rh [ R AMIE R 2 2012 4E 12 H 15 B4 10 55 4 3 Chin ] ECC Vol. 10 No. 4 December 15, 2012 251

PBIAR ZMIE BRIl PR R

R (47ik)  FRIEA

[R#EER]:  RIMER ;B v
[HESES]:R654.1 [ TEkERIEE]: A

184G ( extracorporeal circulation, ECC) 3% A
()R e R I HESN 1 AMNRHE AR 1 & i, ECC 14 1
T LR Z AW i . AR SE R ECC XF LA Y
arIRE JBE I AR S8 AN Zh RERE U™ FH 2, ] LA
SEOR G 942 B RAE SN, P52 00 T AR F8 2 1 Bfe
ERBUE . AR SMEFF (minimal extracorpo-
real circulation, MECC ) " H 2 19 42 Y Az ol IR v
R BGE T LS8 ECC BRI, FEAK T ECC XS HLIA
AN RS20, it ECC AR AT — 8 Bt .

1 MECC B4 =

L5 ECC & — A I IG 3 R G5, th R il
BVRERR SIKIERS fEINE A OIS T I
EEA N, MECC RGN AL 3 J7 S AR 5 | 2
IR ECC R AT T4k, I BT A0 N 1
ECC & HlRE s o
1.1 FEHAL, AAZRY MECC F MM
PERARR T AR K TE AL, DI 15
Fou, M FLEAS I8 1Y 770 5 e /N AT AR 400 ml |
N JLEARE 270 ml" 7 R R DR I A5 LR K
1.2 AEAMRE, KEAMIBEE MECC EiH
PN T T 28 ok i o A S R I R0k 2 AR A
ZEMELF kR T ECC T EAY I TR0 IR R 42 B JRE S
JEOT s TR A R
1.3 2%M A%, 8% T A ef@ MECC HEIK
G AS AR ECC (1 ¥R AE 5T A 1t 2 , A% M 48K 5
NG L A A S 06 A I 1) — A S, LA
PETPEER I 5 2 R AW 5 | R G AR BT I R S
LA A B ATG IR R 5, MECC 50— 4> % 4]
ARG T R
1.4 RAHSRIKS, figacy MECC B
AR ANE W T ECC i Rt MR w3

{EF BAL: 430070 B, ) X BRI B e R At

HAE et

F(FR)

[XEEHRS]:1672 -1403(2012)04 - 0251 - 04

MECC 5 {4 &b ¥ i %0 & ( extracorporeal mem-
brane oxygenation, ECMO ) £ 4t th, .7 #H 1Ll 55 A
MECC 5 ECC il ECMO (A 1 f%k 1, H
Hil,MECC C&7E R 3 Ik 75 B F4 AR (coronary ar-
tery bypass grafting, CABG ) F1 3= 3 ik 3¢ B # K (aor-
tic valve replacement, AVR) Hr3fE]{#i

2 MECC X3 /g B9 22 i

W5 KW, MECC BEFFAR ECC AH Y I R AE |
AR AR BE ] MR PR RE N BUS . — W E 13
TiE5¢ (ECC Fl MECC 1 S FEA 5 4301 Ry 599 15
562 fil i) SCHR 25 26 3 M 2 W], 5 ECCAH HE, BT
MECC ) FAREHEAST ICU A B it [a] FOHL A E it
)4 | IR 250 T b SR T AR H X
RHERAROT Puehler %1 BAE ST T 10 4R
2 243 flfE MECC T3 CABG JF 4 R, X — 5
HUDBFRGER L], B TR MECC B Y FE %
N1 1%, 22T ARG 13.0% , L5 EIT-FH 2.3%
Puehler %5 (1) 73 — AN 85 1 674 i (B 24 1 % B
FERN ,MECC A IET- N 3. 2% , IR TR 1A
AMIEFS CABG (off — pump CABG, OPCABG) g & 11
FETER(3.7% ), WIRAK T ECC 7% (6.9% ) o

