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[ Abstract] ; Objective To assess the job burnout level and its correlation with occupational stressors. Methods The aim was
achieved through administration of a questionnaire. A convenience sample of 212 perfusionists from 50 hospitals completed the modified
Maslach Burnout Inventory—General Survey and the Scale for occupational stressors on clinician. We investigated levels of stressors and
burnout, and examine the relationships between stressors and burnout of the perfusionists in China. Results  In general, the perfu-
sionists” feeling of job burnout and occupational stress was similar to the clinicians. Women had a higher level of burnout than men with
the diminished personal accomplishment. There were pronounced high level of burnout in the 30-39 age group. The level of burnout de-
creased with age increase and professional title rise, and increased with the educational background. According to the score the stressors
were decreased in turn with external environment, workload, organization and management, vocation interest, career development,
doctor patient relationship and interpersonal relationship. But we found that the three most strong correlation factors with the job burnout
were vocation interest, workload and career development. Conclusion There is notable high level of burnout in the perfusionist of 30
-39 age group. The level of burnout decreased with age and professional title rise, and increased with the educational background. The
main stressors correlated with job burnout are vocation interest, workload and career development.

[ Key words]: Job burnout; Occupational stressor; Perfusionist
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[ Abstract] : Objective To analysis the present situation and the existing problems of extracorporeal circulation (ECC) team by
investigating the change of the perfusionists of Shanghai hospital through a retrospective survey during the past five years and put for-
ward reasonable suggestions. Methods To investigate the numbers of the cardiac surgery and the numbers, degree, position and per-
sonnel alteration situation of perfusionists in 17 Shanghai hospitals, four kinds of methods including letters, fax, E-mail and personal
delivery were applied. Results It was indicated that, within five years, total ECC surgery increased from 7480 to 11654 cases, mean-
while the perfusionists increased from 57 to 71 accompanied by the improvement of the degree and position. However, the personnel al-
teration situation was unstable (15 people left and 26 people joined in). Conclusion The development of the quality of the ECC team
in Shanghai hospital is much better, but ECC team will be faced with new opportunities and challenges.

[ Key words] :

Shanghai; Extracorporeal circulation; Perfusionist
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FAHRESIEN A B B R RIS QL sl 16 Pl

EZBGL: 200127 L, LI iE R e 2 Be it L e )L
BEAE DR SMIEERBE (TRl RTERT) 5200032 EiEE, L
BRI L B e O AR (B 5248 ) 5200127 B, |
VR AT R 2 I 2 5 B A B R B o SR ( £ 4ER)
BIRMEE: K88 Email ; scmeepbl @ aliyun.com

ELAARTE M5O A Bl JIE T R 75 3R 1 AS I 28
Tt ECC AL & R A 2 B 28 3K i F R 7R
HAFARMEE M EERIUEZ —" T
Mo T TR E ECC BAMALAY SEASHESL , A IR LA
FRFHEM 11 X BE B, 547 [l 4 (] 4 8, AR
T RVBERI AT AT IR T ECC BAL Y BUR A A7
FER IR, I %t RSk ECC BMEL T (0 % R 2 1 A 3
PIEE, BB,

1 #RERFZE

1.1 AE % BEiEE LT 20 ZAF O
B ECC FARMPERE, B [E 458 2006 4 F1 2010
AEEEEE 5 A, 4 K ZHCEA X R 45 B, Bl
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W AR R S, B A A — S ] R e R 1 HAET ECC FAREM G T AL

BOR S8R, WEHR B Rps B R B Tl Wi 2006 4F 2010 4F  REINTIS3EE(%)

12 AHFE @SR A BT ECC FAR B (HI) 7 480 11 654 55.80
e R A ECC B T.(A) 57 71 24.60

Tﬁlﬁk#@ﬁﬁéﬁﬁﬁﬁ%%,%%ﬁfﬁ E‘JHT‘I‘IETJ Aﬁ]:}i;‘q%(@]) 131.23 164.14 25.10

XPRCE AT I, A 0 AR N 25 Ry 45 SR 4 32
ECC DIEF AR EE; N ECC Ll A R 515 B
A ALFE NEL D PR SE AR TP RE T A B
(R SIPIR T HEVRR 27 i AR Ak, WG B R 3 o] A %
BE TG T

1.3 %itF 54 FH Excel 2010 FA780HE 1 %
A R AT . Geit o3 . 2006 4 A1 2010 4 ECC
DAEFARBCR AL, ECC A BRI G 2 7 #
FFAE N AR B sl s L

2 # B

21 AFZEREKEL KEIEAFRIL 20 5, M
W17 K, [ 85.00% , 17 K EE¥7 Bl i A 46—
FHBABE B, — K RE LRIE B, Hor il 2 K H
M A iR =, WV BE R ) o TR 2R (R = e v
A —ZFKHFARBE LI IR T 0 SN R B IF
Ji& s —FEBA B e 3248 N DL, AU BB se Bz i
Jetr s — REBEARSE TR JE AN

22 FRKEF 2006 4EF] 2010 4, Z PR 17 KE
Bely ECC T-A MM 7 480 B2 THE] 11 654 4], 3
BN T 55.80%, WK 1,

23 ECCAR#H#AR 17 KERT, 2006 4E4
T 57 N, & F A 1~11(3.5) A ;2010 4E84 0
71 N,2~13(4.5) N TETAREHIN T 55.80%
MIEOLT FETE VTR LA in T 24.60% , 53
FARBHANT 25.10% (£ 1), 2006 4F |- I3 73 i
BAARLAH B ok, B A HAth A 53 (B4 | TR
U AR B ) B 28, R BN 56.14% , 3]
2010 4F =0 b 4 AT 38 m, 18 21 64.79% 5 78 HiAl A
Fopdp b8 A 17.54% A8 19.72% , HAR 51 22.
82% T FEZE 14.08% , (HZAS A A Hoth A 52 rp
KAES 5 RSB (S F#) 5 — N F
B TAE (SAREIE ) 19 N B4, SEBR bR HE 0
55 HIBR T BRI Z 50, 38 A AH S 55 i i 4 e R
B, W2,

24 ECCAR®Fm HEFIWMMLY, HAENEA
IR FRE N 42.10% 15K 3] 43.66% ; EA W5
A2 D5 T T T o7 T N BB 15.79% 3 K
F]35.21%, W3,

2.5 ECCAREFRAFHERL TAEN 17 KL
gt th N5 15 A #EARAT 26 A, Ui iy SR

R2 TAET ECC HEEITBAMILE A GO B OL (xs)

2006 4F N 518 il 2010 4F N 53 H4 i
el
B (N) IR L (%) AN ML (%)
=3 32 56.14 46 64.79
TREIF 2 3.51 1 1.41
HAR 13 22.81 10 14.08
Eiadn 10 17.54 14 19.72
TR 57 100 71 100
£ 3 HAFP ECC HEF IR BLAYELFR /2= D1 1E Bl
o 2006 4 N 53 2= Jike 2010 45 A\ 512 Py #4) %,
B (N) IR (%) B (N) FI R (%)

1 L HRFR 10 17.54 13 18.31
2 R 14 24.56 18 25.35
FIETRYS 8 14.04 15 21.13

oA 25 43.86 25 35.21
i =2 A 3 5.26 5 7.04
L =2 VA 6 10.53 20 28.17
=LA 29 50.88 28 39.44
KE2Di 19 33.33 18 25.35

=8 57 71
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F4 TR ECC HEEITAMILEY N GRS B

eSSl 4 WHAR(15 N) Wt (%)  #EAANE(26 N) IR (%)
T SR (HEA SR ) FER (L) 10 66.67 11 42.31
SEYNERICD 4 26.67 13 50.00
B (1) 1 6.67 2 7.69
INZL) W HFR 6 40.00 26 100.00
TR 5 33.33 0 0.00
ExZ N 4 26.67 0 0.00
S ) R 0 0.00 3 11.54
[ =3 a 1 6.67 10 38.46
B A 5 33.33 13 50.00
KL 9 60.00 0 0.00

