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Application of cardiomyopeptide in blood cardioplegia in severe heart valvular

surgery
Zhang Li, Zhou Chengbin, Li Guanhua, Peng Dong, Luo Zhichao, Lin Zhonglin, Zhang Xiaohua
Department of Cardiac Surgery, Guangdong Cardiovascular Institute, Guangdong Provincial Key Laboratory
of South China Structurel Heart Disease, Guangdong General Hospital, Guangdong Academy of Medical
Sciences , Guangzhou 510080, China
Corresponding author; Zhou Chengbin, Email ; zebwwww@ 163.com

[ Abstract] : Objective To investigate the myocardial protection effect of cardiomyopeptide in cardioplegia in severe valvular
surgery. Methods From January to December of 2016, 93 patients with low left ventricle ejection fraction (LVEF<50% ) underwent
valvular surgery. Their clinical data were analyzed retrospectively. According to whether cardiomyopeptide was used, they were divided
into cardiomyopeptide group (47 cases) and control group (46 cases). Surgical procedures included 37 cases of aortic valve replace-
ment, 12 cases of aortic valve replacement and mitral valve replacement or mitral valvuloplasty, 44 cases of aortic valve replacement
and mitral valve replacement or mitral valvuloplasty and tricuspid valvuloplasty. Cardiomyopeptide was added only once in the first
blood cardioplegia in cardiomyopeptide group, the dosage was 3 mg/kg. There was no cardiomyopeptide added into blood cardioplegia
in control group. Perioperative LVEF, myocardial enzymes ( creatine kinase ( CK) , creatine kinase isoenzyme (CKMB) , lactate dehy-
drogenase (LDH) ), liver and kidney function, ICU time and usage of vasoactive drugs were analyzed. Results There were no signif-
icant differences between the two groups in age, weight, cardioplumonary bypass time, aortic cross clamping time and ICU time ( P
>0.05). Echocardiography at 24 h and 48 h after operation showed that LVEF increased dramatically in cardiomyopeptide group, but
not in control group ( P <0.05). Results of myocardium enzymogram showed that CK and LDH in cardiomyopeptide group at 48 h
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after operation were dramatically lower than those of the control group ( P <0.05). CKMB in the cardiomyopeptide group was dramatic-

ally lower than that of the control group at 24 h after operation ( P <0.05). There were no significant differences in liver and kidney

function between the two groups ( P >0.05). The vasoactive drug index was dramatically lower in cardiomyopeptide group than that

of the control group at initial ICU time ( P <0.05). There was no mortality in both groups. Conclusion

Application of cardio-

myopeptide for injection in blood cardioplegia has myocardial protection effect in severe valvular surgery.
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Del Nido «[» B 55 58 1
NG e N e S S R v

RAR,E Fox B EXRH AT OB OEIA K K, ERE

[(WZE].BW DENINERIN AT Z MR St.Thomas {5 (STH ¥ ) 451, X H 44T Del Nido 5453 ( DN W) 7€
BRI AR PR AR, & AR N ATRETE AL A 5T, WUE RN EEBEAE 2016 4F 7 H & 2017 4 5 A By 4k
1, 34k TRV A T 7 A —F AR/ N F BURSMEIR (CPB) FATIRIE B AR M B IR AE 18 & & 65 % 2], 3t 178 fl B ni gl
AWF5E, BEBHLS A DN 41 (n=92 ) F1 STH 2 (n=86 ) ,.Co LERS 53 51R F DN ORI STH W I: & F5¢ 10O I R R
FARBIFARR AT 6 h ARJFH 1 K ARFH 6 K 4 0, M CHUNESEF 1(cTal) F7KF, I8 B35 BIF AR H
Al RFE bR, LT B FARIAS AR IR 225, R DN AV 353E R SO E R 2448 STH /b (H AN B A rpc JiE
A &M R A2 (2.2% vs 3.5%, P =0.596) , A 4 J5 F S kBT (ACC) B[] K CPB B[], 4353124 (61.74+25.23 ) min vs(69.91
+£27.14) min, P <0.05 F1(91.98+42.60) min vs( 100.23+31.38) min, P <0.05, 5 STH ZH{% Tnl WE{EAH I, DN 2H Tnl #BEH R
TR, 20900 (8.1244.33) pg/L H1(11.03+6.33) pg/L , P <0.001; FHSGIEIH 734775 I o Tnl WS ACC i[RI JEAH5C
( P>0.05) . BAFARICT: AJGHAAHSCNE RIGHR X AT RAE R AEFZ MG FE L (P >0.05), &t DN W&
5 AT B BERSE R Co M 26 GRS 35 TR 0 v S A7 A R A, O LR R 50 % B STH WS A 4, oK UL A 2 AR

[ %271 Del Nido U2 ; St. Thomas O JIFFEHEE ; O RSP  RAMIEER

Application and effect of Del Nido cardioplegia in adult valve replacement

surgery
Zhang Kaitian, Cao Yong, Liu Chao, Cao Yongke, He Yong, Chen Kaiming, Chen Bo, Wang Maosheng
Department of Cardiovascular Surgery, The People’s Hospital of Gaozhou, Gaozhou 525200, China
Corresponding author: Wang Maosheng, Email . gzph6664924@ 163.com

[ Abstract] ; Objective To evaluate the safety and efficacy of Del Nido cardioplegia ( DN cardioplegia) during adult valvular
surgery compared with modified St.Thomas cardioplegia (STH cardioplegia) , which has been widely used at home and abroad. Meth-
ods This study was a prospective randomized controlled study.The clinical data of 178 patients undergoing valve replacement operation
in Gaozhou Hospital from July 2016 to May 2017 were retrospectively collected. Among them, 92 patients were randomly divided in to
DN group while the rest 86 patients were assigned to STH group, using DN cardioplegia or STH cardioplegia in operations retrospective-
ly. All of them underwent surgery in routine cardiopulmonary bypass ( CPB) by a same surgical group in Gaozhou Hospital. Blood sam-
ples before operation, 6 hours after operation, first and sixth day after operation were collected and levels of cardiac troponin I (¢Tnl)
were detected. Finally, relationships between the expression of ¢Tnl and patients” other clinical features were analyzed in detail. Results

DN group had less mean infusion times and lower perfusion dose than STH group, but it did not increase spontaneous contraction of
heart during surgery significantly ( the ratio was 2.2% vs 3.5%, P =0.596). DN solution could significantly shorten the aortic cross
clamp (ACC) time ( P <0.05). The release peak of ¢Tnl was significant lower in DN group than that in STH group (8.12+4.33 pg/
L vs 11.03+6.33 pg/L, P <0.001). The related and regression analysis showed that there were no obvious correlations between the re-
lease peak level of ¢Tnl and the ACC time within the stipulated time of the two groups ( P >0.05). There were no significant differ-

ences between the two groups in the operative mortality rate, other related clinical indexes and related complication rate ( P >0.05).

ELWH: | RA T REAREAB ARV ST H (A2017436)
YEFBAL: 525200 =M, ) AR EERF R B M BE M 7T N RS e 0o 1 A8 SR
EIEE . %4 Fmail : gzph6664924@ 163.com
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Conclusion Del Nido cardioplegia performs well in achieving heart arrest. It is easy to manage with good short—term effects in adult

valve surgery. The myocardial protection effect of Del Nido cardioplegia is more superior than conventional St.Thomas cardioplegia, and

no obvious contraindications are founded in both of them.

[ Key words] ;

St.Thomas 1545 ( St. Thomas Cardioplegia, STH
W) ST R D], TR ESMRE AR Th Bl iz i H
ZORAE 20~30 min EHE, R T FORAYE R, OF
HIRE 2B IR e, w] i e 4R sh ik i B 4
B, TR TEEAR S0k 1 P S5 I, i IR 8 5
B % 25 B B B AR A0 I A AP B &R R
7, 22 4 R &g A BHTRT A6 A JEE 457 490808 h
K

Del Nido 583 ( Del Nido Cardioplegia, DN &)
SR FH AU O A PSR, T 6] 90 ~ 120 min Y
1K, FeR BT RN L WA BB A2 22 YCHE 1 1 A B
RS, H AT E BOUE SETE R e LA P )y T
FERCRAF T ME A SR 5T R DN YBRTE B
ONURIP R R 22 4 AR, A2t il RIS IR
HESE DN JBGE & AN ) 4R 8 By B iy AN BE, I LA
CHEAE SN P ) e e R Az 0, R N O
T DN RAE RN T A i R B R AR TE A 2, A
SCUARL T iZ /8 STH W AR i, 783 DN B A
PREFSETA v B) A R

1 #MEIE

1.1 s ARFA AR HTIETEREYLAT BT, &
AT TN R BE B B 24 A0 B 5y b (GYLL-
2016019) , ATEEH 2 B MG R 1, R4
FF 2016 4E7 A E 2017 4E 5 A, E@E M AR EE
B A 7o IR R 4 A R 3 WSO TE A R] 1
LR, T AL LT, BEPLSY S 2 41, th
LI TR ARG ERIT AR 45 BE AL 555 2 4115 8., 40 3R
FH DN AT STH AT O LR, AR B AE AR
BE SR A S E AR, 3L 178 B i3 vT gy AHF
5%, Hor DN 26 92 {5, STH 4H 86 il . 4N AbRifE N .
OIFRATEA Bl AR 2 R0 IR RS | 76 LA
AMIEFR ( cardiopulmonary bypass, CPB) T 47 # ik i 4t
FARIEE QA F AR i R — 3£ 7] E I F AR/
Y5 B N B IR TE 18 B8] 65 5 22
6] HEBRARAHE Sy . OB IR , ™ 5 Ml 5 B 518
P R @Q ABE IR #EA ICU Wi imiAar s s
BFAREBHE ;OF I ™ E 1 R 3 ko 28 75 2 [\
BTt kS5 B AS A AR ; @G IO B B B 75 [ 147 40
BHESHE A ; @ ORI B AR B3 ; @ F 26 R

Del Nido cardioplegia; St.Thomas cardioplegia; Myocardial protection; Cardiopulmonary bypass

WA SR R

25 77 B, % 101 6], 482 (50.3+£10.89) %/,
A (51.8+11.87) kg, T BE ARFH 2R OB
Pl RO Sl B AR 2 O IR |, O HoW A TR 98
LT TE CPB T AT e TR B A Hf R0
E A (mitral valve replacement, MVR) | 3 s ikl &
K (aortic valve replacement, AVR) MVR+AVR, K
HORR S = SR R B = I S i i 0, Wl AT =2
MR A (tricuspid valvaloplasty, TVP) o Fr A 4F i
L 50 2 1Y B E AR ET R H AT IRIR Bk i S A A
HEBRIE o , LABRSN e AR 3l ko 728 %0 LSS 25 1
I( cardiac troponin I, c¢Tnl) I E M A J5 K & 1) 5%
M, BARBLLAT AR A m AR 1, PIHBHEAR
HIREZRBTRIC 22, AL 1
1.2 REAF AR REE T ARBFARE & L AL
B ST HL T R T ERIR A SRR, SR R
TP ML BhIE S, AT SN R A s P
DI RO B, 20 S I AT A RSk, IR B
Haevr i, 4 B IR AL, WAL CPB 3 %, 0 42
1L #E [ B[] (activated clotting time of whole blood,
ACT) >480 s B FF i CPB, RH 44§ ACT>410 s; K
P4 B VAR TR A O JUE 45548 T A7 2% 2R TR, e
AFAREHE—FEARFER, REAICU T
PRTT
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o[ o]
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R PHIARAT— B O HE

DN 4 STH #

TiH P1{A
(n=92) (n=86)

ZHE[n(%) ] 53(57.6) 48(55.6)  0.809
FIR(S) 50.15+9.08 50.48+10.22 0.823
R HE (kg) 51.78+9.62 52.84+10.43 0.648

FHEH (m?) 1.87+0.83  1.61+0.66 0.707
LA (%) 57+8 54+6 0.203
AT LVEF (%) 55.83+7.97  55.40£9.19 0.745
DIIFESIYL(NYHA) 2.41£1.10  2.77£5.29 0.321

s Al 0.872
KBRS [ n( %) ] 59(64.1) 52(60.5)

JERGE DIR[0 (%) ] 13(14.1) 16(18.6)
BATHEERRZE [ n( %) ] 14(15.2) 12(14.0)

HAl [ n(%) ] 6(6.5) 6(6.9)

FAI KX 0.851
AVR[n(%) ] 13(14.1) 10(11.6)
MVR[n(%) ] 14(15.2) 17(19.8)
AVR+MVR[n(%) ] 16(17.5) 18(20.9)
MVR+TVP[ n(%) ] 36(39.1)  31(36.1)
AVR+MVR+TVP[ n(%) ] 13(14.1) 10(11.6)

7 : LVEF ;left ventricular ejection fraction , 250> & 5t 1L 43 %% ; NYHA .
New York Heart Association, 21 Z5.0 N HE4 9 .

1.3 SR 7 & ARIEBEVLBCLE R, BE L
DN % 5% STH ¥ #E #1710 WLAR 4, DN #F1 STH
WM FEZR S R 2, HHL CPB e & 2
575 E Stockert—sc B A T .0 HfHL  Medtronic B A i
KA G RHEIRMIE ST I Az 77 (0 Sl kR i g 4 |
RSEPHER BT 2SI B2 w AR 7 1 & AR R S MG
WA, LA 1000 ml &5 HLUAR BT 50 ml AR
I 4 000 TU FFREATE BE e, ML 4R
AR 32~34 C AEH 3 R R (8~12 C) YK
W, FERBELIT £ Sk , 28 3 s kAR SR 73 1, 5 9%
FIPRE AN BE VI R A S AL A
RBIKSIKFT A HEE . HEE i 50~ 70 ml/ (kg -
min) , #E R 4ERRTE 60~ 80 mm Hg, #5445 714
kI 50~80 mm Hg LT K E> 70 ¢/L; 2R
o FaSE B AEFFEh kI pH 7.35~7.45,PaC0, 35 ~
45 mm Hg, DN WHEH % H &S Bk 0 L&
E B bR o - 5 3 R o 20 ml/kg, B K HESE & K
1 000 ml; Fyk ¥ 1 J5, 3 3 Bk BH W (aortic cross
clamp, ACC) Bf [H] 7£ 90 min AN T2 & M4
90 min J& , {0 3T B 1B 6] £E 30 min Y2, LA 10
ml/kg Y EZERF, (IS 30 min, W HEE 20 ml/kg
(57, STH W IRIEELL 20 ml/kg B9 S5, 4 25
min YEE 1K, BFE]#E1S 25 min %, P4 10 ml/kg )

R E A REEAERE . HA O LR R AR R AL

%2 DN M STH ¥ AY EELH A (ml)

% STH ¥ DN ¥

500 ml 3 VA ST B R
20% H & B 0 6

25% i BBk 20 4

10% A4 30.75 10

5% iR AN 40 15

2% F %R 10 3.25

7 STH A S5 BF RS (37°C) % 1 - 4 LIRS, DN &
TR B EE A ML (37C) T 4 1 AL BIR G,  E Jr @A W
(bt XS 2 b A7 BRTTAL /A 7], HLfE 305 H11020858 ) 5 * &2 5 FL it it
VSR (A R T T A BRA R #EHESCS  H20000475)

14 ArAMREL Tl ol Z 435 TFHKAR
B RJE 6 h ARJEEH 1 K ARG 6 K 4 A0, #
Jok R, > H1 356 3 A= 23 W] VITROS-5600 4 H 34:
P ARE 23 BT A, BT A4 2 0 4 3238 7 it T 9 0
cTnl 7K.

1.5 B IEARIAF U Tl FERPEN P
PR R EBELT AR bR . IREL TR 5 . ACC
BfE] CPB B[] F AR B[] O 3 &2 Bk % v
F ETE B MUWGE SR E] ICU Wit iE] A e
LVEF | FARIETH A J5 8 RIFRIEF

1.6 %itFs ik RIERRERLE, DN 41 cTnl I
{H} 8.67 pg/L ,STH 4 ¢Tnl WEN 12.13 pe/L ,H
HIREZE N 5.62 pg/L ,BEAE a=0.05,1-B=0.9, 7%
B DREAC Ty 58 i, 25 JE B FR o s iy i 2k | 3
MREINREA R, U AR AEAC R 95 1, FHERR
IV H, fc 2 DN 24 92 f4i] STH 41 86 i Al 44 A
5T, SR SPSS 23.0 M4t it kit 17 5 ab 34
FTHE VORI B AR 2 (x+s) Fo7n , PI2H ] 3H 96
RHEIEASPERT 22 57 PERG 5, ST AR M IEZS 04 Hor
25T A PIALA] T 5 TR R ¢ A 5, XA iR TE 25
Gy AT BT 25 NG 1) P A ) T LR R FNAG 56
R LLBER I X R, i FH 2P AR G [ A5 50
Hr ACC Wf[A] 55 Tnl WEEAHCTREE , P <0.05 H2ER:
AR,

2 & B

21 R¥BA4zHEE A DN AT B 4558 ACC
BF[A] & CPB EFA], DN 2 SF- 34 3 v v 45 B o 1 1) o
B1e STH d1/0 ARIEARE A Hfut Ik [ & M ldn =
HhRAER I HARJE.ONE B 3 & B B IR It 2200
HARWER 3
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R3O SO A RS I U E

WEEEAR DN £ (n=92) STH 21 (n=286) Pl
ACC B5f[8] (min) 61.74£25.23 69.91+27.14 0.039
CPB I [i] ( min) 91.98+42.60 100.23+31.38 0.026
i DRI ] (min) 32.83+10.50 34.71£12.34 0.527
FARAFE] (min) 230.45+40.76 243.32+46.61 0.642
AR WA [ n(%) ] 2(2.2) 3(3.5) 0.596
AJEOHEA S E B n(%) ] 87(94.6) 78(90.7) 0.322
T (ml) 1230+231 16204242 0.001
TEEREL(IR) 1.240.4 2.6+0.6 0.001
x4 ARJFIGRIEARXT
WL AR DN #(n=92) STH 41 (n=86) P18
HLARIE S FHE] (h) 20.7£10.6 22.5+11.5 0.484
ICU WE4ristral(d) 1.5+0.6 1.7+0.9 0.976
TEMERLIT 25 IR KL 7.4+2.4 7.1£1.6 0.506
RIGEBEETIR(d) 13.1+3.4 13.6+4.1 0.612
ARG LVEF (%) 53.66+8.63 54.82+9.24 0.167
FARIET-H [ n(%) ] 1(1.1) 1(1.2) 0.962
It RIE
RO HEIM R ZEAAE [ n( %) ] 3(3.3) 2(2.3) 0.706
i A [n( %) ] 0 0 —
R ODHERH [n(%) ] 2(2.2) 1(1.2) 0.600
TR L[ n( %) ] 3(3.3) 4(4.7) 0.633
SHEEDRAL[n(%) ] 6(6.5) 8(9.3) 0.491

