwhile, we es-
tablished an electronic information system of " clinical blood registration form" and a clinical database of cardiac surgery patients to
comprehensively collect information. Patients with extracorporeal circulation before and after quality control were included. Blood trans-
fusion and clinical outcomes were compared between the two groups. Results Baseline information was comparable between the two
groups. Compared with information before quality control, transfusion rate in CPB was significantly reduced after quality control ( P <
0.05) , and there was no statistically significant difference in the incidence of in—hospital mortality and major complications ( P >0.05).
Conclusion By means of integrated quality control, the safety and effectiveness of restrictive transfusion strategy in CPB has been pre-
liminaryly confirmed.

[ Key words]: Quality control department; Cardiovascular surgery; Transfusion; Restrictive transfusion strategy
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P, B AR e N i AR E 2 A A A& 5648 S R
Fi, A 2018 45 1 H 1 B, AL A% A6 A B 1
P 46 R , B 20 A0 A 18 1R A - ARSMIGER i 41
FE HHRE (hemoglobin, Hb) <70 g/L; Hb B <70 g/
L B2 i P Hb 7T HE>80 o/L, MI{A SR
TER AN 2T A0 S ADLER AT AR 2T i
Hb 1/5<80 g/L; %  Kill & F AR Hb<90 ¢/L,

[ s A 57 I R IMAZ 2 3R f TR B R 4, K
FEF MLty AR SIS AR o, ORIE 43l R 4
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1.2 AR5 54 FEdrny BERSME ARG
PRESAE e v, 4 00 18 RO 2 i o o o 42 1) 115 /s ) 4%
SMEIOINLAE T AR B, 43 Ry B ¥E T4 (T AR B ]
2017 4E1 A1 H&E 6 A 30 H) 554 ( FAM
[ 2018 41 H 1 HZE 6 H 30 H) ., AR &HH
PEIR T NG S T AL . HEBRARAE . O ERSAE |
it 50 Jk P B S IO R

1.3 e RFARE ERSME IR EE I R
FEH AR AT R B | R s AR A A A A 51
DS & N EPS 17 €/ T NEE Y SE L A N e s < 4
EAE, FEMER IR A AR SMIG IR rf 21 240 4 1 %
K | BN AE TSR AN A AE K AR

1.4 %S F3E R SAS Goit 4 g it 17
AR T R R e bR v 22 RN AL L3
K H ¢ K5 (IEAS) B Wilcoxon #:56 (AEIERS) 5 114K
TR B (%) FoR LR HLECR R RS ; P <
0.05 HZEFAGIFE L,

2 & R

21 RETALZFA P ARIMEIR RN B E 4 694
2 Horp AL 2 408 44, s 1 2 286 44, P4
BB BEEAAE B R AT BRI 50 55 05 T 22
S TG X (P >0.05) Il (L 1),

R PALRFEARATEELOR AL

WiH JRHERT4L (n=2 408) FiE)a4l(n=2 286) P{H
SRR (%) 54.43+12.68 54.65+12.85 0.292
F[n(%) ] 1 545(64.16) 1 485(64.96) 0.567
BMI(kg/m?) 25.09+3.69 26.16+5.73 0.307
EuroSCORE 3.20+2.20 3.18+2.16 0.720
LVEF {( %) 59.84+6.91 57.48+7.35 0.263
ARHi 5 —IK Hb(g/L) 136.51+18.80 136.51+17.74 0.672
ARA R G —WK HCT 0.41+0.05 0.41+0.05 0.066
AR A G —K PLT(x10°/L) 205.87+63.66 204.80+63.54 0.438
FHILERE [n(%) ] 1 120(46.51) 1 020(44.66) 0.204
TSR L [n(%) ] 1 341(55.69) 1 297(56.74) 0.470
WEPRIAIT L [(n( %) ] 456(18.94) 388(16.97) 0.080
MBI (n( %) ] 34(1.41) 29(1.27) 0.670
G AL [ n( %) ] 207(8.60) 201(8.79) 0.811
B R L [n(%) ] 48(1.99) 56(2.45) 0.288
AMEIMAERT L [n( %) ] 92(3.82) 97(4.24) 0.462
WA [0 (%) ] 968(40.97) 879(39.07) 0.188

¥ :BMI:body mass index, {45 & 1§ %1 ; EuroSCORE ; European system for cardiac operative risk evaluation, KX .Cx IfiL B T AR & B IR Z 00 R4
LVEF :left ventricular ejection fraction , /= % 5 L 4344 ; HCT : hematocrit , ZL 40 Al L 75 ; PLT : platelet , IfiL/MRIT4L
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3 W #

TGN IN A, LA 303 i . m] A7 208 = Hb 7K
- A SR B T RS ML L BT IR F 5
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PO A B SR CRR A 1 o i S, A SR AS B
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TiH JEPERT (n=2 408) a4l (n=2 286) Pi

Arp
PRSMEA T A2 [ n( %) ] 512(21.26) 310(13.56) <0.0001
RS MIE AT 20 I i (U) 3.60+1.66 3.56+1.74 0.699
R L4k n( %) 925(38.41) 743(32.50) <0.0001

p N
AR n(%) ] 735(30.52) 604(26.42) 0.002
MR n(%) ] 552(22.92) 306(13.39) <0.0001
M /METEZR [ n( %) ] 273(11.34) 245(10.72) 0.498

x3 WAHBERDEARFLRFEHR A (x£s)

WiH JEEEAT (n=2 408) 54 (n=2 286) Pl

Arp
FARFIR(C) 31.90+8.06 31.49+2.61 0.106
FEHLIN K (min) 111.15+57.17 116.75+107.99 0.029
FARMAK (min) 304.87+93.08 317.19+96.59 <0.0001

RIF
ICU Il (d) 3.4623.91 3.87+7.85 0.846
24 h JRE (ml) 2 431.42£794.02 2 358.29+783.72 0.091
FEBERE(d) 16.57+9.14 16.44+12.50 0.143
e S 2 H (7T) 13.22+8.42 13.69+9.34 0.051
%—K Hb(g/L) 108.67+15.37 108.57+15.15 0.752
#— HCT 0.32+0.04 0.32+0.04 0.823
H—W PLT(x10°) 123.13+43.28 123.69+43.31 0.605
BEPIFET=[(n( %) ] 23(0.96) 16(0.70) 0.336
ARJGHR [ n(%) ] 12(0.50) 10(0.44) 0.760
IR MUE[n( %) ] 32(1.33) 38(1.66) 0.346
ZIRFM [ n(%) ] 58(3.63) 40(2.50) 0.065
BB n(%) ] 136(8.50) 113(7.06) 0.129
MUE>48 h[n(%) ] 181(7.52) 184(8.05) 0.496
Mg RES 3 5>1 000 ml[ n( %) ] 66(2.74) 48(2.10) 0.154
i M A B A (%) ] 12(0.50) 14(0.61) 0.599
FIARM O n(%) ] 20(0.83) 9(0.39) 0.056
K ICU[ n(%) ] 17(0.71) 18(0.79) 0.746
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[KEER]:  del Nido FEERR; FETE D75 A0 O JILORS ; B

Routine application and formulation of del Nido cardioplegia in adult cardiac

surgery
Shi Hui, Liu Chaoqi, Zhao Hui, Chen Hongsong, Luo Haiyan, Qi Xiaomin, Yu Zhangsheng, Li Xin,
Wang Chunsheng
Department of Cardiac Surgery, Zhongshan Hospital, Fudan University, Shanghat 200032, China

Corresponding author; Qi Xiaomin, Email; qgi.xiaomin@ zs—hospital.sh.cn

[ Abstract] : Objective To summarize the experience of del Nido cardioplegia in adult cardiac surgery in a single center and to
formulate the application profile. Methods Following the mature myocardial protective perfusion methods in infants with del Nido car-
dioplegia, combined with the clinical characteristics and development direction of adult cardiac surgery, safety of a single dose and the
redosing interval procedure of del Nido cardioplegia in adults was evaluated. A series of studies were performed by comparing del Nido
cardioplegia and classical Buckberg 4 : 1 blood—containing cardioplegia in different surgical patients. Results For routine and com-
plex long—duration cardiac operations, del Nido cardioplegia offered the same myocardial protective effects as classical cardioplegia.
Myocardial protection with single dose of del Nido cardioplegia solution lasted for 90 minutes in non—high-risk adults with similar initial
dose and dosing method as those of infants. Protocols were established for high—risk patients and complex surgical cases with use of del
Nido cardioplegia according to clinical evidence. Conclusion del Nido cardioplegia is safe and effective for adult cardiac surgery with
satisfactory myocardial protection. The advantage of the single dose and long interval reperfusion could facilitate cardiac operations. How-
ever, it is important to formulate individualized comprehensive myocardial protection following protocols to improve the quality of clinical
myocardial protection.

[Key words] : del Nido cardioplegia; Perfusion method; Dosage; Myocardial protection; Routine application
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Application of homogeneous medical quality management in cardiopulmonary

bypass in multiple centers
Chen Jin, Liu Yan, Liu Junyan
Department of Cardiopulmonary Bypass, Wuhan Asian Heart Hospital, Hubei, Wuhan 430022, China
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[ Abstract] ;: Objective To summarize the application of multi—center homogeneous medical quality management in Cardiopul-
monary Bypass Department of Wuhan Asian Cardiology Hospital, and to discuss the feasibility of this management model, so as to pro-
vide reference for further implementation and popularization. Methods This paper reviewed the management mode and method of Car-
diopulmonary Bypass Department in Wuhan Asian Cardiology Hospital, and analyzed the mortality and complications of cardiac surgery
under multi—center management in 2016-2018. Results The mortality rate of cardiac surgery decreased year by year. Compared with
Wuhan Asian Heart Hospital, the overall mortality and complications of the three centers were controlled in a reasonable range. No car-
diopulmonary bypass was directly related to the death of patients and the occurrence of adverse events of disability. Conclusion The
successful application of multi—center homogeneous medical quality management model in Cardiopulmonary Bypass Department is of ref-
erence significance to the multi—center discipline construction of medical group.

[ Key words]: Cardiopulmonary bypass; Multi—center; Homogeneous management; Medical quality

B LT 1 R ARG AR N
TR EE R H 258 | AT T 157 IR 45 1 s
EoRERIN | R REESF — HR R 11 S e eEs [ 1999 AEHEEE LK, ME E

IR FEBE B A SRt R Ry T G AR B R T Y
TRA R VB, Z D d s — KA sua iR
IR B AR BT 45 SO T O IE B2 T ik 55 o o
ABEARTBRRMIER, SR, & T UL RE AR
AR SRR /0 UL, mE O B 9 1= B (T BRI
o) VR 4 T A R A Z8 R R 0 I & S e
TERX T T AR R — HAERA . WD ARSMEAREHE N
Z A B Y S B A, O T A4 S ) A B 28
S g,

PEEBAGL: 430022 BRI, BB YR B e (AR S MR E1 B
BIRAEE: X, Email :liuywh@ aliyun.com

FOREIAREE U S BEBE ) H B & e, 0T 2010 4F
WA ) S i o G I A 15 5, 2011 4 ek i T 26 -1 B
HEAT A G, 2015 AR50 3k KA s 2 B 2 — i
B St [l A7 B A O I e, 2018 AE 5 BURBH R
A B LA O I LG, 2018 AR TR BUIE O L 5 B
(TR IEENY, Z 1L, 2900 RSk B2 7 5
ARSI AR LR EH R,
1.2 %—ARERE TS —AnEMSIE, 2
A2 T A 7 ol R 7 o, 7 K S A o A A
i, 2D LR LA

121 NGBS HZ A HEREE R



212 Hh EAR SRR 435 2019 4E 08 H 28 H 4 17 %55 4 3] Chin ] ECC Vol.17 No.4 August 28, 2019

P FEA , DN 2009 4F e BR < v [ A A s 2 TR 2
SRIMIEIR 327 AR SMIE I ML 52 bR HEAE B I
BUR il A SR 2 S ST 4 RIS,
SR B S IR SMIEER TAEMR A B 2l I 1 AR
BB )G 2T RIMEARFE AR GHIERY . B
T, PRIMIEIR L b A ST AR L A AR 434, SOk
HMIEIFF R 2247 25 56 B, B AR SMIE B LA AR M
ERBM AR T oY, A 22 F AR, kT
AR GFHEILCL AN A W) 4S50 R F 1
— G ARFIRY KRR H L2 A BT A
THOL, WAL EA— TR, TR . OFfE/Ne=E
(<3.5cm) ; QKAEZE(>7.0 em B4 = 5 il K<
40%) 5 DIEEIV L (O =2
1.2.1.1 T % Offfsc Fit>6 A~ H sifkH >
10 kg;@%ﬁm%\ﬁqﬁﬁjﬂﬂ(%%ﬂ%ﬁ(Coronary ar-
tery bypass grafting, CABG) Ji @2k & FAR & 4%
O LS EERIMERFA
1.2.1.2 M4 OFRIEL ARE 5~10 kg 5% %
1~6 N s/ NI E TR ; @58 250 . 5853
RUB R i S 00 122 k9% = ORE s Bk e s A =
KBS, = Bz U EB A3 ALy A AR BRI/ 3ok 9 70 P 6
B ; QMR AR R E TR, @OHE. A=
Ui B | S O T BRI | R ROR + AR
BOY/ ZJ a4 FhRE VIR JCTES: s AR s
#h SRR,
1213 M% OFHRIEL ARFE<S kg ¢ Fik<1
ANAQE A0 % WEAE A7 20U 1 (E 3
JE T 2t ) | Bk Bk zE (32 B IS4 2 A
) ; @CABG A CABG; @k = #BF AR LLIME K
M5 ; @RI . CABG FIE %5500 1 5 IR MG 3F F
A OHE  BIILERIE,
1214 N%&% OFEZ5e0 10 I, V&L
158 250 ; @5 : CABG+E BES V][4 . CABG+2
(i) B 2L . CABG + ¢ JB 8 48/ Wi JE 5 (B Hofth . M40 41
it S Al By O RN 2
1.2.1.5 V& OFER0 . Eahibks B 3o
JIk 45 % 7 ¥R . Rastelli , Nikaidoh , Double Switch , B 2%
PU A 2550  Cantrell ZEAAE ; QK IMAE : ¥5 M 5 [
PRI RN @O IEFS A
AT E g — R R 52015 A
O ¥ B BN iR AT TR - AL, OF5 I
SR A BE AT B B AT B B 0B AR B A
HHE B, QRFUIE W I 5r =A BB, 4
BrBe—4F, ot = 4R S —AE 4 DA B Bk AT Sl
bl PRSE AR 7S NS & o DI 0 B R 11 o

SEE P il Dy nT R —IREYI, 75 0 Y
FER KU 38 3 3 A I R AT AR MG S RIBIL,
S8 AR — AT EE I RE 0% 20 k48 IR SMIE R RIPL TAE
5 =AY BT EALEUI . OfT L TR
QMEF-A ;B CABG, Horprfaj s sfe v B Uil i 45 i
Z iK% 200 B, 38T AAE B RIS A AR A O HH AT
faj BAAE0 R CABG FARIM EHLTAE, 26 =40
SANB B AT B HLRE I O AR 1% 4 A7 55 0
( <5 kg) ; QKRIMEFAR; @AM, WA AERE
| AT QY €L R (¢ (AR NG N LRV NN (1K=
HAOF AR ENLTAE,

O AR R R IMIE A BRI, R SEAS AT A
HMIEFR EHLTAE, B — 50 4%, B 40
HMBE R B 55 I AT A A%, i JE O T AT i
FARM) T, Z 5B AF A IR, RIER AR
BB B S TAE i, A IRIMGI TAEZ 5 1S
ALV (HB AL AR Y AL
122 ARHBEC SRR G B
EUSEY RO R I WNE T SN IDR a5 5|
A, T B O bR oK S B BBk
JRILRIMIF ANA 55 . @ ANBVSMRFIFEEE , £l
5T NFENA 58 B AR A SMIE BR85S 5 ml SR
FEAMIR IR T, X 43 s 1 A 55 2R T LGk 4R
B 6 2O AT AR SE R DI, 7] LA T840 2% S S bt
B, SEdEATRTI B A SEREESIN, J5 1T LR (1] 43
O Je R AR SR 5 100 4k 2 64T, T AR A K
HEEEE RO AT RN S 22 . R 5 TRHP
+ . FAFHIBABLEX 2T B AT K R
oA 2 AR TR ZE 4 3% 20 55 I 5 o
BARSMIER LAl B U 38 3 2% % 5 TR 2 $ AT AL
TAE, AR A PRI R, e R = AA
ZHINE S
1.2.3 RALBME AR G B4 0y B AT L
B MRS MO A B AT R . OEEST 8 — RS MIE
WHHL, AR AR ARGV I
SRR EARZER AR HE, Q% H RS 3CHE, X T — H
FARBEEVIE O LSS RFARBH —BRAE T
PP, B R AR AT R G, @A R/ B
R Bk RN B3R 24 h T AR, BEAEXT
F LA R F 7 G AT AS R R B 1 2y, LA
SR K b B9 BRI A (A 1] — 2= 14 22 il 150
JG, 2% 100 76, — 2% 80 Jt. . PUZK 50 JT) . & WA
i TR PSR T 2007, i ) e it IF:
BEERIE R, @FEST A BRI AT, E WL,