FEIRIN R 5 66.67% , A JU A 3 220k 43 e FH 48 1
Hod i N B 32 B TR W R EE R B (A 73.
33%) ,2EILAKRE R, ik AR B AR W
UK [ A=, e v 1 A -2 15 2 A 50.00%
W34,

R I B

AR T AR A R B X ) ECC F AR
TEE AR O R R R I Y, RN 4 AR 8% ~
10% 38K R R 2L, B B R 45RO W 32 7,
[ L ) B R T 50 38 RN S, U R B A BRI
R B B2 FARIRIT T SR AE A Y K — BLid a]
WAMEAR 25, 8 24 ok, X iR & ECC &
JRAE T EAK SR A B BT S, B IE JLAFE ECC
BAAA —E R e — B IR, XA (UR I
R I R R AR B ARk, AR N
I 57 AR 71 A BEEEE N & i 56.14%
HNE] 64.79% ; HA7 & T PURFRE M 42.10% K
$1] 43.66% ; HA WA 24 5 HEFE I A 15.79%35 K
) 35.21% , X ECEHE R T = B ALEL AR ILRE BB 1)
JNsE T X BECC =R HE M S2FE, HAF R R
HEVRR BA LI 1 22 5 T A AR P A8 4 4 B 3 v U
HE T SRR T XM N ST, EEFR
A BN EBME R AL E R ER B¢
FENF ECC B ET EHME %, M 2000 4ERA
T E2ERBEACIERL ECC £k iy K2z Bl v [ A )
B2 TR A S RIMIE A 43 23 22 A R X 1 Uil AL 1)
RS TR B YRR LB N, — %€ i 23 ECC BA
TR KT B BRI 1 R

P LA N T — A A ECC 24 BHBME
A Y RATRE T AR M AR IR B 15
N, BRI 2 66.67% , N\ 51 £ 28 TR A1+ AR

RN 73.33%) 2 AR E T, A Hr T REIR
(D FE RV TR RS 7, O BRI 7K (H S BRI A
I CRIIRAF 22 P NS A b/ ATl i N B LK) |, 55
S E A ; @ FEFAREIEK T 55.80% 115
T, HE R [ H A A0 24.60% , AT B 4R
15, 97 Bl R T A B A A S R AT AR Y
B &AL TTHE AR RS, AR A AL
B W TR KRR A, T A R R T BE
S GUFE MO A BR b R, (A, BE
R R R E AT AR IR 26 N, R AL
FIFEEE | 43 M A PR A 1 Ui, 1o R 2 i 2
ML T 50.00%, BR 1 #5022 ECC H O RiF= 1y ¥
BERIF ST A | 22 BRI 0 2 At 5l A At i A= | A
SR AT — B R L BB Bl Pk A ok M {1 BH E 7
INEAL C B, Wal T KREY AT A
FF, B H AL A PR ERZE 1 5 SR A, e
JEWARIL T Skl R AT

X b X ECC AT o 415 B0 i A8 4k
AT, AR T ECC PMIUA A &5 7] & nl B
T, WE T Ll kAR I G S PR, MW ECC
RO A G0 2 I e ey | I T L £97) o K 2 0
WK R A BRAT B B 1 B SR A S R
FOE A B T SRS AR TR kT
VR T U L R %) 355 1 7 8 T B I 6 b DL J 52 4T ECC
HARAHEUEHZRNE ECC HIPRRE,

AR FEAP MR & ECC T AR, 523 A B
N TIGEVRAE R, Bh2F 14 55 Bl ik J3E 22 HE R4 T 261
fifi ECC MR R HEA — 43I R S8 JYE 0 18 1, A
% 7 Sl ) & ek # — e VR

SE 3k
(HE55 157 1)
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- I PR -

SN 6 55 22 BEL o P 4 B
ST 3 Ik 35 B R A AR 5P .0 L4718

FEHLE R I

(FEE].B8 BT HE S5 i 28 B XA S MIEER ( ECC) T bR sh k35 B AR AR (CABG) OV TET . 7% £
CABG .3 60 151, BEHL /R W 2H. - XU i 55 22 BEL i 52 & S REH (P 2H)) P4l R 2H (G 1) , B4 30 il P 4H R MRIA S
LS T3 T4 [a) BRA T XU At 5% 0] Bt 2 o A, W) 3 1) S i B8 7] 2 0.375% B WR-K X 5 ml, 5 min 543545 7 8 K 0.375% %
WR-RA 15 ml, T ECC HF AREE ARJ5 6 h .24 h F1 72 h 353 Hh G K L, Ao D0 ULAR S 6 7] T8 ( CKMB) JILLLEE 11 (MYO) FlLO>
WIHUEEEE 1 cTnl) B97KF BRI 3 30 J1 23280 O BEE RIS 0L  IEPENLI 25 ICU #E R BRI S H , &8 4l MYO
KFTARIG 72 h IRE B IEH , AR S FHARIG CKMB MYO 1 ¢Tnl K- V-1 T ECC #i( P <0.05~ P <0.01), & MYO (¥
KEAEARG 72 h ZR G573 X, 5 G 4L HE:, P 7E HABAHT 5 CKMB MYO il ¢Tnl B97KEIH B A% ( P <0.05), P 4
AREEHULERIKE (CVP) B 414 BLE (PCWP) I ARIEIAFE S F850(SVRD KT G 41( P <0.05) ,.L48%(Cl) ST G4l P
<0.05) , P ALHE RS 24 h Z KA I HUAGE e ICU B I A AR T G 41( P <0.05), Z5i6 XU Mok 55 B
X ECC T CABG AR EALARSER,

[RSEIR ] PG RN s MOk s A IMIGER ; SRR sh k52 B RS R A 5 O LI

[HESHES]:R654.1 [ XHEFRIREE]: A [XEHS]:1672-1403(2013)03-0137-04

Myocardial protective effects of bilateral thoracic paravertebral block in patients

undergoing extracorporeal circulation coronary artery bypass grafting
Sun Li—xin, Wang Qiang, Wang Ming—shan, Shi Fei
Department of Anesthesiology, Qingdao Municipal Hospital, Qingdao 266071, China

Corresponding author; Wang Ming—shan, Email ; wangmssghan@ hotmail.com

[ Abstract] ;: Objective To investigate myocardial protective effects of bilateral thoracic paravertebral block in patients undergo-
ing extracorporeal circulation (ECC) coronary artery bypass grafting (CABG). Methods Sixty patients scheduled for CABG were ran-
domly divided into two groups (n=30 in each) : bilateral thoracic paravertebral block combined with general anesthesia group ( group
P) and pure general anesthesia group (group G). Bilateral thoracic paravertebral block and insertion epidural catheter were performed
between T3 and T4 interspace prior to induction of anesthesia in group P. A test dose of 5 ml of 0.375 % ropivacaine was injected
through the catheter in two sides; 5 min later a bolus dose of 15 ml of 0.375 % ropivacaine was injected. Blood samples were taken to
determine the serum concentrations of CKMB, myoglobin (MYO) and cardiac troponin I (¢Tnl) before ECC, at the end of operation,
postoperative 6 h, 24 h and 72 h respectively. Clinical data including hemodynamics, heart resuscitation condition, dosages of positive
inotropic agent and time of ICU stay were recorded. Results The level of MYO recovered at postoperative 72 h in both groups. The
levels of the cardiac biomarkers after operation in both groups were significantly higher than those before ECC ( P <0.05 — P <0.01) at
the other time points. There was no significant difference in the level of MYO between two groups at postoperative 72 h; compared with
group G, the levels of the cardiac biomarkers were significantly lower in group P ( P <0.05) at the other time points. Compared with
group G, central venous pressure (CVP) , systemic vascular resistance index (SVRI) and pulmonary capillary wedge pressure ( PC-
WP) were significantly lower and cardiac index (CI) were significantly higher in group P ( P <0.05) at the end of operation. Dosages
of positive inotropic agent, time of mechanical ventilation and residence time in ICU in group P were significantly reduced than those in
group G ( P <0.05). Conclusion Bilateral thoracic paravertebral block shows effective myocardial protection in patients undergoing
CABG with ECC.