22 REWRIRAF WAHLA 1 FIFET G, Hrh
DN 4 1 44 64 % & R olese s BB A, R
HID I AE 22, LVEF N 38%, .0 M b R K 69% , 17
AVR, AR J5 P8 FAROHE ML 825 5 1F 76 STH 4, Ky
1 £ 62 B et RENZW ISR O IR L —
SRR M AS AT MVR+TVP, RIS T2 8 B ohfie
BERFZE AR, AL TFARIET R ARG HOC I KT8 b
FAHKIE RAE KA T w20, BRI 4,
2.3 cTnl B AKFAEAEL DN 4 cTnl IE(H
I8¢ STH 20 Tl WE{EAIR, 7351174 (8.12+4.33) pg/
L F1(11.03£6.33) pg/L, P <0.001, WLIE 2, RI5H
4 ¢Tnl BEACE 2 8 TF &, A8 AL LA R BO I, It
HARHSTARIGH 1 Kk @K F, DN ARG 4
AR BEAY) ¢ Tnl B L STH 411K, P <0.05, 22 5
BHIFE, WA 3,

2.4 ACC B} A B cTnl %45 KT 65404 54 DN
TROASE 4 ST ) B A G R IE 2 Ak, HIAE Tl
F14) F6 JIC 2 75 I 32 50 Jok L DRI e ] 194 428 4 T 384 o, LA
ACC B[] 584 R 1Y Tl WA K EAER 00T,

cTnl WE{H (ng/L)

cTnl I (ng/L)

20

15

10

0

20

15

10

P<0.05

DN

—e— DN#4H
—s— STH4

STHA
Bl 2 DN 45 STH 4 cTnl WK L

EN]

AJG6h
3 DN 45 STH 41 cTnl AT SR L

KE1d

AKJE6d
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ACCHY [] (min)

STH 4

ACCHY [d] (min)

DN 4

B 4 ACC BFjE]5 ¢Tnl WE{E B2 035387

55K . STH 41 ACC BF[E] 5 ¢Tnl WE{H /K- JCAH
X(r=0.044, P =0.688, ILIKl 4A), DN £ ACC i}
(8] 5 cTnl /KR JEHIE (r=0.020, P =0.851,
WK 4B)

3 3 R

TEARMEGE T, 453 578 DN 44 ACC B [f]  CPB
IR E] 35995 STH 24 %5, A5 25 T DN SR Uk E T 1
BRI, AL T F ARG, 7R B0 BN (14 fij 68
P A5 A A0 05 AR KR R EER TS 320 I
B HNPHEE AR S TE RS DN IR B0 22 4k ) 380, Jost e =
AP R DL W5 5 . ODN A8 3 1 0] 0 o 4
T (AT RO IR B K2 O
I 20 e 1 A R 3 R A A B 38 3k, IS R ) U A
L P i S B 2 AR T s @ DN R TR A D
DN &%} 90 min EVE 1 YK, B8 4E K 174V ¢ (8] R B
B A RESE N T AR R B FE R, X T [l R — |, AR 5
7~ DN 2P0 ) /0 fHAE 90 min Y P08 T )
(] (B B A, DN 2 A rfons I ) 2% P 0 4 7 00 & A %
AN I H ARG O E F 3h &2 B LR TC 25 51, $EOR
DN AT RS e BRARL A R ol A 3R BT, X
Tl AR LA 883 ACC B[] 5 Tl U
{EAEAHSE BIA 4307, 45 3w STH 41 ACC B E] 5 T-
nl IE{E 7K JCAH 54 (r=0.044, P =0.688) , DN 41
ACC B [E] 5 eTnl BE(EKEIRTCASE (r=0.020, P =
0.851) . DN £H cTnl W{H oA B S 4 % s ] ) 58 1 -
15, < E DN ¥ 9 BV HE T SR W 2 % 4 W] 1719, DN
VR A PR SRS TR AN I Co LS S R XS

WFFTH R, Tl & H T R 4 50 o
(.0 U i brie P, FCRE i 50 LR 15 R B 22 0
K, ABFFE A, DN WA AR J5 &1 BE Tl B &
R EAE K- 1% STH WA, R i, P2 T AR 3BT
R AT FEF AR AR TR G AL AR

PIICH i 22 5 U] DN WAE BN IRRS B 4R ) L
5 STH WAH 22 4k, I BT Jsid o WL i

FEATIEFTH, XoF L Al B A5 980 FULER 3
L(WFK2), BEXAET DN LA 0 £,
Fe 14 I LU IR & T STH W DA A 45 1
HE, HEIFFTIESE S iR O LR b sk
ROUT Bl S AP [E 53 A I At A 1 A A
KA, DN W& IR ROCR e STH W AE, v g fE
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[HZE].B8  WERIMES (CPB) I LT ], A R B i 3R o T 3 3 1t P A 3o e AR v i 4L R R A S5 A
Uife EThRERIE M, FiE FIARBIIET LB CPB 0 IR F R 1 sl 47 8 3 3% 50 i, CPB JFUR)S 5 min (N TR IA
2.6 1/(min « m* ) JSABEM 3 ik (MAP) =50 mm Hg FHFEHLS A D A (n=25) F F 4 (n=25) , 0545 TR LREM
PR R AL, WAL BR TS A MAP % 4H 28R (1Se0,) , 4 B At (DO, ), b e e DK I 46040 0 ( Ssv0, ) 284K L) J2 i
M2 S A MR TR 2R 1 ( GFAP) A4k, AR LR 3R %0 (BUN) FUILEF (Cr)  JFATINRISIREIM B4l S8R 4L # 1 —
e L R R B O G 2 2 5 SHR MRS FAL IR, Pi2E MAP 484 2485 0 D 4IRS E L, F AR SR
i 1ScO, \ DO, K SsvO, i EHE =, i D 2411 25 P A B AT 52 00 1Sc0, DO, X Ssv0, , LT T s/, F 41 1Sc0, DO, &
SsvO, EEH T D 41, PIdIEE ARG GFAP BUN Cr /KB NHINREIE 0 o255, 4518 CPB R AR I e i, 48 e i v
AR R R A R T I E VE alad T LT AN G A I eScO, A EE S M,
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Influence of phenylephrine and perfusion flow rate on cerebral oxygen metabo-

lism during cardiopulmonary bypass
Chang Xin, Xu Lingfeng, Guo Zhen, Sun Lin, Zou Liangjian
Department of Cardiovascular Surgery, Changhai Hospital, The Second Military Medical University,
Shanghai 200030, China
Corresponding author; Zou Liangjian, Email : dr_zoulj@ 126.com

[ Abstract] : Objective To evaluate the impact of phenylephrine and perfusion flow rate on cerebral oxygenation metabolism dur-
ing cardiopulmonary bypass (CPB). The influences on post—operative cognitive function and renal function were also observed. Meth-
ods Patients undergoing elective cardiac valve surgery were ready to be included in the study. Patients whose mean blood pressure
(MAP) lower than 50 mm Hg during the initial 5 min of CPB with a flow rate of 2.6 L/min/m* were actually enrolled in the study and
randomized to Group D (n=25) or Group F (n=25). Patients of Group D were treated by phenylephrine infusion while Group F were
treated by increasing flow rate. Variables before and after the treatments were observed, including MAP | regional cerebral oxygen satu-
ration (1Sc0, ), oxygen delivery (DO, ), superior vena cava blood oxygen saturation ( SsvO, ), blood glial fibrillary acid protein
(GFAP) concentration, blood urea nitrogen ( BUN) and creatinine ( Cr) concentration. Post—operative cognitive test was also per-
formed. Results Baseline values did not differ between the two groups. MAP of both groups elevated after the treatments, but Group D
showed a higher value. DO, ,1ScO, and SsvO, increased significantly after treatment in Group F, but not in Group D. The value of
rSc0,, DO, and SsvO,after treatment were significantly higher in Group F than in Group D. Post—operative GFAP, BUN, Cr and cog-
nitive test scores showed no significant differences between the two groups. Conclusion Changes in perfusion flow rate affect cerebral
oxygenation greater than phenylephrine, and rScO, offers important information about cerebral perfusion.

[ Key words]: Cardiopulmonary bypass; Hypotension; Near—infrared spectroscopy; Cerebral oxygen saturation
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I 2L 20 4 R WA 2 Xof R M 651 - B I 1) AR AR
PEAT % 2 S Bt W () — b TG B - Bt e AR fit AR
RGP, NIRS 70T A o 4 17 . 37 21 ok
ZRIFED ) ARSI R CPB A & A AR ifi i 1R]
ZR B 2R R A X AR Pl AU G R A A
HITIBE & DIREA 2

1 #MEHE

1.1 WBARTAH 2017 42 HE 2017 4£8 A Lifg
i RHEBE AT CPB T U R T R () 4 (4F
B>18 %) BEENIUBI X4 , HERRARME . RATA
G 000 A5 2 5 R A ki A g 50 3 5 38 ik Bk 7 >
60% 5 ; AT FH 45 155 245 W) sl aE v WL 25 9036 7
L IRBPKIEETT CPB # , 48 CPB 435 5 min P
Wik 2.6 L/ (min - m*) 5 AEfH MAP =50 mm Hg
B ANERLFRIE TR G BN A D sk F 41, 4%
5 R R B RE LA A 2H i 8 ] P R A i
BEALECT 26 AT B B — B E I 5 — A 191 i Bl
BUEC , S0 (5 2 8 50 A o s — 5 081 114
MU BEDL B I B I D 41, WA E A F
N~ A 25 W, AR R A
J—H, HEW 25, D H(n=25) AN,
BT ARE FIEE M MAP =50 mm Hg, F H(n=
25) i [ EFR 3.0 L/(min - m?) ], %7 5 min
J&i MAP AET 50 mm Hg 25T 45 | IR K sl
b4 1M A8 259, 9 NI GE v LBk CPB JF iR 5 2140
Jif Fb2¥ (hematocrit, HCT) <0.24% 3 MWTFFE Hh 2255
1.2 JRBES CPB %2 HEAFARZERTH ML
i B N R e IO E N N ESIN 6 B IR R D
HL US43 288 sl ok s I A B 8 ik e 5 3 2k NIRS
GELAMAZUM A SETCH I EGOS-600, J5 |
T TT BT BRI |, IR M) M G 2H 27 4R
TUFIEE (1Sc0, ) o JRFRE 33 o A0 & # ik 45 7 5 A
Ty (MR 1~2 pwg/ml) | BEIKIR A (0.05 mg/
kg) EFIFRJE (1 pe/kg) HEPETR S (0.1~0.2 mg/
kg) s AT RFEKEFRFZ LT[ 0.5 pg/(kg - h) ], R
AT T LI o B e A IR Ay
2y ad DK T

MR YERREE S S5 Bl 45 HCT 1% CPB Wis )y
% fd CPB W HCT=0.24, % AR - i e
0, 24 B L 34.5 ~35.0°C ; CPB FF1E 5 min PN
BV 2.2~2.6 L/(m® - min) . CPB HFUH)5,4 I
i B Ik 3 3 A8 4 Sk A ML A UL AR AR, I 5 1 s
XML AT (SsvO,) . D 2 i H 5 i i 2.6
L/(m® « min) , 25 THE LIRE 1~5 pe/kg, IR AE

i MAP 35%] 50 mm Hg W) 842 45 24 | 25 ) B ik
1.6 mg I LA 52 i i i S A 25 P ab 1 JF ABIF5E
L BR F AR E I [ ERR 3.0 L/(m? -
min) ]5 min J5# MAP X T 50 mm Hg W25 77
B bR B4 A5 251, O TS 256k

1.3 MERFEAR B HELE CPB 5 min B (T1) A1
BT E R INE B 5 min(T2) ,d sk B &
Wi (Q) , B kil %43 Fe (PaO, ) , 3l ik it 01 il 2
(Sa0,), ML HE H (Hb) , MAP, 1Sc0, } SsvO,, 1R
P A AT 4 B i 4% & (Ca0,) : Ca0, = 1.34x
Sa0,xHb+0.003xPa0,, 4 ifii R #5223 5 15 5] 4
BE Mt (DO,): DO, =QxCa0,"" . 180, W7 A
I'SCO2E|Z‘i/}j{Eo 435 F CPB 5 min BF(T1) \FARSE
I (T3) ARG 24 h(T4) fliUE E Bsh Ik i 4 ml,
L) 3 000 t/min 5.0 10 min J5 BUMLIE ,E:J:(/iﬁﬁ%"q:‘
T=80°C R A7, 1E 180 K A Rl A b A FH XTI e .0
iR EEK 2 7 R B9 ( 0 S RE A R A IR A WD, |
Vi ) 00 5 P 28 e o 240 i PR M £ 1 (glial fibrillary acid
protein, GFAP) ¥, 55 4b, i st P4l /&5 R )5
24 h IR % & ( blood urea nitrogen, BUN) M L&
(creatinine , Cr) /K-, RJG5 3 KX B E M 5 F
TR B K A & % (mini — mental state examination ,
MMSE ) Fll 5 558 F1] 7K A H1TPF- 4% & 5% ( Montreal cogni-
tive assessment, MoCA ) " 343 ATFAL NI TH fE
1.4 it 4 ORHISPSS 20.0 #4748, 3
ORI AR E 2 ( xxs ) TR, BT RLLLE
SRR ] A TR AL ¢ A3, 4N T B S
A B ¢ 4556, P <0.05 FESAGER L,

2 # R

WEFEE AT A I SR G 5 3k 312 4 /%
WFIA D HEA 1 ek LBR, WIIA F AEH 6 4
Brebi, BLATFGE 50 1) 55 A — s A 150 B3
SPRIRSEOL R 1, i AdLEE ARG B i,
VB2 WA AT, WAL B AR 1 R
e, R Hf HCT,BUN . Cr, CPB JF &A1 (4% Rl ) MAP |
1S¢0, \Ssv0, , CPB i ], 3 2 bk BEL W7 s 18], T1 B 25,
GFAP /P EG i E 2 5

PIALE A TE T1 B 55 K& T2 B 5/ MAP, DO,
15c0,,Ssv0, W3R 2, X T D A&, T2 I 55 MAP
B T T1 B, DO, , 18¢0, K SsvO, 7E ] i} 45 G
B 22 5%, X F 48, T2 if 4 MAP, DO,,
1Sc0, K SsvO, B i &5 T T1 W) 5, 76 T1 I 5, W2
& Z 18] MAP, DO, ,1Sc0, & SsvO, LIl B 2 5 7F
T2 IS, D 4 MAP Bl 5T F 41, F 4 DO, ,1Sc0,
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K SsvO, B & F D 41, GFAP /K, RJ5 BUN K Cr /K, RJ5 3 d MMSE
P B H T ARG (T3) B XRJG 24 h(T4)  MoCA VW43 W3R 3, & 48R4 T [A] 22 57

R PULEH ORI IERSEL (n=25)

HH D4 F4 P1E
IR (S) 52.16=16.70 55.56=11.38 0.404
BB %) 64 56 0.564
AR HCT 0.376£0.06 0.379+0.06 0.843
AT BUN( mmol/L) 6.48+2.16 6.24+2.28 0.709
AHT Cr( pmol/L) 73.36£15.75 80.32+22.63 0.213
517 MAP (mm Hg) 63.64+7.80 64.48+5.90 0.669
BERT 1Sc0,( %) 62.17+5.22 62.76+4.67 0.674
CPB I [A] (min) 126.64+47.71 112.68+41.17 0.274
2 3 Ik BELT A 8] ( min ) 79.24+49.84 75.44+38.13 0.763
T1 GFAP(pg/L) 3.5921.42 3.30£1.70 0.558

£ 2 SHMEIMEALERT 5 MAP 1Sc0, SsvO,(n=25,x+s)

HiH D4 F4 P1H
T1 MAP(mmHg) 44.00£3.27 44.36£2.67 0.672
T2 MAP( mmHg) 55.60+5.40 51.72+1.90 0.002
P1{a 0.000 0.000
T1 DO, [ ml/(min + m?) ] 308+64 301£52 0.276
T2 DO, [ ml/(min + m*) ] 302+57 33662 0.001
Pa 0.415 0.016
T1 1S¢0,( %) 62.30+3.88 63.22+3.99 0.412
T2 1S¢0,( %) 61.16+3.77 66.18+4.14 0.000
P18 0.104 0.000
T1 Ssv0,( %) 82.40+1.56 81.64%1.60 0.095
T2 Ssv0,( %) 82.48+1.71 84.80+1.58 0.000
P1E 0.853 0.000

£ 3 ARJFIML GFAP BUN  Cr 7K Bl AT EEKEI (n =25, x=s)

WiH D4 F4 P1{A
T3 GFAP(pg/L) 16.05+6.80 13.12+6.04 0.158
T4 GFAP(pg/L) 9.36+4.01 8.23+3.95 0.282
ARJ5 BUN(mmol/L) 8.53+3.94 8.42+4.93 0.932
AJG Cr( pmol/L) 89.28+47.20 100.48+44.41 0.392
MMSE $£43 28.16+1.63 28.48+2.66 0.610

MoCA 114 26.80+1.58 27.24+1.51 0.319
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Yy A0 F A 2 A AN AR s ey, A 2 2
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W AERF R A0 Y S AT e AR i
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A, AWE5E L AT T MMSE A1 MoCA F
G300 3K IR B 4 2 AG T DA N T RE
R AR SCIRRT AR | 1) 46 119 4 FH 28 0o i 22
WRMEA TS S, IFTERF ST AT &L 5 Bl 2k, ABF5E
HHAL R E ARG MMSE 5 &% MoCA #4346 il 2%
25, TR BERAARG 2 EHi4, BUN & Cr i
H R AL 225,

25 I ARBFGE R T AE CPB Hh i B % T I U
FYEE P, LA R NIRS 3 — W I B 9 3 S, {0 25 1l
JEARTF 50 mm Hg B, 2 7 Al DL 58 4 5L F i &
1ScO, 18 F ML sl F12- B A frdt— 5T
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fili 201 ok PN SR A A S 0 B 42 0

B EARE REEE R EFLE OB A R, FRFE REE, N A
(FZE].BHR SEHBPE MR SN 3 ke e (CTEPH ) (35 il sl ik A B B AR (PEA) B IRSMIE RS FLZ 5, F7 ik

EPE BT BAMEBE 2015 4F 11 A 2 2017 4 12 A #4550 58 I CTEPH 17 PEA FAR B 7ORL IR IMEI R FH 2 0 3 55
T, TRMKIRIEIEIN (DHCA) P8l FAREAE, &R 58 HlBE TP (230£46) min, BHEIASE] (111+ 30) min, DH-
CA JARHE] (404 15) min , AR5 M3l bk H T3 8 A AT B R %[ (49+13) mm Hg vs 27(20~31) mm Hg, P <0.001] , fifi i & BH 1 th A7
P %[ 724(538~1 108) dyn - s/cm’ vs 206( 141~284) dyn - s/em’, P <0.001]. ARFFEAET: 1 H1(1.7%) ., &t K4
PREFJE PEA FIARWIE H P EE—30, 82 DHCA IR H Y.