ST H A BC IR BLE , 7 R AR i, B



R E ARSI 4 35 2019 4E 08 H 28 HES 17 %55 4 1) Chin J ECC Vol.17 No.4 August 28, 2019 213

Iy, MRIESE A R DL, X T AMNIR A B 45T 1 24
(RANE , @7 o H /N, P S e [R) 4
VN, B R T A LRSS AR (5
NGB ARSNGB JF R E N R F )
PEAT AT A B R ek . [ R A B — A
FETE R i G oL, ¥ DL e sk A e o B
=2, BRI TE A, OB RAS G &
Bba 2 (AT B YA, A ] R R ) 2 A5 i
124 BWHEEMOER Z9.0mss e
G — AT RN 6 K FE AR A (L 15 % AR X 4 T FE
MECE , B RIRIMERR T AR M FEAZRD . OX
FARIMEAHL AR KA ECMO &% 5 #E47 —
It —HARFFHES NGB H T, AR R B
Bei & B IR R IAT, SRR K
BV AR /AR BEIEAT . Q%1 P B it A (R0 S e
P53 R D S 2 25 i 4RUVR R 32 WAL i £ 5 i
SAUVRLRITE WAL 2l B8 e K I 2 5, St — L
ARt QOREM AT L N B, AT B 200, 4
UE AL R I PR A FH g [ Bsf, B B ) o A o, R IR
Tl AT RSO0, St B FRAHJEA B

125 JFisEH T HMMNH WO RIMEARRE
FHEN 0 A A . OECEA 5 ( PDCA E3R) (RSMIE
IREME ] PDCA 916 0 X A v e Az i 21 8 R & A=
R FEM IR G TR EE I, QB AR
FH A8 BB e o AR SIS & BRI EA T4 45 . Aty
o3RRI A R B 8 4% 2 5T X 2 41
AR A G 174 Y0 308 R B A DT DR UE T 2L 2 ) 4T B
THRFIH G & S 7 Il BRI AR A A &

2 & R

GET TN AE AT YA B 7 v (Y TR EL 2018 4F
11 AR ARFNA ) #4728 ooy [) 5 Ak o A5 2
LIk 2016 ~2018 4F = AMEFEAEIMLF AR | SLT-%
Bt RIERER(F D),

DL B R ESF R R ARIMER A R 550
BAAIET Bk, BARFET R BAE F RS LA
KAZRNFE 1% LR I RAE R AR 4% /iy, AR EE

IR ROMIEER R SNIR A 5L S HR R, A4
Bl RIS A AR L& R, 5 2 PR Be  BLa flA
B o XPAMR R ST L s A P RE A 15 2
B KPR S IO R Y B A AR

3 9 i

TEBAE B rp | B BROE O — 12
MRBTEREZ B A, X T X AR (9
FE ST PE BT 3 A K 2 B ) 2P S o
PSRRI A A X R R
ORI T Zhiis

ISR T K U, B RS+t 2 I BE | 35 40 i
AU, RELRHE R Z MO R , bR 1T 80E T A
B iHh BB TERE Be A YRR ko p e B2
VRSBt B BB R BE X 5 247 4R B AL & e 2 8%,
TEPE BT K G AR B0 e 0T 2 B, 90 9 B 1 A
A REVARSMIEER AR ] T 2 U SR RS
AR RS B (HEE Ny FE R s AT o
AR | CHRS o & A 25 B0, LU JAT
G, e AR SMIE 25 L ol 5 i 45 Y o) — i AR
Al B BT RN R Hoh B I k22—,
PR R B A1 2301 1 Jo 2 78 B T HL R S 3 o i 4
Hir, BRI &5 BN G0 45 A 4 T o i 48 35
P 23 P oA RO ik R A T
TF J& R 2 Jou i 2l i AR, () I A 38R OF i T
PE'™ . PDCA FE A fc i ol 26 [ o 1 45 1L 2 R 7
19 120 50 AR A0 A, R AR W S 36, B ad
TARAT—IFF S TAERT . B2 i B i)
Plan(1141]) , Do (#4147 ) , Check (¥4 ) A1 Action (17
) B — AT R, PDCA 1 PRk 2 i X R
Y AT oL e 4 2, OF ELAE BRAS 1R AR AT 259
PEEEARY 100 Al P2 R AR (W] AT B B b 2 A
YN F 3l H R BN — B /N AT 2R
VBRI 85, #i IR — 2 1 S AR 7 R g e ARSI
Yy GE BSOS D7 T I R A ) IR ER A, B —
o FE AT T i o i 4 BOE 2, H O 7E T 42 5 45 BT
wATAERCR . A A S5 H R4 5 BRAH

R1 2016 £ ZF 2018 FFE LB

i DN BB B WSk BT el B BH R A B B
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018
FARE(n) 4137 4145 3965 901 1128 1067 253 235 318 - - 66
FET R (%) 0.66 0.6 0.48 176 0.89  0.84 0.4 0.9 0.5 - - 0
I BHE (%) 3.66 3.91 3.21 3.33 3.37 4.01 4.7 5.9 4.7 - -- 1.69




214

o E R SMIERR 245 2019 4F 08 A 28 H 45 17 #2455 4 ] Chin J ECC Vol.17 No.4 August 28, 2019

HRAR SRS M3 10 058 22 e IX R AU BE B 1132 A% 19 5

G AIMER KSR SEIIMERTT]. hEESME

Ross JS, Williams L, Damush TM, et al. Physician and other

BMJ Qual Saf,

Anastasiadis K, Antonitsis P, Asteriou C, et al . Quantification of

(W H . 2019-06-10)
(53T B #.2019-06-22)

Ramanathan R, Parrish DW, Armour TK, et al . Use of del Nido

cardioplegia in adult cardiac surgery[ J]. Thorac Cardiovasc Surg,

SRR, TR, AR, S5 =R WU R L LG R T AR

O’Brien JD,Howlett SE, Burton HJ, et al . Pediatric cardioplegia

strategy results in enhanced calcium metabolism and lower serum

Nardi P, Pisano C, Bertoldo F, et al . New insights on the use of

del Nido cardioplegia in the adult cardiac surgery[ J]. J Thorac

Sanetra K, Pawlak 1, Cisowski M. Del Nido cardioplegia— what is

the current evidence[ J ]9 Kardiochir Torakochirurgia Pol, 2018,

Ad N, Holmes SD, Massimiano PS, et al. The use of del Nido

cardioplegia in adult cardiac surgery: A prospective randomized

55, B4 PDCA W& SIE X, KB & LLBIBN G [2]
- PN ‘)A# A 02 fils; . _
PRSI L0, WP G b R RS B R T T
e ey \ . (3] @b
g ST SRR A R R
dge e H \/‘E‘Abg . P S - ZRinh, N : .
Wit S T PRAE RO Br BB A BRI —FOBTRE 1) gearse goane. s b mam st rr AR S5 28 1. it
ROEPUA R, WO ARSMERRRME DL RS T A BE2£ 2k, 2017,97(38) ;29842986
GEA KR AR T R R B P TR e i (5] BB B OB BRI B B RIAREAL ) ). AR
P ZE R S o = N o 27k 2017,97(38) :2972-2974.
EECICEY = TRINDI G/ il = S N = ST N 2017,
X ’fEI %4%)3@@%#2 @Jﬁ/ﬁ\ E E’E’\Jﬁﬁ%%fﬂl [6] Zhang XB,Lyu DM, Huang LQ, et al . Discussion on exploitation
0 e e . of foreign traditional chinese medicine resources based on " the belt
/E\- ,Xj-ﬂ:g‘:fjll_)]égﬂ/‘]%’pﬁﬁfﬁﬁﬁ = IE,MKI%IE”E and road" [ J]. Zhongguo Zhong Yao Za Zhi, 2018, 43(7) . 1501
TRAF B A 550 0 ~1506.
RIMIEFR G AT Ho ik K 4, FOME D) A0 9 (7] $Sidm. — I 20 1K 00 S50 T 3 8 2% ms [ ). ol B e,
FLL AN FAR A S A2 A, S SCHSO ) 2004156077
igj%io ﬁﬁﬁ%ﬁiﬁl\?}ﬁ%Tﬂi E‘J}ﬁ%%ﬂ%ﬂ , Xﬂ?}ﬁ//l\ [8] Rotar AM, Botje D, Klazinga NS, et al . l.he l.nvolvement f)f medi-
v o . 4 o 2 ﬁl\ $ i'jj[ E"] m W ﬁ W j( B"J - cal doctors in hospital governance and implications for quality man-
}JFﬁEE Egkét ’ * (@ = - & I agement; a quick scan in 19 and an in depth study in 7 OECD
S([lo] ° HE‘L‘{AS&F?E%%}‘I’Eﬁ‘FILﬁzE@?T%, ﬁ{!ﬁ*ﬁ countries[ J]. BMC Health Serv Res, 2016, 16(Suppl 2) : 160.
Rl — BV LA T IRIMEAR S REF N TR E (9]
G T NER Z R EIF PO \g; healthcare personnel responses to hospital stroke quality of care
Eﬁo E ﬁﬁﬂlﬁ%‘ Eﬁ? B,:J J]J‘z&_ﬁ ’ Elﬂﬁ’ﬁz ié}?{i ’ﬁj\: IEJ ﬁjﬁ performance feedback: a qualitative study [ J].
2016, 25(6) :441-447.
%2
° [10]
a%xm . operational learning in minimal invasive extracorporeal circulation
= : [J]. Anif Organs, 2016, 41(7) : 628-636.
(1] XURNEERGAR , EadE, 5. PR RS MR IR 55T,
hE A2 ,2017,36(3) :63-65.
(455 210 1)
[6] Doenst T, Lamelas J. Do we have enough evidence for minimally— [12]
invasive cardiac surgery? A critical review of scientific and non—
scientific information[ J]. J Cardiovasc Surg (Torino) , 2017, 58 2015, 63(7) : 624-627.
(4): 613-623. [13]
(7] 4,88 2G4 K A RELCIESMNEHE R [T, PR FWREE T ]. h EARSMEIRF4K 2016, 14(1) 1 12-15.
I RAMRR R, 2017,25(5) :343-345. [14]
[8]  Vistarini N, Laliberte E, Beauchamp P, et al . Del Nido cardio-
plegia in the setting of minimally invasive aortic valve surgery[ J]. troponin T[J]. Ann Thorac Surg, 2009, 87(5) . 1517-1523.
Perfusion, 2017, 32(2): 112-117. [15]
[9] Siddigi S, Blackstone EH, Bakaeen FG. Bretschneider and del
Nido solutions; are they safe for coronary artery bypass grafting? if Dis, 2018, 10(Suppl 26) . S3233-S3236.
50, how should we use them[ J]? J Card Surg, 2018, 33(5): [16]
229-234.
[10] Sorabella RA, Akashi H, Yerebakan H, et al. Myocardial pro- 15(2): 114-118.
tection using del Nido cardioplegia solution in adult reoperative [17]
aortic valve surgery[ J]. J Card Surg, 2014, 29(4) . 445-449.
[11] Mick SL, Robich MP, Houghtaling PL, et al. Del Nido versus

buckberg cardioplegia in adult isolated valve surgery[ J]. J Thorac
Cardiovasc Surg, 2015, 149(2) . 626-634.

trial[ J]. J Thorac Cardiovasc Surg, 2018, 155(3): 1011-1018.
(ks H . 2019-05-13)
(&7 H #1:2019-05-16)



R E ARSI 4 35 2019 4E 08 H 28 HES 17 %55 4 1) Chin J ECC Vol.17 No.4 August 28, 2019 215

- T -

DOI: 10.13498/j.c¢nki.chin.j.ecc.2019.04.08

ML Y8 4 2 e HP A1 T A S M 22

Summary of the registration documents of hemoconcentrator

o RE

[ 4R
[ Key words] :

FUR, 3 ERSMIE PR T AR T i Fil B AR 1
oA A A5 A 0 FH R R e 0, S (68 T M A 1] v
BRI IR %7 TR e oy B S 4 S i D S U R S A2
PRI AR 7 AR SO IR AR R AR HE A
2K, AN JLAE OB R I, BE B 40 L vk
o AR AR T ST R 2

1 F@mEE

ARSI G0 7 R AR SMIEER 1 A b 6 A it
RS R AE MR A A, P2 ST el AL,
LR TR S, 8 P R A L AR A
PERT, AGH JCHEOIR S S 3 AL — AT

2 iR H

TR A4 BR N AF B BE IT A ik E 4% Bk i 44
WUPY T KA SRR LT A o i R A = 2R IR YT R
PAEER, X TP dh oA TR B B A, d i
PRAEXF o S A B AR S ERUE TR

2 L8 I IV TR A0 75 A A B N HE R R A8
b= Ea D N b B R NG i i i e ST S TR RS 3
TR SCAA AL 1 Y AT A 5 R R R B A% 2
PEM T, 50 T A RS LS I AR R RLAR B {5
BPE AR R P 5T SO SR A Y — Bk
W B 7 i B K L %6 5 B, JF 5 K B 59 0E S
RO

G WA A JEARHE B Hdh A1 A s
CL G AAH DGR B4 425 11 1 Bk 2 i APl 1
W, BHLE TR B P2, AL
Iy T JE A REE AR E (A0 YY/T 0242 YY/T 0114,
YY/T 0806 %), [t #f kLAY %M 6e 45 & GB/T

PEF BGL: 100081 UL, 525 dh i B4 B B2 7 AR B AR
AL

LI A o 5 FH ARG 5 PEAN B ofi ; SCAF

Hemoconcentrator; Declaration of registration; Evalution criteria; File

16886. 1 BEJT 28 A= W 2~ VR 56 1 35843 XU & 3
RPN SR ) ) 506 A 1 8 A R (4 1
Mrafsl . SRR IR S RGN AH 2 S0

3 HRXH

FEXT i BRER Al MERE A2 2R H
PR NS ™ S B RRER S R DI RE AR 4
PEAHRIFIE SOl TR 4250 Ak 22 n ) 45 4 o
B — 2 B PR sl AR A Ve O 3 M A ORE 7
A AR LR TE R A AN )% 3 2 ) J T
i o X M TN N 3 E 7 e

LY T 45 4 7 o B AR ) 2E PP I E L AR GB/
T 16886.1 H1 5 Az ik 73X B m) A R I Je . #R
FE KA T AFRUETC A, PR ALK B TR sk B2 4
B U R

T LA A v i M RS 4 7 O SE
For I IT H A 45 2 AR R 25 3R A0 26 B ) ) 5
Pk, B A Ty SR A Ta] 4 2 56 iE S
F 6045 . A3 MR R B 25 VA7 s i A
fA)3E P

4 HEFXH

PSR PR AR A B SR BAR i A e i A
PRIl A 4R ARk RESR bn O BE PEAR TS S SR UEBORE, 7
i B T 20T P X BESA ALEPERE )
PEREAGSENE , F BIR M 6 P A 0 5T, O 45 30) <5 1o A
Az R R B R B

5 ImARITEMR T

AR BT 2R BRI AT 2 AR i 5 ) 7 45
FHORIE AL, AL F 427 i B e PRI ST, B4k HA
T AT IR (4 52 B2 2 B A1l PR 130 K00 45



216 Hh EAR SRR 435 2019 4E 08 H 28 H 4 17 %55 4 3] Chin ] ECC Vol.17 No.4 August 28, 2019

ARFG RN B, SR AT A B R A BT 7
Beohim RIS EOHE , 37 0 e i, B
AP RS0 B8 04 J AR T DU 0 4« A 30 AR S
R ==Yl

TE P I Jr it AR i e Fsf, 7 7 BT 5 Joi g i R
RIS N TE R, PR HEZE B S 5 7
A I 5 S5 S0, A H R S R R
>40 kg MRS FREE BT LU 75 RS AR
<40 kg RIS,