[ Key words] : Nerve block; Thoracic vertebra; Extracorporeal circulation; Coronary artery bypass graft; Myocardial protection
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PR HMIE I (extracorporeal circulation, ECC) T 76
MR Bh bk 52 1% B Al AR ( coronary artery bypass graft,
CABG) .0 LRI — B O I AP R Y FA i 2
— o BIRREEANE & A B R R T O T
AR, I HAESSA O LR B4 T AH by 3688 15 A 1
i 2 f T 45 T S LA R A 5 e
22 BELRI SRR ) JOR 245 132 6 2 M ME 55 ) BT, 77 A 1 2
P[] 0 < 30 22 4> 71 B 1 K44 I 52 JRk vl 28 1) BHL
WS NI BRI H Y, B 2 R T
OBEFAR ARARCHF G A G R U g
HE5 M 22 B 2 4 2 RN ECC T X CABG AR vy
OURIFERT

1 #AMEHE

1.1 —fFH 554 F ECC T CABG 23 60
) 4EY 52~ 74 % IKH 55 ~84 kg, ASA T =5 I 4%,
DIIRE I ~ MWK, R HEEHLEC AR, K B AL
ST RTLE, BEZH 30 151 - XU e Al 55 i 22 BHL i 2 4
JRAL (P ) FIHA a2 Ral (G 41) . ABEARIE. AN A
FEMRIERIG , 22 2 5 153 50>40% , ANT5 2L E sl ik N Bk
PR SRR, OB R, TOMES R B M AR
1.2 JjkBiEAe ECC % RIEAT 30 min JIL7E RS HE
0.2 mg/kg, K EF 0.3 mg, BHEANEG WK
S, TR K, o0 2 500 N kL BT kO
ERE S e R BTN .37 = S N A1 B ST 7 N T
A ANk E S b @ kR (CVP) , P AR H S
T3 T4 [R]BRAT AU Mt s [ B 2p il B A . 2GS
% Christopher HEFERY 735" WO 43 53] 7 5K 56 711
i 0.375% B WREH 5 ml,5 min J553 045 F 16 i
0.375 %ZWRKH 15 ml, SRJF 3 AHFFLETR A 0.375%
PIREH 5 ml/h iR EFARLEHAT0.5 he ST H
YR B URKE 15 min J& , FET 309 T 5 I b
R A0 0 5 e b BEL T - 1T, AS A2 A BEIA Ok 2 2k
W, SR, G 4B R AT Mo HE S 2 e ], iR
M5« BB IR ST BRI £ 0.05 mg/ kg KFTIKER 0.
3 mg/kg IFKJE 4 pe/keg FIYEFE BEE 0.1 mg/kg,
RAEEIS KIS Yo E IR Frsein s 5 R AR A
L I AR R IR

FFZE AL )G H#E ST ECC, R Medtronic A, JE#

ST, ECC MR, R 4 BRI, & IR 4 47
30~32 °C, WL MR R [ R Fh 2L L 25 (HCT) 4
FEFE 0.20~0.25] , i it I 3 40 A= I FE 2.4~ 2.6
L/(min - m*) f150~80 mm Hg, K% E A M5
W Ry BB AR AR A0 AL

1.3 MRIAFFLM Gk T ECC R AR AF
6 h 24 h F1 72 h 43 BIHBGEK I 5 ml, & T 2%ED-
TA Na, JrEHLE B0 (3 000 t/min) 15 min Ji7 B
IEW 6T -20°C KA R K, R FH MeterPro 4%
o E ST BT AN R | BT e O e 988 5 S D i 2% vh
LR B4l W) T/ ( CKMB) WLZLEE A (MYO) FLe AL
WUESEE 1 T(cTnl) AY7KF-, 155 W 41K J5 L ECC
Ja AREEM P S J1 bR, 0 PO A BRI B
A5 IEHENLT ) 245 FH 23 AUAGEE “THS [A)  1CU i A B
[B) O KRR O R AR AT R,

1.4 %itsam@ R SPSS 13.0 i #4058 i
Gt hb B, TR ORER S e bR 25 (x28) FOR,
A HLFCR ¢ K256, THECR B LR RR SR X
KI e T AL, P <0.05 M2 SAa S X,

2 # R

21 —fEFA WALBEEER MR RE R
S (EF) ARETLIIRES TR | ML HF L, F AR
2 F L= E L (P >0.05), Wk,

21 #M3EAF  cTol Fl CKMB 7K MR EETTF 1
(P <0.05) , RJ5 24 ~72 h ik FIEAE ( P <O0.
05~ P <0.01) ; MYO AY/KFEMAREEFFIETHE (P <
0.05) ,RJ5 6 h i5FNEMH ( P <0.01) ,KRJ5 72 h &
ZBIEW . BR MYO BY/K-FAEARG 72 h PRZHAH X4 5h,
5 G A, P e HA 4B 55 CKMB . MYO Al cT-
nl f7KFBI B RGP <0.05), W2,

23 hmAHAFIAE P ABREARER CVP T
Y AL (PCWP) S ARAE R FH 7 48 %% (SVRI) 1%
F G4l (P<0.05),04EE(Cl) mF G4l P<0.
05) , HAthdgbr 22 F Gt E L (P >0.05), W3k
3,

2.4 WBREAIAA WAHBREEHDER O
R R O R R BT R I 22 57 LG
SR P>0.05),P ABEARE 24 h ZEREAEH

R WABHE IR L (n=30,x2s)

215 () B/ e (kg) ARHTEF(%) DYRes (/1) MmAEHE(SL) BB E (min) - F-AREE] (min)
P 65+9 21/9 738 54+8 19/11 2.9+0.5 85+19 21626
G4 67+8 22/8 71+7 55+7 18/12 3.1:0.6 79£16 227+29




H EARSMEFR 435 2013 4E 09 H 15 HES 11 555 3 1) Chin J ECC Vol.11 No. 3 September 15, 2013 139
£2 WHAHH CKMB MYO Fl ¢Tnl /KA R & H254E (n=30, x%s)
LioRUlEEE 2 45 ECC #i AREe ARJG 6 h ARJF 24 h ARJF72h
CKMB( ng/ml) P4 1.72+0.34 3.64£0.77** 4.19£0.84 " *# 4.53£1.11% %% 2.93+0.66 " *
G4 1.9120.54 4.17+0.81" " 5.63+£8.5" 5.75£1.24** 4.03+0.92" "
MYO ( ng/ml) P4 56.30+15.2 112.90+32.90* *#  137.60+38.60 " **# 96.50+25.90 **# 70.50+13.80
G4 61.30+12.80 146.80+£35.2* * 182.70+47.10 % * 129.40+31.70 * * 77.10£19.70
¢Tnl(ng/ml) P4 0.26+0.04 0.75£0.20 " **# 0.84+0.25" *# 0.92+0.33* *# 0.88+0.18 " **
GCH 0.23+0.05 0.92+0.18 " * 1.06+0.27 * * 1.25+0.36* * 1.12£0.22% *
75 ECC R * P <0. 05, * * P <0. 01;5 G 414, *P <0. 05,
R3 WHBEMFBN 20 L (n=30,xxs)
el 4151 RIS ECC J5 A ke
L3R (bpm) P 4 617 70£10 7311
G4 63+6 73£12 75£12
SEEIB K (MAP) (mm Hg) P4 8516 71£16 73+17
GH 82+18 76+15 78+16
CVP(mm Hg) P4l 4.5+0.7 7.1£1.3 7.451.4%
G4 4.2+0.5 7.7+1.2 8.8+1.3
B3 ik (MPAP) (mm Hg) P4 14+4 16+5 18+5
G4 13+5 17+6 17+6
CI[ L/ (min » m?) ] P4l 2.220.3 2.7+0.5 2.8+0.5"
G4 2.320.3 2.4+0.4 2.4+0.5
PCWP(mm Hg) P4 7.5+2.1 8.2+£2.0 8.4+2.2"
GH 7.0£2.2 9.242.3 9.9+2.3
SVRI[ dyne * s/(em® - m?) ] P4 2464+581 18824467 1689316 *
GH 2251+415 21024540 2006368
Jiti &R BH 184 ( PVRI) P # 251435 284+45 262+37
[dyne - s/(em® - m?) ] GH 275+39 311+50 289+42
5 G A P<0.05,
x4 PHERKE TR L (n=30,x+s)
415 HEhEBER RIS 24 h ZEMEHE HUBCESETE  ICU MR Ok w LER  OERER PET-H
[Bl,(%)] (mg) (h) (h) [f],(%)] (B, (%) ] [#,(%)]
P4 27(90) 185+34* 12.5+2.1* 21.5+3.6* 2(6.7%) 0(0) 0(0)
GH 24(80) 232+55 15.8+2.6 26.6+4.7 8(26) 0(0) 0(0)