[REIA] 12 MR Ik i R 5 Il Sl Ik N RSERBAR 5 0o Pl T 5 R AT TR0 31

Management of cardiopulmonary bypass in pulmonary endarterectomy
Lou Song, Yan Shujie, Zhu Jiade, Wang Hui, Li Jingwen, Hua Lu, Liu Gang, Ji Bingyang, Song Yunhu,
Liu Sheng
Department of Cardiopulmonary Bypass, Fuwai Hospital, National Center for Cardiovascular Diseases ,
Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100037, China
Corresponding author ; Liu Sheng, Email . liusheng1999@ msn.com

[ Abstract] : Objective The aim of this study was to describe perfusion management of pulmonary endarterectomy ( PEA) in pa-
tients with chronic thromboembolic pulmonary hypertension (CTEPH). Methods Consecutive patients with CTEPH undergoing PEA
between November 2015 and December 2017 at Fuwai Hospital were retrospectively analyzed. PEA was performed under deep hypother-
mia circulatory arrest( DHCA ) with a centrifugal pump. Results A total of 58 patients underwent PEA with CPB time of 230+46 min,
aortic clamping time of 11130 min and DHCA time of 40+15 min. Mean pulmonary artery pressure decreased (49+13 mm Hg vs 27
(20-31) mm Hg, P <0.001) while pulmonary vascular resistance improved (724(538-1108) vs 206( 141-284)dyn + s/em’, P <
0.001) significantly after the surgery. In—hospital mortality was 1.7%. Conclusion Appropriate perfusion techniques, including DH-
CA and organ protection, played an important role in perioperative management of PEA.

[Key words]: Chronic thromboembolic pulmonary hypertension; Pulmonary endarterectomy; Cardiopulmonary bypass; Deep

hypothermia circulatory arrest

A5 1l A A ZE PR Ml 3l DK 55 1 ( chronice thrombo- AR JEE il i A5 S ALY , S B0 sl kv ., SRS T

embolic pulmonary hypertension, CTEPH ) J&fii 51 Jik /55
JE R E 0 PR 22—, Sy T SR T A A 00 3l Bk v T o3
RIV B, CTEPH 4% T 2k 18k il 3 ke 28, 5C
HRAIIE 0.57% ~ 3.8% 1 2 P fili e 28 £ % W] K g Ay
CTEPH , K5 42 T Al 1 1 A BEL 28 it 50 ok 5 4 it 20 ik

E4WB: MG R ONFAIFRS #H
(Z171100001017215) ; WHIBIHT & 1EHE 4 (2017-12M-3-003 )
fEZ B AL: 100037 dbat, thEBE =R B b at Up s 2 b
0 A ot AR BEAARSMEER ol (B B IE R
WE BRI WL KEE) O BESMRE (R R
R OB M NE (AR )

BIAEE: X %, Email ; liusheng1999@ msn.com

B2 | LA O 3 0 NV I 0, R WS 22
JUAE it a0 fik P B B R ( pulmonary endarterectomy
PEA) #4E & 7%, IR SMIE FE ( cardiopulmonary bypass,
CPB) RIS BHME B2 O, B IR T 380 IROR 2 0hR
f” CTEPH [ ¥EIRYT . PEA i B M4 I3 2 XUl
TSR Sl ok A E , T AR B 1Y D B A T R BT ) A
oy g AR R B2 R E BB E X
AT CPB RALIRASIE A (deep hypothermic circu-
latory arrest, DHCA ) £ A A% B JC 1L A BF 2 A
S [ 53 B FRLAIBE e 3 W 4 52 iU 58 141 PEA T~
AR, I E45 CPB 4 HIL R,
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1 #MEHE

1.1 R E 53R AR BT,
YA 2015 4F 11 H 2 2017 4F 12 A BAMNEBE 0 AN
HELESE MM 58 i CTEPH 17 PEA T ARMY B %.
FIF A 5 026 Y% IR CTEPH % MU A%, i A 4%
WANEFEEAETE N I Z 2R AT AT 1, AR ATt sh
Jik i 5% 38 < HE R R R A i Sl kB SR TSI
WrZ 8 (CT) BHRfI2 M CTEPH ; £7 470 348 S~
LB BIIK IR .6 min 24755 CT K2 P09
15 EREE AT IR PUR R S/ C TR PE
IR KR 75 K A R A CTEPH MISEHG IR . BT A i
HIFARMPBINEL F T EAEN, I FAREYT
SFRARIR CPB T o8, AR UEAR BT H M, T A B
YR HI DHCA, AR H R B i 00Ul S 4,
DA B SI Ik M | v C e Bk RS R Sl O A £
MR B IR, AR T 2 A 20 R LA v BE AT
O IERAEAR AT LT AR AR R
FAR G WRAZ 2 k8 Wi I i 3 Jok i 7 K it it 75 BHL
EEXFCIIRE ish K 1 25 7 AR R 50 R IR | R
Bk EIIIRIT .
1.2 CPB #i CPB i Stockert S5 % A .0 ili bl
5 ( STOCKERT S5, StockertInstrumental GmbH , 72
), CPB 4 445 2 0> % 3k ( Revolution, SORIN,
ERAM) ML E A 2 (MAQUET Cardiopulmonary
AG7800, FEE) Bk ERS (T PR T H
A BRA ) D) | E A (SORIN, & KM KAk
URIZ PVC Bl (KRS, ) |

oAU R A 7 Wi B T S 1 000 ml
(AREMZA R AL, E) ,20% [ EH 300 ml
CERR, R | IEAE CPB R HE T (8 (A THALBR B
B B AR L, 4 L/min JiE ATEH 5 min,

SR M5 IE I T, 4 0380 26 1L A ] (activa-
ted clotting time, ACT) >410 s /& ( ACT &4 : HE-
MOCHRON Jr. Signature, 3 ) , R T+ Esh ik, I
T IEE KR AR S CPB, SR B O R, 8
Tt AR A I 37T AR TR B S 3 v M B A R 1R AR L
R AT LR AR A ZE D5 A i S L s
kIt B # A IS PR ATRE . T S 22 ~ 25°C BHIBT T
F BNk, 28 3 B B FRE T A AP (HTK W, B
HhAk2E b2 TR ) S0 /K A2 W ( Institut Georges Lop-
ez, [E)2 000 ml, FF+EhIKE FEHEKZ )
TEAT stk , 3 B a4, 7 A A i S R B )2
M BIHIRZE 18 ~20°C B FF LR 2R, THEE 31 T 2
BBk R 2B, BRI AT E B [A] < 20 min,

PIBL DHCA Z [IPKI 2B 6] = 10 min, Jokb B
it S kA B A T 2 ik, PRI B 5 S A U
S TR] il Sl Jok 2 ) A O A R | BE S T
THEZh K, 2218 52 U 2 5 R 35°C ISR 7K A .
A2 2 5L 36.5°C , BB 35.5°C HLIfL i 3h /)
T I R A ML, CPB 25 T LIOEYENL ) 245 (£
EUe T ) , B AT 45 5 5 B IR R A
FeAMEIBE ) o ASHILIS RS R 1 rhoRn R AL ]

R ] o RRAS MG R MG, 4EFriL hbeg)h
JKEFIHE 50~90 mm Hg, 4ERE ACT>410 s, 4EFFE IR
FREIR AR oK 48 5 95 DR IR 22 (1 < 10°C, SR 5
TP e 22 < 5°C , B AR IYI ] 5 MW Jid < 37.0°C . 7%
o 308 3 0T ¢ D 3 A 8 A A A R T I
TR RS A PGP 1 40 i L 45 (hematocrit, HCT) <
0.25 , 755 ifk of 380 o 7 90 1 0l 1 2 4t 66 452 L
A HCT>0.28,

e v B AR 2 ORAP 251, R v AR DK e R TN
1A 3~10 mg/ (kg - h) ;Wi B BMER Wk JE Je 70 M
UCT BRI 5 S0 8] 5 2 iR i 45 24 i o 15 ~ 30
mg/kg;20% H#EBE 0.5 o¢/kg T B MR &2 R = 28°C
A B
1.3 SO AWRSE O B9 2 A i)
5 13 [l SR ORI AR ORJE SR, ARATHER
A R AR MR B R RSRTE AR AR
A LOIIHET D (NYHA ) (6 min L1705 A0 7
AR A T I i 31 ik R 7 ( pulmonary artery pressure,
PAP) JZ fifi it %& FH 77 ( pulmonary vessel resistance,
PVR) ;*ﬁﬁﬁﬂ:“bfj} P& 55 1fin 53 %5 ( ejection fraction,
EF) {5 8K RTIA (NT-ProBNP ) ; F B E Ik 1 #4
W, RTTER 1 C/8R S 7KF 1% AR 38 4358 1l 33 it
FJ[E] (activated partial thromboplastin time , APTT) ; /K
Hi LT ( creatinine, Cr) A HCT, AR ¥R 45 F
ARG BY AL T] LD 8] O IS R B 5 R
SR AR | 5 R R R TR AR % e 0 22 | T 3= 20 ok BEL b A
FERCHHIRBE R HE]  DHCA B8 Bt Bk
DHCA I [B] 5 % v 4y i & | 08 & | R 25 (5 HLS
Swan—Gans 488 Wt 20 Bk 7, F Js sh k<, K
JEGORMELAE AR J5 LA SN T] (TCU B[R] A3 B s
] KUK PAP D)8 TS POk CRAR AT i 3l ik
PRI BRI v R TR M R A RAE)

14 %tk SRHAJ STATA 12.0 $EAT 48312 4)
Bro FFE IE S0 1T TR A B bR E 22 (x+
s) PR, U B LU SR FHBCXS ¢« K30 s ANPGRS 4
A AT BB LA b A B0 U 437 (] R R , P 4 T
HeA R FH Wilcoxon Rk FIUKS 56 5 31 0008 Rk LA 80 &
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7, WA TR Fe 3% i Fisher A BRI, P <0.05 AN
HaiterE X,

2 & R

R2 BERPIR (n=58)

21 RaTH 58 BIFARBERREAILE 1,

R1 BHAARATHR (n=58)

s e
IR (%) 48.2+11.6
FE[n(%) ] 37 (63.8)
RFHF (m?) 1.76+0.17
Wi (H) 48(24~96)
R E K AR L [0 (%) ] 35(60.3)
PURENRTLAR (+) [n(%) ] 12(20.7)
PS(%) 65.1+30.3
PC(%) 64.4+29.5
mPAP (mm Hg) 49413
sPAP(mm Hg) 8422
dPAP(mm Hg) 30+9

RHT PVR(dyn - s/cm’ )

724(538~1108)

PreCO( L/min) 4.5+1.2
PreCI( [ L/(min - m?) ] 2.6£0.6
Sa0,( %) 90(87~93)
NYHA(I/II/UI/IV) (n) 0/23/33/2

6 min 2ZATHEES (m) 38486
NT—proBNP ( pg/ml) 1 108(304~2038)
AHi EF(%) 67+8
APTT(s) 42.9(40~47.7)
INR 1.37(1.15~1.9)

D-Dimer (png/L)

0.48(0.26~1.06)

TH Bt
FARSE(T/T/M/V) (n) 18/30/10/0
FEAURT ] (min ) 230+46
BELEBTARE] (min) 11130
HTK/ Celsior {5 (n) 22/34

ARSI (C)
HRARBEBEIR(C)
RELBT I MR 3L (°C)
ELDBT s 55 Bk (°C)
FEIBC S WL (°C)

FEHC eI (°C)

S0 I8 I e KR 22 (°C)
R B ] ( min )

2 B AR 36.5°C ] (min)
52 1R 2 R IR 35°C 1 E] (min)
DHCA SAH[H] (min)

DHCA ¥K%k(1/2/3/6)

AR DHCA fcA< B [E] (min)

A B UE ik (ml)

P R g A (ml)

e R Ak (ml)

¥ TPHTE RBC 2007.(0/2/4/6)
5 J5 HCT

18.2(18.0~18.7)
19.2 (18.5~20)
24.6+2.7
26.743.7
20(19~21.2)
20.2 (19.7~21.1)
4.5+1.7
5810
71£15
71+18
40+15
6/30/21/1
21+4
900( 0~ 1300)
1 500( 600~2000)
800( 500~ 1300)
47/2/172

3414

CPB 5= HLI, fifi 21 ik YA 46 1% ( pulmonary arterial

AH HCT (1/L) 0.44+0.05
AHi Cr ((wmol/L) 83.4+17.1

iE.PS. I S;PC. A C; PreCO : RGO H i 5 PreClL; R L
H;Sa0, : AR S BRI A AN ; D-Dimer; D- —3R1&K

22 R¥FH 58 4l CTEPH H# F, Jamieson [
A 18 1911 (31.0%) , 11 74 30 i (51.7%) , T AL 10 5
(17.3%) . A BAE Y RTE DR, BE AT
TERILER 2,

58 B, 6 Bl B E LT 1 IRIENEER, 30 B
BB 2 WASEIEIR, 21 BB H 2201 3 AR,
I3 15 g8 3 PR RILA H B0 i s fok ot -k =
JPKBHET T DHCA T 17 i sh Ik AMEAE R AR 22817 6
UAFIEI . RZBURH AT L0 F &, AR R
SO 0L 0 000 R R W 11 491 BB T A v vk
0 2~6 U,

systolic pressure, sPAP) , ili ) ik &F 5K H& ( pulmonary
artery dystolic pressure,dPAP) , fifi gl ik~F-4 % ( mean
pulmonary arterial pressure, mPAP ) 28] i Ak T AR §i
sk 1 (% 3) .
23 REIH BERETRILE 4, RFRESH
AR e HIC T AR I KAE, i BERT PAP 5
ARIGHLHE— PR (K 3) . DBURHE B BIF R
SiE, IR J5 B2 ECMO #Y J8 3, 35—l AR I i
TR 2y Bk e s 8 R B P98 T il 45 003 92 T VA - EC-
MO 4 Bl 8 H J Jifi 2l Jok Fs 77 I A0 L P58 3 il 463 5
VB WIS M RO B B DAL AR S Al Yt vz
VA-ECMO %8 3 H J /it i B 8 22 i, IUFHRPIL
X {51 58 AT R B

B MBEHT Cr SARFAH LTS 22 5, X
A B IRER IR,
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R3 HH PAP X PVR ZEfk(n=58)

miH sPAP(mm Hg) dPAP(mm Hg) mPAP (mm Hg) PVR[dyn/(s - em™) ]
ARHT 84222 3049 4913 724(538~1108)
VN 46(34~56) 18(12~24) 27(20~31)

PAi <0.001 <0.001 <0.001

thBE AT 34(27~45) 16(11~18) 22(18~27) 206(141~284)
*PAH <0.001 0.0412 0.003 #<0.001

L PAEN RBIARJEHILL; * PR I BEHT S ARG X L * PO BE AT S AR L

F4 BEARGFTE(n=58)

T H pici
BEFET-[n( %) ] 1(1.7)
iz n(%) ] 0(0)
B[ n(%) ] 2(3.5)
BEHE (%) ] 10(17.2)
TEFEMER [ n( %) ] 4(6.9)
BeAfiliE [ n( %) ] 7(12.1)
Jifith i [ n( %) ] 2(3.5)
ECMO[n(%) ] 2(3.5)
SEH [n(%) ] 5(8.6)
CRRT[n(%) ] 7(12.1)
HUAME ST ] (h) 69 (47~95)
MRS R] (h) 12(8~19)
ICU If[a] (d) 6(5~7)
ARIGHEBERTR(d) 12(10~20)
RJG EF (%) 63(60~69)

HBERT Cr (mmol/L) 81.3(67.5~99) *

i 5ARAIH L P =0.868; CRRT . HH4L T B ALIA 97 .