3 MECC X323 ThaE B9 =2

ECC FEUIEAR #14 HLEE S ECC R fa Stk
IR0 P SR M R % SRR ) T e, 2R AR
BTN RS B O E i B B R A R AR A
JO7 R, BILAAR A o Bsf () PR A, TG 7% 38 Ao ) PR O i 97 74
B FC P Ak M JAMEE , I3 20 ECC S 1 N IR
wE 2RI . ECC B i 5 S AR 21 240 M Lb 45
(Het) 5 A J5 W & 2 5 93 5 5 A W1 8 A B A4 O
PES . FE ECC, f T MR B A Het R L A]
DLk 15.3% , 1fi MECC {Y k1 8.5% " . i1 F MECC
T ge s/, AR B BE /N, B 8 AR b/, A
AVEHETE RAF, UL, XA B BN



252 T ERSMERR L5 2012 42 12 F 15 HEE 10 55 4 1 Chin J ECC Vol. 10 No. 4 December 15, 2012
Olf @l O] (s)
|\ N
MECC ECC ECMO
S ST I R ML TT 1] As B B ARG C S g B A 5 2% 5
D2 8 BL A% 5 2 G013 RIS HL Cell Saver) 5 kA 4% 5 F 540000 1 52 5
G B O s H R IR AR I 5 1 - SRR Vs s 0 VR AE s Ko NS |5 Lo DA
B 1 MECC.ECC fil ECMO /» &K
&1 MECC Fi1 ECC } ECMO {9 bix
Wi H MECC ECC ECMO
8 5 i FARZE FAR=E ICU
SE S oM K F A I OE KA T A O NSRBI 8 1 I 1 S5,
BRI A BRI A LM RENR L , S B R e R
kA BLH Py e BT HRR
R () 2 4-~5 1
A (LSS [FEw ok st
I A8 BE (m) <l >2 >2
I it 4 SR I i
kit IE 2 % £ %
B 2 # 2
B/NBFEE (ml) 300 ( 44 L) /400 (A ) > 1300 A) 250 (/1vJL) /850 (LA
LR B ) *x *
YRR £ % %
HF AL 5 (me/kg) 1.5 3.0 1.0
ACT & H(s) 250 ~300 >480 180 ~220
Sl 1 L ) N B/l
L RE L ) * *
AREF 1 Iy 2 VEVR I A b
L1 ik - ik ik - BBk ik - Sk Bk -
iR HH HH (:%5
3.1 sbd AR Z A% Hw  7E ECC RS, E e BT ECC 418 % , MECC 41 8 3% i B

WEAER A SR AT R BEFE R, MECC i 72
HA R XI55 44 A 2 ] AL T ECC, B 21 21K 4
MR K AR BALT ECC 4H(38% vs 55% ) ; MECC
LB H B 0 R TR S R EOBT AL SRR ) AL BR
B TERE R PR INEAZ I FIR S 3 A A AL ik
PUE BN BE ) AT RE D V18 & TARRYICAZ T e

W (41% vs 65% ) FIHBEE 3 T H (21% vs 61% )N
FISIRERETR I & A R B ELT ECC 41,

3.2 S E®Hrm MECC B0 LG 5K i 5
ECC TR, ECC 3 i Hpoxstco WLAY #6345 1 FH 32 22
VEF I — PR3, HOkO2& ECC T84 & RAE
B X0 WL B AE . 7 CABG F R i,



rh [ R AMIE R 2 2012 4E 12 H 15 B4 10 55 4 3 Chin ] ECC Vol. 10 No. 4 December 15, 2012 253