.5 G4l T P <0.05,

i HUBGE A ] ICU i B8 iR B BT G 4H( P <
0.05), W34,

3 3
IR 55 ot 2 BEL i 0 PR 458 i 0 ) 3z 3 e

T EZ I < U AN A [ B W =RV | B i - =
LG SGEAT THER I, PR Se M i 5 3070 A 7 A
SHBIBR 1T SCEATFAMUIE B a4 48 1 — 4> 32, i
J&i S A IR LB S A Y R A S 5 A
AN B A | A AR B T HESS M PR AT A
R 52 it 25 BEL T 45 4 17 08, 2 MO AIR, B 3008 50
0T I WA A 5 A N 1 R S A T
AR R a2 ol 2 BEL W R 4 PR FE T 00 kg /1N )
F1 RS k45 5 R ( MIDCAB ) |, ELA B 4 1) B2 9 3%
B Y i 2 ) AR e BERAR 5 I & 4. Canto

A5 g L LA A 5% 4 25 BEL I T ECC R O ik
FAR 5T KIS 124 R, 48 F AL <
6], (E AR HEA 70 WL B A A 5

Tnl W] S BEAR 34 1R O ILIR B, LA 00 LR S 4
FE R O RE A, © R F O WL 03 19 4 A
CKMB (4725 4k w] 75 A J 7.0 LA TG e il it 420 14 35
Frz— R PR R . MYO TR Ry 2Pk 304 0 0
RPIFRER , H AR 51 22 B B LI 3 B0 105 45 5 0
ORI R, SIS A A BRI O WL
EAZMY . ARBFIELE R &K ECC J§ CKMB ,MYO
F1 Tl A EEREEIE N, CKMB A1 ¢Tnl 7EAR)G 24 ~
72 h IR EE MYO 7ERG 72 h IRE R IEH , #&R
ECC J5 ¥ A6 A R FE O LB 475, (EBUA0) g e 5%
P 22 BV 5 45 B5F 15, CKMB \MYO 1 ¢Tnl 47K -0 5
A, BT RAF IO WU ROR . IF 98 25 5 R WL
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ICU /’frr% JJEH—IEU& 24 h faﬂﬁ’@iﬁﬁ%%ﬁ{&?ﬁéﬁé for thoracotomy—a systematic review and meta—analysis of ran-

domized trials [ J]. Br J Anaesth, 2006, 96 (4) . 418-426.

IS
ik = AU TG LR [2] FWHIL, FHbefh, 465, 2. 1 Mg B o s v A B Ik

ARBIFGE L A 22 90 DU A HE 55 i 22 B i I A SRR BEA 84 AN LS 4 5 % T KT 03 W

CVP .PCWP } SVRI BAI%, #&/~ A0 =i 5 i far A [1]. hHERRERE 2, 2006, 26(7) ; 585-587.
)D%ﬁﬁﬁz\[ﬁi&jﬁ G ZE{E&, ﬁ‘ﬁ,txﬁFmﬁiﬁﬂo H@ﬁ% [3] Karmakar MK. Thoracic paravertebral block [ J]. Anesthesiolo-
L L3P 1 8 00 T L < A 92 5% £1.2001,95(3): 71780,
Christopher ™ HEFE 1Y )73k K SUMBIHES Hh ey (4 o M Sweher . G B8, el Bt paneon
F CABG At Uit 20 ml ] B 5 ~ 6 05 S50 T e
E& , ﬁﬁ&ﬁ Eﬁcﬁ”ﬁ’ﬁc‘u\ﬁp TJ HU Q:F é& s {i l;_ﬁ\{rr“ﬁi {Ié; [il VC] E/:J [5] Harle CC, Ganapathy S. Paravertebral analgesia for cardiac sur-
/J\%%Hﬂ<$ﬂ/J\fﬁjﬂ7]<T}L§K s [EIJL‘IGIY}[LEU&//I\ . 5[‘% [ﬂl%m gery [ J]. Techniques in Regional Anesthesia and Pain Manage-
SIBAE, DER 5 530 TR AT 0 £ 0 e, 2008, 12(1). 57-63

‘L‘Eﬁﬁc }Ha LA m(’fﬁ'): ‘L‘iﬂ ‘D BJ-L 45(?Tﬁjj %{E‘E ’ [6] 'l‘havanes:arlarll)ll’ ,kﬂ;dkin Ch;l, (.jnoter RD, et a.l . Brif.:f rep[o;l?;
. i~ paravertebral ock for anesthesia; a systematic review .
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I RAFSE -
PRSIt 28 A 141 (I R 28 56 4 B

FRE R, A B A O RN ey AR b g,

o, i W AT R

[(WE]:BH B80T RUTERE 141 5.0 i T 58 3 v M 35 4% 2 RSBt 420A (ECMO) B B A I7 IR IR 485, J7i%
2004 4F 6 7 Z 2012 4F 12 A ], 24t 141 G0 ish GE R HE2 ECMO S BAYT , e IR B 45 5 4 B340 h HH Befiis 24H (SG,n
=51) FIFET-41(NG,n=90) , LLE WAL ECMO I IE L, 4R 98 #11(69.50% ) BF T, 51 Bl (36.17% ) B H A1
B, ECMO BT [E 6 ~600(111.61+106.31) h, ECMO i ByFIZLAR /KT NG 418 (13.85+5.76) mmol/L ¢ SG £H 854 (10.
44+4.57) mmol/L & ( P <0.05) , ECMO Hfi By 9I1a] BF 75 2 foe i i i NG 4R34 [ (57.76£19.81) ml/ (kg « min) ]38 SG &
[ (46.95+17.46)ml/ (kg -+ min) ] ( P <0.05) , HEBEHTIA] NG 2L (24.61+12.79)d BB SG 44 (41.79+21.69)d JE ( P
<0.01), &5t ECMO Z—FaE GBI EA XG0 it o) 66 5208 2R 3 (0 |, b o B S INE RS vl 3 483405 , s o ) 1 42
1=l B S
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Retrospective analysis of 141 patients managed by extracorporeal membrane ox-

ygenation in Beijing Anzhen Hospital
Xing Zhi—chen, Hao Xing, Yang Feng, Xing Jia-lin, Yang Xiao—fang, Du Zhong—tao, Jiang Yu,
Xie Hai—xiu, Xu Bo, Jiang Chun—jing, Hou Xiao—tong
Department of Extracorporeal Circulation, Center for cardiac intensive care, Beijing Anzhen Hospital ,
Capital Medical University, Beijing 100029, China

Corresponding author; Hou Xiao—tong, Email; xt.hou@ ccmu.edu.cn

[ Abstract] : Objective
support of 141 patients in Beijing Anzhen Hospital. Methods

To describe our experience with extracorporeal membrane oxygenation (ECMO) for cardiorespiratory
We retrospectively reviewed the medical files of 141 patients treated
with ECMO for cardiorespiratory assistance because of acute and refractory cardiogenic shock at our institution from Jun. 2004 to Dec.
2012. The patients were divided into two groups defined by clinical outcomes (in—hospital death group, NG and survival to discharge
group, SG). Results Ninety—eight patients (69.50% ) successfully weaned from ECMO and fifty—one patients (36.17% ) survived to
discharge. The mean duration of ECMO support was 110.64+84.96 (range 1 to 600) hours. Compared with the survivor group, the non-
survivor group had higher blood lactate level pre=ECMO, higher ECMO blood flow rate, and shorter hospital stay ( P <0.05). Conclu-
sion ECMO is an effective mechanical assistant therapy method for cardiac and pulmonary failure. Earlier usage of ECMO for heart or
lung failure patients and avoiding the main organs from un—recovery trauma are still the key points of successful ECMO.