3 i R

AR B S [ P S e T JR Al 2 e K1 PEA ot A
1997 4 FF J PEA A, HHEIMETF R 2 30 7], PEA
16 CPB B H WAL E T — LK PEA Rj5HBH
FRE TR B T 5 A B B A B AR K R T
BRI A &, Kikal CPB J DHCA it fii |
GHEBMA B KGN, GG W CPB & HE ug
P MG EXREE,

A L A S b PEA A B E e B dE =%y
1.7% , H BRI B R AE & A R AL, 1B A K7
PEA BT R — R 20% 45457 5 B e
2, BT PEA 7EE N 8 TRAL B, ARBiUFE
2 AEAIKBIAE TR 30 Bl A4, EE T M4
T X R I B O VR, 200 T E T A AR
K ERIRG], BEE 2B 38K RE ] fE 2k

el Z Pk MBS SET 3 KR 5 A HE WA SR
ARk, ik CPB & BB 45 0 N

THEVE R W 1R B I, A9 28 MO R O AE N Y
ZZ E R PEA Hhul 3% $E DHCA , #84r Ho 1%
TS BB + 47 14 0 98 1 (antegrade cerebral perfu-
sion,ACP) ., — Tl i HJL %} AR 52 5% ( randomized con-
trolled trial ,RCT) #F95 45 5 W' % ACP AU
ARG P2 R G5 BE RN TR0 14 & A R
WA DR DR R . BN T AR
SEHEAE T 0 M A B R A N7 1F 6 B2 1, AR R A
TETCI G G 20 00 T AR TR R, B A2 A AR I 2t F5F ]
DRI 2 35 W 5 2R T DHCA | 45 2 o 40 I 452 40 B 301 1)
A 35 21405 LA i 450 08 i 40 R A s S
JELEXTE < 50% , A B T % > 20% 7] % 8K 52 I
w0,

TEMLZE G #5 b, % & CPB #:ymt [a] K | 25 % ik
PENT IR A R B /N A B 0 2, 58 9] s 3 R AR /0 H PR
@R, A, Mlejnsky F %510 () —I5 RCT #F
A, BOEMT PEA FARRVER F 5N 6 K
AR TIRER . CTEPH B i TR e M A,
ML AN 2 A2, BT R R B
JHC A 0 I Y B T SR S, A R T s /0 I R A A
o A I 80 s e O O DT B S LR B H
INAXETF DHCA B3, HCT 0.20~0.25 2% 41,
TTAE R I B, SR FH 00 38 ¥ 40 5 s L A5 LA HC'T
0.28 ~0.30, Dkt B (5= HL I PRI S 4 S5 S50 o 5 WA 4 2
2E IV A0 P ol A Y A 07 i, s/ i 2 1 A
Flo XFT CPB AL, 15 1L 4k 2288 i e 4, H
)AL A D 2 P AR VAR A7

AT T, B3 () — 30 PEA JE 1 PR 25 0 5% 43
KA BN —ZrE B W, (B R 28 rhuo i m T 3 2 4
PR AR e FEE R A 2 PEA R
WY I RAE 22—, R AE AL A il 20 Bk A RH A
S, IR A2 05 e A 1) s g e i 7 O, v M A
BB X R 5 PR R I 45 K e R, FR
FEAE TN T BRI KRR, Ak A
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BEATIF, CPB A AR A % 1AL B ] 76 45 [ 35
TE B R A2 VB b2 0T 88 7T LU CPB JF
U I 2 P55 A R T AR A D D O 1 3L
T 45 G RE SR, It FH T B R K A9 DHCA T
Ao WHIA UL —I RCT BF5E Bow, F5E AN S
S T Ak T S S ol /N ER R R R AR B HLAA IR
PR

AR SR R JE T | TR I T A 8 A Sk
Ty 25yy, Wik e o5 H el s R A e, iR
P27 LG 5 B s ) 8 ELXE R B i — 4R -5 i
B/, 30 me/kg K JE e 7E DHCA FAR
R 2R R R A Sh Szt | il R ROR A
BT TR R e R F TR L CPB L IEFAR Y
Zrful RCT W58 Rk B HoA Bk, e DHCA T
A P I RO EE AT Rtk — 05T

ARWFFEAFAE — SN, OAWFFE Ry [l i 4 F
I, BAE Ok AR DT AEE R, @A KT Y
TN B BIEL, 3 — 20 20 Bt CPB 45 b iy ELAR 41
5 (4 DHCA YEL  DHCA i ] , A e Ji ik 22 £ifi 1]
FES%) BESREBUS AL,

4 & it

CPB J& PEA [ AR 145 # b iy 5 —3f |, DHCA
T AR I, CPB A IH] SR A 3 14 1 AR 3
W ORArT IO AP SR A B T AR5 I R E , el
HE .
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Comparison of mitral valve replacement and ablation of atrial fibrillation by to-
tal thoracoscopy and sternotomy approaches: a retrospective observational co-

hort study
Chen Yawu, Xu Xuezeng, Shi Guangyong, Zhao Lin, Lei Lanping, Zhao Tinglei, Jin Zhenxiao,
Yu Shiqiang
Department of Cardiovascular Surgery, Xijing Hospital, Xi’an 710032, China
Corresponding author: Yu Shigiang, Email; yushig@ fmmu.edu.cn

[ Abstract] : Objective The aim of this study was to evaluate the safety, reliability and prevalence of totally thoracoscopic cardi-
ac surgery through comparing short term outcoms of mitral valve replacement and ablation of atrial fibrillation through minimally invasive
or sternotomy approaches. Methods This was a retrospective, observational, cohort study of 66 consecutive patients undergoing mitral
valve replacement and radiofrequency ablation in the department of cardiac surgery in Xijing Hospital between January 2015 and Januar-
y 2016. Among them, 37 patients who underwent totally thoracoscopic mitral valve replacement and radiofrequency ablation were com-
pared with a control group (n=29) who underwent mitral valve replacement and radiofrequency ablation through median sternotomy.
Perioperative parameters, postoperative outcomes and recent follow—up results of the two groups were collected and analyzed. Results
Totally thoracoscopic cardiac surgery showed evident advantages than cardiac surgery by median sternotomy in aspects of operation time
(191.19+39.43 min vs 220.54+43.23 min, P <0.01) , CPB time (194.03+24.38 min vs 107.93+16.51 min, P <0.01) , posterior par-
allel circulation time (36.75+9.82 min vs 38.82+14.2 min, P <0.001) , sternal closure time (19.21+7.82 min vs 36.21+£7.82 min, P
<0.01), quantity of postoperative bleeding ( 159.21+10.45 ml vs 259.34+15.43 ml, P <0.01) , mechanical ventilation time (20.37+
9.44 h vs 22.96+10.18 h, P <0.01) , intensive care unit time (49.05+9.82 h vs 62.39+17.38 h, P =0.01), postoperative analgesic
usage (11 vs 22, P <0.01), and drainage tube removal time (41.32+22.29 h vs 61.18+19.24 h, P <0.01). However, there were
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YEF AL 710032 V4%, 28 ZEZE RS K5 — Wt s O 1 8 SR

EIREE . ATHSE  Email : yushiq@ fmmu.edu.cn



rh E R AMERR 24 2018 4F 08 H 28 HES 16 %45 4 ] Chin J ECC Vol.16 No. August 28, 2018 217

no significant differences between the two groups in aspects of aortic cross—clamp time, quantity of postoperative complications and

three—month review of ejection fraction. Conclusion Our experience shows that totally thoracoscopic mitral valve replacement and ra-

diofrequency ablation is a safe, effective procedure and reduces operation time, CPB time, posterior parallel circulation time, sternal

closure time, quantity of postoperative bleeding, mechanical ventilation time, intensive care unit time, postoperative analgesic usage

and drainage tube removal time. Totally thoracoscopic surgery of combined mitral valve replacement and radiofrequency ablation is wor-

thy of applying to clinic.

[ Key words]: Totally thoracoscopic cardiac surgery; Median sternotomy cardiac surgery; Mitral valve replacement; Radiofre-

quency ablation
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EAE N e e o I WA Al 0 T N s TN o 1.0 R = R 4 2 N T I eSS L B N
WAL At [R]  LCU i B3 B[R] 45 T 3P 22 5 ( P >0.05) 5 R T2 I MR KT 22 BT 4 ARG B s LT 22 7 B Ge i
B ( P<0.05), —JC Logistic [FIE4 455 B /R , R RG2S I8 158 ACEF 22 s Al Ji 42 2 B4R W00 B ON-CAB RJ5 AF 19
ISz fER R (OR=0.777,1.098, P <0.05) . &5if BEOMREEITHLL ON-CAB RJF AF Z LG HZERm, AR
T4 N R K ST R 2 s /i A2 2 POAF A RSZ GG R 3
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Risk factors of postoperative atrial fibrillation after isolated on—pump coronary

artery bypass grafting in elderly patients with coronary heart disease
Ma Yujian, Luo Wenqi, Wang Zi, Zhen Wenjun, Ouyang Xiaokang, Wang Huaibin
Department of cardiovascular surgery, Beijing Hospital, National Center of Gerontology , Beijing 100730, China
Corresponding author; Luo Wenqgi, Email ; luowq0801@ aliyun.com

[ Abstract] ;: Objective To investigate risk factors of postoperative atrial fibrillation (POAF) in elderly patients with coronary
heart disease after isolated on—pump coronary artery bypass grafting( ON=CAB) in order to provide basis for the prevention and treat-
ment of POAF after ON-CAB. Methods A total of 222 elderly patients with coronary heart disease accepted ON—CAB in our depart-
ment from November 2013 to October 2016. The patients were divided into AF group and Non—AF group according to the occurrence of
POAF. General information and clinical data of the patients were retrospectively analyzed. Logistic regression analysis was used to es-
tablish independent clinical risk factors for POAF after isolated ON~CAB in elderly patiets with coronary heart disease. Results The
incidence of POAF after ON-CAB was 26.58% in elderly patients with coronary heart disease.There were no statistical differences in
age, gender, history of diabetes, history of myocardial infarction, smoking, number of coronary artery lesions, cardiopulmonary bypass
time, aortic cross clamping time, amount of drainage and transfusion, duration of ventilation time, and length of ICU stay between the
two groups ( P >0.05). Blood sugar, left atrial diameter and the highest level of serum creatinine after operation were higher in AF
group than those in Non—AF group( P <0.05). Logistic regression analysis showed that blood sugar before operation and left atrial
diameter were independent risk factors for POAF after isolated ON—CAB in elderly patients with coronary heart disease( OR=0.777 ,
1.098, respectively, P <0.05). Conclusion Occurrence of AF after isolated ON—CAB in elderly patients with coronary heart disease
was affected by many risk factors. Among those factors, blood sugar before operation and left atrial diameter were independent risk fac-
tors of POAF.

[ Key words]: Cardiopulmonary bypass; Coronary artery bypass grafting; Atrial fibrillation; Elderly; Risk factor
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A S B WIFRAEZ — B Al LS Bl i 8h ) 2
TR , R b AR e 8 B 9 8] A e PR
4 Jm , S H IROR: , U TR AR B E e
IIREAR R A B N BRRFPET R AHF
G RIS A BE 222 41 =65 4 (1A 095
AT LTS MIERR Ik 55 % F AR (on—pump cor-
onary artery bypass grafting, ON—CAB) ¥ IIfii IR 7%
PRI EAF 560095 F o 5.4l ON-CAB ARJ5 AF (post-
operative AF,POAF) &R A&, HITAl POAF )k
AT DU R IO Xt 1 4 B e e B 43— R MR o

1 #RERFZE

1.1 —f& 74 BEC 2013 4F 11 H £ 2016 4 10
AAEARBEEA 41T ON=-CAB Y% 4F 56800 B0 % 222
BIWE AT 5, HEBRARAE . A3 AF 9 R slioR AT 2
Wi AF; AR HTC A K AL MRS & IFHDIR
RRIIRE 52 0 5 WA R T AR s 12 T ReA
SRR E  IRFARBE S TFAREE .

1.2 FR7 & HHESREE, MEEh A, #
Jok % AT 2% (4 mg/kg) , ACT>480 s J5 & T+ F 8 ik .
AU B AR SMIE ER , BE W 32 3 K AR AR
VE T AR, PRSI BT ) 1oy VR e 2R R e
H7E2.2~2.7 L/(m? - min) , HBIRJE 30~31C, H
Je RS2 i 32 % AR S W) 38 i, W R S
BHFER SR, W) & 52 5, B IR 28 37°C FF ik B W
HE O EE B WA T

1.3 REazm AREEFETICU, B T2Y6R
DU TR AL % B 3 A o T RN S XRE TR YT . —
ARJG 12~24 h B ESPILAIL , BCHA 18l 55 A I 4R
W I RRE ST i 10 3l B TE ICU /K25 T 1R
i 2 ERR R LR 3 T 48 bntae . BRI
TR PR UE . BT R, 0L 30 ) 2= b AR e I T
SfPE I, R SR I A AR 35% . A
FIF 30 min, FEIATIFE <25 Y/ min Bk IR AR
TR EE, A5 (PO,) >70 mm Hg, — S ALfk /3 &
(PCO,) <40 mm Hg, K55 M F I fii A 5k K i fes U
I, WRREHE RS THRAERZE B Z A
W) Ao IR IR S Ik 45 T 2R B o
oz IR £ 2 4 T IR , P 605 3 LY 7910 | 0 45 %
k- 25 T 8 ik T 1 57 (‘angiotensin — converting enzyme
inhibitors , ACEI) ZE 25 ¥ ¥ il il s, 25 T fb 7T 25 % g
259, RR R SR

1.4 POAF # ¥tz JIrfi ON-CAB RJ5 B4 1
MRFEN ICU AT IIRYTY, 2 RIES O T 2

~4 do Fe AR PG AR 4 Yl s R KR,
A BE R B BURE A O EURFER, W4T
12 REGOHEIR A, AF B0 H ERZWRTE . p BH
P RIS AR W | [ B 248 X6k AS A0 00) 1% G B i (
o) DRI, POAF Hi2 WY . .0 HL K AN
RREEE FAESE AR WUREFZE 5 min XL EH 2T
POAF™  AF 45T brifl: i i WA 5 H2 R 97, JE Rk
M B )2 AR e #2457

1.5 EARFTARE  RATFORMIISR AR R0
R FE 50 (body mass index, BMI) | 5 Ifil 58 BH IR
o S e LA S AR | B I RO R
LR BE 955 58 | 22 2 5 I 43 X ( ejection fraction,
EF) B aiJafe Ao et sk AR Sk 22 R i =
OB LT 5 AR rh B8 A0 45 A4 S8 BR8] | 32 30 ik
IEL KT 1) % 1 S8 S L sl BK S P 1 O 5 AR e
BORML AR HUAGE SR ] S5 ICU Hi B8 i [a] |
AJE S R I R I RRE 2 T REA 4
AEBEAET-5%,

1.6 itk WH SPSS 22.0 ol 4R x4
HATGE AT . THECE RV A e A R R T
BORLR FH (xxs) bR 22 2R BRI R AR H L K56
B XK, P <0.05 KRG B R, ik
A = R K P A I8 Logistic [ 15, 43 #7
POAF Ry fER I

2 & R

2.1 ON-CAB POAF H L& 6 R FTAH e A4
LA B E ON-CAB I & POAF # 59 4 ( 26.
58%) ,POAF 41 F19E F5 B ( Non — AF ) 41 76 47 % | 1
S v I B AR PR SR R I B e B O SR
R O WUREZERS S 184 BH ZEPE AT ( chronic obstruc-
tive pulmonary disease, COPD) 52 \EF {H \Z£ &= &7 7KK
& ARINH B 52 U BT 7 (receptor blocker, B —
RB) \ACEI  IfiL 4 % 5K & 32 /&R BH 7 77 ( angiotensin re-
ceptor blocker, ARB) K& g 2 . A A LEFE | 5 Bk s
S SR R MIGERB 1] | 3 S0 bk LT Ao 1] 4 S8
R I P AT LA B 30 A< ) LC'U s B ) 1) 45 Lo 2, 22
ST 2FE L (P >0.05) ; P4 £ 3 AR T2 18 1l
WA 22 B il Ja A SR i dae v LR U4, 25 57
HASG 42 (P<0.05), W1 %2,

2.2 ON-CAB KJ5 5% POAF #) &% B % Logistic
2¥ . Logistic ) R AT ST N AR
WK A2 b5 W G A8 02 5 B AR el 0 i R ON -
CAB /& POAF G R ( P <0.05), W#% 3,
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R OARFTARER R

miH POAF 4 (n=359) Non—AF 4 (n=163) P1E
B4 (n) 45/14 118/45 0.563
AR (%) 73.24+5.27 73.38+5.51 0.874
BMI 25.83+3.27 25.373.13 0.346
% (n) 49 123 0.232
BEPRIR (n) 22 85 0.050
TR IMLAE (n) 37 110 0.130
WA L (n) 13 27 0.349
COPD(n) 5 8 0.242
G IHNE BB ARG (n) 11 25 0.555
TG 5 (n) 15 34 0.469
OB R (n) 27 64 0.384
PCI 5 (n) 17 56 0.437
RSB BT (n) 52 130 0.151
T2 JA N (n) 11 37 0.517
Ik 3 I EHRAE (n) 50 145 0.396
ZEa%E EF (%) 58.47+11.67 58.25+10.99 0.896
A2 BT R AR (mm) 39.54+5.76 36.79+4.95 0.001
A B FFIRARAR (mm) 48.88+6.17 47.23+5.82 0.068
DIIAEIL ~ IVE(n) 16 39 0.626
ARAINH B-RB(n) 34 112 0.124
ARHGFH ACEL ARB(n) 29 79 0.928
ARG R BT (n) 56 149 0.290
AR I WLET ( pmol/ L) 87.32+23.09 80.82+29.19 0.124
AT 25 WE K% ( mmol /1) 6.33+1.84 5.86+1.23 0.030
i : PCI: percutaneous coronary intervention , 2 ¢ 7EAR Bk~ AIGYT .
x2 FARRAREMHIAEREZE ST

WiH POAF 41 (n=59) Non—-AF 41 (n=163) P1E
MHMIEFRHF IE] (min) 118.77+55.42 124.30+47.99 0.519
F B ik BB ] ( min) 56.65+16.17 56.69+16.58 0.988
W& D% (n) 3.5320.82 3.60+0.73 0.545
N A FLEIIK (n) 48 145 0.138
AR 12 5 (U) 1.12+1.115 0.85+1.008 0.093
A 2% (ml) 274.58+206.44 233.13+199.09 0.176
ARIGLL AN (U) 2.66+3.22 2.55+2.99 0.804
A5 i3 FH i (ml) 508.58+728.01 439.26+505.70 0.427
HLAE S E] (h) 57.37+178.44 23.61+32.76 0.154
7 A TABP (n) 4 4 0.213
ICU ¥ B IRl (h) 154.24£275.15 96.36+51.45 0.114
FIT5 15 (ml) 1 677.24+1 215.03 1382.03+1 432.10 0.160
AR5 B i MWLET ( umol /L) 147.08+89.78 114.34256.41 0.011
FEIAR IO (n) 1 1 0.462
ARJ5E W (n) 3 1 0.058
AHEIEEAL(n) 3 6 0.703
BT (n) 3 4 0.386

¥ IABP . = 3h ik N BRI A
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F 3 POAF WS E T Logistic 4317
S| B S.E. Wald df M Exp(B)
iy IR 0.093 0.031 9.215 1 0.002 1.098
AT 25 W A -0.252 0.117 4.637 1 0.031 0.777
T -3.745 1.271 8.688 1 0.003 0.024
PR TS KA POAF FOBER BT 34N | Yoshifumi 2548 i 72

A58 1o ) TRk 5 4 IS A T 238 R v 1) % AL
A L )iE g R 4 g4 ON-CAB 1542 H AT AMNRHA T
SR B FHFE AR 2, POAF J& CABG RJGEH
ULRITRAE , SR G ROR . A AR
LR B E AT ON=-CAB POAF &A= 26.58% , 53
HRARIE 1) ON-CAB A& Bk CABG J5 1Y POAF & 4=
FAHE ) AR EIR , POAF ZH A HT 25 1 108 /K
- 25 R AR AR S S e I LK R B T
Non—AF 2 B AT 25 B MUK SR ZE s il A2 A T
T Logistics 73 M /s AR i 25 I8 AR 7K 70 22 s i
JE /& ON-CAB RJ5#1 & AF a7 faf &R

Wi DRI e O & B I E R &R 22—, FE bR IR
9 () EE Lo R R R BT 10~ 12 4%, PB4 L T+
345, G R T2 VR I 2 S AR A, A IR IR
I3 1 968 0 0 BB KB4y 75 B2 52 CABG iR9TY
W PR 8 v A P 3850 K ot 69 728 AP
W, IEAEC by fife ) T A v oA AR L ER A5 1
POAF M &R BT A R AR5 WoR
20 R OB DR s SEUI LU R0 B 3 25 S 1T POAF 4
RIS B MBS K 7 i 275 T Non—AF 4, iX Al HE 5
W DR S8 MR KA G, AT B, B4
4R H4%3Z2 CABG (B8 b A8 57 1 7R 30 1 AR 7K
A LA S D A 455 B B AR S O & R
V4B M PRI 1) 247 5k U 9 B R 132 R JDHE ot
TR AE BRARUKSF- AT g8/ POAF B &4,

2 Y ROE HETE AN A5 CABG AR5
Bk AF IS Gl R, 25 KFEL b i i
FIEE A AL A, NI E00 b5 f AR B AR —
FEIN R0 D5 AT B N JA AR B o 0 S5 67 2% A A5
ol SliEE KA TG shaas . S AN AR B R £
BT R AR UL i RE O D A ) F A L 5 B 2 1)
T AEYTIR AR 5 R R Ry, A AR
70 B DR SR O D WA T B AT RE 5 | kO
A5 5 B A B R AIL R 17 o I OB PR s B 5%
FIMERF WL S A — e R " |
R, Z2TF 5T 25 AR 52, 2600 i H AR >40 mm [ (B 5

Pr TR I8 80 (1eft atrial volume index, LAVI) X T il
POAF BAT5S 5 X, LAVI=52 ml/m* 4 CABG
ARJEFW L AR (AR e

REAE R I RS RHE 78, CABG J5 Y POAF 1Y
RARBEE R E LN, AE R > 55 B B E
AR5 H B POAF (A0 B 7t i, o 4R i >72 %
AR I POAF M2 8 <55 & A1 4.4
5, Fe e AT 3k 80% ') FLHL I 5 i i H 30 B 4141
LR A AR B I S E00 55 U N A AN — ORI 52 B 45
SARAFVEFT BN RE R A L FEARBGE R, B4
BEAE IO W 2 5, AT R AT e 5 4 R
SEAAE RS AR AR (73.24+5.27) % F1(73.38+5.51)
B IX AN, AR I T REAS R TI0I AF KA ORI R 2

ARAFTELEF s POAF AR J5 it & I JULEF 7K 7
WEET Non-AF 4, W4 2t e AR 2 R T
WEES . K WLEAE S Dt O ik B i S
ON-CAB &E M B B8 AL K- ZEAR G
553 RIATIRIE(E, N ILXT POAF 4 F I AN ELAS &
EFHARBEAIG MALEFKE-FALF R 5347, {2 POAF
5 S LB K P2 8 B —E iR O | 1
it —2 W

BN S AT N T e N o S e e
TRE 25 (5.08% vs 0.61%, P =0.058) , A LE 3Rk
WA B POAF 5 A g 56 &% 20 (H A58
KA S AR RR S AR MO, MO E
.