R m T A e B AR 58, Ui
W ) A5/ HERBR /2 IR R B0 AR e . SR RE ML A
TG, X HR S Y SRR | P e 2 Al Y
A 5 A S i 5 i — 2

AFERRAE SO AR R 5 | S 75 B A TR S M
TR, BT ik 4 &8 . HEBRAR1E
VO RSMIE IR TF AR ot BEA S5 5 st A2 A
B P EIERYI A T E T B DI BEAS 2 R
I3 ORGP R LA R A A AN TE A AL

FEA RO W EE AR bR d 1 R R (ml/
min) : KR TE— € SAF T, B A7 B[] P 9 vk 4
ar g IR, AR YER AL 7 S HERO A
TCARLL; SR oA B DEARIE 2255, IR Ui
BT 1 ARHT RS 48 h WA Dhee; KRG A
TR RS, 7= 5 S PRI RRR D e g8 A M2
Febrrh . LA R B I B R A S TF RS S
min JARSMEF B AR RS 5 min fORS
FHS 5 min,

MR8 F 2GR Mg bR A THEM S22 1
BN RREA B I B E R, RHAES L
R, W IR T R MG F R4 RS
AL, S BB E AT AR

PR A NS S s TR s 3 & T2 IO &)
S0 I 5 2 5040 7 Ak 3 00 A 2 K AR R A 0
M, AT RAEBUEE B, 32287 SCHR Fm il 2 B 4% B
ZE(H L (WOCF) #EATHAL , I7 R0 BT s AN BEA AR 5
P A 30N 25 4 20 TR 7 35000 22 57 S H: 95% A5 X 1]
Mt RS TE2AG

X o B vh R A B A AN B AR T PR
FHARHIEA AR SRS e R, 8
BORAS R34 A 080 e % A AT X2 A 36 B
Fisher K5 MR IEALLR

6 FFmEAREX

MG YY 0053 255 v ofe i 7= i AR BoR T
FEARFEAR D Y AE T o H AR S . P2 dh 4544
V1 IO7 35 BT ] 30 | S ) 6 10 BH 45 5B 12 44 Bk S b I, 3
2 PR S A5 B —2, FORBSR RN A
YA RE AR K, (R N R E TC TR AR N B R
6.1 ALK WY SE LS. AN L5 %
Gk M ES AT Bk ARONEIE e
SRIIRE , I R AE AH N A 2 FIAS I 7 v
6.2 fERAFME  HULGE R OBIER MBS
ML= R4
6.3 tFhse WILEEE T KA B
YT BRI 78 R BRI A, DL KAk S W5k B IR 4R
ChER R (WIEH) .

72 i AR A RE G BURR R A 7 T A
JrA 250, 70 AN EEM AT, $2 4048 2 52
TR TR, A I A, LR R
SRR A i iR 2 (M RE T DL
AF N TTHABAY S 17 i 0 R3O [
RS HAG 25 50 AT 25 S AR A

RSO 1 L8 e 2 e FH A0 A S A DL
R ERACSETEN F R L T BeE T, A N
PRI T ARSI 5if il AR o R T PP, A5 R B
X EHARSMIEIR BT SR A S AL A BT B

S

(1] FEZE 255 W 05 R, B2 7 2 00E T 42 FR 4 45 30
[S].EZE M2 MBS ARAH 19 5,2016..

[2]  GB/T 16886.1¢ BES7 &zl M2 AN AR 1 &40 - XU 5 Hiliod
RGN S8 ) [ ST. AR A BRI [ bR ifE, 2011

(3] [0 fh 24 il W 4 B SR L 5 97 S 0II PRATAN B R 48 B I
WI[ST. EZ b 24 5 W B 45 B R R i 45 2015 4F48 14 5
2015.

(4]  FEIEE G20 W RS 122 52 S T 2 BB A1 I A 1K 36 4
P ARAR S RN A8 & [ ST B R & M2y il B g E S
2018 4E4f 13 £,2018.

[5]  YY 0053-2016 ML B AHIIA YT ILIRE AT &% | 1LV 37 A
P AR | IR NE T B AR e 4 ) [ ST AR AR AL E AT
A4, 2016.

(Wehi B4, 2018-12-27)
(&7 H 11 .2019-01-10)



R E ARSI 4 35 2019 4E 08 H 28 HES 17 %55 4 1) Chin J ECC Vol.17 No.4 August 28, 2019 217

e
DOI: 10.13498/j.c¢nki.chin.j.ecc.2019.04.09

SIBI 52  T I R B £2 F
75 S5 e S 0 D I 9% LE B 5

BB BREN,FTH,ESH,E T, ITE, A%RR, A M AR

(E]. B8 (B R SNRHEs S 0TI PR A2 1) 22 S A5 b b M 3 2 8] P et 1) 2 bk A R i ik,
& 2016 4F 12 H 3 2017 4F 12 A, 3k 206 22 B8 6 &6 2 A FR S 8 H 2 SRR ARE B (n= 100) MG IR S T W& S8
FHIETAR (n=106) 1 B 2= 50RgE BT SEATXT LR ST, B FHOC G PREHE AR Bepd < R 2% AR B g APTPA , SR M4l AR
FHWIR BT EZIFRIE . HHIMEHER 21 4 (21.0%) & FEHA 6 £ (5.7%) BH MK EILAE( P =0.006) , T
2H B 25 A B RG24 25 5[ (49 419.2£12 376.7) TG vs. (51 964.5+15 151.4) 7T, P =0.190] . &S H RN B 4G
[(3.5£1.6)d vs. (11.6+3.3)d, P <0.001], it I EMERE N A5 EHE R 16 &2 IR 30 == 1) b Bt i A 350 =0, 2T
RIS 4 R IR ARSI AR 7, MR B B AE & A 2 2 BRI, R A SR Ak SR R SR Ty 1)

[XEER] . EMFREEN; IGRERE 2 FEEIER  SMEHERD DI AITFA

Comparison of surgical repair and clinical pathway guided transcatheter closure

of perimembranous ventricular septal defect
Xia Lin, Duan Weixun, Li Zilin, Wang Shaowei, Dou Ning, Sun Zilan, Jin Zhenxiao, Zuo Jian,
Yu Shigiang
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Medical University, Shaanxi
Xi‘an 710032, China
Corresponding author ; YuShigiang , Email : yushig@ fmmu.edu.cn

[ Abstract] ;: Objective The research was performed to compare the safety and efficacy of the transcatheter closure guided by
clinical pathway versus surgical procedure to correct perimembranous ventricular septal defect (pmVSD). Methods 206 patients with
pmVSD who had received surgical repair or transcatheter closure in a clinical pathway from December 2016 to December 2017 were re-
viewed for a comparative investigation. Clinical data, hospital stay and costs were evaluated. Results Neither group had mortality or
major complications. Minor complications occurred in 21 surgical (21.0% ) and 6 percutaneous (5.7% ) procedures ( P =0.006). The
cost didnt show any significant difference between the two groups (RMB 49 419.2+12 376.7 vs. RMB 51 964.5+15 151.4, P =0.190).
The hospital stay was shorter in the transcatheter group than that in the surgical group (3.5£1.6 days vs. 11.6+3.3 days, P <0.001).
Conclusion Both surgical repair and transcatheter occlusion were effective treatments with similar success rates. Patients receiving
transcatheter closure based on a clinical pathway had fewer minor complications and it might be the direction in which we should contin-
ue in the future.

[ Key words]: Ventricular septal defects; Critical pathways; Transcatheter closure; Surgical closure;

Cardiac minimally invasive surgery
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Preliminary study on the treatment strategy for tetralogy of fallot with unilateral

hypoplasia of pulmonary artery
Gao Botao, Liu Yujie, Gao Manchen, Luo Kai, He Xiaomin, Zheng Jinghao
Department of Cardiothoracic Surgery, Shanghai Children’s Medical Center affiliated to Shanghai Jiaotong
University School of Medicine, Shanghai 200127, China
Corresponding author; Zheng Jinghao, Email ; zhengih210@ 163.com

[ Abstract] : Objective To investigate surgical strategy for the treatment of tetralogy of fallot with unilateral hypoplasia of pulmo-
nary artery. Methods Data of the patients with tetralogy of fallot and unilateral hypoplasia of pulmonary artery who underwent com-
plete repair (41 patients) or palliative repair (8 patients) from 2006 to 2013 were analyzed. Results Of the 41 patients who under-
went complete repair, 6 patients died (survival rate 85% ), and pulmonary blood imbalance in 27 patients was corrected after 50+33
months” follow—up. Of the eight patients who underwent palliative repair, one patient died (survival rate 86% ), and pulmonary blood
imbalance in three patients was corrected after 28+22 months” follow—up. Cardiopulmonary bypass time, cross—clamping time, the Na-
kata index, and the operation procedure were not independent risk factors of death. When the Nakata index was 100-150 mm’/m*,
therapeutic effects of complete repair and palliative repair did not significantly differ. The hypoplastic pulmonary artery repaired via a
single—patch procedure developed better than that repaired via a double—patch procedure, with a restenosis rate of the hypoplastic pul-
monary artery up to 47%. Conclusion For patients with tetralogy of fallot and unilateral hypoplasia of pulmonary artery, complete re-
pair via hypoplastic pulmonary arterioplasty is recommended when the Nakata index is 100 mm,/m, or more. Restenosis of hypoplastic
pulmonary artery is the main long—term complication and must be monitored closely and addressed if necessary.

[ Key words]: Tetralogy of Fallot;Imbalance; Unilateral hypoplasia of pulmonary artery; Nakata index

& DUBRAE (tetralogy of Fallot, TOF) J&3#74= JL FCBY O IE U HIE AR AT 3k 98% ~ 100% 27 . TOF
W5 B UL R R e K O R H R AE — L PRI, A AR S K, AR B 1) s - A BE A 3
IOk e 78 21| il 2l JOk PR B £ it sl ik ok B AS IR 22 il
E&WB . EFEAV LI (2017YFC1308100) Pk TOF B4 4Eh kR &

[ 2E OO SR e
i = ilateral hvpoplasia of th
EIFAEE : HET , Email : zhengih210@ 163.com i 2y bk % 75 A~ R Cunilateral hypoplasia of the
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pulmonary artery, UHPA ) #8251 UHPA-TOF ,

UHPA J&—Fp/D W , 1927 4F kessler 1 e
T MR, 5 R AR AT SCHERAGE I | P 6 SR e
(R 35 Bi AT DA K B B — R B . B UHPA R 42
A Bt s ok & B AN A i 0 A 2 ik 45 e 8 00 i 2
ok EAZHY 2 £ &L F . D CRUZ IA 2838 3 5 58
it Bk ZE PR AR | F5 il 3l Ik &k B AN R R ok
PezEl® 1983 4F | Lock JE WAHIHE H UHPA g H
ke Be K R T 1 em HLES BRG], EH7E
FARPRIL, — T4y TOF 5 H A0 it 3 ik (3 3%
SEAEIH B ) YR 1 MBS B A A JF I — L
UM TAL g6 R Sk, 28 0K L AT AN 5
PERIG S KAR A UHPA . O il 31 ik & & AP,
f ) AR R Y 2 A5 S DL b s 3h kR i
PEReZE KR T 1 em HESBRIHT],

UHPA-TOF 1% 4R 3 X £ A 8 2 78 T %7 1E )
sl % & 0 9 4, LLsBE S RS i T UHPA A9 77
e, SECEE IR R RO SRR R E K
A R SR B 2 il s o, ™ EE R R LTS . IR
SRR 2B K I UHPA-TOF S35, H5 5 2 24 H
M Sk B KT 3 mm B, VAT 45 BN BEAE IR
TRALAE 85% 2 A, 36 0] K0 il 30 Jok 7 e 2 R 1 3k
47% . HMEFEE A SR R B — B AR IR I8 2 A AR
6, R 3N O A5 R O AN R R, R R ik R
KU K AR fils 2h kA7 A6 6 s, K38 SCik, 28
H AN T UHPA-TOF JAYT7 HIAHICZ 1 | F I
DEAFAT WSEEXT B i B Bk AR <3 mm Y UHPA -
TOF MIRTT AT 4G, IR B AEIR T T %8 1A
VUG I 0 , il AL TR Oy ok ik — 248
A AR MR TS

1 #ARERFZE

L1 saf g0k el b JLEE B0 2006 4 1
H 22013 4 12 A 3% 49 (s A3 ik B A2 <3 mm
() UHPA-TOF B4, Herh B34 29 Bif, 2ok 20 B, 4F
W 1~57(12+11) H 1K 3.4~14.5(7.8+2.0) kg,
Hh & IF8h ik 348 R A& 20 01, 7 T 5 18] B G4
(atrial septal defect, ASD)# 21 i,

12 FARFEAKAES 41§l UHPA-TOF BHAT
— MR b 6 ] 8 [R) 447 2 ) B R 453 (ven-
tricular septal defect, VSD) #h " FF %5 3 ~4 mm;33 i
S [T SR Sl Bk T OB AR 522 1] 58
KPR — B b 7[RI R A % 0
(right ventricular outflow tract, RVOT) | ili &% 21 Jik
(main pulmonary artery, MPA ) DL Kz £8 ] fili 31 ik ; 11

BIR AT % . — b 4 R B Bl ik, 55 4h—3k
AN PR RVOT DU S MPA ;2 {4 58 35 £ ) i 51y
KR TH K, 8 Bl FAT /WG AR, o 5 6] —
WIS AN F 4 KA (4 1R FH B 3%, 1 1R WL
) 2 9 R A T 2 Al 3 ik kb T R OB R 3
191 5825 AT Zh XA Y K RJF 6 ~12 A A 47 =30
AR, AR CH] VSD, [F4™ K RVOT \MPA L K&
SRRt Bl

1.3 REM KRRV, @ E AR ORE
TG, LA ERESE CT

1.4 %ito#dr K SPSS 19.0 #A-Sit 4 Hrkk
i, 22 R GORER R R 3R 2250, T ORER R
Dy R FET R KU PR 2R COX [alIF 43 #T

2 # R

41 ) BB AT — WIMRIE R, 6 BIBE T, A fF %
85%;8 Bl [ FHAT A IR VA AR, 1 BB TS, A7 %
86% . WIZH B Wit i) | £ B i ] DL R AR A 38 1Y
TG E2R( P>0.05) , W2 R SMIEER I
(6], == BH ok BELIT ASE TR DA K2 iti 5 ik 5 45 ( Nakata index ,
PAD) A G222 5 ( P <0.05) , 275 HA 1l fig &
FET- A ST RS R 2R, B A0 T R TR S A R
GOREXT & B4 AR R MG PRI ] 25 57 G #
B (P <0.05) , 3578 M SIMIE PRI 0] AT GE S Sl )
TR R, W&k 1~2,

21 Kaplan—Meier [tH£E | [AB347 COX [BJH 447
K BRARSMIGERRF ] BELITEREB]  PAT LA K TF AR 7k
FEFE TR B AR I 2R (P >0.05) , ULIET 1,35 3,

— ARG B 8 ] PAI 7E 100~ 150 mm?/m?
1% 5 31 4] PAI>150 mm®/m® 5 ZAH HL#, Hil

R1 VIR TARITEAER LR

T H iR (n=41) /4 (n=8) PMH
I (H) 10+6 20+20 0.152
B (em) 69+6 74+14 0.272
TR (kg) 7.5+1.7 9.0+2.7 0.128
B/ 4 (n) 26/15 3/5 0.173
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PRSI E] ( min) 104429 72433 0.003
RELUTFsF ] ( min ) 68+21 23+22 0.000
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FEBERT I (d) 19£10 20£19 0.905
HAFE (%) 85 86 0.875
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R3  COX [MHLER
95.0% CI 1T Exp(B)
miH B SE Wald df Sig Exp(B)
T B
PR SMIEERI [i1] .043 .022 3.800 1 .051 1.044 1.000 1.090
3 By JHk BEL W s 1] -.036 .029 1.481 1 224 .965 911 1.022
PAL -.742 .006 .082 1 774 1.002 .989 1.014
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T2 R HAEIE B G R LR R4 —YIHIBARY BEN PAL TS B2 (xxs)
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i >0 b
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2 2
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Fl (i) BEL B ] ( min ) 57+19 7122 0.110
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B/4(n) 5/2 24/18 0.476 AR (%) 100 87 0.315
1.0F = %5 PAI 100~ 150 mm®/m* i) 41
FART7 A G 520
0.8F
T H HIAH (n=8) W (n=7) P
fé 0.6 AR (A) 11£5 24422 0.128
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e 04T — IR T (kg) 8+2 102 0.052
1 REA
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0.0F, . . . . . . FEBEI ] (d) 19410 18+13 0.810
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: : ‘ o : : : % (% 100 86 0.268
42 17 (1) ERE%)
B 1 WIFFARITER) Kplan—Meier fZE
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IG5 (P >0.05) , WK 4~5,