[ Key words] :

Extracorporeal membrane oxygenation; Cardiac surgery; Adjuvant therapy; Complication

X TR 22 MEVA R O i D) e s v i O R SR A5 1Y
SUEHREEE | BRI ROR T RN S T A
RGN/ S WA B SCRE T . A 2002 4R, B
HATRIR MBS K3 i, 3 2 500G
LRI JRARK AP T 48 A (extracorporeal membrane oxy-
genation, ECMO) R . 1 T-FL[E ECMO &1, &

YEH B, 100029 b, B AR ERL K& R db & s R BiE L
AR S Pt (RS MIE R B HLAAH Bh At
EIEE . #BE , Email :xt.hou@ cemu.edu.cn

PRACPATSREAR, i B3 AE 26% 2472, AL ARTZ 1T
EBe T 2004 AFHF RAIZEOAR I 10 AFRE R 141
P, BATHE AR5 E PR SN f SCRFH A exctra-
corporeal life support organization, ELSO ) izl £ 45 &
A DAL ] [ BB 25 IR

1 #MEIE

1.1 BEF—FH [ 2004 4E 6 AZF 2012 4F 10
H 51 141 GG/ W T RE Rk 8 41T ECMO Hf
B, Hr 5Bk 99 4, otk 42 ) AR R AR 7 d~T76 %
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(50.69+18.28) %, FI i 4E % 55 % /K 3.3~ 170
(64.93+20.28 ) kg, F {7 %k 65.5 kg, WA 133 f],<15
%35 8 19, [RI22 & 3 g ik P BR % 2 # (intra—aortic
balloon counterpulsation, IABP) # 62 f4i] (43.97%) .
DEAR G 4% ECMO 130 ] (92.20% ) « A1 45 1R 41
¥ ( cardiopulmonary bypass, CPB) i #L K XE 76 5],
RIG25IRTT RO HESE B AE 54 1, RN
i 58 95 I 2238 ECMO & 11 41 (7.80% ) , Herpr & 5 fk
SRR FERE AL PR O IS (G0 ) 5 B, 2 PRI A
HZEAAE 3 6, BES B AR WA B 1 9], 2 MO L
9 10, SR S P B ik v R 1491

1.2 4R CPB JBHLIRIE ; Xk L2 IF A %O HE
i (D FEE<2.0 L/ (min - m?) 3 /™5 B4 S0 E
(Pa0,/Fi0,<60% ) ; L>BRIR 154

1.3 ECMO AR AL TR 7% A BEHEH
FEH S B0 (Bio—Pump, Medtronic) A1 Carmeda
% 2 ECMO & {1 ( CBI1V97R, CBIQ9IR #I CB
2503R) & MAQUET 2050 £ 41, REUER bk -l ik (V-
A)ECMO Bl =, W2 e sh | & kA 4 (953
71 Carmeda IR)Z M8 FiDKIGEAE , #k 21 F 823 F,
Bk 15 F 8 17 F) @37 ECMO B, 3% %S4 4
B S WU Bh BN E . 86 iR E N VITF
JBel K LT 46 48 EE 7 ECMO S i, H b [ B
B2 B BN DK I HE VRS 74 15 47 9 B 22 B o
G AL ECMO i /NLERE 8 i, 35 4 M 46 45
(=T ESK) #57 ECMO 3@, ECMO 245 iy
SAETARE 76 1 (53.90%) , ICU K55 52 1 ( 36.
88%) , AL HIE Wi ¥ % (emergency intensive care u-
nit, EICU) 5 %](3.55%) , %% 55 4 11 (2.84%) , Hifth
(FEZEN2ZHRE)41(2.84%) .

1.4 ECMO #5818 69 & 22 K40 285 O il D) fig

KB AR W I 6 bR H 2 ECMO Wi 4l B 3 6] i
TG EITE 40 ~220 ml/ (kg - min) , 235 5 bk i 4200
FEEAE 65% LA L5 Pt SR ms . A4l 2835 A JCis sl ik
ML S ECMO BRI RS 15 &0 U8 Br s fE B . 4
s BRI G 24 h NN T HOEE; SR
I, HLIJGHE sk i R AR R S f ko &
4 b W — VR TG 4 I % 1R S E] ( ACT) | 4k FF
ACT 7E 180~220 s; BEHLET, B ECMO % Bl i
%, A S R A, BB BT S  45 Tl
MR, H 4T 25 AE R/ bk 2 5 A kO
A EMPEL B & R G YIRE, ECMO i Bhi
Vi) 55 35 (8 P WP W AL el B P8, 22 2R P il (4 1 3 /<
EPRIEME , IT AR 1S53 A5 O T A IR AL S
o FEE T R A n 3 45 A, PR U I
B R Rl — 8 7 B U B3 A A 7 O sl A
AL B D DI RENE O, LUAE T 48 3B B ECMO
i,

1.5 WEARFHAZE KPS ECMO HiBh4ES R
Iy R BEAETE 4 (SG,n=51) FIFET-4 (NG, n=
90) , WA I — eI R Bk L ECMO Hij S5 IR B |
ECMO Hfi B [a] .CPB B[R] A1 T 3 ) Bk BT 1] | DA
KR4 N TABP 25 0EAT LA

1.6 %itFod FTASIF2E IR SPSS 13.
0 GEvt R A 58 B, T A 500 2 B AR M 22 (x£s) 3R
7N THECFERE LA N X3 A5 R Fisher B PR H61%
T TORLRER T ¢ K56, AEAS BV 22 A8 55 R
FRFIRESS , P <0. 05 2R HASIHHFE X,

2 # R

2.1 ECMO &R &JR By ot W 1,
2.2 ECMO #Bh4R  $3% ECMO ZHEHAIT B

R 1 ECMO P AR B 0o

P %k AL 4 JEHLFE (%) AR AL (%)
VR 66 51 77.27 30 45.45
TN 26 15 57.69 4 15.38
TN + 56 Lo 7 3 42.86 2 28.57
St 15 11 73.33 3 20
it 2E 7 7 100 5 71.43
Bk 8 6 75 4 50
RN 5 2 40 1 20
ARDS " 3 1 33.33 0 0
Ll 1 1 100 1 100
AR 1 1 100 1 100
Jiti Bl Jik v 2 0 0 0 0
583 141 98 69.5 51 36.17

VE : ARDS : IR0 Z5 5 AIE
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& 141 6], HfBhEFE] A 6 ~600(110.64+84.96) h, JIii
FIHES ECMO # 98 1] (69.50% ,98/141) , % Bl st ]
22~600( 110.19+74.22) h, Hrr B H B 51 1] ( 52.
04%,51/98) , B EH WAHLG BE N FE T 49 i, AR
WEMLE L 53897 & 43 B, ECMO(111.61+106.31)
h, BHBER 36.17% (51/141) , 90 HIFE T & F
PR RECH (24.61+£12.79) d, 51 G475 B b
KBON 13~112(41.79+21.69) d, R J5 & H Bt a] A
11~82(28.23+17.97)d,ECMO JiiHLI5 Z H Bebt[E] A
8~58(19.96+11.32)d,

2.3 ECMO Jt&E FZIFRIEA Y Y6 = H T
BN E HTIGIT 25 0 (18.0%) 5 i 1 135 1. 24
B (17.0%) ; &Y 16 B (11.0%) ; ML #2 T WL 14
B (10.0% ) ; P & R G T KAE 11 1] (8.0%) ; I
Dyhe £ 10 B (7.0% ) ;)™ 5 A BR 1 IR FE 10 Bl
(7.0% ) ; MiL/MARIED 10 11 (7.0%) 5 %51 6 ] (4.
0% ) s THALTE H I 3 4911 ( 2.0% ) FOHR B Ml 45 PN 5 1.
( disseminated or diffuse intravascular coagulation,
DIC)1 #i(1.0%) ., A& 24 41(17.0%) .