POAF 14 & A5 55 il AR J0H i L 198 4 O AP A 4
ENR R N G N A ATRZE N o NS
MR K E LR & 25, NI, MABRERG
1CU 7 B4 B[] A B B () 2 TG b 3 25 =, 5 Sk
BA—H  HESREEHIBE—EXR, W
HEBH BT ARBIBET RIS 1222 5, (A4 STk
I, POAF J& CABG ST RAG BN A 7, vl fiE
S A,

AL Z AL A5 1B AR 5, BE AR B D /) 5
POAF {2 W73 I R F 30 B0 L R0 R} A S
PR E A IR 1Y POAF H & nT BE 4 Z m& , T
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5 b RS MR I K P 22 B AR AR AR T
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65 % LI B4 B AT IRIMEIN 5 AR USG5
7 oK 55 s A% AR AR G2 ) 9 RORT EE

R AEFEE R GRE

I

[WZE].B8 ST 65 2 LI B4R BEFTIRIMERN (CCABG) SAEMRAMEIR K5 S HE AR (OPCAB) 17 3%, 15
K 65 Z L FBFERFEEFEBAEAR (CABG) S HULT ARG R, FiE 2000 45 1 A % 2013 4F 12 H 632 il 65 LI - B4FE &
H A —ARE5EH CABG, Hiff CCABG) 413t 147 9l ,0PCAB £ 3t 485 ], MR A RETAS R LL 1 ¢ 1 BB EL il #E OPCAB
5 CCABG B E P HATEIN (n=140) , SIBET R ARSI AIE LA FAENTH 7 (ICU) B E) LK HLAMGE R ] 55 30
WIgE R, B R REVF S & AT Je FELO I M A B4 (MACCE) (4 HFET: O NUREE I F4F BEE HmEL) .,
Z5ER  CCABG ZHBEVTRIENIFN 95.00% , BETTIE] A 2~ 204 (122.15+31.73) N H , OPCAB 20 i 17 B 3h R N 94.28% , i i5 1 ]
H6~199(111.59+32.97) M H . 10 4E4EFF3 CCABG 410 64.1% ,0PCAB 405 67.2% , = R K4 i X ( P =0.137) ,10 4F
MACCE FH/%Bx2 CCABG 415 52.5% ,0PCAB 44 60.8% , 2 5 [FIFETo Gt it 8 L ( P =0.375) ,COX [BH 537 [FlFE b 7R &
548 F OPCAB FEARIFIEAR S LM B AE R F B rsi, &8 OPCAB B4 T IRSMEIA X AR B 4 B IE SR A 52 0 | 3 3 300
A N7, 5 CCABG ML, AR SRR R I 2 FFET R MACCE H k4%,

[RBIA]:  BF RIMER; ARIMER ; TR B IR BR AR A ; IEHATT 5%

Comparison of long—term outcomes between on and off —pump coronary artery

bypass grafting in patients aged over 65 years
Guo Yi, Ren Chonglei, Wang Rong, Gao Changqing
Department of Cardiovascular Surgery, General Hospital of PLA, Beijing 100853, China
Corresponding author; Ren Chonglei, Email. renchonglei301@ 163.com

[ Abstract] : Objective To make contrastive analysis of long—term outcomes of on—pump coronary artery bypass grafting
(CCABG) and off-pump coronary artery bypass grafting (OPCAB) in patients aged over 65 years and to explore the reasonable opera-
tion scheme in patients aged over 65 years. Methods Six hundred and thirty—two consecutive patients aged over 65 years receiving
CABG at our center between November 2000 and November 2013 were enrolled in our study. One hundred and forty seven patients re-
ceived CCABG and 485 patients received OPCAB, and all of the operations were performed by the same surgeon. Meanwhile, we
matched 147 patients as CCABG group by 1 : 1 rate from the 485 patients who received OPCAB with all preoperative variables compa-
rable. The perioperative data, including mortality rate, incidence of postoperative complications, length of ICU stay and duration of me-
chanical ventilation were analyzed. The follow—up data of the patients were also analyzed including all-cause mortality rate and major
adverse cardiac and cerebral events (MACCE) , myocardial infarction, cerebrovascular events, and repeated revascularization. Results

One hundred and forty pairs were matched successfully. Among the 140 patients in CCABG group, 133(95.00% ) of them were a-
vailable for follow—up for (2-204) months (with a median of 122.15+31.73 months) . Among the 140 patients in OPCAB group, 132
(94.28% ) of them were available for follow—up for (6=199) months (with a median of 111.59+32.97 months) . There were no signifi-
cant differences in comparation of 10—year survival rate (CCABG; 64.1% OPCAB: 67.2%, P =0.137) and 10-year MACCE—free
survival rate (CCABG: 52.5% OPCAB: 60.8% , P =0.375). The COX regression analysis of long—term outcomes showed that off-
pump technique did not influence the incidence of MACCE and survival rate. Conclusion OPCAB has a satisfactory short—term out-
come because it avoids the influence of extracorporeal circulation on organs in elderly patients. But OPCAB is not beneficial to the long
—term outcomes compared with CCABG.

[ Key words]: Elderly; OPCAB; CABG; Coronary artery bypass grafting; Long—term outcomes
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EAEBE RO T ARG R IR AR, TR
UG B SR A B e TR O AR AR T B AR AR
HTARITRN G, ARRIMEIR AR SIS H A AE
K (off-pump coronary artery bypass, OPCAB) k45 T
IRSMIE FR ( cardiopulmonary bypass, CPB) ) A K &
VAR R S N O K VIR | 3 i AN N /=R N ]
S BRAERT SR I T84 [ H OPCAB (1931 ]
7R TSGR TR 3 Kk 55 B A AR (CPB  coro-
narybypass grafting, CCABG) "> {HJZPiFhF-AR Iyl
AT RO X LEBF 5T T R H/D, fi = — B 2598
P, 2838 R s IERETT T 632 148 fift il 75 B B2 B A 7
CABG 1Y 65 % LI EB4F K, & 7EXT PR AR 5
VP P rg &

1 #MEHE

1.1 A% H 200041 H&E 20134212 H 3k
632 1] 65 % LI I #AF B A TEARBEAT CABG F A, H
t1 CCABG 3t 147 5], OPCAB 2t 485 4], #41 piy [7]— A

HETI5EM ., OPCAB LB AFR A, Lotk R 4
Z  RETEIF LI REA 2 B E B WU &, A2
TG AL | = 3R J e TR A MR D Bu-
roScore FEAME T CCABG 4, 1R 1,

Tl DR R R R 22 S T 3 R 0 45 M
3, 7E CCABG ZHARYE I A ARATAZ & DL 1 2 1 XS
5 OPCAB ZH B E HEATHCXT , PHZEIEAT 140 XT&
H X LY, BEX S5 P A LR TR ILER 2,

1.2 23 1P ZEPEMPE I ( chronic obstructive
pulmonary disease , COPD) J& 45 HA5 18 4 = i BH 2€ 4
ik PRy P P S AE A AN () il U, s U T SR
EYIRAYEIR . BRI 2 W B D6
T ELABE T ILEF>200 pmol/L, ik Ifil 4 5 9 ( ce-
rebrovascular disease, CVD) 45 . (O IfiL & 2 FMEHk
M ARG 24 b @B PER B AF (transient is-
chemic attack , TIA) ; @F s bk B 45 > 70% ; D RE A
T K FAR B ZEA AN E L %9 ( peripheral
vascular disease , PVD) f4f : D A5 1 1 BH I TC A6

R 1 CCABG 45 OPCAB 4 HFH B XA A FT R L FORLGT 1L

=] CCABG(n=147) OPCAB(n=485) P
SRR (%) 69.61+3.94 70.64+4.17 0.008
ZHE(n(%) ] 14(9.5) 96(19.8) 0.004
BMI(kg/m?) 24.94x2.71 25.15£2.79 0.458
COPD[n(%) ] 10(6.8) 27(5.5) 0.534
PVD[n(%) ] 11(7.4) 55(11.3) 0.800
CVD[n(%) ] 31(21.0) 80(16.5) 0.200
B n(%) ] 97(60.5) 330(68.0) 0.641
PR IIE n( %) ] 53(36.1) 203(41.9) 0.000
BEIRAG [ n( %) ] 38(25.9) 139(28.7) 0.506
JULIF ( pmol/L) 83.93+23.49 89.3+ 17.41 0.003
EF<50% [ n(%) ] 59(40.1) 57(11.5) 0.000
(<21 d) (%) ] 7(4.7) 21(4.3) 0.824
ARHFEn( %) ] 7(4.7) 9(1.9) 0.096
ZEETHAE[n(%) ] 64(43.5) 146(30.1) 0.002
=R [n(%) ] 134(91.2) 400(82.5) 0.011
EuroScore 1.61(0.64, 33.67) 1.55(0.64, 22.09) 0.046
2LFAR[n(%)] 13(8.8) 8(1.6) 0.000
NYHA 4344 0.458

[ %[n(%)] 1(0.6) 5(1.0)

T%[n(%) ] 78(53.0) 261(53.8)

M%%[n(%) ] 60(40.8) 200(41.2)

V%[ n(%) ] 8(5.4) 19(3.9)

T BML AR BUE 20 COPD - A Ak B IE PN s PVD : SN AL BB ; CVD : il L B 5 EF : 762 3 S8 0L 535505 AR B 16 < AT 2 3 3 W1 5

MRS AT =2 3 [k P Bk 3 S 4 sl LB <A B AR BT A
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%2 CCABG 4155 OPCAB 41 B3 FUW a5 AR i SELe BRI L

Y= CCABG(n=140) OPCAB(n=140) P1a
IR (S 69.61+3.96 70.02+3.84 0.382
LPEn(%) ] 14(10.0) 20(14.2) 0.272
BMI( kg/m?) 24.93+2.68 24.15+2.82 0.538
COPD[n(%) ] 10(7.1) 10(7.1) 1.000
PVD[n(%) ] 11(7.9) 14(10.0) 0.530
CVD[n(%) ] 29(20.7) 26(18.6) 0.652
FHIE n( %) ] 95(67.9) 94(67.1) 0.898
FRINE n( %) ] 49(35.0) 52(37.1) 0.709
B n( %) ] 36(25.7) 45(32.1) 0.236
JULEF ( pemol /L) 88.99+17.99 88.64+20.20 0.764
EF<50%[n(%) ] 53(37.6) 46(32.8) 0.382
I (<21 d) D HE[n( %) ] 7(5.0) 7(5.0) 1.000
ARG n(%) ] 6(4.2) 6(4.2) 1.000
LZETHEn(%) ] 62(44.2) 50(35.7) 0.143
=FHEn(%) ] 128(91.4) 124(88.6) 0.426
EuroScore 1.58(0.64, 19.57) 1.55(0.64, 20.06) 0.242
2LFAR[n(%)] 9(6.4) 8(5.7) 0.802
NYHA 4344 0.538

19 [n(%)] 1(0.7) 1(0.7)

D% [n(%)] 75(53.5) 76(54.2)

WM& [ n(%) ] 59(42.1) 56(40.0)

V%[ n(%) ] 6(4.3) 7(5.0)

AR (B 5 80<0.9, 87 \MRA | CT 1L 15 52tk
AMERSNE S B A >50% ) 81 5% ER 8w s @i
EEER FFHBAEAR 28R R BRI A AR EGE
T IRAKF LA BB Sk A ; @8 AR Esh bk (A
WRRBER) ;O a5 SR RN BAT, ARHDHE R
AL : ORI WAL B E < ; @A R 6 1 1E
PEILT 2540 5 AT PRI 0o 809 i s 5 18 ) 32
Sk N BR 2 2 # (intra—aortic balloon counterpulsati-
on, IABP ) s AT & Az W kO R AL 45 = R0 3l
A R OO RS OARHTE AT O IR AR, T
BLO RSS2 18 K Az D BRI R FE 21 RN, A5E4
I8 A T8 A ) o S A SE A I AE Ak, B
A A8 S i) - R0 /N T S o 5 B WL 38 4 3%
MK T 70% H 0T LIGE S 1.5 mm $RAC B9 42 I
B, OHE SR G R TR OHEE $<2.0 L/ (m?
- min) , AJEFHH TABP S KGR IEENL1 259
FRA S O A5 Lo WU 25 00 LR T84 ) T il s JUL
AR TR ERRAY 5 A% O H R R T 0 2
P Q el e R S B B e R Bl bk it 52 42 7 9 I
B R IR BT ZE . BTk R R N S B0
LI E DIRE S BCR S 1 A 2 MELZ LR Om

JULIF>200 pumol/L B 3k A Hif i AJLTEF 7K F- 1 795 % 5
@ Hh BB T AT 33 BT IR T B B i I 5 =
15 O X 2 D RE PR G 4552 > 24 h; Q% B M ki
BRI & A 5 () e 2K 5 ()[R A i e ot oy 350190 R o | AR
ol AR, SRR QMUIAE ; Q1 N @A AR
TR s DY R, Fili & I A A 45 2 AL A A<
BE ARG UM B >24 h, BRSSO
YL BRI E T AL £ R R R S B0 s,
TN RO I I A A major adverse cardiac and cere-
bral events, MACCE ) G4 . £ i Jt A 20950 T I
A F A O NS L I R I AE 1L

1.3 WLESeAR AR IMEE AR A FE TR DL K
ARG I R E K RS i B AT B RE T, B
Iy X FEEGE S IS A5 R T2 DL AT B
A5 )y e i, BE U BRI 1R] O 2017 4E 1 A 1
H , WEGE 5 T AR BEAT R ] | 28 55 0 45 Ff i
N3 FET. MACCE Fi 4 (48 H AT O LR
BE I L R F L) .