ARG BT .35 il —BIAR VA 4 8 B R 5 Bl 17 (50
33) H, i il e A A5 LA E 27 ], il afi 2 A6 A i = 8
157 B ARG B R S BE DT (28+22) H il il 2%
AN 1) il ki E 6 i — ARG A,
FiRl sl k™R s & 2 Wil s ik & & B 4T, S Fr
AL - AR B, — AT Il sl kb 9 KB
Hin i sk & B H 22, AW i zs, Wk 6,

TOF J&f ' WL RS R MO e, B 1 54>
FE LY A 3 A4 TOF, 29 5 58 KAk O RS 19 7% ~
10% ., UHPA-TOF A[a]F 3538 TOF, H A ¥ o5
FVEE SR TR B B RVOT, 878 T U]k 42 A i
R E N RS K. R — BRI S A AR R
SRR R TR OB R RN TR T RE A AR
MGk % &2 = HEH PAL k35 S F AR I Z i
FE? 735N, UHPA-TOF B34 A A7 R AU N 85% , il it
COX [RIH 24T, BETS A BRI Pl 95 FE 1= Y U [ 2
IRARAT,
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R6  PIRHTART kBB ik A 7 15 DL RE VT4 R H A

E R4l (n=35) S (n=17)

BT JAGIR7R AP R B VPN
FF I Be7 8 3 K 4 () 7 5 2 0 0 0
REARHRMTINE(n) 0 0 0 3 1 2
KEAIRAE (n) 5 3 0 0 0 1
KE RAFHF# (n) 10 3 0 0 0 0

41 B 8 FH AT — ARG R, 6 FIFE T, 4 fF %
85% ;8 il 53 WK I J & — AT B A 97 KR 1
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PR A AR oG24 25 5% (P >0.05) /R i
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PRAMEERET [R] | 3 3h bk BELKT s R] DL & PATL Y598 G2 it
255 (P <0.05) 3R HAT T REZ AT Ak 7 XU
HE (W), EHWGICT BE A B B 7R
HEATXT EE & B, FE T FB 3 1 R SN AR B[] 5 737 2R
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TSRS I (W 2) , BfiJe , 2EEHIVE T Ka-
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MWE PR G Bk de XA, R W R

[(HE].BM B4R IRRIMEE S (ECMO) HHBILMFET RN, Lt — B s AR, Fik B
2010 4 1 H & 2018 4 12 A 52t ECMO SZHREISE R OAER B IL 33 i, &R 33 Fil1T ECMO 2RISR OB B LT,
FET=H%H 54.5%(18/33) o FRAEALINREA 258 2R BIIKEE AL (TCA ) A 475 80% (4/5) , il B R AL TGA & 35 Ik Wi
A Z W BT 3R 100% (7/7) 51 BIZE 0 KB A RART s RJG D IRHERTEIET- 5 29% (2/7) 3 B A Se RO gk LA
R RE 2L T ARG K ECMO BISET-% 33.3% (1/3) , 1 TGA AFI™ B ARSEUMLIE SR ECMO ¥ 2 B3 FRATHT ;2
] ECMO HRI TR FAR TR F WIEE LB, St ECMO Jy 58K M0 IE I & MEVA MO B LI T A fEpL 2, 0
AT RE AT SRR ORI A28 B L 2 ECMO B ML 4R S0 KM O s L ECMO SCRER S BT i = 2R A

[RERA] . EIMNEES ; o REOIERG  FET IR /NL ;08 IR AR

Causes of death in the application of extracorporeal membrane oxygenation in

pediatric patients with congenital heart diseases
Yang Lijun, Ye Lifen, Fan Yong, Lin Ru, He Wenlong, Zong Qing, Zhao Wenting

Department of Extracorporeal Circulation and Extracorporeal Life Support, Heart Institute, Zhejiang University
School of Medicine Children’s Hospital, Hangzhou 310052, China
Corresponding author: Lin Ru, Email; linru.008@ zju.edu.cn

[ Abstract] ;: Objective The purpose of this study was to review our experience of extracorporeal membrane oxygenation ( EC-
MO) and to analyse the causes of death of ECMO in the application in pediatric patients with congenital heart diseases.Methods We
retrospectively reviewed ECMO patients with congenital heart diseases from January 2010 to December 2018. Results  Thirty —three
children received ECMO from January 2010 to December 2018 with a mortality of 54.5% (18/33). All TGA with coronary artery malfor-
mation and other complicated deformities died (7/7) while 20% (1/5) of patients with unsophisticated TGA died . ECMO manage-
ment of hypoplastic left heart syndrome was more difficult but the patients survived eventually. The mortality of postcardiotomy cardio-
geninc shock was 40% (2/5). The mortality of ECMO after emergency surger due to severe hyoxemia was 33.3% (1/3) , while two ca-
ses of preoperative ECMO support for TGA patients due to severe hyoxemia died. Two patients who underwent re—operation during EC-
MO support survived. Conclusion ECMO plays a valuable role in children with refractory cardiogenic failure. Potential for recovery,
residual cardiac lesions and timing to start ECMO support contribute to the prognosis of children with congenital heart diseases.

[ Key words]: Extracorporeal membrane oxygenation; Cause of death; Congenital heart diseases; Children; Heart failure;

Hypoxemia

A — ARSI S TAE O F L2 K A 25 WM AR
1l K)o il RE 3 , 75 R AR MRS (extracor-
poreal membrane oxygenation, ECMO ) 37 £ 47 K DL 4
FEOLIA A OB AIEER , 0.0 IgR A5 7870 AR R, S50 O
IR . B S E fiv 32 47 41 21 ( Extracorpore-
al Life Support Organization, ELSO) 2016 4F 4t it i

& AL 310052 B , WiTT R~ P A eI L 2= et s
EER B AP A= i SRR
BIWAEE: A %, Email :linru.008@ zju.edu.cn

AR, BB AR T ECMO {697 8 A2 L 6
475 1) JLEE 8 374 B, ix Horh FERAEONETF ARG
SEHE R, S KA O R ECMO TR IE Rl 54% !,
2017 4EXF 42 43 FIF RO ME T AR 1 B B[] 36 1
R JLEH ECMO fi 7 JF RE BRI /& 2004 45, #
1F 2017 4% 6 H 30 HALIFJE ECMO FiI%h 457 ],
ALK 38.4% ~79.8% , 171 % 26.8% ~ 62.1%"*,
SH BRI L, e RO IR ECMO A7 R
FHXTEAG, P, 75 40 M BB T R A s 456 501
DI HE— A ECMO JRIT AR,
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1 #MEHE

1.1 s ARFAH MR 2010 4 1 H £ 2018
A 12 AFEA O e R DR T ECMO SZ R &L
33 5], Herp R FH ER K- 3l ik ( veno—artery, V-A) EC-
MO #5352 RE 32 i), R FH ## ik - Ik ( veno—venous,
V-V)ECMO %51 6, BILFHER 9 NH(1d~
13 %) PR 5.8(2.7 ~35) kg, -2 %6 Bh it 1] A
3.4d(8 h~12.5d), Hr 525 6, % 8 fi, AL
17 36.4% (12/33) ,28 d~1 % i 54.5% (18/33) ,4F
W>1 % 1 9.1%(3/33) , ECMO 3& W EZ> 2415 i .
DT AR WAL R HE 24 1], O BEAR S5 O IR MR 5 7
B, CMEARTT ECMO $iBh 2 7], Horp 17HIAFA 28
B EFAR I, WL,

1.2 ECMO #4E  ECMO 4 A#g i OO IEFE 5 <
2.0 L/(m® - min)>3 h; QREHPERFE BE<-5 mmol/
L FLHR>3 mmol/L>3 h; @/ JR<0.5 ml/ (kg - h)>3 h;
@ )L 8 kR (MAP) <40 mm Hg, %2 )L MAP
<50 mm Hg, JL# MAP<60 mm Hg; &0 IEAR T AL
PRIXE (FE T FARBHEFRHAYD) .

1.3 ECMO # s RHH7E[E MAQUET 2.0 42, il
B E AN ECMO 41 (fE[E Medos) , #i 4
JLFH Medos 800, 5 ~ 20 kg %2 4 JL R ] Medos
2400 £43, 20 kg LA L JLE R Medos 7000 £
fl, V-A ECMO &Lk M h 4%, V-V ECMO
KSR A, i A LI Ak e O
£ 1 mg/kg, MABALE 10 mg FFE,20% 1 HE
H 10 g, 5% R E45N 10 ml, 10% 2 BEERES 10 ml,
FRE <20 ke, LI 1 U

1.4 ECMO &474 % ECMO FL) 100~ 150 ml/
(min « kg) B4 B BB AT, DALGE 20 1, 1
W, M IE N FREE . 204000 L & 4E 45 7E 0.35 L)
e FR K R A R AR R A 65% LA b, TIFARIE
JE 5 emH, 0 38 5/ it 76 2 [0 3 30 A2 0 09 1L 3,
BILCNEARHE & I, 2209 K, &%
JEA 2 OUE BRI I, 5 R MU e By 84S A0 O IR
AR, H— H A B DIZERF ECMO s oh 3, -
SRR AR HE P B RSO B YRR O
10% , 7™ & BRI AR S i MBS SR . A RE™
B RIS 7EAE B R I A T 3 AR RE i B ]
(activated clotting time , ACT) <200 s FF4a{# T,
HeFF ACT 160~ 180 s, Ifil/MiIT4L>100x10° /L, £F 4
HHAK>0.8~1.0 g/L, 40 K Lo, ECMO
B—H T AR AR

1.5 ECMO # & J.OIREEAME A —EW

it g B, T AI l B i i, 64T O D BRI, [R) Asf
S A T 2G5 Y IR K ACT B [a], 2S48
Bl /D 3 4 1Y) 10% ~20% (B A4E )L T 8
TER/N, FE D 2 20% ~40% ) B AT DL 224 (k-
ECMO, W52 30 min IR EFE 4R BRI

2 # R

33 S KA ERT ECMO 2R 8L, AR
HLE R 60.6% (20/33) , iAALH BE RN 45.5% (15/
33) 1 AEAAE% 36.4% (12/33) . BENFET i Bl 18
B, JET-F N 54.5%,

Be NFET 11 18 14, FE T J5 Ky - O By AN 1] 33
8 19, Z ks ssve 4 5], )™ S AR AR TC vk 2 1F 2 il
MEVAPE L I 1 B, 1k i AN 30 AL I ZE 1 6], ECMO
WBRfF AR 1 6], 58 %0 NEgREE 1 6, A3
B 2 ), TR Sy . PRI Ak s A2 T I S JER e BT
B PRIME 5 8 il e AR B SO A 5 1 3l i B 1 81
JEE U R R TR B B B 1 i

ECMO %5 5 7% . D24l 2 O I EA 4 1 K 3h
JikE% A3 ( transposition of the great artery, TGA ) % Bk
RAE(4/5)  Forf 1 GRS DRt 350 J% e 35 0P I
HZERIEIET ; @TCA &9 4 HilfE e IkIIE 3 il £
ZeE B E (G E Bk S WIE ) e 31
Bl 220 KB A RAEN s @A 5 O VR AR 58 HLET AL
B 2 BIFET A 5 B4R ; @A F™ E KA
R A0 22 FARIEH ECMO 19 3 il tT 1
], 1 TGA AR FH ECMO 23R 2 )3 T AR AiT4E
T-, @ECMO Hi[a] R B IE 55 16 AN 1 B Bk AR T 10
JE Y 2 BB, A B, Wk 1,

3 i

3.1 TGA RJEEBILH ECMO £ 5241 TGA #
G R8O LR A2 O Dy e B A a5 -6 0T Ml 20 ik e e 75 220
it iy B 34, X Tk 4 L, V-A ECMO fig#fit
S0y 6 T T E 46 Bl , A5 B ULV S0
LA O S RE R A 1Y TGA , K30 Bk i % A (artery
switch operation, ASO) 7R 5 %) 1] 38 P4 £ O RGO HE L
i B PR — S AR SMIE FR T AR O UL SR I P
BETEB RO LIRS, ARG TR0 E N
JEOR A A 0 2, AR AT AR S B IR A D=
ifig, AR5 B AN BE IS N T (ARG PR Y 220 ZE D) RE
S TCA LR T AR I =, etk sh Bk Ak i
U ANAE O T REET B AN BEIE I (A6 R K B fr | R4S
PR ORI AR R, 4 ECMO SCRE A — ki
TE4~6 d KA,
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F1 AALILeH  FARITA S H (n=31)
20 FARIH BiI% %15
TGA,VSD,ASD,PDA ASO,VSD,ASD &4k, PDA 4540 5 1 FIFET
TGA(ZEEBE B ) ,VSD, ASD, PDA ASO,VSD ,ASD f&%h, PDA %541 3* BET
TGA (H5F) , VSD,ASD, PDA ASO,VSD ,ASD &4k, PDA 4531, =R ALY 1 YA
TGA, ASD, 720 2 it TR | ity e ASO, VSD (ASD &b, 2 %8 it ) B il 1 BT
TGA,CoA,VSD,ASD, PDA ASO, VSD ASD f&4b, PDA 2531, = K& IE 1 VA
TGA ,TAA,VSD,PDA ASO,VSD ASD f&#b, PDA 2531, E k= E 1 AT
C-TGA,VSD,ASD, CoA %I +Mli s Bk A48 R 5 Double switch, VSD . ASD f&#b 1 Am
TOF, ASD,PDA TOF #rift, ASD f&%h, PDA 4541 3 1 BFET:
TOF ARJ5 , 47 5 it th i g4 A i A 1 et
TAPVC(.>HL)  PDA, Lol 3R 5 TAPVC %7ifi , ASD 184k, PDA 254 1 BT
TAPVC (> 1#) ,ASD TAPVC %7if , ASD &4k 1 peans
TAPVC(.0> |#9) ,ASD,PDA TAPVC %3, ASD &4h, PDA 454 1 T
DORV ( Taussing-Bing %) , TAA, VSD(filifli F Z#k) ,ASD,PDA ASO, FBhfik = FEA, VSD ASD 4, PDA 2541 1 BT
DORV ( Taussing—Bing %) , CoA,VSD, ASD,PDA ASO, Tk S EHA, VSD ASD f&4h, PDA 4L 1 peses
CoA,VSD,ASD,PDA F kS EEA,VSD ASD B #b, PDA 4541 2 Ears
PA ,PDA AR5, VSD,ASD — 52 TR OB AR AR+ A7 2 0 S B ) 1 BT
PA,VSD,ASD HE NS Ik iEEA ,VSD ASD #{L 1 ey
LOREARRGAIE Norwood I HF-R 1 pears
TAA,VSD,PDA  Jifi & He ™ S AR AEUIILAE Tk Ead, VSD 84, PDA 454 1 FET=
AVSD,TAPVC,PDA AVSD TAPVC i ,PDA 4531 1 BT
RN PR S R A R E AR 1 et
VSD, ASD VSD ASD f&#b 1 BT

7 C-TGA B 1IE 2 TGA ; TOF ; 2 ¥ DU B AE ; TAPVC : 58 4 P Jili § ik 53 17 51 3 ; DORV . 47 % XUHE 11 CoA s Bk = 4 728 5 PA L il 20 Jok P41 48
HLHS. 2.0 & B AR RS HETAA £k B Wi ; CAVCD . 58 a1k by 2 S[R30 38 ; AVSD . b % 0] B e 451 ; VSD ; 2 8] B §le 48t ASD . 15 18] B Bl bt

PDA Bk A RN ;" N Hd 1 BTk A

SR, 5 IF ek ok W T (6 45 e ok i R #8905 LA
KA K 4235 B 5 8 EAT) 19 TGA L ECMO
A EURFRIET R 2 TCA BTk 30
VKRS R B R, 2% 0 A 2 i IS v 1) O LRI, 0
28 TGA HILMIFET R KK &, ECMO B4l Bh i SR
AR 2, A5 i W ] B B bk O e A S B R &
FEFELT | AR 3 ) 22 e BE P R 9], 2 481 R Rl S
ECMO, 1 il ECMO #2525 d JE & & OB,
1 3 bR St bk A 61, PR ECMO 102 5 0 T REAR
S RIS S M s ] o K Bk R R AE T, I 1)
XFFARBEA 255 & R B Pk R, FE 48 ECMO $81E
BT DA TR S KB T AR R T