24 WAEBFH ECMO #shAa 4 A £k WH4lHR
TR AW AR PERI RHTH 3 (EF) RHETA
D EEFIRAR AR (CPB B[] T+ 3= 3l hk BT a] | e 5l
kY1122 & ECMO fi By B[] 2 75 56 5 {8 TABP
LTS 255 (P >0.05) . NG 48 ECMO
DIRTFLRK- T3 SG H B 5, 2R BA G E X
( P <0.05), NG 41 ECMO Hfj B8] B s a9 i

RS SC AU E w2 R B ST 2#E L (P <0.
05) ., HAN NG 4L FEGERT ] B 4% SC 4R E
SHEAGFE (P <0.01), WFE2,

R I B

ECMO Ay —Ffof O fii Dy B 8 3 A7 A4 4 14 Sh A=
i SCRFT-B, OIS 310 IE SR K S HAE S5 1)
HM, HAETABE ECMO 258 T LA LA 5
AR S B SR 22 B 4B R ARDS DL R A
ANl 75 (extracorporeal cardiopulmonary resuscita-
tion, ECPR) [ o H AN e A2 LA fild i A 5 9
e ZRG BEBE, BT LU B R LA I 85 8 3
PEAFR, T ECMO i B il b € S8 3% O BP9 4k dl H
I XF R ZE 0 B N ECMO (4R
UEF AL - QO it 1L by T ) ke 2 1/ i P
EAG 0 7576 40 0 453 325 PR I BT 2, e Ab , Bk A il
S Ik s AN 7 gl bk 15 @) il FEE 4 A
SRR SR I Y A5 A5 it K i o TR I A A 4
MUAE o BEAS B 4593 b B4l B 2800 A, 7 4970 i e 8
B Hp e BRI V-A ECMO £, 1 91 0 FH bk
-k (V=-V) ECMO #ixX, 6 ] T F AR %L1 1)
T ICU 2, BILHIL, fi BIA7 15 53k 71.4% , B
LA et ey, R, 25 I, W T ECMO i i)
TR ZE IR AR S Y 2 B 45 07 R, I
FIREELAE : (D ECMO 14 4l B [ A il 3l ks, sk 2> 1
it Iy AR R L 5 @ b TR AR A R it 3k

F2 PLHEFE ECMO FHBIAH G F AL (xs)

WH NG 41 (n=90) SG 4 (n=51) P1{A
(2 50.93+19.76 49.21+16.74 0.603
1R (k) 61.46+18.81 70.31£22.79 0.016
PRI R (/%) 60/30 39/12 0.077
AT EF (%) 54.71x15.84 51.98+15.35 0.064
AR 2202 FF R MR (mm) 50.85+14.32 55.83+16.67 0.163
ARJE R (1) 85/90 45/51 0.908
CPB I ] ( min) 217.02+132.36 201.97+109.10 0.602
TI = 21 ik BELBE ] 1 ( min ) 102.55+46.31 103.33+85.38 0.524
JBe 2~ IR i (/ 15) 54/903 2/51 0.550
ECMO #f By Hir 7L AR ( mmol/L) 13.85+5.76 10.44+4.57 0.012
B T E (ml/kg) 57.76+19.81 46.95+17.46 0.006
ECMO 18] (h) 122.32+98.09 88.96+46.06 0.026
TABP 5 FH (71]) 44/90 18/51 0.4825
AEBERTE] (d) 24.61+12.79 41.79+21.69 <0.001
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BRI A0 %, V-A ECMO a] U424 0 1
i, R T AL UIRERYIR . ;B ECMO i Bl 39 1) AT 4 1%
AR SRS A 7] Ao SR LR 4 i 3 <SR, T
R UAME T A 073

AW E 2 W 560098 F8 5 1Y ECMO i BT 74K
WAHX AT Horh TR 5 B R e LA A
TERL X 5 ) R 1 R e 4 B SR s ik AR Y
( percutaneous coronary intervention, PCI) i F2 1R &
2D HUEERE, $7 42 ECPR i #2 Hh 5 &0 22 %5 11 EC-
MO, H 2 ] T 548 % g 57 ECMO 38 #%, 3 i T
EICU %% ,5 B ¥ BEAL, 4 BIF7 05, 7776 % 80% , fff
BVRBCR BT, . © R E, #7482 CPR A
R, A 4 R G F H B R ;@ X S fl A
BITE ECMO B F 52 % T PCI( & Pk iz £ 7
BELTPCLE 1B, KT K iz , 7k &0 WL
P AEF R T OThRERY R AR A . I JLAE B N4
X ECPR A G b ofe bl 1 Sk =l 1 0
I B0 WE R4S FR 3, o J R A 0 R R 4R 15 2K
O AME TR i HOR AR [ 0658, R T B L &
% ECMO H B 24, fi KR BE B AR 45 M S5k It Bl 4
it .

25 I Sh i kA 45 8 57 ECMO i B I 37 45 3B 43z
7 i PR A Bl A AT 2 UL T O R, AR
122 1] (122/141, 86% ) 2R 4 ol i ki 48
# 7 ECMO Fii Bl 5 Rk 5 F A KA 0] 378 o A4
Ay et (HA5A 10 4] (8.0% ) M # 13 ™ &
) A s kM SR FE . b, 3 48] i i i S 3R
H MR ELEAE R — 22 DB R, ST
RO T 7 RS, SRS AGJEC B0 FF A7 Mk 2 o 1 AL
PRI A 22 30 0t 1 IR B 1 O — A 80 3 o Ak, B R
TR, R VI G, G RIS k3, K
IICLH ZL 103 R iE ARG ER , 23 45 0 Wk 3 APk
FIite , BB BT iR 2R K R T B | BT IR
o S T IR R, B TR AT R LA R A
PRI, 76 2% ECMO Filf B 710 | 279 0043 FRC AR 328 v
A T, B I A v VR A AT R R B A R T
A8 W I | I 20 ik ™ B 8 Jhk A £k w2 5] 8 g A
T2 T S B B I R E

[E520 ECMO 5 /9 A&t ECMO i 3l ik L.
/K- 51U B ARG, AN 2= H T B 25 T 80
BIPEPR L 5% V-A ECMO % Bl 58 25 0 XU [H 2%
HEE R RI B E TG BNIA YT AR A & bk i A
JE (SvO, ) 5% Bl AE A7 23 i E A G T 2R B AR I
PREGHR, 0 A8 50 03 JR R A B T 1o EC-

MO Hf By AT (9 L AR 8 RS 805 1 5 S T A 6
P RS MBATE ST T 72 B TR R v T
17 ECMO Hfi Bh i (35, i ad B4 70 26 A~ AR ml BE
I FE B 2%, & BRANCA 1 A JULIEF 7K S5 8 35 30U AR
S AR, SET 4 HE ECMO R Sh ki FL R
e 4y (13.85+5.76) mmol/L, W 5 &5 T Hi Be 26 ( 10.
44+4.57) mmol/ L, %45 K5 E NAHMATT BT il
FAR - HIF AT RE R SET-41 ECMO i Bl
FI 224G 7 F AV I R R LA 1% 1 24 40 %) g FH T
S ™ EE i i, T LR AR BN &2 | T R A
JUE#S I RE , HE 1T 52 ) 8 UG . R, AR AR 4R
ECMO %6 By i i BB, B Bif 2228 ECMO i Bl , o3
LAV B B B IR S R B AR
M2z B IERSEYE ECMO B WV IE, A4 T
ARV AT AH DG I A AE 1 & 2R 5%, A RE R B4 = ECMO
5 BT AL, B 22 1 0 A IO I 5 v 1Y) S FERE AR A
AR RS . BEE ECMO 154 A AS W7 e A R
LR IBAE LR ECMO ASUFE O BE SN 7 1 1 HL
FEAG AR A5 LA U, #ORE 25 T R i A5

SE 3k
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PRIMIE B0 it 5 I8 R TE N O IEAR 5
U P RS 38 SR 5