1.4 %itFs % rABIEYRH SPSS 17.0 4iit
SRR AL B Rk A Y B A v 25 B AR (B
/MBI KA ) 7R, XA 7% & MACCE 3542k H
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Kaplan—Meier AT AEAF M IR 5l AE AR I 2, i
JORHI A B A5 A 4548 f 7 Cox HE B AL
SAUBIE TS MACCE S0 BAET R M A R
RBETEITA GEiT R B XU, P <0.05 S22
A FEXL,

2 & R

21 RPFH OPCAB 4 HI3hkicin & 1 £ T
CCABG 4., i hkaz v ) & 1 LA Sy il A8 550 ik
i F CCABG A1, =R AT ¥B X, FHATEEH
A5 R BA 3 v PRI 3,

3 WAHBEEXEAR RN (n=140)

i H CCABGZ  OPCAB# P{i
AEEMME (%) ] 17(12.1) 57(40.7)  0.000
BRI A H (n) 0.86+0.24  0.99+0.08  0.000
FRIKAZ 3 A 1T (n) 2.36£0.74  1.50+0.53  0.000
L B (n) 2.06+0.51  1.88+0.41 0.002

22 EHER AMREANFILHEZERBAE 30
d B BESH R, PA RS RS A T R R H
ERIG ¥ X, CCABG A B H R 5K HE
ZEGAE R s B I S O & R A %R
YW =T OPCAB 41, [AlBF OPCAB T L f 25 45 Jd
FBE AR HLARE SR, AT FEAS T AR5 1CU B
[B], L3R 4,

F 4 ABFEX TR (n=140)

HH CCABG4l OPCAB4 PfH
PET[n(%) ] 3(2.1) 2(1.4))  0.155
O HEZREIE[n (%) ] 18(12.8) 8(5.7)  0.000
BR D n(%) ] 40(28.5) 25(17.9)  0.034
ARJF O n(%) ] 3(2.1) 1(0.7)  0.155
i i & F 4 [ n( %) 8(5.7) 0(0) 0.012
BWEBEE (%) ] 2(1.4) 0(0) 0.478
ZURFF IR [ n( %) ] 4(2.8) 0(0) 0.131
Jili I & HE [(n( %) ] 24(17.1) 6(4.28)  0.001
B SRS ] (h) 21.47+3..62  11.71+4.33  0.000
ICU i (d) 3.68+0.64  3.01+0.35 0.010
ARIGEBERTE (d) 13.18+3.58  12.59£3.53 0.970

23 ZHMIFLERAAGSH  EXEBH R
Vit B B8 CCABG 4B 2~204 (122.15+31.73)
AL IE 11 BIEFE ARG KA IUEESE 23 6] % 4=
i 07 A, 15 B RE AT I R R A IR T, L 58 4

BET-, OPCAB 4HFHT 6~199 (111.59+32.97)1H
10 BIRF ARG KA T UESE, 21 51 H BT iR i
B, 11 BT EE IR, 4 47 BB E
rs, RH Kaplan—Meier MR B S TS A
/& CCABG ARG 5 4 10 A 17 R 4351 4 90.5%
I 64.1% ,0PCAB ARG 5 4 5 10 A48 5350
89.8% M 67.2%, CCABG #H K J5 5 4 K& 10 4
MACCE F Gk %539 b 83.6% K 52.5% , OPCAB
HAARJG 5 4 K 10 4= MACCE F4-5BR% 050 81.8%
J 60.8% ., W28 T A A7 3 DL &L MACCE =
PR Y oA B 25 5 LA 1,

24 Cox EEAHMLR  Cox MIHHTLE R HRA
HIE IT WS PR | i 1005570 AR 5 L0 B3R & e
MACCE {4 r k7 fafs B2, ARG R AEW 4 RS0
KA K I R S R 5 4 R BE T 1 A ST A R R
e i ] OPCAB HIARIFA 5 AR J§ MACCE
F AR LT R, RS E6,

£ 5 MACCE FHHY COX [FIHHrEs

WiH P HR 95%CI
AEi 0.430

P 0.378

OPCAB 0.097

COPD 0.154

BMI 0.977

R i 1A 0.716

Wl bR 0.040 1.491 1.018~2.182
CVD 0.005 1.820 1.203~2.753
ARHHE 5 0.236

PVD 0.120

[=INAS 0.211

WL (<21 d) O 0.379

AR FE RS 0.080

EF<50 % 0.513

AET 0.193

=37AE 0.159

ALFAR 0.974

AoE a1k 0.643

ARJFAROHE 0.078

B b B 0.346

L AT 0.343

i 16 A 0.181

R 0.000 72.039  8.345~621.854
g ISi 2ha 0.136
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0 30 60 90 120 150
Bt vy i iRl ()

Number at risk

CCABG
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OPCAB
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1
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i Lo LT gl'o-w
= L
EE\/ 0.8 < 087 g 0.8
5406 = 0.6 5 0.6
o & 5 &
R 04 o4 & 04T
B € @
Hm 0.2} —— CCABG 0.2 — CCABG iEI 0.2 — CcCABG
—— OPCAB  P=0.375 —— OPCAB  P=0.137 = —— OPCAB  P=0.751
00t ., ., ., 00k, ., ., Soot, , ., . [,
0 30 60 90 120 150 0 30 60 90 120 150 0 30 60 90 120 150
R U B JR) (H) Ra Vi TE (H) B U5 B ) (A
Number at risk Number at risk Number at risk
CCABG CCABG CCABG
137 125 109 76 47 28 137 130 121 94 68 42 137 128 112 85 61 36
OPCAB OPCAB OPCAB
138 128 109 84 52 32 138 136 123 97 64 40 138 132 113 89 58 37
1.0 -W g 1.0
0.8 0.8
% 06f K 06
| =
B 04F fm 0.4
® =]
= 0.2F —— CCABG I 0.2F —— CCABG
D 00 —— OPCAB  P=0.923 \ﬁ 0.0 —— OPCAB  P=0.549

0 30 60 90 120 150
BV et IRl (H)

Number at risk

CCABG

137 128 116 86 57 35

OPCAB
138 134 119 92 58 34

W2 AR A A A7 2R S e B R K-M 2k

&R 6 MACCE A4 HIET-H COX [MlIH 43 Hrgh

Wi H P{H HR 95%Cl
AR 0.139

P51 0.618

OPCAB 0.959

COPD 0.690

BMI 0.084

1= B I g 0.997

BE IR 0.780

CVD 0.228

AR 2 0.397

PVD 0.415

=0 0.179

EHI (<21 d) OoFE 0.902

NP RN 0.975

EF<50 % 0.476

LEF 0.847

SRR 0.298

2FAR 0.183

gt A gk 0.253

AJE RO 0.235

R b 0.241

L ILAESE 0.529

G 1 5 <A 0.000 5.924  2.690~13.044
WREE 0.072

Jiti#8 I1 K E 0.001 2.618 1.526~4.710

3 W R

[ N A T AR O R A TR T =Xz
TR LU SRR 3D AR 25 R R 65 % L
BAERELT CCABG & OPCAB ARJ5 10 4E M4 1%
RAYHIH 64.1% 67.2% , TE W7 LA NI, MASS
MAFFE9N A T 308 il 60 % LA b #4F i # ( CCABG
2H:153 f5i] ,OPCAB 41 155 ) ,5 - R 15 45 R ook
R FP TR D XA A AR Il 22 5 Sarin
Sy —I5UEE X 80 % LA B 4E B (CCABG 4,
547 5] OPCAB 21 :397 4] ) i) [l JBi P AFF 5 45 2 ik s 74
HBF TR AR TC i 22 5 (CCABG :26.3% vs
OPCAB: 28.8%, P =0.22) , [ N —Ti A & 0F 75 45
TR ZS IS AT [RRE AR & BRI R F ARy
KEEEW AR 2R LR ERERNRE—
SEEF X 1 AR BT E D W REAS 1 N 3 i B
Vil ) N RAR T IR TR SR AR R A B e 2
SMEEs Y AR ERZE TR REEE,
PR A 0 BT R G AR AT N — 2P AR

AWFFE R OPCAB H AR BAR AT LUK 2 4F &8
1) 3 ) A S e A R (H R I S B 7 4 SR A
KAE K OPCAB 1yiX —fL#, CABG K5 A&
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A A = ) D R O [R) R 3 B R A i
IMAF SRR N S FARM S 5 E Tk
A7 A5 1 = 2 ik SEL DB 325 o A e B R PRt R 3
TP RV AN JE DA RS MIE R 5 i 5 SRR &
T3 06 1M A A R AR T RE R B SRR ARG N R
A O AL FE I W R 3080 ok B A it A 9 s 45
EERE ARG 5 B LL KPR I & e A TR L B
IR A B DL SOM B (17 32E J| , OPCAB A8
R DA S 378 10 2 A i A = 4F

A S B R LA A DA KO LR BE 3 5 A
[IRE L7 Y S il A o A A <1
LT A Sk S B OPCAB 4 A7 I A5 38 1 8 4%
CCABG "), 1 ELAHFST OPCAB £H (9 AN 58 4 - IfiL
BRI AHRAAE TS ) 7R PR 4 5
A T I T 2R DA B0 IR AE 3 0 W B 2% 57, vl R
14 B R A 4 - (DARAIF 5% 2R < figt 1 207 58 58 42 P
Ak, (R ASOR 22 9 SCRR A R X T 960000 22 320
AR SCI I RE R S A P M A AL O AP AR
WFFE s U SE TR LR B T REE 250 B T
DIReE M AE L, 73R s A 58 4 1 1 45
PRy 3 S R R AT M A 2T 20 A5 Ak B TR 8 M A | %)
PR ifn A UEAT B TR IR YT I AR R il B Ak
25 AR 2 FE K 1 CPB I [a) | 3= 20 ik BEL b 1sf ]
VA K TR (] 1 H 22 4F 835 WU 75 a8 HLTG ol &
A ORGSR B DL R X BB SR E A AT
132 5 2 A 35 B SR Wt ] AR5 B P AR O Y
QAW IEARE OPCAB FARZY F 5, OPCAB HIHF
M55 A FEFE N,

Cox [IJA/3 M4k 5t 7 HER: H AR 2% N & 1 5%
i, OPCAB Ff AR &1 N4> R AET- % LA S MACCE =
PR A%, S W BE T 1 A A7 o Bl R —3,

AHFFE S T B b LU A 53, A AR £ A X i
JIN AR A BB T I L i 2 A i 4K
Tt P A A AT DI RE A 4B . 53 41, BE T 5 1]
RAAT AR K CT M4 3 kG 4, N I R AT
PR AR 7 2 IR I 38 W R A
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rey L e 2EU T AL PR T O A 5 AR S LA B8
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B % Rk Ml KELR, BER

[(HE].B8  HiTs SRR AR ONEAR S S A 5 IR A A B 20T R ECR . ik PR
A 2016 4FE 1 A 2 2017 4F 6 H FREMA SR BEO U AN T RSN T FF IR T A Hh 3R SRR (1 43 6855, BEPL S
SR (n=22) 5XTIRA (n=21) , WL AN FH = i & 07 IR A0 5 R BEAT 367, W R AL B A% 42 407 Jr X (B & S48 R
TR o AR B E FUT G PR I BE S BOARTT R (R RS SO TANE s T ) KR, HR

TEEITIFER)E 2 h A1 6 h, WAL BB B PRI AT R [ (25.6+1.6) YK/ min F1(23.5+1.6) YK/ min | BEF X IR [ (27.1£2.3) ¥K/min

H(25.1£2.4) W/ min] ( P <0.05) ; ZELEJTIFAR)G 2 h A 6 h, SR £ 38 sh ki SR AR [ (94.3+2.2) % F1(96.9+1.6) % ] 47
TXPRRLA] (92.6+2.7) % F1(95.1£2.3) % |, 2SI A BT L ( P <0.05) s FILHIARYT R I R A R I B 22 5+ e e 17 3
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THEA — B RO HRE A B Z UOmE R IS TR i AN T
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Application of heated humidified high flow nasal cannula oxygen therapy in pa-

tients with hypoxemia after cardiovascular surgery
Gao Ling, Pi Hongying, Xu Wenhong, Zhang Cuijuan, Tang Fengmei
Department of Cardiovascular Surgery, Chinese PLA General Hospital, Beijing 100853, China
Corresponding author: Pi Hongying, Email . 838486482@ ¢q.com

[ Abstract] : Objective To explore the effects of heated humidified high—flow nasal cannula oxygen therapy ( HFNC) in patients
with hypoxemia after trachea cannula removal after cardiovascular surgery. Methods From January 2016 to June 2017, 43 patients,
suffering from hypoxemia after trachea cannula removal after cardiovascular surgery with extracorporeal circulation and thoracotomy in
cardiovascular surgery department,Chinese PLA General Hospital , were selected and divided into observation group and control group
randomly. Patients in the observation group (n=22) were treated with high—flow oxygen inhalation therapy, while patients in the control
group (n=21) were treated with traditional therapy (nasal cannula and mask ). Respiration—related indexes and incidence rate of treat-
ment failure were compared between the two groups. Results Respiratory rates of patients in the observation group at 2nd and 6th hour
after the treatment were 25.6+1.6 times/min and 23.5+1.6 times/min retrospectively, both of them were lower than those in the control
group ,which were 27.1+2.3 times/min and 25.1x+2.4 times/min,retrpspectively ( P <0.05). Arterial oxygen saturation of patients in
the observation group at 2nd and 6th hour after the treatments were 94.3% +2.2% and 96.9% +1.6%, both of them were higher than
those in the control group,which were 92.6%+2.7% and 95.1%=+2.3% ,( P <0.05). There was no statistically significant difference in
the incidence of treatment failure between the two groups (X*=0.282, 0.193, 0.002, P >0.05). Conclusion The technique of heated
humidified high flow nasal cannula oxygen therapy is effective in improving respiration—related indexes in patients with hypoxemia after
cardiovascular surgery with thoracotomy. Yet it is still unclear whether it can reduce the rate of reintubation or mortality.

[Key words]: Cardiopulmonary bypass; Cardiac surgical procedures; Hypoxemia; Respiratory therapy
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B R A Ak T Y T DA AR R TS 1, HFNC
& E R 5 e B Al i AR R ZE DL A B
MR B ENRAES A AR A A S IR A8 A K
F MRS A K R 5 K ST e, 757 i
JEZE 37°C 1 A5 SR A A, R R TR Y A
WRE N e 1R B AR HFNC %€
SR S5 E S MH AT T B 1T 52k
PRI, o S AR B R TR IR

37°C , FARHBRE R B R = 90% , 4k i i i 25 SEUIR A
Fb K R, YO R I AE 30% ~90% |, 1R-A AR L &
41 30~50 L/min, FIUATREBEE A 30 L/min, iR IE
SR A DUR 52 M JEAT R Y PRaE 2 2 h ik o
SRR =92% , (1 FH S S48 R TED B I 40P [ AR
It BB A R 32 1 L AT S BOR Y b AU
BRI E 10 Umln,ﬂﬁ/fﬁ%{f’k@z%ﬂﬂgﬁzo

1.3 WRIeAR  OULESAIC SR B E 7 0 H &7 R
)G 2 h 6 h 24 h IS A TG bx < sh ki & 5 &
(Pa0,) , S ALBRE (PaCO,) B AIE (SpoO,) .
RR /0% (heart rate, HR) DA SR IY IS4, 1A
AHOCHE AR FH I PR T AT 47 1 R sk A3 B8 B %) 3 kel
FEA PRSI INAR AR, 38 5 % Rl A AT G T
K25 20 1M A Hras 5 RR H HR i 1 WP ) 25
WEIIF LB IE 5k, JRIT R RIS 72 h
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R1 WALEE BBk

e E| WML (n=22) SFHRZH (n=21) /X2 PH
ERR (%) 64.8+9.7 63.68.5 0.415 0.681
FB/2(n) 16/6 14/7 0.187 0.665
VTGRS 0.369 0.831
— HWHA (n) 8 9
FHIH (n) 7 5
AN (n) 7 7
WEAE: P I 352 95 0.717 0.869
COPD(n) 4 5
%M (n) 2 3
HAth(n) 4 4
J(n) 12 9
FAFR 0.311 0.958
CABG(n) 12 11
MEPETFA (n) 6 5
CABGHIEFAR (n) 2 2
KM FA(n) 2 3
HUBRE S A] (h) 23.9+10.8 25.2+6.8 -0.479 0.635
{8 ATV AR bR
Pa0,(mm Hg) 61.2+4.1 61.7+£3.2 -0.434 0.666
PCO,( mm Hg) 39.3+3.3 38.7+3.8 0.562 0.577
RR(¥X/min) 29.6%3.1 29.242.7 0.401 0.691
Sp0,( %) 89.7+2.0 90.5+1.8 -1.453 0.154
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R2 MAHREMHERCR

EyE| WML (n=22) XFHRZH (n=21) /X2 PE
ffifHJ5 2 h
Pa0,(mm Hg) 75.6+6.7 73.43£5.9 1.096 0.279
PCO,(mm Hg) 36.1+3.6 34.4+4.1 1.456 0.153
RR(¥X/min) 25.6+1.6 27.1£2.3 -2.399 0.021
Sp0, (%) 94.3+2.2 92.62.7 2.279 0.028
HR(X/min) 79.6+7.7 83.2+11.2 -1.266 0.213
i) 6 h
Pa0,( mm Hg) 79.1£8.5 77.1£8.4 0.807 0.424
PCO,(mm Hg) 35.1£2.7 35.2+4.5 -1.015 0.316
RR(¥X/min) 23.5£1.6 25.1£2.4 -2.518 0.016
SPO,( %) 96.9+1.6 95.1+2.3 2.863 0.007
HR(X/min) 78.1£8.3 80.4+10.3 -0.791 0.433
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VAYT SRR
FRIEHE (n) 2 3 0.282 0.595
TEANIE EEA (n) 5 6 0.193 0.661

BT (n) 2 2 0.002 0.961
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AR ( P <0.01) , MIAERCHE FLIC A fd W KRB i P25 J7 T A SE & I I3 ( P <0.01) , 8518 FIXMARSMEFR I SR il Bk
T Excel M E A ASMEIRHLTIC AR BEIE R ARA R THEBOHIRHEEOR , SR BRI RN FTRCR (A,

[REIF]:  RIMER B TI0 55 Excel ; BT P25 B L=

Application of electronic data collection in cardiopulmonary bypass based on the

Excel macros and functions
Peng Qinbao, Liu Yaxiang, Mao Xianghui, Meng Weipeng, Zheng Shaoyi, Zhou Chengbin
Department of Cardiovascular Surgery, Nanfang Hospital , Southern Medical University , Guangzhou 510515, China;
Department of Cardiovascular Surgery, Guangdong General Hospital, Guangzhou 510080, China
Corresponding author; Zhou Chengbin, Email; zcbwwww@ 163.com

[ Abstract] : Objective To design and evaluate an electronic data collection system based on the Excel software with applica-
tions of macros and functions for cardiopulmonary bypass procedure. Methods 350 cases ( Group M) whose CPB data were collected
by the Excel and 260 cases ( Group C) whose CPB data were recorded manually were compared in the following aspects: accuracy of
recording, charge management, data extraction, intraoperative reminds, and consumables quality control. Results The error rate of
the accuracy of recording and the charge management in Group M were lower than those in Group C ( P <0.01) while other 3 aspects

showed opposite results ( P <0.01). Conclusion Data collection based on the Excel software, which aims at characteristics of CPB

procedure, can provide a satisfying clinical service for CPB data collection with low—cost, high—compatibility and open—source.
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ARAF B B, AR AN [R] ) F2 A an A i & TR 4
X BrEis B AU E AT B i Lk, S R e
RE SHEHPFIRRER =T E, @R

HEEIE . A A R A AP B T3, — HLR RS &
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i 33.48 62.05 9.24 10.69 10.81
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WK A ERER Ml A ECPR FNVARIRIAYTY . S8R 4L 17 flh, Bk 12 1, &tk 5 B, F# P 8ch 3 4~ A (8 K~254
A) RFEFAECH 5.0(3.0~12.0) kg; 12 171 70.6% ) RIS ECMO, Hirfr 7 1 (41.2% ) B Ar i B, 5 8L ECMO S BIE
WZHE, DU TREMKE  #2 ECMO J5 M T I ETCE4ERe AT, 4if  ECPR K& WARIMEX T 4.0 ARG KA XEE
PR TR B LA BIT I E ., — IR R %L I BARHE S ECPR AR IR AL A7 3 2 B AR

[RR]:  ARIMEITE G ; WA ; %o KMk ER ; TR

Application of extracorporeal cardiopulmonary resuscitation combined with mild

hypothermia in postoperative patients with congenital heart disease
Wu Lan, Zhang Xiaohua, Yang Manging, Luo Dandong, Ye Huanxia, Zhong Xing

Guangdong General Hospital, Guangdong Provincial Cardiovascular Institute, Guangdong Provincial Academy

of Medicine, Guangzhou 510010, China

[ Abstract] ;: Objective To explore the value and influencing factors of extracorporeal cardiopulmonary resuscitation ( ECPR)
combined with mild hypothermia in postoperative patients with congenital heart disease. Methods From January 2013 to December
2017, patients underwent congenital heart disease surgery in Guangdong General Hospital and suffered from cardiac arrest in ICU were
ready to join our study. Patients who didn“t return to spontaneous circulation after 10 minutes of traditional CPR were treated by ECPR
and mild hypothermia. Results Seventeen patients were enrolled in our study with 12 male patients and 5 female patients. The median
age was 3 months (8 days—25 months ). The median weight was 5.0 (3.0-12.0) kg . Twelve patients weaned from ECMO successfully
and 7 of them were cured and discharged. Five patients died of hypotension after ECMO withdrew. Conclusion ECPR combined with
mild hypothermia has therapeutic value for patients with refractory cardiac arrest after congenital heart disease surgery. A well—trained
professional team plays a crucial role in improving the success rate and survival rate of ECPR.