TGA 7 I 42 = Ui th B B8 (L4 1 3h ik =
)it ASO FARIET- MK N EZ —", A4l 1 #]
TGA A AEZE R IENEILFR N 3 8%, 4 ECMO
WA DHBNE A T IR S, B 480 THELL A IE I A
OF, FFXFRAERE TCA , U0 ILZEH B A F 1K)
MEVAVEC 1 53, ECMO 12205l B AT 7 b R 5
WIPE PRI I, T R B T B AN L0 B0 RS
M, 2 BilG It £k S B TCA Ji i, F- A B a]

e AR TS R | ot 22 0 s ) EL A AT T T
JUE R BYR0 22 | I A A R M (R R
DA It A B DA 4 A, 2R R LT 2 ECMO
SRR A B s TR AR X, SRy B 1k 2B SR SC i 5 | gk
SR AP R R IR O 45 T R) T
Bii ECMO & 4t i <., 350 P9 i Dk U0 I 8 7 B o 201 457
ECMO , i 5 25 0 52 11 N KA, 458 ECMO B TE] |
IR IR AL 501 I A 35 1 24 W 5

32 ACHBEEAAARRAREEILG/NRAL ECMO &
2 LEDREANRIE—FDIL G FET R R )
FERAEONETE , R i REF 2L ECMO #4700 DIBESZ
F L AR % B A K LAT Norwood I3 +Sano
RIGFAR X, ARG WALF A, 17 ECMO £HF, M4
LORBARE LK ECMO S48 HEdh > &
SR T 8 S A ) A T SR AR R I 4R A 1 S A
PP AR Sl DK U AR RN 4 B E R DR R AT R
o BIKE RN EETE 75% ~ 85% 2 [] , A] LA —4
R A A A R 0 L . 5 50 ok 480 0RL R B2 e 1) 80%
~85% , HANEFE AL, W) 107 86 VR 0 vk 3 R g 43
AR, DA I A o Bk S B s 2 Rz,
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LK EEAR T 70% ~75% , W) 7 34 1 4 e 2
BRI A, DA 0 A i O, 2 AR R, 5
A, 30 AT LIRS B 07 FH 385 0 i 2 8 A1 4% il 9 28 114 245 4
DEvILEN BN R
33 EEKALEN ECMO 85 424 F Kok
#OARA 5 BIRFHMREME R BIL,3 FliT A2 FAR
1GIT,2 Bl TGA HEH££581T ECMO 3397, 45 4 5. 3
Bz FARBILGY, JETHY 1| B ILIERATE 2™
HEHAE T 24 h, 2 TFARERILKFXYEF: ECMO 15
57, % FF 24 h JF LB > 10 mmol/L, F )5 £ Ik % 5
v BN I DIC FET-, 4% 2 4235 M LAR AR i
JERFE] 20504 6 h A1 7 h 224y, @2 ARG R FL
FiR MUAE , BEHLIRIXE , 5% ECMO 33975 FLER N M HAE
TGA Jg BEAE BRAR 5 0 (AR il 19 AT B4 7 28 1 i) o
Bl4bi (atrial septal defect, ASD) | % [B] 6 ( ventric-
ular septal defect, VSD) 7E.0> N DA S 28 Bl ik T2 45 K 4]
(patent ductus arteriosus, PDA ) 7E 3= il 8l Kk 2 [8] i#F
TR A, LA 242 B f R /oK . 58 0] B o 2
PR TGA, 4 ASD B /Nal# PDA 4/ A fig ik
PRS0 A3 TR PDA 7K - (443 i B 25 5 8 i
FEEARALE , FF FU 1 & R, A 1 4T
V-V ECMO {H B $E 1 U4 N BEAE s 5 F6 20
M2 RAE NSRS, 75 1 FIFE ASD B 17
V-A ECMO J5 , KRG M 2 PDA i ASfifE
RGARTCIEAE O B KOV 50 T B ARG A 3 1l ™ o il
Wi, S7BEPZEFL PDA 5, EAR 1A T o, H 2
TR T PR AE ARG 2R L% A scl, LT,
TGA ARFHEE ML V-V ECMO 325, B ]
A = E O T RE AN 4, 75 R L V-A ECMO #5X 57
Fr, B NSNS HRIE KN V-A ECMO W3
RENRMRSEREYE TCGA AR ", V-A ECMO Jf
ASRATIAT, HrH 2 75 2 45 K% ASD DL J PDA 3k
PRBERITAE PR B 3CH , BHIE, XFF ASD /s 4332
PR TGA L, T AT EEY KRS #H 22 F AR,
MEILHEAMEZ, R R TFAR,
i — AL VA LBl o Sl S %) R i) A B i M 0 B
(2T R e o, A EER, W SE 4T ECMO R YT I
ENIEL, AT FARIGYT, D R 3T, 1 iU 2
DIREB AT A 5 AR
34 RECRHEMEKERMGIRE HTEREER
P JIE 5 BB LA SIMIE BR8] e F AR Bl FAR T
A 7%, A AR 5 7 7 0 W 5 P ™
DIEPERTE T2 ECMO SCRE, X &6 B LA
e, FERFI RIS SR F ik 4 IE
OTRPER T, P BOALRR B3R, AR 1) P R s o0

PEPEIR 5 ) (L SR A AE 2R ] (71.4% ) ABH P
B L i e R LR A0 T, A AN L 24, 5
—BIERILE FARE 1 e/ (kg « min) , LEHE FIRR
0.2 pg/ (kg + min) X FOLIEPEARTE DR 7 h, F
% - 7+%) 17 mmol/L, ECMO 3255 24 h FLE{>10
mmol/L, e 2 E 2% oy (o 58 ) JET-,
5] £ LR % o P A o BRR h 2  ve  IfAE LR
ik 23 mmol/L, Z&AMEHE IS ,5 h JG FLERZ M T R &
10 mmol/L 247, BT S IR R AR
RN, S, 29 6 h B9 [RIZLER I BR K JL-F N
T IR RVEH ECMO HEE . 205, ALk
PR BT, B R B R WA A IE, B E T ECMO 32
R AR A T B ) R e B v L E
DIC 8T, AHb X FAMR S5 TR R RN .
ECMO SZ ¢y 30 d FET-ZE 485, ECMO HijFL
P& i e 1 ) fie AR LB 14.2 mmol/L; R AT FLER > 5
mmol/L W EAEFRME M 3.3 h, HAET-4H AL IR G KR
VAR AR, LB R O IEAR S5 0 TR
PEAK T 0 8 LA T 155 e S 20, 55 Bsf s A it
FIWr, BIEEEA BARIA N RSO T , BARIA I BR,
H R LR B TR R e S B LR W R 2 W B
W7 % 18 ECMO SEH%)

SE 3k
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KT L BE 4 del Nido O LRI WK AE
JI AR A A8 20 M T R P IV O 3 B4 Tl PR AT 5

BREAL, TR KRR T

[(WE]: B HITEBREKES del Nido L NURFRAE RS B OIEF AR iy R acow, Ak Wk 2017
4E 5 A 2 2017 4F 12 A G IEEBET FARBH (K <45 kg) B BIF0RE, 2k 53 4], 34 AR 0 VR PR B 41
R ARTRFEZH (L-DNC 21 ) 24 ], >R FH] Terumo—Rx15 (40) B4 G 45 +del Nido 2L LIR30 VR + 10 B0 45 6 + 070 4 B 0 K 5 1 0
BEE HFEH (N-CTC 41)29 151, 5% H Terumo—Rx25 FEX A G #F+1 ¢ 4 3 MO WLORIFB + 8 FLAE B, 10 5% 32 20 Jik B T Bsp
] ARSMEERES (] O WURAP R RO S | A Zh R Sl =5, &R WA 83 Z PR FFRALE IR ICU {58
mtE] O LSS AR -1 BRI 2SR TR EME( P >0.05) . L-DNC 2.0 U5 V8 0 13 B A4 SIMIE BF 39 18] a1, 2
e R A S0 it 43 51 R 1.00( 1.00) ¥%,0.00(2.00) U, 2.00(3.62) U, ¥4/ T N-CTC 4, 25 % B A B EME( P <0.05), &it 7
NG E B ZH OIEF AR ACH SIS del Nido O WUREIRFE— EFEEE L ATV /b Bl A Y] AR 4 i

[XEiF]: KT ; del Nido ORI ; B AR TR ; O IETFA

The clinical study of blood protection with low priming volume combined with

del Nido cardioplegia in low—weight adult patients with cardiac surgery
Lv Xiaochai, Ye Jianxi, Chen Liangwan

Department of Cardiac Surgery, Union Hospital, Fujian Medical University, Fuzhou 350001, China
Corresponding author: Ye Jianxi, Email. 13509338687@ 163.com

[ Abstract] : Objective To explore the effects of blood protection by low priming volume combined with del Nido cardioplegia
strategy for cardiac surgery under cardiopulmonary bypass in low—weight adults.Methods We analyzed the clinical data of 24 adult pa-
tients (body weight<<45 kg) undergoing cardiac surgery, which received low priming volume, using Terumo—Rx15 membrane oxygen-
ator, del Nido cardioplegia, micro circuit, and vacuum assisted venous drainage from May 2017 to December 2017 ( group L-DNC).
Meanwhile 29 patients who received 1 : 4 blood cardioplegia, using Terumo—Rx25 membrane oxygenator and conventional circuit, were
collected as control group (group N=CTC). Both groups were given pouch cardioplegia fluid perfusion device. Cross clamp time, car-
diopulmonary bypass time, total volume of cardioplegia, doses of cardioplegia, rate of spontaneous defibrillation, red blood cell transfu-
sion were recorded. Results There were no significant differences in the rate of spontaneous defibrillation, length of ICU stay, assisted
ventilation time, cardiac enzyme, cardiactroponin I and lactate levels at postoperative 24—hour. The dosaeg of cardioplegia, transfusion
during cardiopulmonary bypass and perioperative blood transfusion were 1.00 (1.00) time, 0.00 (2.00) Unit, 2.00 (3.62) Units, re-
spectively, which were less than those in N=CTC group ( P <0. 05). Conclusion Low priming volume combined with del Nido car-
dioplegia may effectively reduce allogeneic blood transfusion during cardiac surgery in low—weight adults.

[ Key words]: Low priming volume; del Nido cardioplegia; Low—weight adult; Cardiac surgery

ODNEFAR S AL T A FAFRZ 5, Fige AEXF T AR B (IR HE <45 ke) , Til5E
P T2 S A I P DRSS ARX I PR U sz i, A il YROGT IV R R R B AT D 220 . TR I, IR
T FTAE O il 5 3 ( cardiopulmonary bypass, CPB) H i SN NI B2 T o N i = 9 = N | T
MRS Z . HATAA CPB B EEAME] T I DA SR 5 i 77 7 — & KBS A &, A BF
FETEE o LA W SR HE S del Nido 0 ILER 47
YEZBAL: 350001 F8 M, 48 & B B K 2% IR B A ES Bie O W, R T B A R T AR O I T R Y I Y

HESH Y e
BIRAEE . 2 Email. 13509338687@ 163.com
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1 #MEHE

L1 WARFH IR 2017 4R 5 A& 12 A AL
IEASBE T AR B (IR <45 kg) MO0 41 95 kL, St
53 5,55 10 i, 2 43 B, 3 A AR T FE A (L~
DNC #H)24 1], % F Terumo—Rx15(40) =048 4 2%
+del Nido /Lo JLERAP 35+ Fo B AS, s + 670 1 il Bl e ik 5 |
It (vacuum assisted venous drainage, VAVD) 2&'% ; &
HIFEL (N-CTC 21)29 B, K FH Terumo—Rx25 I
FEAGA+] 4 T MO WUR T+ H A %, P2
B RIGIRTOR LR 1, AEARE: AF > 18 45
KT <45 kg; CPB {58k RO BEFA; 5 RAT O N E
TR ARHT ML FE FH (hemoglobin, Hb) >120 ¢/L;
ARH I B S B IS BEAS A TC I B S, HEER
A TR KPR | R LA s 28 B A5 O il T B A

18 P 0

1.2 ## ARBFFEE Stockert TR TCHL (A
RFNVFEMAT]) A8 O N HE R 8 (RFERHR R
Tres A Ry d) . L-DNC 21 {#i fH Terumo—Rx15
(40) B E G A8 (B R MRS At) | B P TR 45
A0 (KEIERIF 5T BT ) I VAVD (8 [ 35 RBHE A )
N-CTC £Hf#i i Terumo—Rx25 48 A % (F2IR Kbk
okt | E =l B RSB T ) .

13 S%EBATRAF & L-DNC HEEW TR
EE T EHAKELLE 5 em, EA BT S TR EF
F R VAVD R 51 3, sh s ks i L /A %
1 2 Bh KRR DG A 2 (R4 34 R AR 378 Dt i
RE LML, K550 120 em (110 em 40 cm;
FEE NN 3/8 Fivf K 110 em WRERE ; # ik
A 10x12 23k NAR 1/2 T~ 48 3% 45 S i

&1 PABREIRKTOR

I PR B2 L-DNC #(n=24) N-CTC #1(n=29) Pl
Z[n(%)] 19(79.17) 24(82.76) 0.739
Bln(%)] 5(20.83) 5(17.24)
R (S 50.08+16.07 51.17+15.14 0.801
i (kg) 43.40+4.51 42.99+5.58 0.131
ARG Hb(g/L) 133.54+29.33 125.31x18.26 0. 218
S5 (%) 61.31+11.31 64.94+7.68 0.172
FEELW

RHD[n(%) ] 8(33.33) 12(41.38)

SBE[n(%) ] 2(8.34) 3(10.34)

O NEREESS [ n( %) ] 9(37.50) 9(31.03)

FERMOIEFE [ n(%) ] 4(16.67) 4(13.79)

LRI n(%) ] 1(4.17) 1(3.45)
FARIK

MVR[n(%) ] 5(20.83) 7(24.14)

MVR+HAE[ n( %) ] 2(8.33) 5(17.24)

MVR+TVP[n(%) ] 3(12.50) 4(13.79)

MVP[n(%) ] 2(8.33) 1(3.45)

MVP+TVP[n(%) ] 1(4.17) 0(0)

AVR[n(%) ] 4 (16.67 ) 2(6.90)

DVR[n(%) ] 1(4.17) 5(17.24)

DVR+TVP[n(%) ] 1(4.17) 0(0)

VSD/ASD AR [ n( %) ] 1(4.17) 2(6.90)

4 ECD BriAAR [ n(%) ] 2(8.33) 1(3.45)

F4 23R [n( %) ] 1(4.17) 0(0)

O IR AR [ n( %) ] 1(4.17) 1(3.45)

TR BRI SRH AIEAR [ n(%) ] 0(0) 1(3.45)
CPB I [f] ( min) 119.83+52.45 99.97+39.01 0.120
BELUT A [ ( min ) 64.92+34.16 53.93+32.45 0.237

7 RHD: KO  SBE : WA MR YL M O IS s MVR . AR E HeR s MVP . “RIBIEA ; AVR . E SR E A TVP . =R R IE
AR DVR : O B4 AR 3 2 R B 3R ; VSD . % (A1 FR S ; ASD < 55 [F] B A5 ; ECD o0 P BRI 5 F4 10598 DU IRAE .
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I, N-CTC A G L 48w T F 8 KF
LT 2 em, FIFHEE 175100, i lkas 34 0 A
WM, ShIDKAE s N 4% 3/8 Fih KK 130 om, Ik
BERNAE 172 BF K 120 em; B A5 0 23 ki
FRUEAR Z B AR 3/8 aof K 50 em HYRA LN
M FRGHNE 172 7 K 55 em AR EE
ARG FINAE 3/8 Tif K 95 em A MM R 4
W, ABFFEPIEIIMA 1 500 ml i ER A 7817 HE
ALHER SE R, S5 B R AR RCHE B = I L -
DNC 21 A 20% £ 100 ml, FHEH f4 R 50 ml,
BT FE 2 750 ml; N-CTC 20 A 20% % M
150 ml, ST FEE L 1 150ml, #6300 AR 38 i<
B, WEE 5% kiR B &