REH REM AT E X H R U ER

[(FWE].BH  SEHHAIMER.OIEZ TS (ECPR) #RBAFECIEF AR GHEA OB G R Z 8, ik BB
2004 4 9 H #2013 4% 3 A, 1 ECPR $if 28 BN OIEFAR B, Kb 5 21 6], 20 7 6], 98 (59. 4+11.5) %, IRHME
A4 (ECMO) 4 BhAH ] ( 115.5+68.2) h,, TR ShBKHSRERR AL Ol 23 B ( 82.1 %) , MRS 3 Bl ( 10.7%) , e KAk JIENs 2
B 7.1 %), B BEYNEIK-ZIK(V-A) ECMO, &R 18 BIEF KMIIIL(64.3%) , 10 A A7 HBE (35.7%) , 18 Bl
WFET:, 25 il #7E ECPR T4 & - 3k N BR 92 [ # (1ABP) (89% ) . £ B ¥ 3 (MSOF) J& EZ AL T2 5 K (10 £,
35.7%) . 16 BI7E ECMO HAla) & A= 40T %YL (57.1%) . &5 ECPR TR MEAR G O BRI R 2 A 300, A 1Y
BEAERHEE, OME T (CPR) B ATAG IF 4T ECPR 4R 8 T R AR AU SCHE, 3 ECPR B E TG o5 2 L2
A R ZRHE M EYME 220 R A e R E R B2 B

[REIR] . IRIMEI OIS ARSME N A5 5 DA IR I D ETFA

[FESES]:R654.1 [ XHEIFIRAG]: A [XEHS]:1672-1403(2013)03-0145-05

Extracorporeal cardiopulmonary resuscitation for adult patients with refractory

cardiac arrest after cardiac surgery
Zhao Yan—yan, Xing Jia—lin, Du Zhong—tao, Liu Feng, Jia Ming, Hou Xiao—tong,
Department of Extracorporeal Circulation, Center for cardiac intensive care, Beijing Anzhen Hospital ,
Capital Medical University, Beijing 100029, China

Corresponding author; Hou Xiao—tong, Email; xt.hou@ ccmu.edu.cn

[ Abstract] ;: Objective To summarize the clinical experiences of extracorporeal cardiopulmonary resuscitation (ECPR) , which
provides temporary cardiopulmonary assist, for adult patients with post—cardiotomy cardiac arrest. Methods From September 2004 to
March 2013, 28 adult patients (21 males, 7 females) undergoing postoperative refractory cardiac arrest required ECPR support. Pa-
tients” mean age was 59.4+11.5 years. The support duration of extracorporeal membrane oxygen (ECMO) was 115.5 £68.2 hours.
There were 23 patients (82.1 %) with coronary heart disease, 3 patients ( 10.7% ) with cardiac valve disease, and 2 patients (7.1 %)
with congenital heart disease. All patients received venous—arterial ECMO. Results 18 patients (64.3%) successfully weaned from
ECMO, 10 (35.7%) survived to hospital discharge, and 18 patients (64.3% ) died. 25 patients (89% ) were applied intra—aortic bal-
loon pump (IABP) before ECPR. Multisystem and organ failure ( MSOF) was the primary cause of death (10 patients, 35.7%). 16
patients (57.1% ) developed bacterial infections during ECMO. Conclusion ECPR can be used satisfactorily for partial cardiopulmo-
nary support to resuscitate adult patients following refractory cardiac arrest after cardiac surgery. It is important to select suitable pa-
tients for ECPR. Considering ECPR for appropriate patients as early as possible during CPR contributes to an increased survival rate.
Improvement in outcomes of ECPR patients requires a multidisciplinary approach to protect organ function and limit organ injury before
and during cardiac support.

[ Key words] : Extracorporeal cardiopulmonary resuscitation; Extracorporeal membrane oxygen; Cardiotomy; Cardiac arrest
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AEREEWMEREWBUS" . ABE5 S 7E [l i
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TR T AR HR 3 B IR e S ECPR b 5 L 36

1 AP SR T B W 2

R 1 ECPR AAFH BT BN SR 34 UL

MO FFEe ] SE R (115.5+68.2) h, 4 e KECEE
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ML FLAR A ( mmol /L) 14.64+3.82 17.30(9.80) 0.444
ML ( mol /L) 158.91+113.48 246.57+130.54 0.581
Ifi bR # A AH (nmol /L) 18.04+6.18 30.39+25.78 0.086
ECPR J&
ECMO FF2ERTE] (h) 115.50(22.00) 109.72+69.62 0.602
DAELIAZE () 0 4 0.262
T CPR( ) 2 5 1.000
AR (1)) 7 9 0.390
i R 2t (451 0 3 0.526
B WA iE i (1) 2 3 1.000
IR (i) 0 3 1.000
MLALEF =3 wmol/L( 1) 1 8 0.178
EHT () 1 60.35
JHC A T v e I ( 41)) 1 1 1.000
LA E R (1) 0 12 0.001
Jiki 56T (f4]) 0 2 0.536
WM ALEESERT [E] (h) 165.00(304.00) 146.94+91.36 0.540




148 W AR SMIEFR 35 2013 4E 09 H 15 HES 11 55 3 ) Chin ] ECC Vol.11 No. 3 September 15, 2013

F 3 RHUSTET L GRBIHLLIE IR LB x4/ M(Q) ]

IgE| BHLEZET-4 (n=8)  ARMBIHLA(n=10) Pl
I (%) 59.75+17.70 61.50+4.50 0.790
PRI (B %) 4/4 9/1 0.077
CPR FEEF AW (h) 95.00(248.00) 2.50(93.00) 0.034
ECPR BiE B4 % ( wmol/L) 15.80(30.30) 8.83(4.73) 0.011
TR 7 1 0.010
ECMO HFZEm[H (h) 111.38+41.08 127.50(128.00) 0.012
CKMB I{H (U/L) 176.02+95.88 282.50(405.00) 0.035
MFLARIE(E (mmol/L) 12.79£6.35 20.00(4.60) 0.067
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[HE].HE BT 2B sh ks & dE AR ME Il A A (ECMO) 5172 ™ 5 i e M (4 £ B8 DR 2% 4 sy o T 2 AV JXUIG: 17
W, Ak EEESHT AR 2004 4F 6 A % 2013 4F 6 H SRS ks g 3r ECMO B35 173 4, MR45 ™ 5 N o il & A 1%
O, A3 B2 15 ), Jos i 2 158 B, LR 2 R M AE S AR R ET(BSA) MRS E(BMI) (B IKAE AL Bk
A Bk G UITT) R T P 22 e RO s WU T4 8 S A A2 (2 35 5 bR 2l kst A A Ak O IR |, TR R 5000 )
FRBILHATAHCE T, ER Logistic MIESMHT & IR &Il 25 (G2 A IE.00% ) OR E2N 6.01( P =0.02) , 5275 WP % %
B S BKIA TG OR {H2h 0.26( P =0.02) , PEHI AF#% BSA BMI Sk 85 (B8 ik (280 UOF) SRR 5 F Ban
M & TCHE AN, &t EOR RS KSR 2235 ECMO J™ 5 F Bk i A9 XS & TR O B W T ™ &
T PR B I 1 1R R TE ECMO 22 7] 5 AL AT T80 B 1 A T e s Bkt o

[REBIA]:  RIMENAEA ™5 TR ; 3 & AE ; sk R4
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Risk factors of critical limb ischemia during femoral cannulation for extracorpo-

real membrane oxygenation support
Du Zhong—tao, Xing Jia=lin, Liu Feng, Miao Na, Zhao Yan—yan, Hao Xing, Xie Hai—xiu, Li Jiao,
Hou Jing, Hou Xiao—tong
Department of Extracorporeal Circulation, Center for cardiac intensive care, Beijing Anzhen Hospital ,
Capital Medical University, Beijing 100029, China

Corresponding author; Hou Xiao—tong, Email: xt.hou@ ccmu.edu.cn

[ Abstract] : Objective  Analysis of risk factors of critical limb ischemic ( CLI) during the femoral artery cannulation for extra-
corporeal membrane oxygenation (ECMO). Methods15 patients with ECMO combined CLI and 158 patients without CLI combined EC-
MO were retrospectively analyzed in this study from June 2004 to June 2013. Two groups were compared by sex, age, body surface area
(BSA), body mass index (BMI) , cannula size, method of arterial catheterization ( puncture/cut down) , whether applied antegrade
perfusion of the superficial femoral artery (SFA) from a branch of the ECMO ( Yes/Not) and the type of primary disease ( coronary ar-
tery disease, CAD/non—CAD). Results Logistic regression analysis showed that the OR value of primary disease and whether applied
antegrade perfusion of the SFA from a branch of the ECMO were 6.01 ( P =0.02) and 0.26 ( P =0.02), respectively. Gender, age,
BSA, BMI, cannula size and the method of catheterization ( puncture/cut) didn‘t have significant correlation with the incidence of CLI.
Conclusion ECMO established through the femoral artery in patients with CAD has higher risk in CLI than non—CAD patients. Proph-
ylactic applying antegrade perfusion of the superficial femoral artery to prevent ipsilateral limb ischemia may be considered or even be-
come the standard of care for these high risk patients.