[ Key words] :

Extracorporeal membrane oxygenation; Mild hypothermia therapy; Congenital heart disease; Surgery
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(KR ASMERR; J kR o s TR ; fhiA
ANJUSMBRTAR P A A A BB R AL PR AR e B
BRIRAS IR I A A e o R 3 S O il &2 9 I R e
FESL ARSI PR R M PR S 50O R R 5 BT )
B2 R A BiGE , 23 A . A T o XA L
SR PR X, SR P 2 PR T O DR el , 5 P8 U
Iy, BOLAFG  MEAS DR 4P R4, B T F 0 ACRE RS
T, SR ARG, PR B OB EZE R AR

1 ABSTE

1.1 —#FH BIL, 4,39 A ATE 12.2 kg, K
Pz 1 IR 3 KT 2017 43 A
10 H ABE, MaiBigss CT /nA47 EOIE &A7, i gy
FABE T Bk bR 04 kA ) 250N
Jik s R 52 FE 1) 22 507 5 L s vk TG 44 kA 5
PIERIK B S 95K o ARATAE AL = KRB | I RIEE I
LR ER A RIS, T3 H 21 Ham
AT A AR BR AR

1.2 FARI:E BIVEMEHNE G2 BRI,
12:28 FFhs M s B N R4, WA IR s B K, L 4%
R MERE PRI 5 JE M Js 555 17 53 Mok 9o uff
KA T AT 11 3 g 53 25 ek g 0L s i ik L Tt
U4 3 SO L A B N (1 | B v 2 |
AR LR ME, 720 5L (1 U) B Sl AN
FEAE L, 13:10 B0 T B, 57 RIS %
B ERRER R 2 TR KO T, 1325 O IEBR 1,
HZWAMEKY 2 A T FIRE 0.1 mg Fiife,
LT F5 35 min, BRI ILEZ) 1 000 ml, 247 1E M
PIARSMEIR T bR , eis LA 35.5 €, )
MlEfL EAR 0.35 em, X ERGHHE R, T H F0 A
I, B2 BRI R 1, DU vk, A kg 577 11 4

VB BAAL: 310003 B, WiVLAAF B2 e b m )L 3 B B AR 41
WEIAR SRS iy L F5R)
BEIFMEE . K 2, Email : linru.008@ 163.com

RE =

1.3 fRshiesadE  BAaRUEEERE 2 16°C, 3k
PR VKA PR B I 38 4000 B B, 13 .45 #E S ARSI
1,30 min PIATIRFE S 20°C 54 & 1.4 L/min, ¥
BLIRITF LG T2 3 min B 85 BK JL-F- JC MV B0, ek
BT A HER K 750 ml P FA E,20% I 10 g b
FERAR , Z S5 A WA IR A " WA P B k5 |
Z fig AR (5 AL PR L Y R R I T R B 4T
YL LEEY ) , 2 05 JLF 58 4 AR EVE 10 min J5 A4 HL
SN (4 U) A, Z 5 FRRl 2 b SR04 2 U,
AR B b s i k5 T 44 1 KO G A0 J5 BEA — 1
H L R/N 2 em,, B B RR S Ak 2231 25 01 U1 BR F 4%
e 1 20, A FEVE 155 min J5, O 0F @ 2 Bk, 5
A RIS 120 ml, AREEAE AR RAE . /R IR 36.8C,
ML 104/67 mm Hg, £> % 149 K/ min, £ B F 10
J¥(Sp0,)100% , ARHHLL R TE I 1,

1.4 REWNL ARIFHOIEAR)G & A, E ik
TR, TB IR, SRR, H 8 Mo 1 R
i RT3 577 G 7 i B e 48 D R o 289 1 T
RHEFMZ, RGRFEEE PR AR T, R
J& 15 KAMBREEF 25 AL, LR BRI E B
U BEMRT AT AE . I 3R 4 1 B s , O A
s AR A P AU 45 0 A HE , 43 0l TR JE 55 7 R
G 12 RATIFHOTE B e R |

2 # R

ARJG 2 A H HBE, i BEm— Bl B0 R4, #5
5B O D AE L, B S IE R BT D RE
BRI 1% 255 48 B 1E O, i P PRI 25 R IE 3, Sk 5T MRI 7%
RN ZEARIER & UG A 2 A UL 2 Ak 3, J W)
BEVTHEAT
33 it

XFF R PR S B0 BR BRI R T
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HeF i) 1228 12,43 13:08 13:10~13.45 1345 13:55~17:21 17:21

Zit Ji s S5 O g D ALE T Frg s (226N L 1AL
SRR AR (ml) 2y 50 25100 24200 S Z SN #1000 b2y 100
i (U) 0 RBC 1U 0 0 0 RBC 6U Ifi13# 100 ml

TR E DA S E0.1mgiv.DA5 EO0.1mgiv.DAS5 DA 5 DA 5,Dob 5,E 0.3 DA 5,Dob 5,E 0.3
pH 7.27 7.30 - 6.74/7.18 7.388
Pa0,(mm Hg) 138 187 225 478/338 312
PaCO,(mm Hg) 47.8 38.4 6.6 65.3/36.6 35.5
K*(mmol/L) 4.5 4.0 - 6.8/4.3 3.1

Na*( mmol/L) 135 135 - 130/141 147

lac ( mmol/L) 1.0 1.9 - 11.9/13.9 12.4

HCT 0.32 0.30 - 0.27/0.32 0.30
Sv0,(%) <40 57~74 63
Bk 2 R (ml/L) 143.1 148.6 6.8 130.9/148.1 136.7

i * ;pug/ (kg - min) ; RBC.ZL40/8; DA(dopamine) ; Z EL#; E(epinephrine) ;& L2 ; Dob ( dobutamine) ; £ ELE} T 1 ; lac : FLER ; SvO, : it

Wk AR He s~ SR ICA B R

R 2 RFTHIARG LA FIBE I TEHE bR

Wit H /i i) A AT ARJE1d ARJE7d ARG 45 d
ALT(U/L) 12 24 32 18
AST(U/L) 30 98 124 18
WLEF (Umol/L) 55 63 66 40
JRZ (mmol/L) 7.08 9.59 12.4 4.83
CK(U/L) 199 1305 1890 22
CKMB(U/L) 42 194 97 21
PT(s) 11.3 16.4 13.3 11.9
APTT(s) 25.3 51.8 22.3 26.5
TT(s) 20.1 20.7 23.7 23.7
DD(mg/L) 0.26 14.96 5.48 14.68

L ALT NETREA LT AST. K[ 1L BB EEH LM ; CK . WURR B ; CKMB : WL SR 1) Tl ; P 56 M Al I 5] 3 APTT . 375 A6 30 73 5 1M

it JURRE (7] 5 TT ; BE ML BN [F] s DD . D- 2844

R3I MERGKAL

mH ARJG 21 d AR5 34 d RJ5 59 d ARJ5 65 d
TRk 22 i 1 B AR 25 A i PR TR BE B 2R S 5

3k 5 MRI A R4 5 P AR | A W0 TR A ST 1 e
F DR TSR AE AT H 1 BRI

i e Pl 2 L R K VLA S SR

FMERGH RAE T S b I AR 1A O i ) BE K
03 RS i o R A ORI A n
REAC R fe A AL, SR PR e ey B 77 2, AT
PARRRBE TR e B, e . i bR A 2%
(1 SROT IR ARV ThK BEHE = 0 ik bR A O il
FERNR A RO A fir SO, A il eh, BOLAR ok

0 3O B IR A5 O EAFHE 190 min, (RSMIE EE 216
min , H L5784 AR E KGR 10 min, PEIRALEE
SLAH B A RN S T S ST AR AMIG IR i
T ORI T 2 R 37 | 4 B IR AL A S i AR 2 9
Hy g2 LA RO T i G

31 FZhTesedmikiExz BILRPEINEA
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EAEE N 4 B IR LT & A A R
(HCT Jeik Rz 21 ) o 3 2 AE A i PR A T SR X
PIMETE T, A8 T BRI RO R, 2834 1l ik 4y
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G T AR B ML RO U 5 %) ¢ M I R A S £
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PRI, RSURE A A5 4 eV Y T IR RIE T 0 34 v
I3 B 1 2 W % 51 A S0 4 PR A R AT
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32 AWy EEM AREIEILKE KM O BER
I, RAEEAR R, BAE AN B R A AR T A R
BETE (HA RO IR RS T IR B I e 3l SRR
HMIE R AT HE VR T ) P B AU BV A A
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Tl 48 8 RE S, i ST T 35 B o7 1 21 41
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b 20k ORI, T AR e R TR AR
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B ERS AT 41,
4 4 it
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PU Xa 1 PETE L R DT

[REER]: B Xa WM EATE  PbE

38 - % (unfractionated heparin, UFH ) J& H £
WEASR AN U 2 AR 8 TR 2R 26, =2
SRIRME, FERN AN HUBEE . B RHTBENL ] 2
T8 ik 5 40 BE 1L 11T ( antithrombin, AT I ) F14H £
FIEAEANHI Y (tissue factor pathway inhibitor, TFPT)
SIS B m ATIDXE i R Ak 4 A . UFH
RS UV e =2 A SR R AR X W= ¢ ()7 NI
ATz, FEEIE N IEAT MR 2 2Rk eE &
ik MASMIE IR DL S AR At %85 . {2 UFH 3697 %
78, 2 ARAE T2 R0 AN 6] A AR 22 8] A7 A 2% 5
PR ELBUBE T BT SO i, BN R X 5] K I
R R, SR T BEORS TE | TG A S T I R B P BERCR
Wl I A A8 A RS A Y S AR R DG B
il AR e UFH T BERSCR i 48 A1 2206 1k
B8R 428 I i DL ST (8] ( activated partial thromboplastin
time , APTT) FIJ I 4 1L 5E [5 ) (8] (activated coagula-
tion time, ACT) , X P& Y AT JREFAGIN , #5245 5 6, fr
FRAR B, 52 2 i R 12 U A 75 Bk, L2 532 T 45 R4 v
PER R LR, A i i B TFZh RE 5 4 (B I 1A
T = N R IRIEHUEEY) | PUREIE 5 S AE
S O T FIR RSN, BT Xa MRS W
I UFH $TBETR bR IE7E 4, B R K HAL, A3
H BT Xa W5 PRI RIS 9B 503 A —£53k .

1 31 Xa iGN EEISLIE 5%

P Xa (& PEAS I 49 B AR 2 2 mT U AL AT
Xt Xa BHIHIVERT, & Rad i 8 M P 3R - it
iP5 VAR X Xa 8 400 0 R EE A A T 3R ) L
BOR IEAE R B RN Xa WREES  SEH 7
TERN R, BRI ) 500 A 1 2R AR AS A
B Xa SRR RS AT ERE G, 454 40

& B L. 100037 JU5T, HPE B~ RL A BE U5t PR RIS 27 B
MR O BANEBRIMERR LG B 18 S
(W) |
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g Mok 00 HH N FH B F 5 a2 R

(%), FKE(TR)

il —#R o Xa WM, TR Xa FIE G Y R 245
A B X il JE 2R i ( paranitroaniline , PNA) | PNA
TEPE R 405 nm A0 Fe R i PNA B RS
FFZATEPERLS FE S (L 1), SRR A 25 3R T DL
TR OPTBERCR , AT Xa 36 M8 K A0 Pkt
5 BE R R VRV R BUE /DS, U BT EE 9 B
BORIBIRITIE [, SEE BRI SRR IR R IR
ST Xa WEMEIRIFER 0.3~0.7 TU/ml'

2 HIMERRMERS

ACT AT DL Jz B 4 i o 45 4~ 356 1t PR 7 B2 1t /N A
B MRS 1 25 5 R B, ML 1 0 UFH 1 T 88 3%
S5 APTT W0 P il ok e [7) 1% 66 ot fif 78, — & 34 ]
IREFHAE P AT E (22 R 2, IR | 1/
MR/ | IR B B I PR P = A 2 ACT JE K
RARR S S vl i IX L XL XL 38 K R e iy 2T 24 26 11
SRRz | /MR I8 RIS BUEEY) B FETE PUIENR
ZEGAE R AR 2 APTT ZEK7 | LRS00 R
LA AN BARJE B S AR PsERyT, il A&
IR RN 2 iR TR B AU 3 i, P Xa
T PG ) i L 0 o) S i 92 A P R — P I PR T
Xa, W0 JFF 28 05 P40 B8 B 42 5 b Ah izcoder i o HL A A
P, S5 AN AZ M A R | /N /D | ot R Tk =
G LR EFE R H R PR L B I
LR 0 P DU 2 B2 MR BT Xa 36 1 500 A i 1,
R R IMLAE | R AL 2R IAE V5 00, 2T Xa TEHERY
BB /N, F3AMIT Xa 16 P FIHTHE il i AR 1E AR G, B
HHUEEM B Z AL S BEARHT Xa WY, HATIZSE
FRAEIG RIS FH A B S AN 2 1207 1 1 N RE PR 55 W
R R AEI S A I 9 14 ACT (APTT B

3 Bt Xa i&EMETE UFH KR A TR

3.1 H Xa M S MG PR f e db K A5
UL S DR B Y7 SRR T PN =S VY[R VBTN ) i1 2
IHLEELY B UFH, O 1 0B/ I i 4 R, Rkt
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* \ EEXar KW

B EXaf KD

*/

(3)

1 0 Xa 1R 52560 75 A B 2 ]

IRE] H R PR A EE B 28 78 I R 58 e
Y APTT SelefE b B W5 4, H A3
JERERIME R 1.5~2.5 1%, BEE DFFE AR A | 38 W
S T X — bR, PR AS ) 52 56 28 A W] 357 3R
209 APTT BUE ISR, APTT BYAE 167 30 Bl
Z5 P Xa TP AR DU A4 ] A9 BF R R 0.3 ~0.7
TU/ml FAXER S BEAh, 3 A B R X APTT T4k

AR, AT Xa 15 PENMEIIZ 48, 78 APTT F
h Xa IGPERXT HEIFSE T, Fruge KS AT 121 H 4
PO AR I R ZE ) BB R BB Xa 16 P48 S
ZFHEIRYT AL APTT 4140 LA BT E7E 6 h
IR EIBTEE H ARG B B A Gt L (57% vs
27%, P =0.001) , HAi Xa 2 24 h P57 6 8 vk 8
B & /F APTT #H(1 vs 1.71, P =0.003) , & 2 ]
BT AR (2.4% vs 3.8%, P =1.0) , 375
PP Xa 16 PEAE M UFH HLsE e W44t 1t
Ah, W UFH J6 97 BR324 9 5 18T 43 BT
Samuel 38 12 [B] B4 AF 58 UESE, BT Xa 36 ML IA 2 $T
HEH AR LRI E) % T APTT 40 (15 h vs 22 h, P =
0.08) , H L3k SN Hi 5 B N BCA 43 LB 5 (57 %
vs 10%, P <0.01) , A7 3% A BRI A 9 P & A %6, 44
o T RF R ORI A 2 4k, BT Xa IS PEFR AR T
APTT'™ | SRIBL Xa WEHEAS S &R A, of LB At
B s 2 A DN A R R Bl S
K E, AT T R TAEE 55 s, IR
JrUR R, [ et ek > TR R Y B A S

Rosenberg S5/ 75 1IE S 52 M T Xa 15 P R 2D
T U I AR B PENY L Richard A 7E APTT TP
UFH Y0 m o7 B9 1) st %n@w(—xtiﬂ Wl 12
UL B4 )L A Pt Xa 36 HAE R
UFH PO W i 35 451, 76 W UFH e ad 72
Hi, APTT FIHT Xa 15 1 P 3046 bR A7 I A7 AE R — 2
P, Price EA SF40 AT 539 /N 2 321 XTAEAHA,
ESE T —4538, Hod i % WA Sk APTT AHXT T
P Xa THHEA B LHIIER (42% ) , BIHT Xa 16 PETE
0.3~0.7 IU/ml, APTT 2 KT 80 s, [Al i £ B T &
APTT [y 35 XU 3 e
BT FIRE A A, BRI R

FHPL Xa WG PEVE S UFH Bt 8 W48 A5 SRS M, 00
Gy O S 0] (A1 R R O =1 o o i O 2
KT Xa W HERHE TR IGST I RS BIBFSE .
3.2 #uXa iEHAEARINEMA A LEE B P ey A

ARG il %8 & ( extracorporeal membrane oxygena-
tion, ECMO) JEZ AR HLOM SZ Fe A 8B X, &
AT S B — R M e, I A B a2 UL Y I &
FET o ASTR B SR FH A B T R W At AN
[, HHEERER AR UFH SUseE, Wil 45 br 35 2
{345 ACT APTT $T Xa 760 I A2 50 S AT Ho
R ACT g = AR bR 1 BAL 5 B 97% ., (1% Z T
SE HETE R ACT ANREUER, i S WU =06 M, & Al
IR AR G 22 (r=-0.26) 170 A, BB fEBE
/AR | IR R AR 4 2 1 D A 1 D s
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FAA TR £ ), 392 AR ACT RO A5 B, R, 78
ECMO "L ACT 48 SHLEE & R, X+
APTT T 28 50 1 2 ] 19 56 2t J2 77 16 4 LY
Atallah Z5A N 7E ECMO & & APTT Fl JiF & 7
HRIEM X (r=0.43-0.54) ) KT Kessel AD
N RIS 8 ] ACT  APTT 4T Xa % M BT & 1L
il Wi ) ECMO $¢ 8E 1, APTT 1 AT 2 7 & 22 ] 6
HHE(r=-0.02) , HHT Xa 7if P AT R F & 5
FAE(r=0.62, P <0.001) """, Cunningham fJf
48 th7E ECMO 1 ACT \APTT 5 i ¥k FBE 2Z [H] AH
Kk | i /INVER I PR 28 U 5 AT — BOHE 1 ik ST
HE! ) 2014 AFARSME: fiy 2 F5 4 21 ( Extracorporeal
Life Support Organization, ELSO) $2 i 1Y) ECMO T %t
Famg i, EAERPT Xa 15 PR R B0 i W A 4 b
W, BRI 0.3~0.7 TU/ml'™ 22401 THist i
B =  APTT £ Bl A BEPE RO ZE K Bembea MM 4§
INKTEJLE ECMO it il v APTT AL Xa T 1
PR 22 (r=0.17) BAIL T ACT, 3 H Ffi %5 4F
WA, 8 A DGR & A Fr s, Bt Xa
T P AS A2 AT I R EE o B A5 A 5206 Moynihan X
32 # B 695 X BTEEAE AR B IE AT T 0 #r, R
Bt Xa FGPERIF R R 2 8 R IEADE MR BN =
R EEBORFAER AT 35ME ECMO 1217 A 18] 24
25 5¢, ACT  APTT Fl T 2 5 4 22 8] JCAH 5GP (+° <
19%) 24 il EBERFSE , by K 25 % B7E)L# EC-
MO HHBIRHT Xa FE PRI MR T BT B ECMO 45
¢ B T A A AR S Y, AR T AL BT Xa T PEAR T
STREZH (P =0.001) , HIT Xa 1% PE4EFEAK 0.01 1U/
ml, B4 45 B 0 JL R B3 K 5% (OR =1.105 95%
CI: 1.00,1.10, P =0.044) {30 Xa TG PESG N T