1.4 #3a & TR EIEDY) O AR, &)
FEEBK KA 5 O P A 4 T CPB,
FE G20 1ML B A e B I, S MR U o 2 34.°C Bof BEL T 7
F Bk A THEE AU, O T AREEASE AL,
eI, B 36.8°C , ML 3h J1 24 ke e e 5L,
L-DNC 40U (AR - il =4 ¢ 1) 5145
FF 20 ml/kg, Qi t 3= 2 ik BE W R /N T 30
min, Hif SE R 10 ml/kg, 24 32 3 bk BH W7 s
)3k 60 min J5 P8 & R — UCE SO VRS
N-CTC £ ( fhiA = I =1 = 4) O WUR T IRIE S5
P 15 ~20 ml/kg, 3230 Bk H BT (E] 4588 1 30 min
J& FREE — R RO VR B, L-DNC 417 9 i
O WU R B AR 1, IR 24 800 ml B 452 11

HRUE ;N=-CTC ZH AR 4 21 401 i kb 2 (hematocrit, HCT)
FORV-TAG G0, SR U8 . 79 4 % D o 1 370 A
[ (1 R ot S s - DFE it R v Hb<70 /L B HA
TR LL AN R T 8 45 ML) 7T fiE Hb>80 g/L,
DUAS B 3 21 40 i 5 % AL 4% I 06 U 20 40 il J
Hb 1/5<80 g/L &% Hb<90 o/ L, | FH {546 2T 40 M

1.5 %it5 % R SPSS 20.0 #fF, IE&I M
THERRI A B AR e 2 (xs) Fon AR IE S i
SEPORE LA A BORT Y S B R EE [ M(QR) ] %m
THE VORISR ¢ K90 s BRI 56, 3180096 kR X3
K, P <0.05 A8 E X,

2 # R

2.1 BHAKTAH WYLUFR MR Hb S5
(ejection fraction, EF) \CPB K [&] & 3= 3y [k BH W it [i]
MR ZER TR EM(P>0.05,% 1),

22 R¥HE L-DNC 45 N-CTC H¥ATis
A 2S5 HAT B 3 (P <0.05) , L-DNC 200 JIL{R
PR RO 80T N-CTC 4, 2R B A S i
X ( P<0.05), L-DNC 4 A H ¥ f.O IR’
ME/DF N-CTC 4, H S it2= 5% (P =0.07),
L-DNC 2 A ah & #k 22 i, = Bk3h 91.70% ,N-CTC
HAEBE 26 B, BEEAEN 92.90% , 4 LI G 1T
EFEZER(P=0.091), RAETHFEHHTCINALT
21400, 5 N-CTC Z{AH L, L-DNC 20 CPB H][a] % ifi.
I 22 R BA B EM( P <0.05), WK 2,

K2 BERP LGRS I

TH L-DNC 2 (n=24) N-CDC 41 (n=29) P
AT (ml) 751.04+6.08 1 150.17+5.26 0.0001
HEFEREIM(QR) ] 1.00( 1.00) 2.00(1.00) 0.003
ORI R St (ml) 1 269.58+436.36 1 522.41+539.11 0.070
Az E [ n(%) ] 22(91.70) 26(92.90) 0.091
CPB HH[H4i [ U,M(QR) ] 0.00(2.00) 2.00(2.00) 0.0001
Bl AR [ U, M(QR) ] 2.00(3.62) 4.00(2.00) 0.007
WAL A0 B s ] (h) 16.38+8.85 16.79+10.14 0.875
ICU &R [ d,M(QR) ] 2.00(0.25) 2.00(1.00) 0.933
ARJG 24 h FLER (mmol/1) 1.82+1.36 2.41£2.29 0.431

ARJ5 24 h DR GFRED)

LDH(IU/L) 408.00+170.40
CK(IU/L) 604.18+363.59
CKMB (IU/L) 51.03+33.62
¢Tnl( wg/L) 2.410.71
A5 12 h B (ml) 227.67+67.57
FEBERTE] (d) 13.62+5.12

428.28+133.52 0.741
733.79+432.48 0.434
51.79+26.79 0.950
1.82+1.36 0.855
277.78+75.48 0.043
14.04+4.27 0.750

i CK: WUBRILHGE ; CKMB : WLRR 346 [F] TG ; o Tnl . SR 1,
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R 3 CPB H45HFE S HCT {H (xzs)

Y= L-DNC 4 (n=24) N-CDC 41 (n=29) P1iA

T 0.39+0.04 0.38+0.04 0.233
Tt 2= BH Wi 0.27+0.02 0.23+0.02 <0.001
T+ EBLHTE 10 min 0.26+0.01 0.22+0.02 <0.001
CPB 455AT 5 min 0.32+0.05 0.30+0.03 0.125

L-DNC 44l N-CTC 21 HCT ZEFE iy 75 i
ShoR R 22 S TG R S, T AE 3 30 K BT AT A
BELIKTJS 10 mim, N-CTC 4] HCT {8 F &4 &, 5 L-
DNC @iAH 22 53 BA WM ( P <0.05) . W3 3,
23 RE%R  WARFNHLE B E] ICU 15 B Bt
() S A B et 1), AH b 22 S 3 e i EPE( P >0.05) . R
J& 24 h FLER SO WL 3 br 7 4 < FLIRR I 0 ( lactic
dehydrogenase, LDH) HJLR it | WL IR ¥ i [v] T 78
WUES 2R 1 -1, AL ) e 22 S 3 gt = (P >
0.05) . L-DNC 4 FIAR B i 4 2.00(3.62) U, 5 N
-CTC ZHMitL, 22 5% HA B 3% ( P <0.05), L-DNC
HAARJG 12 h Big 5 N-CTC AL R A G4
S P<0.05), W2, PIHAFETIRENIET,

3 3 it

Bt CPB A A £ A 7N T de st e 3, K
BN CPB ELSEELTG I i 7T, {H X T B AR AR AR
AT A AR BN/ e TFE I ED AT 3
AN [ AR B2 P 00 R, o B M YA B, 4R & HCT
EALT 0.20, CHUEB 51 & AT 5, in 2t
e MO HEm B2 A IERSET %D T 5
DA 00 R s B 00 A T 7 A AN R RS A
JAT R B R, AR R [FAT RO TR 4L
TR FE AR FT , T 220 FLAE N PE . R FHAS (W]
F14) S it R T AR, AN ) B9 FL AR B o 2 2 8 AR
WU R S 25 G 1 e, AR B SEIIZ B AR

—I1 Meta 43 M 025 5 /R KR CPB ] A3 R0
ARG O A I KR R AR DD AR R S AR I
AR MBS R R A I 1 3 e A I P
¥R 3/8 Hast, HK B 45 i, i A 10070 o R K
b BT LA Sk o R B, R Ik A A
%% L-DNC 4 %% Terumo—Rx15(40) R A & 88, K
FH 378 St 2l ik AE i, 45 28 D 5 TR 5 °F
35 RGN R 5 IR, 455 VAVD, #
BEFEREL 750 ml; 52 B EA L, 9070 A A
25400 ml, Seit2= BB 2SS W5 &L, CPB
Koot iR TS A 5 R MUA N B R, 52 m

G B gRE SN A R i S At A v ik
/R CPB FEJk /A 1 78 12 | 1L 80 88 A Jan I 2 - A7 B b
Lo R N G R T S B S D - B O 4 10 8
L-DNC 4 AH HCT B &5 F N-CTC 41, HARH A
J £ 40 e R R B AR N-CTC 4, —TiZ
O BELXT B AR 25 R o & 0, B a1 i o 20 A
JEAET R O AUESE A 4 2 BLORFRin AN T
BRI A T EXT TR =75 5 B T4 4y
v 2 B, B 7 B ot 2B B s O 4L A O 4 4 e
REEIH™ , L-DNC 4l ARJ5 12 h gl 5] a0 F
N-CTC 4 ,X 5 Bauer' " 25 I PR B AL % AR 56 45
SRAR TR, B /0N () i 7 £ 5 40 92 fih 32 1A R 1 €
RGP,

Wit CPB #EM ke B IE AL 48 RS
ST ARG IE R S5, L-DNC 20 #i 7¢ 2 0] AR T
N-CTC 41, R HCT {HI &% F N-CTC 41, {HA
WF5E (0 FH A O WUOR o e e 1 R AL 48 5 il
O R RICTE BIESC AR P FE, THE513E del
Nido O UFP % . del Nido U LR P & & —Fh 40 g
AN L WU TIR, AHE )L EE O ET AR )2 N A
AR O P ARA 3 1AM 5T 3 B
del Nido /U WUAR 398 £ U IR T AR FB1 A A i o,
W H S A R UEE T R T A gE A [
JBPE A3 M, 45 5% del Nido JIFHE 3K (4 B 22 I 33 {4 47 45
RAFAE R BRAE K e 4 J5 1 S 56 P VR E— 25 I 5%
DL RZEFXT del Nido (L LR P W AE B L ETF- AR
PR 03 i L 2 s/ () JL A S i o, F 9 4R
HE— A S FI del Nido O WU AT 2 43500 I 452
25 180 min'""' , L-DNC Z4HJLF- A 4 R
— U IURP I, T N-CTC 21 5 3 Jik BEL W s} ] ok F
30 min B REHETE PR, E EHIANZ IR
W T 2 M 2 AR MU B . 2 45 0 U
W | S A BN T YRR A , e o A o o 344 o 1 wT
RRJEH 2 — . ok, A AL Go 0 LR b, il &
del Nido /UL~ 3P 8 s 55 22 I8 B 5520, T /D Ay
WA AR AU IR A R F AR, Bk, N-
CTC 4 RA(FAR - M =1 : 4) & O IR,



R E ARSI 4 35 2019 4E 08 H 28 HES 17 %55 4 1) Chin J ECC Vol.17 No.4 August 28, 2019

235

GEEATIICR AR O RSP T T B R R AE
[ = B Y IR R T N S R T 8 B AT e o e e €
RF A T 380 01 7 £, 5 | A S ) A B ) a0 YRR R, 2 3
SRR MG, R E 5 MRIAE B S L
-DNC 4 %, fE—E R Ll SR i A

1M del Nido CHLGRAP M AR = I =4« 1 4
I, BT LA T 0 ULAS 70 980 s A ) 5 A 9k o TR i 3]
W, oA — b PR IV BT 30 HCT TR, %
FUHLAEREE del Nido (U WL 4 [ B, T I &% B0
FEUE , T 28 22 St PR VBT I TR 0 B, AT L 1 3k )
ARAETFE H (9, L-DNC 20 15 3= 50 Jiik BEL W ] if =
iR g J5 HCT B2 5 F N-CTC 41, ifif 5 BT i G
B2,

G A K S A L B o LR I SE
FAUBI A A () F7E W 4 =4 B R B L-
DNC 2H 54 i i B 2 /0 F N-CTC 4, AA 5 FLER
IR WAL B IS E] By TCU 45 B3 s i) 2 JC A & 22
5o B CPB ML BR/KV- 52 Z R0 R &= 52, i H Bk
5 T ) O A M2 A R AL AR, Rk, 4
Ja it KA, Sh AR LR A 1L, IR A
W2 RHTIRATNG
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(AR ST A P 1R 2 4D Bk 1 — 387 2 =X
B ok RAEY HPE AL

[(HE].BH AU BRI DM (CPB) A P RHER h AR — 3 AR, & BIREEARX, N LBk
W T A, ATETEHT 2017 4F 10 A = 12 AFIEZ TR HESZ CPB FARMALA 40 Bl EE /- RE5 AR A FFA
KA, BH20 0, R A BREETE BB, AR M 10 min J5 pH HAESH AT E [ (7.39£0.05) vs. (7.36£0.03) , P
=0.01], 740, AR AE RAMIE pH K BE RE EH B H AL AR m (A2 F RG22 L (90% vs. 70%, P
=0.11; 85% vs. 65%, P =0.14) , Z5i BT 6E 5 RN A9 1 A0 r s e, {20 3 SR PR M PR A2 10 R TR AR A
(KRB DI BREECT ; AR RR 2 s 4 715 B X

A new formula for calculation of the amount of alkali in patients with metabolic

acidosis during cardiopulmonary bypass
Li Jiao, Jia Zaishen, Du Zhongtao, Sun Zhiquan
Department of Extracorporeal Circulation, Center for Cardiac Intensive Care, Beijing Anzhen Hospital Capital
Medical University , Beijing Institute of Heart, Lung and Blood Vessel Disease, Beijing 100029, China

Corresponding author; Jia Zaishen, Email; jiazaishen@ 163.com

[ Abstract] : Objective The aim of this study was to introduce a new formula for calculation of the amount of alkali in patients
with metabolic acidosis during cardiopulmonary bypass (CPB). Methods The new formula was based on the old formula. Between
October and December 2013, 40 CPB patients with metabolic acidosis were evaluated prospectively and divided into two groups: the
new formula group and the old formula group. Results All of the patients survived to hospital discharge. At 10 min after infusion of
5% NaHCO,, pH value was higher in the new formula group than in the old formula group (7.39+0.05 vs. 7.36+0.03, P =0.01).
More patients were of normal pH value or base excess in the new formula group than that in the old formula group, but no significant
difference was observed (90% vs. 70%, P =0.11; 85% vs. 65%, P =0.14). Conclusion The new formula seems to be more accu-
rate in calculating the amount of alkali in patients with metabolic acidosis during CPB.

[ Key words] :

Cardiopulmonary bypass; Acid—base balance; Metabolic acidosis; Calculate; New formula;

Bicarbonate administration

ROBHPERR h 32 16 40 M /MR H 14 el HCO,
FI 51 # A LU & M HCO, ™ FEAK (<21 mmol/L)
1 pH R (<7.35) SRR 09— R Bl T 7 25 5L
TANFERRER T FE O %% T ( cardiopulmonary
bypass,CPB) F K 1, BH K7 3= 20 ik &, HL AR e i ke 1.1 AX# 5 (Cardiopulmonary Bypass)'® #5
AT, B AR HEARZEAT. A A IR b B i R A 2O . R A

TR TP, (2 2 AR AR A A9 T RE . it , 22
H T A CPB AR 2 IERR MAE AN AT HT 25X

1 #MEHZE

O ITHLIER ), T BN D . EE AR
KB VTSN I b PR B BB 1ML pHL A
AR (BE ) (/S BRAK A2 258 4 19 K F, 4 F5 LA

YEZ BN 100029 bt , T AR EERL R 2 I It 5t vT I e ik
SMIEER-S AU R BRSO G & FAE O, 8500 il i
EBIRITF T

BINAEE: DIfEH ,Email: jiazaishen@ 163.com

(mmol/L) = BEx{AH x0.3,0.3 Bl 20% ) 48 Jifd 4} ik
T L 10% 1) 248 BEL N VR, PR 43 Na™ 223 A 4H B N
ZEH) CPB B AN TONHLA 25 2, it A =0h .
JIF 5 AR ( mmol /L) = BEx [ K 5 x 0.3 + 1 75 ¥k i+
(L) ], Fr 5% NaHCO,(ml)= e M x1.66

12 B % 99N 2017 4810 A& 12 A, 78k
5 T R B 45 52 SUIE TR LN R 40 4], 0 L
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1371 44 SR BB VR BEVE 30 ~ 50 ml/kg 9 HTK W (5%
%2 000 ml) , AR A AN A 5 o L g 28 58
PFHT AL, B 20 1], BT AT B oA A R
TR RE , B RSk, e kb AL 4
INHITE 5% NaHCO, , #2041k ah 7B A 5K
TR R, ASED T E i ER R R I &
DTBEBEAE B2 53 23 1 A (2016005X) , JIr A7 R34
PIETANRE,
1.3 £5FH4 MIRERGRBUEH Y ILL 7R
MFRGERE, EELEHM MK 10 min 5 BE J
pH K E ZEIEH /K, pH F1 BE A9 1E # YL 4351 R
7.35~7.45 }-3~3 mmol/L,
14 %t 5% A5 M Stata SE 12.0 Fl
SPSS 19.0 #ATZEH 450 HT . B FH X BObR i 25 (x
+s) WAL (L) 3RoR . LR ¢ K g if AT I
B, AR R R AT I3, P <0.05 #IAh
Aot #E X,
2 & R