MECC 835 AR o F R J5 19 3% 2 LG [R) T 5 ( CK-
MB) Oy ILWLES 28 1 T(cTnl) 7K P81 24k T ECC
HARPUOHRR T R AF(25% vs 35.6% ) % il
MR (1.9% vs 46. 3% ) FIAR J5 b5 Bl () & A= 3%
(11.1% vs 39.0% ) ¥JEAkF ECC 41, 7E F 3h kR
B, Tl 28k %5 CABG 26157
3.3 A B ¥R ECC 5 APEFR 4 1 & %
N1 1% 2 Prasser 2573 i 2 i 4% (—Fh5g
S AR JC B2 G ) 1 37 Ik 238 0 LR 34 o 3¢
R A S B B A2 4k, A MECC X i 2 fg
BB R2 o (HIZBIF R M FE A SR /N, B G, MECC X}
JFDIRERI A R ik — D9 . IREAAZ -6 (1L -
6) FlI N — Z, kA b epE 7 (N — acetyl — glucosamin-
idase ,NAG) J2& "B 451 15 19 ¢ 5 0%k A2 Ak 8 B o Huy-
bregts LelSIEEgY % P, 7 CABG &, JR IL -6 £
MECC FiJ5 JC 2. 424k, i ECC ARJ5 R IL - 6 1k
JE B E TR, J& MECC 41119 2 fif; BAR NAG 7E 4]
e A B TS, (B ECC 41 )& MECC 411 3
o

3.4 sTEEMmEMHa  Huybregs 257 1B &
P B G — FRREE R R AR S - - ke
I R 45 4 4 W B AE R J5 ECC 41 B &8 %5 T MECC
41, CCI6 /34 Clara 21 [ 43 W 1) —Fh 8R 11,
S —Fh ZOPEIH 45 405 (9 A AE bR id 9. MECC 3%
AJFH) CC16 K- FMT ECC 41,

4 MECC fiimg &I R L & &RIP1ER

T MECC R4 R MR Z80E AR R 9t
EEVR )2, KR 1 1L/ 19 6 B4 FH R0 it 240 1 1
W R, 80 T ECC X BILAAR BE i 3% 85 B 1z 1 5% 1, it
BERT T I 2R 50 & B, 150 TU/ kg BYH) 46 JHF 35 74
BT A B A0 B 4 B I AL BORT P, Fromes
40 1E 68 {9l R JHl MECC () CABG [ v, 76 R AT
KA 3 I MAAEAS, 73 B i 0.1 F1 3 TU/ml iF 5,
Ay I 58 15 Ak BE il B[R] ( activated clotting time,
ACT) izt B H IR & - 2ol &, i & %
RS 1L 25 1 F ECC 17t s Al 340 A 5 7R, e Je i
HBRE ACT 183 300 s By F &R S50 i, ECC 451 s
FR Y& R AT 46 7 4% I 100 TU 1221 mg fAN5 R
1 E B TR A2 AR RS ACT B i SLalE
(1) 10% W36 Jn 50 mg kG HE . 45 R AW, P
(145 £30) TU/kg 1 it %= 77 2 B AJ fs ACT 44778
300 s LA BTmTCii ke S A, RIGTE ECC B TE A
B N AR UL & BHL I B R 5 AR XE T 100 45 4% BR300
U/ kg & HUA 0 2R ) i3 R i R AR S 2k

Mt (545 +61) ml vs (680 + 88) ml ] Fl % Ifil %R
(15% vs 32% ) ¥ B 08 /0 . WRIERNR T 550
YR CBGES A A0, R E R 5 v 5w i
BEEZA, MR 5 I AS B R — 384 AR 4 5+
PESEE R R, N2 BOR 5 i, MECC JF& ]
B, AR 5 A R ) . Farneti 2577
W5 I, MECC f8 5 AR J5 1 SA% 40 M — 1l /N 1)
b 20 TAT 559 (BEIN B - HU4F 4 & A B 11
HAEY) B R (F1 +2) FIk 8 HK-F 1 B
FLT ECC B3, FW] MECC XSG FR P i S A% 240
T /INBR PR AR ELAE F LA S 3 1 ) RE 1 A BT P A
/o Rahe - Meyer 25 ({57 1. 2 B A % T MECC
4, ECC 20 3 /MR INAEM™ 5 T e, XIS 4
ARG 12 h § MECC #1 f# # 3 4> & 1. 5§ i 7]
(APTT) Bl /T ECC 41,