ECMO Ay & ™, tbah, R AT Xa IEEHE S
ECMO HiE, v] At/ 28 750 1t 38 48 U8, 3 /0 i i
K (26 vs 6.7, P <0.001) , AIE 0 H fi sk i A4 19 3
KAE, O’Meara 3 3o SE I IF 52X — 45982 . X
A 30 RN BB AR LR HTEES BT, Sulkowski 451N
Sk LR F 22 i s I 08 1) 8 B, ZERT UG IF R IR YT
i, ST Xa JEPEAT APTT (14 W & 37 45 50 b e
SREE BT AT LIMKHE ACT APTT BB 4T T 25 54
AR

ME KRB RE, PT Xa T HEALE R ECMO
PUEEWE IR B , T AT 47 1 2 WL 2R 1 I e 6 4 , 38
FA R WPUEE , S B S (ARG R EE 55 A
BURHX —HE BRI S Bz FHATHAR O e, Rz i 5i 1 PR %0
P TERT PR % Ak . BT ECMO 1 [R1EE 1L
RGN G, BAT S — PR 2, R ]
USH% RSP

4 RESRZE

WFFER DT Xa 15 PEAE SPEO WAL i 4 A
FE ARG M AL A PUBE I PR 2 A AR B AR
FEbR A DUBE , Al DURGE R B HARPTBEsR K |, 4E 55
T T FBL D/ S 6 2 A I R, S e 2537
PR B H B AR S, SR, BT Xa 1 PETE IR R
AR AT AT — S TR T i 15 i e, G, TR PN ) A7
XX —S2 6 7 AR, B R 22, i 2 4
5 HUK, ETHE Xa 16 P 4 53 18 AT 2697 A I
RIS RIBFTEA 6k = o 5350, T B MLF 3 R 40
52 A AN AR ] — N8, BL %25 G FoA A
RIEAT T I, AR 955 107 1) L AU A B
WIZTT RIS L, 11 RS TR FAE R, ESh

£ 1 ECMO JiktsEE

BT Xa 151 (0.3~0.8 IU/ml) APTT 60~90 s ACT 180~220 s oz % 4 it

A 3K = TR 5 A% A £ 4 26 1 R R A 7= LA HERR: DIC
IEH T i 1 K S PR HE SRR VB B A SR BE Xa 6 MEAE IR S N

e B, FT LA B R 0 5% ~ 109 1 T 32 i 1 R

i ! ! DN AT T FNZF 4 25 5 A S S 20 ml kg 58

AT ZE ), SRIG A BT Xa WEPE A 10% A9 IF 24 R
e ' | Kl AT T K52 A 4T Xa 6 ACT APTT $UE AN SRHT Xa 1M

A TF 5 Y BBl PN A 7 B, TT A% SRR I 5% ~ 10% Y 2 4 i 2R
T 1 T T 10% 14 JF 2 i =R
: ! | K AT I ACF- S 1 3% 5 AT U469 F I 5% ~ 10% 1Y
i3 TpEceT &S

1 ! ! BT 2 BB b8 109 89 BT 2 5 1
! : : JHF 22 BRI A 2 41 20 28 1 B i ) LAHE SR DIC 19 5% 1Y
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BLBRAE R SRR 22 58 T2 sh kol B 49 R b (038 17 gt

T oW, EFH,E A

[R§A] .

2 4 £ ) Ik B R (transcatheter aortic
valve replantation, TAVR ) & 5 & 5= sh Ik B2 748 06
SR TR BE R, SR TAVR FAREAER 4%, 81
WrBedl e T2 s m e AT, R Z Rt 1
BEZ Rh o HLIA R A D RE 22, T AR K, A 23
RASERA AT AAE S 2015 4500 E 145 3 5
AR  SEELD B 27 o B 2%, SR IR0 ) 3
Pr o SRR 2x it R L 58 AL TR BT s KU o M
NS B8 T RE A2 4 T R 40 A0 P AL AW 26 S A

( mechanical circulatory support MCS) w
1 TAVR Ref MCS EREHE

TAVR AR i F§ MCS H 9 J2 0 T 485 1L 7% o0
F1%RE S TR ek, — o Ry 1 P A
E 2R BRSO, TR PR MCS g TR
1 (e R L0 PRI SR, 8 v e R 3 1 Ak 4
Rt Y BEW I3 3h ) 2 R s s7E B At R
BERAR , PR B P RSN, 4 T W L A i 1)
IERAE , I HAE T I 3 124 AR e A T 5¢E
AR, BN R

2 TAVR FAR3BE KN

TAVR X 85 7T L™ AR WA~ 7 T RS2, — 7
T 1A E S RO, BRI 1O R £ Ay
At TS ; 55— J7 IR 57 W 18] 04 358 F 0 & 5
0] BB 23 X HR A 90 D) RE LI 3 Bh ) 24 AR OR
FI 5 0]

21 RERKE HETIRE TAVR EZEEX 24 E
& E SO HAMRFF R S e st S s, X
e N Z A IR GO DI REAN A D EVR
P ZE AL T B DA S IR SR 0 UL 2 505 , S 3002 0
ENA ) QI E RN A R G i RlEe N D R) B S (39

YEF BAL: 100037 Jbat, PEEEAREBE LAt HRFIEE 27 B
B 2 A Tl BANEE B AR AN ER L

2 A E R EHOR  IUBIRIR ST Vi e

JE 5 1 g S R S R W ) kA LR
I LA B PR LA B O R4

TAVR FARBYA FRRIE 7 X4 A LA 2
4> By IR AU 5 2R R 5 A T AR ERAE S
AL LI B 250 3l SRR T — 28 i g S B
()£ B, IR A, PR TV TR B 3 X it ) Pk O 5 S 1Y
AT 27, FLI A 60 A R B4 W0, e ] U 1 DAL 1
s JE R A LR AE AE AR T I 0 351 1 TR, 5 b
[FFETCEE A TEE, J5 M AR T & 2o sl an
IRSRILAE S AT R | A HY i 25 175 LSt , 2386 i 63
B
22 FARBUHERKE TAVR FAHE -~ PEEAH
SEREA DB SR s PR O 5 R R
AT O = i 2 160 ~ 200 K /min DL K &
SRR FEY 7 45 25 A5 W75 (0 3 AR
R, BREEY TIPS, & B0 E SRR T, 0
P T 67y 2 SR TH G X b O IE T BB AL 3l ) 2%
TR K, B 2 U R A A ) = RO AR
SO TR PR R 15t

AN FARBAEI R, A2 B8 B A S22
IS T KREREE BRIV IR RS B, A
U A B YR R AR A R B AN KO R
A58 5 SRS 7 1 O 8 R I A B AR A, T Y
it B E Bk I 2 MG AL L0 AR A I T g KA
AR AL F AR S Il 45V 22 n] B i
B E AL RS TR 40 % FEUR I
KU A3 ZE  BRAEY Sk RN N T BB A I R AT AE
Sl 24 68 Jk BHZE fr) JRURS: 5 TS A oL i ]
AR S ™ S T 5 ARERAR A R IR B 3
DIk FE R ERBEY TR S 0345 S, S B EER R
REMEFEEEH 5 REE =il R 22 S48
TS RERE fL Y 3 Bl K, 75 ) PR BE B S0 R i 7
SRR FE S, MCS 80K 200 WESMREF AR AT LUK
BF A THR AR
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3 MCS FAF TAVR WIiBE1TE R

ZJi SCHRARE TAVR A Hp i ] MCS 11 (835 i
WIZET- R T m, B MCS & TR FE T 0y 2 57 5000 A
T XS5 R F AR A N SR w h A AT L
BGER R A (], BOZE SO B DAL AR
B RREERLAE 2R GBI BC & 19 22 2 B0 I ]
BA ( multi—disciplinary heart team, MDHT) , %} /& K
ROIEAT A BTAL TRl | S & B4 BEAR v 45 A -
RAE XX T A R B SR, O 1 ke D B e K
i I SR IR B R 2 MCS IR AS I B SER |
P MCS B f i, I HARERE 7 RIVAR I 3 ) 4 4
R, LAME TR ZEm o A S At Rt i MCs
PABE T S 1 I e
31 BRI X TR EEN S GEREE,
TR A2 % S 1053 2L (left ventricular ejection frac-
tion, LVEF) BRI AIG N 5l &5 I 5otk 3l ik ™ = pe 2, o0
JEETE AR5 R 1T RE I ] o 08 245, PS4k
MCS %< &, AT e HLC IE D BE 485 im0 UL i $2 0
HORk O LR L A T 52 1, 7R TT — & AR AR B 9 15t A 1
LT BESSAERAAT UG R, PR UE T ARUH] 47, BEAIG
FARMKE . 1 MDHT ¢ A i P74l the s 791 By 4 il
FHIEIN S Hra SR B DT Al 8 35 0 SRR
RUES: , DA R T 2L AR BB, AR A5 A3,
LFAMPESN R TR TS . AR HT, TAVR H A
JI BT ) B S R AR IS 5 AT TAVR, MU TR
PV MCS 43 TAVR AE7E ™ .0 L5 AE R
R (LVEF<20% ) /0o IR PER 5 B[] B P47 0 2

MEES L ZeFAR,

32 ARk m A

321 UEIFRAER MCS BAER AR
(14 BT 4 RS T 141 BA B4 T8 20 o 4610 A fof
MCS FEFAR L7 %4, 2K Z40™ B TAVR
FERAE FEIEIR It R A RORMS . YA
PRAEER i 35, A ] MCS B fi% 4 U 8] O 1647 4
2 W PE Al I B & e 4R A 3697 . MDHT
PEHULHRGE MCS SCRFREME IR SR RN D)%

3.2.2  GOMEMEF AT E ST MCS R BT K 1T BE Y A
W% REIFRAE N R T EA AR, B
BT T 0o I A A7 1 B3 BRAFR A4S A B R SR A A
YEZ 5, R % Ry 44 4P 6 34 ( cardiopulmonary by-
pass, CPB) Fl/ & oy B 20 IESMRETR ((emergency
cardial surgery , ECS) ¥ B35 B & Wi, SR, H5 4t
GRZ N, EER 3 CPB RYRERM ) K 1
HA B s S A K R BE A g ikt

3.2.3 @ MCS R R 2ok i R e fkt
RORmE T MCS A b B 2Rk i R, s
HER AR RORIE AR H B2, TAVR 2EIF R AE M &
LR TR O E 5, SRS R MCS, e
MFEshF12%%, WSEA BRI 5T AR AP &
AR T LLAE TAVR & Az JMEE F -1, BE Uk
b BBE I ANERUE N 3 I B[] AR 5% S ECS B
RARIERIEW S /D, —TF5E 8 T 2 TAVR
BB S F R WP R R S R TS, kIRl
FHHT MDHT i 7 B 58 2 B AR R i 5] DARR I
FEPEAER WA 3 CPB, I i 174045 ECS 75N

F 1 TAVR RARMEPEFAFIS 7] ECS A i i B fi K vl G 14 ity 5
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DI BB (HEVET SMRHEE R JBRAREE A S 1) SR
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@it 3 B bk I A A AR

BCPB 3 3R E R AL
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DCPR AF4F

QT I IR A S5 IR

OHIBERF AT ARERES  AFARIBNIA ARSI E S
QTEAAETF ARIAHATFAIF BA LA LML
GPestin i pe B Rl T 45 5 TR (5 A BT 4 20 14 1 ¥

OF AL LF AT T A A 35 146
QARG 2 A 470 A 1 I (R I B A 8, B A R AR Il A
e s AT AT ) LA I A TR ) 5 A AR Y AR A
GMIBARLIZXT CPB A AT T fift ) HL IS IR B 18 A 1 2R v i 38
SMBLAE AR B T 57 ST ORIE R s i B T A R R 4

DT 4 T 451 RS BCLTE CPR AT 55, 530F CPR AN Hh T ; 58k
Bt A T 55 2R 3 23 SR IR AMIB FR A e T
@3 FETT W O U TF ARl T 1l 28, 7 B BRI X DA 45 4
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R2 RHEERFEREPL TAVR R CPB AERER R
{3 TAVR #4F
HISMRHEE A4 E R 3
PN PN B
SRR A
SMEH T
BRI B A=
TR (AL TRE 2 L4HETIN)
FARERTY L
FAREKEH+
FEEAR
LABHEA:
OIS —17 Fr BSIIKIGE 19 Fr A2 AL IKE
(BB E LZHTRITIF)
OimE £
O I Hk (3/8x 1/2 $3KF1 3/8 19 PVC 5 1#%)
ORSMER R C &4
i ¥ [ e B L 222 i (AU T2 AR R R T ki i)
ORI PR e L B T B A
O A ML I E FARE BT (20 A8 AR )
4 00 b AR S G T 5 B
TAVR %2 CPB ittt
SRR STR Sl R AT R
BRI/ IS et L P
TR WP H R T B, S
¥ CIEH B
FE K MR R d GBI BT & A LR
FARAEHKE
LNBHEARBIT AR GZEMIFIT 4 CPR
WFBETFAREZM
FESETF LRI TR G NI I 52
T DTS LR [T S B B B SR
I RIMERER B TR 65554
HOEE BT He A MIG G I [ B By A3
BRI S B RE HHB AV T 1,
ARSI FEE S S FRIKE AT ek B
S I W A R SR s v g
RS A= B 5T Bk O I ZER 45 R
S AR BR A AT R R SO LR R,
CPB i3
e KA 1 1

EVNA

MIERIRYT . 3% 2 SRS Rl 0 ) TAVR 2L
b A R SRR R T IZOR
CPB RBAE OIS o380 N il e 4 i 2, AT
WL OTAVR AR O BEREE Y FERLETFAE
SER; QFARIFEARTHIA MDHT HLFFE A B, 37t

WA T4 5 S5 s B T 384t 31 '% & CPR
AR (0 AE 3R 1 46 CPB 2 J% 4 3 0 4 A 4
i WD R B CPB (I ] R S 1 1 ( LRk
T M AR AR ) TT A S 3 12 2240 U U 1
SRR 2 @RI R 2 I, B A A
BB O WU LR, M TAVR REGH L
HEREZAE — BBV 5 2R AR RIS B,
S 5 T s A T LA R B U

4 TAVR ERBENEBRER HEIhEE

P A PR B T B A B Ik N kA
$ (intra—aortic balloon pump, IABP)  CPB {4 iili
A& (extracorporeal membrane oxygenation, ECMO) .
TABP AJ LAfi i &5 7K J& 48 o 0 98 0, 0 s ARG IS 4
FE O E S A, AT 528 05 ~ 1.0 L/min O I 4
BOZR AL, Sz 54 AT 0 T A i &, ECMO 7] $2 1
—SE PGS FIE I 2 5, TAVR FA i FH A 1y
ksl ik ( veno—arterial, VA ) ECMO, 7] SE 31 0.5 ~
4.0 L/min /o JIEAf B 2R 0L, AN 50T 00 JE 1S A il O, A
T B AR AL, SR T CGA B H . CPB 2%
B AT S B A I e A% I, AT U T Rk
T AL T AR N Ay S5 5 i (A 280 I R A B S
R, O MESMREBE A $ it R A ) TR S5, HFE
A PR, SR T A

5 AE MCSEBIEREEEERE
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BE I E S PO ERFE 3 3K 5 X L3 3 1 2 R Ak
BERS TABP X R 3558 B A0 fioh & A 20 R R, Ao
XA A G |, 37 8h J1 2 AR el e & e
IR IR R BT, AR5 LR 8l 1 2 AT N
FHHE 3k

52 CPB

521 BB EAD: HKZECPB SRR
Ik - e A A g a7, X B SR /0N L ST AR
D7 S TE B A SR ARV LT RS A T
B A R, GG A B 2RI T 857 MCS, Drews
SETE e RV 14 £ o (PR TS 44 3 CPBY®) | Al AT
(A R - T AR D T A e i sh kA 487 (15 F A 23
F) i R AT B8/ B4 45 LA /D il A8 O R, 2 ik
S AR, TAVR A8 FH ot it 58 4 i sl ik, i o5 —
MHF CPB 4% . 7EMLsh k™ EASL B oL T, ]
FHMEZh Ik - & bk 2 ~7. CPB, il 3 ik v 6 B 2
CPB e FAR G L, LIAH 7RG BL0 15 200 fa] ; 76 7™
FADINREAR S LVEF<25% 1) 3 i tEf 4 2
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HAATEARTE WIENL T I 3 CPB; 7 A2 = DRtk 25
(LVEF<20%) G IRHERSE ARG 4R A0
AR R T AT BRAE Y 5K I A R A S
i E] P 52t CPB.,

75 1) B Ik R R AL AR 2 AP R A LT AN T
e, A A D EIE X T 4042 TAVR &7 1),
— HE A ML 8 12 AR I O, B AR | i
2042 TAVR W85 B — AR 1 3l Bk A6 457, 2B
i ook B 4 O 3 AT F2 3l ik, e Ik A S T
CPB., #RJ5BE I 0 ik e i) b ok v Wy & — Bt AT
MAEHF K ST 5 N\ T AR E 1%, 2 5 BBk
IRBK G XTI A1 Bl kg
BE PP N CPB, IF BN A& 4N E o ik &
AR SR X R A 5 S A e, T
RE S BORMEN 7% R 1 | 3 sh kol 5GP A 42 B A
DEY IR DL R R B A

XoF e AU R 1) e A =X AR AR A 4
T A 10 S KR K L DA A CPB, — SR
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TE e St SRR Y 5 dnT LR T 32 30 iorn
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522 HHURHE  TPYERH CPB I, IR L
BRI S8 B L M5 3R AL D= W L
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