Fr A BRE B B, WA F RS ICU ¥
PR S BT R Te 2 25 5 . R ARk

FFARTURNZ 1 B, W2 (8] LA Ry ik o i 22
5o MALRFE PR BT HE T 225, =

SN BELIKT 5 Wi 4 pH  HCO,™ . BE Na* J L2 ( Lac)
YU i 2 S (H P2 Na" WA T 1E % K F . #
ISFALITE NaHCO, 5 S B A NaHCO, 33 Ho %
GARXHAZL (P <0.05), WA MK 10 min 5
HCO,” .BE J Lac X0 3% 22 5%, 2R, B A=A
#ME 10 min J5 pH HAEG AR S (P =0.01), 5
AN AT B MRS pH K BE YK 1E
B e g A m 2RISR X,

39 i

CPB FARM;, A T il bLam i 4 38 5 AR 34
RGHE IS ABIE FA B R W R T4 AN,
KL E 2R AR T R TRl &, AR5E
FERHEHT A AN, B 22 19 S BB P 4 IE R
B, K IEH B pH 5 BE {H;(HER TG E XL,
ATRE SRR BU/NA K, Im IR EARSPERR thsE i
HUARLELE A ST 22 vh AL, by kit O 24 1 1R v B 0k
JE B M, — B4 100 ~ 250 ml, FE AT
FE, WA B AR LRV, S8 o A A
TR NaHCO, 1 A4 A X4l R 2R 5] 30 ml,
P B 28 38 2 B A XA W CPB AR b
B, UM 2 A, W0 pH  BE &R AR AT A K
SOEH WARSAME , 5B QMR Hh 2 T S 350™

R BERLGOR EHERR (n=20)

FRAE A AR P
BPELHI [ n(%) ] 9(45) 10(50) 0.75
IR (S) 57.71+6.35 56.41+7.02 0.52
IR (kg) 69.12+8.58 69.91+11.13 0.81
B (em) 166.41+7.91 165.33+9.91 0.71
AR (L) 3.55+0.32 3.45+0.44 0.60
Jids NaHCO, 2 (ml) 253+57 302+73 0.03
B NaHCO, % (ml) 126+29 15137 0.02
LW /S pH 7.31£0.02 7.31£0.03 0.58
FHBF HCO, ™ (mmol/L) 18.72+1.05 18.68+1.01 0.90
BHWT /5 BE(mmol/L) -7.34£1.24 -7.47+1.38 0.76
FELWT)E Lac( mmol/L) 1.46+0.41 1.14+0.46 0.12
BHITSS Na*( mmol/L) 131.22+3.95 130.91+3.81 0.81
AMH 10 min & pH 7.36+0.03 7.39+0.05 0.01
AN 10 min J§ HCO; ™ ( mmol/L) 23.62+2.45 25.01+2.76 0.10
4Mi% 10 min J& BE(mmol/L) -1.56+2.08 -0.54+2.20 0.14
AMi% 10 min J& Lac( mmol/L) 1.64£0.62 1.32+0.61 0.11
M 10 min J5 pH IEH [n( %) ] 14(70) 18(90) 0.11
M 10 min J§ BE IEH [n(%) ] 13(65) 17(85) 0.14
ICU ¥ BBl (h) 19+7 185 0.47
fERERT I (d) 14.61+2.61 14.91+2.92 0.54
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ffﬁ/xi%ﬁtﬂ@iéﬁ#%?ﬁi&%Eﬁkiﬂ&ﬁ%&(vehmle,v) 1 JEG B S R BRI R AR 0 kO LR B v R O O A R
18R, AT Western Blot JH T 5%E 55 55 4% 40 il 1) NAD (P) H Y8407 NOX2 Hy 3% M L & Cu/Zn—-SOD FlEH & IR &R
(NEYKF, &R ZEHim R B D Wy T 0 NUEFE AL, LT NE F1 NOX2 H i 4, J‘#E?E'%T Cu/Zn-SOD HJ 33k
K B TR EIIRE, 18 S S T A S 2855 O UL BRI P8 T 08 40 1 30k g 2 30 o o 3 4 A o7 i - — 2
A Bt 205 B R Y .

(R . AU T R B 2 R ol 55 4% ; S TR ik

Paraventricular nucleus infusion of melatonin ameliorates myocardial ischemia—
reperfusion injury
Yang Jinbao, Chen Wensheng, Liu Dawei, Jin Zhenxiao, Jin Ping, Dong Xiaochao
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Military Medical University, Xi‘an 710032,
China
Corresponding author; Dong Xiaochao, Email ; dongxc323@ foxmail.com

[ Abstract] ;: Objective To investigate the cardioprotective effect of melatonin infused in the paraventricular nucleus (PVN) and
its mechanism by improving oxidative stress. Methods The osmotic mini—pumps were implanted in PVN for chronic infusion of me-
latonin or vehicle, and MI/R operation was performed one week later. The myocardial infarct size and index of echocardiography were
measured. Immunohistochemistry and western blot were used to determine the activity of NOX2, Cu/Zn-SOD and norepinephrine levels
in the PVN. Results Melatonin infusion in PVN reduced myocardial infarct size and PVN levels of NE and NOX2, increased the ex-
pression level of Cu/Zn—SOD, and improved the cardiac function in rats. Conclusion PVN infusion of melatonin ameliorated MI/R
injury by attenuating oxidative stress and sympathetic activity in MI/R rats.

[ Key words]: Myocardial ischemia—reperfusion; Melatonin; Hypothalamic paraventricular nucleus; Oxidative stress

L LR 1L FE 73 ( myocardial ischemia reperfu- ﬁl]m 1M ‘% 5% #% ( paraventricular nucleus, PVN) J&—
sion, MI/R) 48 145 4 5 2500 JJE A8 35 FE T2 19 8 22 i 1 A I 25 T SRR I A o U 1 O B e X
Y SRR e WF ST 260, A BB & (melatonin, Mel ) a anL,l_%éEﬁHLI ROS 2 5175 5B fi 20 D B9 44
T LU R8I MI/R 805027 A SClkIRGE Mg SURMOMUR o 3 5 A T i R I e AT TR T TR
W E WSS T MI/R $iE R . 8 S ( nicotinamideadenine dinucleotide phosphate, NAD-
JE R AR A quvifﬂ, T T A % (reactive oxygen spe- PH) ﬂlﬁ%ﬂﬁ%( nitrogen oxide, NOX) X0 ML
cies,ROS) AN AL SV 35 A GUh 4 W g AREEMT ROS I8 UGB . 7 K L 452
SR FUESE ROS YL Fah e MIL/R 45473 (4 0E & vk
HSTE, F5 0 AR %S (81470411, 81570231) ey BEEAEAT

48 1SRRI 4 (2014JM4106 ,2016]M8083) Mel E—F A & PLALER I RS B S
BB 710032 V%, 25 B A PR AF 45— B B2 B U o ROS 1 NOX A 32 HAEH , BEAE 1S I B AL B 1 0F:
MR FRARAE AL RETE PE ' AR SC 0 B AT 55 R 1

BEIEE . ﬁ/J\E,Email;dongxc323@ foxmail.com Mel 1}5‘%51 E’JL\HE{;‘HF{’EFH%%{ZIKW%@E’J ,jJ[IZ Mel
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e EKIEPE NG , By 28 b 10 10 o e a2k A rfofix | L
Mel Z Mt AT 7E T Fefili spar At . REAFIE R,
SR JA 2 LA 1] 5 0 2 AN Y 5 RS A i A A
LR Bl bk oL A8 W 4, 4k TS SO I O JIE S Y K
A Mel AW IZ, RT3 IR 223 B,
SOME B Z R BEITEE e MR Hobt
B 1 IR R AR 2 R LA ] ML/R 8475 P L
AN AT TR T 1 SR, 7E PVN R Mel i
MI/R $i5 00 UER B VR FH A R M, N,
AR LE R IT PVN H Mel X} MI/R 45453 19 .00 BiE
T ER

1 #eExEZ%

1.1 ## SAFEHEM: Sprague Dawley (SD) {8 FE ok
R 220~285 g, M 28 AL KAE LI s ) oo $R 44
RS EREE R LY IR T RS, AR E
H (Alzet Model 1004 ) g A £ [ Durect 23 7] ; Mel (
#0.025 we/h) W [ £ [ Sigma—Aldrich 28 A5 T
ki PVN ST AR RE (7 %5 B (WPT 28 7], 6 ) 5 BG40 #r
B (Media Cybernetics 2], € [H ) . #A& L4 A
B TUOL B ST — A 2 %E ( Dihydroethidium , DHE | 24
ZRAEYAF P E L),

12 7%

1.2.1  SEERSreH ROBERIEE S, % 28 KR RUBEHL
14 21 . DSham+PVN i vE N T kB (vehicle, V) ;
@Sham+PVN i 7 Mel; @ MI/R +PVN #iid: v; @
MI/R+PVN %id Mel, KR 3% 5%t Z 44 (30
mg/ kg ) B s T S IR | 22 J 465 JHL 11 R T 7 44 R o 2%
B S MESREMELERTKG A 1.8 mm, fEIE
HZR MU 0.4 mm ARFEAREE AR AMI K E PVN
AL A BIMANE B, IR 5 % A B
BT, 0T 25T Mel (0.025 wg/h) 8% V(0.025
pe/h) o 1 G AT MI/R BIEEST . R A R RURR IR
J&i , FF M I 25 F LIt AR 3 i A SOREALLC LR il s i
J& 30 min , ¥4 77 5 SZ 25 FLRANTF O NLFETE 6 h,
FESCRERN ST J5 3 FE 23T Co LT i A S8 T AR A
RN R ARIBIEOCFCIEDIGE . Sham 2 #E47 AH 7]
) TFARBAE B ZE i 5 AR 20 WK T R S 5 22 R AT
g, BRI ST S WL T R R TP R, TESCIREE R
B, BT A K B 39% 8¢ T LU 22 AR IS5 AL B8, FH LA
£ HNE ML PVN % 20 20 T 22 09 %0 5% 4L AL
5o WA FARTERRBERIC R 0 N 1T,

1.2.2 #rDsiEVEAG Bl mEEE 3 A S A

KREATEAOER A, DGR A D EIRE, fdh
2% B I 43 %X (left ventricular ejection fraction,
LVEF), 7& % 4 5§ % (left ventricular shortening,
LVFS) FlZe &P 5k AR IH 258 (left ventricular end —di-
astolic volume ,LVEDV) ,

1.2.3 DUEESETE AR e AL KA
J& , FRR I B -S54 LR 30 kA I 5, I8 2% 7 3¢
FQHE (1 ml) Gty 3l IR AR A AR PR g €257 il
28 AR B DK H 50 231 TR 1 HTREE S T HAR O
WUEHZ, <7 RO E AR AF T -80°C IR A T 2 10
min , {5 BUH IV BT OERAIZ) 1 mm J&
MU 5 60 CE AE 1% 5846 =R YA (TTC) 1Y
BERRERZE M (pH 7.4, R 37°C) I 20 min,
FEE T 40 o/L 1y EE [ 2, Yk H FHECHS AR BIL
MR, {8 Image Pro—Plus ZA4 AT SC Gk G4,
DR CIEFC L), TTC He o DX (Z0 68, Bkt L)
AU 8 DX sl (REFEC L) o O LA B T AR A
FET AR 5 B D) O LT A 43 LG (INF/AAR x
100% ) %R .

1.2.4 SMAMARAT PYN 418109 0E  Iif KR
FHIGES He 22 SRR I F T Sk AR BT . WO A1 Jo] IR i
FEAr R AAAE —80°C YR AL FH LA &2 25 U IR &R
( norepinephrine ,NE ) [} 7K - FF /il B 5¢ %% (1) fing 21
PR NEET 4% 2R W B PBS W25 h,
SRIGHEA 30% iERE PBS WA, HRHLUT IR H
th s SR T 221, T VIO A2 U 3L Sk AR 2 R 1Y
o> ARV Y R AL L AT S AR Y) B SR 2
10 pom  REOT R0 T B BB |, -80°C fR 47 T4
PEAL, TR PVN 220 FR o il il
L0 IR RO BVE W, 23 % T ELISA I
Western blot #:il] ,

1.2.5 g miiE S A TR PYN
DX Y AR EOK P . NOX2 #Y— Bt il [ & =
Santa 2y ) . Ty b DAB( A HBRIR) B6
Je MR B UK S BAPEAEM , AETR]—
AT R SRR AS 2 PP R 5 SRR TS A
PRI 25 G 92 20 2 2 €0 PR 200 o S A0 B ) 7
Iy, Horb <49 M EAYE > 6% A BHTE

1.2.6 Western Blot 7387 X% PVN 215 3K iE 174K
I A0 Hr , LI R NOX2 FlAR 4 48 24k 9 15 1k
it} ( superoxide dismutase, Cu/Zn-SOD) B 1 #% ik
Ko B —3t ¥ B 26 E Santa 22 7, F NIH
Image J B3 H 550 B
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1.2.7 Sitortr A SEEe B 3 % SPSS 13.0
AT GE 22 AT, SERR R I B e AR v R (x =
$)FR, R K P<0.05 HESHEGH¥E X,

2 & R

2.1 PVN #riE Mel T & &S fL A A 55 3 B 45
AR HESEIVEE T PVN B Mel X Sham 2H K L0
B 45 57K . 5 Sham+PVN i V 4 %) L,
PVN i 3£ Mel X} K B0 %8 (heart rate, HR) |
LVEF \LVFS #1 LVEDV & 3 520 ( P >0.05,
# 1), 15 Sham+PVN #ijid: V 4 %, MI/R+PVN
g VAL EN R A0 LR A, H HR AT LV-
EDV 34/l LVEF Fl LVFS ¥ ( P <0.05,% 1),
Ji9M5 MI/R+PVN ik vV 41 i, MI/R+PVN fiE:
Mel ZH i 78 LVEF F1 LVFS 4 i 28, HR 1 LV-
EDV #I47 BT AR ( P <0.05,58 1) . X SEH0HE IE B
Mel 3457 7] 23 MI/R 51 & .0 LR

2.2 PVN #ri& Mel £ % %1% S LA @A Sham
+PVN HivE V2O R 50 LR FE T AR (2+0.6) %5
Sham+PVN #iiiE Mel 41 (2+0.2) % FL i G0 12422
(P >0.05), Fafi R H A0 ILEESE AR B
Sham+PVN #ijiE V 41 A i 3 3 in [ MI/R+PVN %
1V £ (38+4) % vs. Sham+PVN #ivF: V 2H(2+0.6) %
( P<0.01)], MifE MI/R 41, %55 Mel J5 , KEC AL
B 1 FLBEH 98020 [ ML/ R+PVN %3 Mel 41 (24+2) %
vs. MI/R+PVN % V 41 (38+4)%( P <0.01) ], UL
K1,

2.3 PVN #riE Mel -THA& NE K-F  NE 23854
LGB AR EY) i ad ELISA & Fil&E, 5 Sham+
PVN % V 40 He 48, 76 MI/R+PVN #ivE V 4K B
(A E I AR il PVN 2H 40 BoR ) 3 s K7
) NE Fik ( P <0.01) ;2R 100, 7€ PVN $iiE Mel 1 4>
A, ANE AR W PVN 41409 NE (19 %k B
SHAE P <0.05), VLA 2,

L JUUARE B T AR
INF/AAR (%)

50

~
=

(98]
[en]
T

— [>]
(el [en]
T

7. MI/R+PVN #ivE V 2405 Sham+PVN &l vV
ZH LA P <0.01; A :MI/R+PVN 473 Mel 20 5 M1/
R+PVN #ivE V 41 H%: P <0.01,

B 1 AL WURESE R H g
® 600
=
Z 400}
[
g
sy 2001
=
0 < < N
o @é\e\ & &
%(QX XQ X\Q”X Q»XQ
& %X\rb(‘\ Y g\\\
®
® 600
=)
2D
£
o 400 F
Z
i
K
%‘3 200}
\Z\
>
[a W
0 < < N
& XQ@ & Y
= o W X\

i # :MI/R+PVN $iiE V 415 Sham+PVN #ii vV
ZH LA P <0.01; A :MI/R+PVN %13 Mel 415 M1/
R+PVN #iiE V 4 P <0.05,

2 R[F4lE] NE k2509 i

F1 REOEGER (x2s)
skbi Sham+PVN % {4 Sham+PVN #ijiE MI/R+PVN % MI/R+PVN % P2
V4 Mel £ V4 Mel £
HR (¥X/min) 32919 326+8 0.595 39911 0.016 364=10 0.021
LVEF(%) 81.6+6.5 80.3+8.1 0.511 51.6%5.6 0.033 63.2+5.8 0.041
LVFS(%) 51.3+8.0 52.2+6.4 0.682 30.3+4.6 0.024 38.7+5.5 0.031
LVEDV (ml) 0.55+0.1 0.58+0.06 0.657 1.21£0.17 0.011 0.88+0.13 0.016