BT MECC %% 4518 R ¢, oo 100 A4
FE BRI A I 25 R0 TR ) 48 R R /b T i 4
a5 N T4 e i A (Al 26027 fORIF5E R 0 76 240
JLEEFH MECC w] I/l 173 By S8t A1) , b
BRI R I 4 A ) 5 SR 4R AR TR Bl A, R,
MECC XF£L 4t/ o ARHPFIASS 2 h i M £1 8
FIH I B AR T ECC 41, FIA M A 21 40 i B 8 vk ok
I/ INVHR A A L) FH R B AT ECC 41, R
JE G /D, T Het A IL2E 8 1 KSF- 35 B 88 T
ECC 41" | Bojan 2™ 75 —Tif 57 246 ] 1 % LIF
BULIIRFFE R im A 10 1 DU i R L B SRl
TORHNMZE ST ARG R S TR 2, SR Pt 4t
FEEIRRL RIS R W, 4558 & B MECC A
I S AR e 208 20 200 M A T /A P B v R . SCik e
MECC HBEAR PRI FREAE ] 6.0% >

5 MECC &5 KR M

ECC T84 5 RAE RN R T -5 F AR A0 st
MLFFEF A SCAb 38 5 M A T | LRI T4
TR fih B PR 254 5%, SRE R I R A k32 BRI
A 5 241 i PR AR AR R 1B B Rz P R, B el R
W if 2 ECC 5 4 B S8 iE B 0 7 2 fik & LA 207
W £ W, ECC Wi a] & fEHLG , MECC &R P C3a
KRR 4 CDIIb/CDIS 3235 Ml IL - 6 7K F
W BT ECC B #EHLE MECC 4% 1k
PRRMEA BT IL - 6 I SR IE I F — a (TNF - o)
AR 40 i O 2 LA & S100 2K 1K1
FLTF ECC 41, /MR s F ECC 41 R
JG 24 ~48 h ¥ C RN & 1B E LT ECC 4™, %
W] MECC XJHLIA i 45 5 7E /I, 1A S0 25 T 1 B i)



254 Hh EARSMEIR 28R 2012 4F 12 H 15 HES 10 355 4 ] Chin J ECC Vol. 10 No. 4 December 15, 2012

PRAE SN AR o HH I 1 20 L R P il —
22 28 FREE T , 76 JAE 18 A% v el v vk 1 A0 B RE T8, A
(k= AR o N A S S et [ R o s S
ECC J& Th &, A 2 v 1k 40 T s i b
MECC 83 KN 1 55— B 9 5E [ iR s ) SCSb -9
TEARJG 24 h WIRE Z & F ECC B H"™  Formica
AU g BFFE R, MECC X BILAR BT 38 8 1) 4 B 98
KRS OPCABG A1l

6 MECC gyl Kk Mz A

BT, MECC [0 F 24 7E CABG TR, i
FR G BB SRS a) | LR U35 i R 3 L IE PR L 2
YA FH o 5 AL A I 2 A1 OPCABG 4L A ],
ORI A ARG M 2\ N ) g B At JE B
Za 5% ALUAE ICU fE BRI ] e OPCABG 2 K" 0 A
X} F OPCABG,MECC [t 3575 T R AR 3 4 ik —
ML F AR R, F AR EE W, 16 IR L kA ) &
P8 B s 2 F OPCABG, i ik A7 11 52 B PR A ARIE,
56438 g 56 i B 1% 35 B B f T OPCABG f#
#

MECC 1 3 Z 1 55— F ARG 32 3 ko
B AR SR MECC 1 58 255 B 101 1fn 25 B 43/
F ECC BF™, N MECC (EEFA A E
F Bl kR B A AR RN AE Ry O 5 Al B 23 B 16 B8 4 BY
%[33—34: .

7 MECC # =G KA A 7F7E R i@

H AT MECC 3222 FI IR KUK 1) £ 3, i e 20
FHEAE B, BV B A R PR LA R T
MECC. 4 3CHik H, KREA B 5% 32 24 7 I R RCR
SREE 7T, 1 % F MECC X I %8 ) R 1 46 5E 2 I 5%
i 4 L 1 45 BIF 5%, B AR 5k O /DN, e Ah, 56T
MECC Iifi R 25 J5 1) SC ik 2 B4 A 78 LA 39 e A A
58, Bk Z o I R 8 GE 58 . MECC X HLIA
AT RS I AR 3 R D ) fig e
I E S5 B RS 0 T 18— 2 1 22 v i PR B AL HE
I ARIE

MECC I FH F il R4 10 4000k S T K 2
FPE JE A AE NG R A A, A B T MECC 4%
AR ZAL . B RHER R, BER MECC & —4>
W R EJRAEIG PR b A SRR A B
MELLEEDR Y o 7E ECC R G0 0T LA 5 HEBR 1 <0, 78
MECC 244 I RE T B REHL, I, A oM}

SR AE AT A A BV A 4 A AR 1
Fromes 45" VR S B, G SR Jim— >4 B 1) 30 fik

TEA AT LIRS Uk 0 o B RE 1 A 69. 2% $i v B
92% , I REA R ARR S AR Bl U ) PR 2 2R o —
AR, AT UKD 500 pm B R
SRR, I RAE REFE R R BRI R B 55
—J7 1, BT MECC REER U H AN BER)Z B0
Rl A A% Bt I PR R A2 31— AR Y R
il fEJE, R MECC #9583, i IfiL &2 s /b, RS
A IEAN 4 UL AR W] A, 1CU RLEE Be I 1]
il , B 1 8 3 FH B I A T REREAR . Mozol %51
OB 2L 1P 2 503697 98 AT Lhk 2> 30% LA
E.

LMK 5] 8 — RTS8 E,
ToEIBFN A G5 A 2GR I BR ) T MECC 1935
Bk BA ) MECC 2 483 1o 1L ¥ 5] Y& Bl ( Cell
Saver ) ¢ AP LI 1] WO T I T B D A I 4 el
HAERR A A o BB R RLO ARGk (R
A BT | Sk YR SR A AR S L A R fih e I 5 |
DIRE) TN ARAE S AT, A ] B 2 ik — 224 | MECC
(938 B E

8 RE

Puehler %7 R84 MECC 1] T /2% M g 18R
(ZEZ5 55340 <30% ) ) CABG f3, & LA G &
FE T RESS AR T ECC 41 TG L 4 B3 4 i Jal
FEPENL ) 259 F 39 90 /N T ECC 21, RJG 3E
TR B REAG, Ardt 2550 MECC R 48 FIEE Bt
Z R AN 3 e — 2 4 PR L ALY
ARG, T H AT ERE M AR T .
Just 250 MECC FIT 2 {5 BRAIAE TLIE 22 i iR B8 3%
(¥) CABG , fff £ 75 AN L (R AT 32 R 52 TR
BEERFST R4 55 MECC 38 i B 4IE T — R4 57 10
B,

AT LATUL , Bt MECC AR A W 58 38 70 4 8
DU K ECC A2 £ 1 2tk , MECC () 1ifs bR v F 3
Wt 27

Sk

[1] Vohra H A, Whistance R, Modi A, et al . The inflammatory re-
sponse to miniaturised extracorporeal circulation: a review of the
literature [ J]. Mediators Inflamm, 2009, 2009 : 707042.

[2] Hillis LD, Smith PK, Anderson JL, et al. 2011 ACCF/AHA
Guideline for Coronary Artery Bypass Graft Surgery. A report of
the American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. Developed in
collaboration with the American Association for Thoracic Surger-

y, Society of Cardiovascular Anesthesiologists, and Society of



R EARSMERR R 2012 4F 12 H 15 HES 10 #5455 4 ] Chin ] ECC Vol. 10 No. 4 December 15, 2012 255

(3]

(5]

[6]

[10]

(11]

[12]

[13]

[14]