VRS 3 R T A S A P AR Sham+PVN #i1E Mel 205 Sham+PVN %7 V 41 104L; * P {h MI/R+PVN %1% V 205 Sham
+PVN §iiE V 4 H 8 2 P {E 9 MI/R+PVN $i7E Mel 415 MI/R+PVN Hiid: V A K,
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2.4 PVN #riz Mel T & Cu/Zn-SOD & & #) & ik

Western Blot F & I 22 7 b Bt 81k B 06 PE bR &5 19
Cu/Zn-SOD ., Sham+PVN #ivE V 4.0 ER Cu/
Zn-SOD FH 174 /K ¥ Sham+PVN ¥ Mel 41 1t
BIGEI2#2£5 (P >0.05), 5 Sham+PVN #ii: v
HA I, MI/R+PVN #iid: V 41 K BAE T I PVN 41
2l Cu/Zn-SOD & AR B EFFK( P <0.05)
1E PVN e Mell > H 5, MI/R+PVN #ivE Mel 20k
UK BT Cu/Zn-S0D & 16355 MI/R+PVN il
VAR BEE(P<0.05), WE 3,

®

Cw/Zn-SOD D GERE o - E— 31T,

B-actin e E_— s Wss—— 13KDa

107
8. 508
(/IJ | =
SX Eo6}
R
® ]
T Eo0af
&8
E | 5 02F
z .
0.0 N N
(4 9@
‘QXQ@ Qqé@ &XQ® XQ\(%
%‘&b «(\%’@X @\\ \\$

i = :MI/R+PVN 47 V 45 Sham+PVN $iiE vV 4
He#E P <0.05; A : MI/R+PVN $ij i Mel 415 MI/R+
PVN #iid: vV 41 L P <0.05,

3 PVN $iE Mel X Cu/Zn-SOD 2 A FGK 0 HE

2.5 PVN % Mel 7 4K NOX2 #9 & & KR-F 4
PELH AL Western blot £5 5 27~ , Sham+PVN #ij i V
2 5 Sham+PVN i3 Mel 2H b8, NOX2 BH 1 i 28
JUACE T NOX2 i RIBK TGt 22 7% (P >
0.05,K14 A~D), MI/R+PVN % V4R
fili PVN ZH 2 NOX2 A 28 7080 A8 Sham+PVN
HivE V 4HiE (P <0.001, 18 4 A F1 B) , PVN % Mel
1 ™ HJG ,MI/R+PVN %73 Mel 41K FUAY NOX2 PR
P2 TCRCR B MI/R+PVN $iid V H BRI ( P <
0.05,/% 4 A fil B) , MI/R+PVN #iivE V 4 KT
Fefili PVN 21419 NOX2 2 1 #6315 KP4 Sham+PVN
B VAR EIE(P<0.05,K 4 CHD),PVN i
I Mel 1 A5 ,MI/R+PVN %1 Mel 41K BT NOX2
T FK KT8 Sham+PVN Sk V 20 B3 AR ( P
<0.05,14 CHID),

RS oV -

e O

MI/R+PVN Mel

(%)
o
T

NOX2 BatEphZ: cH A
(2X10° 1 m?)
—_ )
[ o

(=)

NOX2 il omsiis. WS s  90KDa

B-actin e sm—  amm— w—— 13KDa

©

EATEKT
-

(arbitrary units)

PVN'[ NOX2

)

KN
4@ ;z@
&%

o
<5

A M B, « O MI/R+PVN $iiF V 415 Sham+PVN %
VA ELE P <0.001; A ) MI/R+PVN #iiE: Mel 415
MI/R+PVN #iid: V 4 b P <0.05, C FID: = iy MI/R+
PVN #iid: V 415 Sham+PVN #iid: V 4L b3 P <0.05; A
A MI/R+PVN 4ivE Mel 415 MI/R+PVN v V 4 b4
P <0.05,

B4 RIEIZHTE NOX2 & 3351 ik
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3 3

AT, E£F TR EI. OF B PVN H
HFRBWERN S5 T MU/R #1145 ; QPVN % i
Mel AJ$& =40 A AL 0 76 1, 30~ B0 PVN
NAD(P) H 4L ¥ 3 NOX2 (%3 ik 7K F; @PVN
HivE Mel AR T MI/R K UMLK A PVN thi
NE 7K, ZRik DL L 25 R AR T i PVN i i
Mel A B T2k MI/R i,

AICHIRIE, B EME RGEDRERAL S B W
NE 7= A4 2 [8] i A7 5 AE F X MI/R 2455 % 56 &%,
FAMT I, LB S T B PVN #2803 5l
(R S 3 UAE T AN R S A A S B, IR i — 20
e T 0 LB I BRI ThRE S s R R
B, Mel T &5 25 R AT o 0 K UG 4/ 81 A0 T 2696
B ARTEAL, Mel HAT Z R 2ERN , & ] LA
21 ML B B, 9 H. Mel SZARTE KL 2 )iz %
5L 7E I PYN 80P ARFEFT ) ST Mel Xt
HNE ZE AR 218 S AT R ABF R P & B, 5
Sham+PVN fiiE V 41 AH L, MI/R+PVN Hi{F: V 4K
FUEY PVN dl 2L AN 2% b NE 9 /K 7 8 35 7 &, i
PVN #iid: Mel TG NE ()35 ;53X £ 8 PVN $ir i
Mel W] U2 22 B b 28 (1) 2k B S0 , DT 0 — 25 ol 5
ML/R #1473, Mel X 3¢ 8% 28 2o o5 33 37 1 410 ol 4
AIRE S X A AL N B A O, SOl AT R
Mel FYHTC LR I 2000 3 22 5 50 484k Bt i 308
B A O Tl B s A Ak A D 2 R A RE I AE A
ST Mel WA RS A B ROS AHELVEH, BEfE
B AR AL B0 R E AR B A R BN
PVN 1) NAD (P) H W3, Jo H 2 NOX2 il NOX4
&= ROS M FZRIE, 78 T Bfilirh, ®7KF- 1 ROS /&
B A JE) 22 R 28 et PR B B R K BH W A
ROS [TE B AT i 2 B AR S 26 3% 35, SoD 1
J— PP AL T ROS 15 S 1 8 AL 4H 2 45 1Y
F—iBREZ ™ AW & B, MI/R+PVN $iit: v
21 PVN ' NOX2 By ik 38 2 7 &, bt A1k i
Cu/Zn-SOD AN % Sham+PVN #ii{d: V 4100 &
WAk, SRT, PVN % Mel $2/5 T Cu/Zn-SOD Y3
IRAKOF JFREIR T NOX2 (yRih, BT UL ES5R %
HARHLEE . N MK PYN H g Mel n] i i #& S
ATt 11 3 2 5 R A S il 1) 22 5 R [ A1 58 v
235 8 I s MI/R $i45 .

B2 ARG R R B PVN $iid: Mel 7] 2035
MI/R KELH SOD [ REARFT NOX2 R34 ; [ i fE
W ML/R K NE BY3E A0, X SE45 LK1 PVN fij
T Mel 1] L 2 9 55 480 T 0 T8 A0 28 A1 52 S bt 22335 )

KXHT MI/R #1455, AWFFE R Mel 7£ PVN 4121
HA AP S I M, R HAE MIU/R 314055 T 9I6 97
PrEEE TR ; IF i — D4R T —Fh Mel £ 14X
MR GAYT MI/R 35 0038 7

SE 3k
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Goal-directed perfusion management during extracorporeal circulation

PR R R AR ) R

[ KR ]
[ Key words] :
Optimal blood pressure

ARk | Bl O JIE SRR S MG A ((extracorpo-
real circulation, ECC)FARMIEE , DIEAR LT H
A PR R B f 22 RGO RAE 2B B (a-
cute kidney injury, AKI) ZEKER 2 ARG H UL IF H ™
YA, B R A A . X a AT
b ECC A B MG , (RAUENLIARE T, L, —28 L5
RS PR 50T T i B AR S 1 IR & T A
ECC G, I 4 SChy H b5 T 1] HE 12 ( goal —directed
perfusion, GDP) S R HERE ECC o AR A BEAY
HETE AR O NETARIET RS I LAE

1 GDP &

KIHLISK  ECC H DA K (43R 1o R A v >
THEET L, SR, FEAN A B IRLE | U B B TR
BRCARAS BRIETR BE S5 25 F T, QAT i foe A v
Qnfay iy 1 E 1R A 5 ( perfusion flow, PF) 215 78437
fEGEI R ECC A B A FR AR B 45 PR
TR LLAN M L2 P33 )k (mean arterial pres-
sure, MAP) 80 ka7 I R G i ik i 48
HIFIJE (S, 0,) JFLIR (lactic acid, Lac) JITZLAMNETRE
(near infrared spectrum, NIRS) %%, GDP &7 ik
TEPRAEER I 455 A Bt (DO,) VAFE(VO,) . &
PR A AR B (VCO, i) S5 EACHHE bR, 7R UE A 1k
it R H v RS FRAVE N RETE ) H AR, U482 ECC
T MM A A R A A I T B A 4
e AL ECC FETES e, o A R 2 (DO, 1) K
HEI S GDP A B D8RR ' . GDP Sl A5 Al
THRIAEM ECC Hh2H 248 B M ARHE IR O et
HEFT TR, £ 5 ECC JBud, DU R el As 3 LS

YEF AL 610041 JCHTS, PU)I A2 4 I Bt R
EITEE . 2R, Email ; wr.zhou@ hotmail.com

PROMIEEE ; AR 1 ; SV 20 S8R s fRe R il &

Extracorporeal circulation; Goal—directed perfusion; Oxygen delivery; Oxygen consumption;

2 GDP SLHEtkB&

ECC V7 %00 D D) 2 4 R AL A S8 L 75 -
PRUEZHZURE 5 FH 0 4 it 2 2S5 4 19 48 A
14 S, 0, Lac RIRIAE SR X LS HOABAFAE—E
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EEEFIER ., JFH,S, 0,ALAE I 4 B 1 AT
A, T AR B AL A Vo, AR, BIE S, 0,
IEH ISR VUL &3 B E RS T R AFr
HFHI DO, Lac 24l 21 TC A BEfR 19 7= 4, (HFE ECC
G AN E A W e G LT HURHE T E R S B
512 Lac T+, Lac MARLHA WS E . Shahba-
zi S5 FSE R, ECC AR R Lac MUES S, 0,378
PG, B A BB FAVE IR mR A Bk
SUREEA R HEBUAR R A S8 55 VR AR IE O i B
B A A AIE (IR GO R ) 5 SR AL
FIEH . Vh B R AR i g SV T e S B
WA R W, T GDP B HE 1 058 by L2
HPET — B R AT 3K LL DO, VO, %G Y
GDP W B Sl A AT
2.1 B AARMIEAR, J8F ECC i E
2.1.1 DO,i ECC Hilfy4 5 DO, id i 5 i i 7fe
PLBh Bk 4 & B 1S DO, i=PF[ ml/( min -
m?) ] x[ 1.36xBNKIMLL 3 1 & (Hb, g/L) x3 k&
TN (Sa0,, %) +0.0031 x 3l ik .53 & (Pa0, , mm
Hg) 1. DO, HeA$ Al Sz (9 I A . Hb F PF $8 4585
REZEA IR MR DO, , A, DO, i & ECC* et
BEFMREERERNEZ —,

IEH O BRSO CRE T, PF N 2.3~2.6 L/
(m® « min) , 83 Hb N 120 g/L,DO,i Z°H 350 ~
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500 ml/(m’ - min) ., ECC (8], b1 F I 3% F% B, Hb
AR ZE 70~80 /L, W ECC Wi 4if 2.2~2.4 L/
(m2 « min), oy DOZH%[S%% 200 ~ 300 ml/(m2 .
min) , A SR 4 B VO, A7 )5 1 i 42 4% B
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Z IR R BR T R4/

5 DO, i B {E WA N /N4 DO,i, BHE
DO, REAS , HLAAE i 3 i A 3R R DLy VO, A2
>4 DO, fI% Z 1 S B, S B O3 A 3 de R M5 A 2R
DO, 4k%E R, DO, 5 VO, K &btk &5 84
B VO, TR HBUVE G T R AR, B,
45 DO, 5 TR 5 DO,i BREED ) FREFORE
T, IE5 DO,i Z5°8 330 ml/(m* -

#ekF ECC E] DO, & TR A DO,i, & GDP 4
B E BRI % B KA ST R ECC Al
B DO, i, 0¥ L4 —m bR, FAE 2005 42006
A Ranucci 25T A BAGHE 12 /17 BE P LA I PRI
58, TER T ECC H Lac IUE YA G K & X 5 s
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FEL Lac ARG IN 5 1 56 T 5w IR 20 ok 55 % A% AR
H1 DO,i H5ARE AKT A M B R, DO, i KT
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B S5 , de Somer 457 [m] B 43 BT 75 KR 5 i S () =
B O IETFA SR G R FERL, 85 3 S m DO,i KT 262
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MAREWNZ R c—RIm/K I L1 T Z B AE LT
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AR A SR R TR REAR L T A I
RAFFEHE— 3T ECC H DO, 111 7 B (R A #E 4
DO, i XF O EFAR B TS 5200
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HUIHE X S B8 R R R R R ORE  iB N %45
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212 VCO,i i —A ALk (CO,) 43 Hr A &
ECC JEJifi th F CO, A BLdt (VCO, ) , bR AR TH AR
(BSA), 1 18 %] VCO, i, LAz Bt ECC H ML & &
FELT D VCO,i[ml/(m® + min)] = [ MK CO,
(eCO,,mm Hg) xS PR & ( Ve, L/min) x 1 000/
760]/BSA(m*) . IEH B, W KA T, VCO,i 4
9100 ml/ (m? + min) """

ECC 1, i1 BRI | 030 B AT 56 P R 1 5
M, VCO,i B IEH MNA B TR, 53 VCOo,i T+
AN DO, A R IR VO, 34 &5 R &
FHHUATCEACH N, ECC H VCO,i Ik R E L K
60 ml/(m? - min) """ 5 DO,i ML, VCO,i fE
LN ECC W & Lac MUAE"" . SR17, 2011 4F So-
mer 257V HF5E DO, VCO, 5ARJG AKI Y2, 45
BREAE VCO,i M IEASER &5 AKT 000 % 6 7
B, 454 DO, (DO,/VCO, HAE) , VCO, (il
FERTIN BT T B B A L, 2 H 8 ECC il
FRHEE M E AR
2.1.3 MK DO,/VCO, IEHIRAT,DO,E VO, i
) 4~5 f%,D0,/VCO, lLEHZE & ) B DO, 5 VO,, 5
DO,i, VCO,i ¥ J& T & % i GDP I Il 5 457,
Ranucei 257 BF5E SR, ECC H DO,/ VCO, <5 &5
Lac IMUAE AT F, 98 %0 T Lac #f )5 BAS &2, L
LTI I Lac 7K V-RE R AT (4 S WRAH SURE . 53 A WF
FE4RAE , J X DO,/ VCO, Ml <5.3 5.0 EAR G AKI
RAERRBUG MR BECC T fed, 354 Wkt k42
file SP-EVE VA T B R R IR 5 BT | R AE
o7 56 PR 2% 40 2 5 Wl S 0 B R B E 1, ME DO,/
CO, LU T BB AN B IR IO 56 — 28, Wit — 221
TR AR IE
22 %FHECCPRMERE RIEFZPREREHERE
ECC il 48 3 H 2 4 Rr 2% B 0 e, fef il 2
SRR S I SOBl ST A FE bR, B AR T A i 9 B
Bl R I E R HE B SR 0 R D) R BRAE R
BARZE A LR, &5 v Mo 2 7 ECC v MAP H #5
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FIRBAR IR A 4E R B ECC ' MAP 7E 50 ~ 60
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ML HE BRI 35 T8 2 R i e 228 K ki 7K e 9k 20> 1 94
B IE RS IR 458 o i DA R T A e e e 1 21
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T SEEF W CBE [ 2l 1y Dy fg 485 1% 1Ak
B X RO NE T AR A 8 E 2 CE
2, CAMR R, ONEAR H MAP & i CBF H 3l
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JEPRAEIIE] 1CU 455 B B[] B A3 [ Hof () B K 228 1 A
Ko AT VE T HEVE VLA A i DR AR T RO
1ScO, B ( 40 A o 4 35 1ScO, B 1R HE < i il (8 1Y
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