Thoracic Surgeons [ J]. J Am Coll Cardiol, 2011, 58 (24) .
el23 -210.
Immer FF, Pirovino C, Gygax E, et al . Minimal versus conven-
tional cardiopulmonary bypass: assessment of intraoperative myo-
cardial damage in coronary bypass surgery [ J]. Eur J Cardiotho-
rac Surg, 2005, 28(5) . 701 —704.
Bojan M, Constanza Basto Duarte M, Lopez Lopez V, et al.
Use of a miniaturized cardiopulmonary bypass circuit in neonates
and infants is associated with fewer blood product transfusions
[J]. ASAIO J, 2011, 57(6) : 527 —=532.
Huybregts RA, Morariu AM, Rakhorst G, et al . Attenuated re-
nal and intestinal injury after use of a mini — cardiopulmonary by-
pass system [ J]. Ann Thorac Surg, 2007, 83 (5): 1760 -
1766.
Fernandes P, MacDonald J, Cleland A, et al . The use of a mini
bypass circuit for minimally invasive mitral valve surgery [ J].
Perfusion, 2009, 24(3) . 163 - 168.
Reber D, Brouwer R, Buchwald D, et al . Beating — heart coro-
nary artery bypass grafting with miniaturized cardiopulmonary by-
pass results in a more complete revascularization when compared
to off — pump grafting [ J]. Artif Organs, 2010, 34(3) . 179 -
184.
Koster A, Bottcher W, Merkel F, et al. The more closed the
bypass system the better; a pilot study on the effects of reduction
of cardiotomy suction and passive venting on hemostatic activa-
tion during on — pump coronary artery bypass grafting [ J]. Per-
fusion, 2005, 20(5) : 285 -288.
FISCHT, REEM. ECMO FM[M]. G &I &4 KA
B2y 7], 2006. 3 —43.
Biancari F, Rimpilainen R. Meta — analysis of randomised tri-
als comparing the effectiveness of miniaturised versus conven-
tional cardiopulmonary bypass in adult cardiac surgery [J].
Heart, 2009, 95(12) : 964 —969.
Abdel Aal M, ElNahal N, Bakir BM, et al . Mini — cardiopul-
monary bypass impact on blood conservation strategy in coronary
artery bypass grafting [ J]. Interact Cardiovasc Thorac Surg,
2011, 12(4) : 600 —604.
Puehler T, Haneya A, Philipp A, et al . Minimized extracorpo-
real circulation system in coronary artery bypass surgery: a 10 —
year single — center experience with 2243 patients [ J]. Eur J
Cardiothorac Surg, 2011, 39(4) : 459 —464.
Puehler T, Haneya A, Philipp A, et al . Minimal extracorpore-
al circulation: an alternative for on — pump and off — pump cor-
onary revascularization [ J]. Ann Thorac Surg, 2009, 87(3) :
766 -772.
Fromes Y, Gaillard D, Ponzio O, et al. Reduction of the in-
flammatory response following coronary bypass grafting with total
minimal extracorporeal circulation [ J]. Eur J Cardiothorac
Surg, 2002, 22(4) . 527 -533.
Gunaydin S, Sari T, McCusker K, et al . Clinical evaluation of
minimized extracorporeal circulation in high — risk coronary re-
vascularization ; impact on air handling, inflammation, hemodi-

lution and myocardial function [ J]. Perfusion, 2009, 24(3) :

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

153 -162.

Anastasiadis K, Argiriadou H, Kosmidis MH, et al . Neurocog-
nitive outcome after coronary artery bypass surgery using mini-
mal versus conventional extracorporeal circulation: a random-
ised controlled pilot study [J]. Heart, 2011, 97(13) . 1082
- 1088.

Liu Y, Tao L, Wang X, et al . Beneficial effects of using a
minimal extracorporeal circulation system during coronary artery
bypass grafting [ J]. Perfusion, 2012, 27(1) . 83 —89.
Immer FF, Ackermann A, Gygax E, et al. Minimal extracor-
poreal circulation is a promising technique for coronary artery
bypass grafting [ J]. Ann Thorac Surg, 2007, 84(5) . 1515 -
1520.

Panday GF, Fischer S, Bauer A, et al . Minimal extracorporeal
circulation and off — pump compared to conventional cardiopul-
monary bypass in coronary surgery [ J]. Interact Cardiovasc
Thorac Surg, 2009, 9(5) : 832 —836.

Castiglioni A, Verzini A, Colangelo N, et al . Comparison of
minimally invasive closed circuit versus standard extracorporeal
circulation for aortic valve replacement: a randomized study
[J]. Interact Cardiovasc Thorac Surg, 2009, 9(1) : 37 —41.
Raman JS, Kochi K, Morimatsu H, et al . Severe ischemic ear-
ly liver injury after cardiac surgery [ J]. Ann Thorac Surg,
2002, 74(5) : 1601 - 1606.

Prasser C, Abbady M, Keyl C, et al . Effect of a miniaturized
extracorporeal circulation ( MECC System) on liver function
[J]. Perfusion, 2007, 22(4) . 245 -250.

van Boven W], Gerritsen WB, Waanders FG, et al. Mini ex-
tracorporeal circuit for coronary artery bypass grafting: initial
clinical and biochemical results: a comparison with convention-
al and off — pump coronary artery bypass grafts concerning glob-
al oxidative stress and alveolar function [ J]. Perfusion, 2004,
19(4) . 239 -246.

van Boven W], Gerritsen WB, Zanen P, et al. Pneumopro-
teins as a lung — specific biomarker of alveolar permeability in
conventional on — pump coronary artery bypass graft surgery vs
mini — extracorporeal circuit; a pilot study [ J]. Chest, 2005,
127(4) ; 1190 — 1195.

Remadi J P, Rakotoarivelo Z, Marticho P, et al. Prospective
randomized study comparing coronary artery bypass grafting with
the new mini — extracorporeal circulation Jostra System or with a
standard cardiopulmonary bypass [ J]. Am Heart J, 2006, 151
(1):198.

Fromes Y, Daghildjian K, Caumartin L, et al. A comparison
of low vs conventional — dose heparin for minimal cardiopulmo-
nary bypass in coronary artery bypass grafting surgery [J]. An-
aesthesia, 2011, 66(6) : 488 —492.

Farneti PA, Shrana S, Spiller D, et al . Reduction of blood co-
agulation and monocyte — platelet interaction following the use of
a minimal extracorporeal circulation system ( Synergy) in coro-
nary artery bypass grafting (CABG) ) [J]. Perfusion, 2008,
23(1): 49 -56.

Rahe — Meyer N, Solomon C, Tokuno ML, et al . Comparative as-



256 Hr E AR AMERR 2R 2012 4212 H 15 HEE 10 58 4 ] Chin J ECC Vol. 10 No. 4 December 15, 2012
sessment of coagulation changes induced by two different types of [35] Stehouwer MC, Boers C, de Vroege R, et al . Clinical evalua-
heart — lung machine [J]. Artif Organs, 2010, 34(1). 3 -12. tion of the air removal characteristics of an oxygenator with inte-

[29] Mozol K, Haponiuk I, Byszewski A, et al . Cost — effectiveness grated arterial filter in a minimized extracorporeal circuit [ J].
of mini — circuit cardiopulmonary bypass in newborns and in- Int J Artif Organs, 2011, 34(4) . 374 -382.
fants undergoing open heart surgery [ J]. Kardiol Pol, 2008, [36] Roosenhoff TP, Stehouwer MC, De Vroege R, et al . Air re-
66(9): 925 -931. moval efficiency of a venous bubble trap in a minimal extracor-

[30] Gunaydin S, McCusker K, Sari T, et al . Clinical performance poreal circuit during coronary artery bypass grafting [ J]. Artif
and biocompatibility of hyaluronan — based heparin — bonded Organs, 2010, 34(12) . 1092 - 1098.
extracorporeal circuits in different risk cohorts [ J]. Interact [37] Puehler T, Haneya A, Philipp A, et al . Minimized extracorpo-
Cardiovasc Thorac Surg, 2010, 10(3) . 371 -376. real circulation in coronary artery bypass surgery is equivalent to

[31] Dimarakis I, Stefanou D, Yarham G, et al. Total miniaturized standard extracorporeal circulation in patients with reduced left
cardiopulmonary bypass: the next step in minimally invasive aortic ventricular function [ J]. Thorac Cardiovasc Surg, 2010, 58
valve replacement [J]. Perfusion, 2008, 23(5) . 275 -278. (4): 204 -209.

[32] Colli A, Fernandez C, Delgado L, et al . Aortic valve replace- [38] Arlt M, Philipp A, Zimmermann M, et al . First experiences
ment with minimal extracorporeal circulation versus standard with a new miniaturised life support system for mobile percuta-
cardiopulmonary bypass [J]. Interact Cardiovasc Thorac Surg, neous cardiopulmonary bypass [ J]. Resuscitation, 2008, 77
2009, 9(4): 583 -587. (3): 345 -350.

[33] Anastasiadis K, Antonitsis P, Argiriadou H, et al . Use of min- [39] Just SS, Miiller T, Albes JM. Minimized closed circuit/ centrif-
imal extracorporeal circulation circuit for left ventricular assist ugal pump extracorporeal circulation: an effective aid in coro-
device implantation [ J]. ASAIO J, 2011, 57(6) : 547 —549. nary bypass operations in Jehovah s Witnesses [ J]. Interact

[34] Anastasiadis K, Chalvatzoulis O, Antonitsis P, et al. Use of Cardiovasc Thorac Surg, 2007, 6(1): 124 - 125.

(_R%5R

minimized extracorporeal circulation system in noncoronary and
valve cardiac surgical procedures — a case series [ J]. Artif Or-

2011, 35(10) : 960 —963.

gans,

(Weka H39: 2012-02-23)
(51T H #:2012-03-23)

234 71)

S 3k

(1]

Zimmerman AN, Hulsmann WC. Paradoxical influence of calci-

heuristic value [J].

127.

2009, 587(Pt 10) ;2163 —2177.
Hume JR, Duan D, Collier ML, et al .

Omachi A, Kleps RA, Henderson TO, et al . Inhibition of the cal-
cium paradox in isolated rat hearts by high perfusate sucrose con-
Am ] Physiol, 1994, 266(5 Pt 2) ;H1729 —1737.
YA, 4 fiﬁ%m%%c%ﬁﬁﬁ% SEETm

EP E:”ZIS&MEIT PIR n_n 5

centrations [J].

The calpain inhibitor MDL
paradox in rat hearts [ J]. Clin
Calcium, sodium, and

1984, 55(2) ;227 -237.

(W H 1. 2012-04-10)
(1517 H 11:2012-06-18)

(3255 250 11)

[38]

[39]

ML = 16
um ions on the permeability of the cell membranes of the isolated Lo sks, B,
¢ S ST =]
rat heart []]. Nature, 1966, 211(5049) :646 —647. AL FHIEVEIS 9.0 2 RE S5 [
Piper HM. The calcium paradox revisited: an artefact of great 2011, 9(2) :82 - 84.
Cardiovase Res, 2000. 45 (1):123 - (7] Bi SH, Jin ZX, Zhang JY, et al .
28170 protects against Ca®*
Duan D. Phenomics of cardiac chloride channels: the systematic Exp Pharmacol Physiol, 2012,39(4) ;385 - 392.
study of chloride channel function in the heart [ J]. J Physiol, (8] Nayler WG, Perry SE, Elz JS, et al.
the calcium paradox [ J]. Circ Res,
Anion transport in heart
[J]. Physiol Rev, 2000, 80(1) .31 -81.
Kitamura T, Ogawa M, Kawamura G, et al. The effects of [40] Kitamura T, Sato K, Kawamura G, et al .

sevoflurane and propofol on glucose metabolism under aerobic

Anesth Analg, 2009, 109 (5) .

conditions in fed rats [ J].
1479 - 1485.

Kitamura T, Kawamura G, Ogawa M, et al. Comparison of
the changes in blood glucose levels during anesthetic manage-
2009, 58

ment using sevoflurane and propofol [ J]. Masui,

(1) .81 —84.

The involvement of
adenosine triphosphate — sensitive potassium channels in the
different effects of sevoflurane and propofol on glucose metabo-
lism in fed rats[ J]. Anesth Analg, 2012, 114 (1) ;110 -
116.
(ks H 4 - 2012-10-9)
(1511 H191:2012-10-19)