[ Key words]: Extracorporeal membrane oxygenation; Critical limb ischemic; Complication; Femoral artery; Cannulation
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Seldinger £{ AR B A S WK 4E . TERUERET, [RIFEAE
B TR ETT RS Ik ek G . Tk ks
B2, s g s B AN L, B4k e sh ik D)
T HEA N Seldinger A B 45 ; #843-VI & 48 1)
BE TG E T R S KGE unif 4, 76 ECMO 3
JhkcA7 7 ey LV B ik R FH ELAL R Seldinger 4% R
HASF &K (6207, 6 /), iE#
ECMO IR 8l ikl 73 32 el T~ B, DL 1,

1.3 HEAE  WEA ARBE TN R 5
e AR KR (BSA) AEIEE(BMI) | EE T
B (VI G o 5 2 26 P v sl ok o o Y 0 R
RIFANAE 2 15 Sy et AR 3 Ik ok A 4 £ 00 IR (e
D) S B kA 48 R 5 A4S POk, BSA TR
AHHS =0.0016x 55 (em) +0.0124 x4 (kg)
-0.0099"*' |

1.4 %t KA SPSS 16.0 G4 ut 47

BRi% Bk
IRfTHE &

SyHr, IR R M BRI A CfE R I R T
BRI R A ¢ K35 AR AR 25 ( x2s ) FOR,IT
BOFORERH] X2 K40 DL FRIR . X T AT BRI AR DG f
B (P <0.1)HAZHR Logistic [HIIH5347, P <
0.05 N AG T F A RERE X,

2 & B

173 A 15 9 58 38 e A ™ T g i, ™ o
R & AR 8.7% , BSA (BMI, B A5 ik
R TR A L E O S RS R RO
BESFRZEFELE 1, XU ERZERITHRREE S
B, S5 ILER 2, AR B DK 3R A B 45 SR I K 0
T3 R ek U A8 B 7 2 2 I s DA 7 4 45 A
ZE(P<01)PAZLIHNE Logistic FH3 1T, AWK
Sk ko 9 2 BB AR A I S PRl A A ™ RO ) DRSS
TFARE DG H B FH [ P =0.02,0R 6.01 (1.3-28.
5) 1, B P e i Bl BKOWUA T 476 45 oK 2 e 2 ) JR
J R R Il B XU i T R P =0.
02,0R 0.26(0.09-0.8) ],

R BHE IR (x2s)

i H P8
B/ Tk (41) 15/158
R (%) 54.6+13.8
TERI (B %) 123/50
BSA(m?) 1.85£0.18
BMI(kg/m?) 23.9+3.25
ZER/ VI A () 42/131
B R BRI AR 1 B (2 1) 124/49
HEES(F) 16.4+0.96
SO R (/) 100/73
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K2 ZHIKIEE L ECMO T BBk AR PR B R T4 (xes)

TiH Tk ZH (n=158) B4l (n=15) P
R (%) 5414 58+10 0.12
BE(%) 72.8 53.3 0.20
BSA(m?) 1.86+0.18 1.79+0.15 0.24
BMI(kg/m?) 23.9+3.3 23.8+2.5 0.22
ZERNEE (%) 24.1 26.7 1.00
LA (%) 74.1 46.7 0.05
FERS(F) 16.3£1.0 16.6+0.8 0.25
LI (%) 55.1 86.7 0.02

3 1 it
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JBESN kAR 22 5 ECMO 2T B Il 1Y) & AR #8081k
20% , " B . F R R A R R
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XL FRAEXT T B A T ECMO Ji4 5 2o ™
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G R BB S DK B 5 ) BSA Z Al A —
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%, BRahk, B sh kAl RESIKRZ AL A
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LT 1 A PR 32 5 ot AR T Tt ot g RS
(SRR R RV C 2885 1 AT A ik Je R AR T
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—EMRR, e 2 — L T,

UEAFAE BT il fi fr) PRt 5% [ = 3 R AT T
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I ECMO Bl Ik B Y 23 5 he s s i) HE T, 4%
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ANELAZHEAT BB AR A (] — Fof 7 B 14 00 L 3l
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E BN bR N BR A S A AE AR AR MG B
T IR Bk 55 6 A% A R i A 3837 14

X HTHL REE RER, G W P E R

[HZE].B8 AT 2010 42 2012 4 2 3h ik N ERZE K (TABP) 7EJEARSMIE P15 4R 2 Ik 55 B B A R (OPCABG)
HI R, A TABP 76 AR [F] EuroSCORE #4383 AR BT TS HE RN FHRCR . Ak BB /A48 i 2010 48 1 H ~2012 4F
12 A3 184 Bl 3, RATHEG PR IABP . 4 EuroSCORE P74 ARG (A 41, W50/ NF5TF 6 4) (RE4L(B 41,1F
SRTF 650) A HAHE M, SR —AEWB N A TABP ARUCH 24 6] 61 f41F1 99 1], A 41 122§, B 410 66 ], 5 A 41
oA, B A A AR L0 B0 B3 IO U SE 608 1 Sl R B kR R R = X R A E TR AR E E L2, B 4l 42 % 41 1l 7 5%
(LVEF) 51, IABP T Bh i} ] B Rpge it i 4 o e 4 AE MUV Wl B st (1] TCU B[] A B A 5 2% FH O T 818 F A 21 (R R4
FAE BE i E] AR JE AR BE I 18] L S AE T R BEA Giit 2t 22 5, 4518 OPCABG AREITHBIIE Y H IABP B & K 6 g e TR H.
AR EAE KR, 1F EuroSCORE T-4346 5 X =i i F & L T B 1tk v T TABP 7] Bl JR B 305

(R8BI .  ESHIKNERTE I ; IERIMEIR TR B Ik S5 B A AR ; EuroSCORE ; il b 4:

[FESES]:R654.1 [ XEIRIRAG]: A [XEHS]:1672-1403(2013)03-0154-04

Prophylactic use of intra—aortic balloon pump before off-pump coronary artery
bypass grafting surgery
Liu Feng, Wan Cai—hong, Zhao Yan—yan, Xing Jia-lin, Miao Na, Du Zhong—tao, Hou Xiao—tong
Department of Extracorporeal Circulation, Center for cardiac intensive care, Beijing Anzhen Hospital ,
Capital Medical University, Beijing 100029, China

Corresponding author; Hou Xiao—tong, Email; xt.hou@ ccmu.edu.cn

[ Abstract] ; Objective To analyze and evaluate the effectiveness of prophylactic intra—aortic balloon pump (IABP) support

before off—pump coronary artery bypass grafting (OPCABG) for patients with difference EuroSCORE. Methods The prophylactic
IABP support had been performed in 184 patients underwent OPCABG from January 2010 to December 2012. According to En-
roSCORE, all patients had been divided into two groups, middle=low risk group (score<<6, Group A) and high risk group (score>6,
Group B). Results The number of prophylactic IABP was 24, 61 and 99 in each year respectively from 2010 to 2012. 122 patients
were in Group A and 62 patients were in Group B. The incidence of unstable angina and recent myocardial infarction in Group B was
more than Group A. The patient’s LVEF in Group B was lower than in Group A. Mechanical ventilation time and ICU time were longer
and treatment cost was more in Group B than that in Group A. There was no statistically significant difference in hospital stay, postoper-
ative hospital stay and mortality between two groups. Conclusion The prophylactic IABP support can decrease mortality in high risk
patient and does not increase complication, especially limb ischemia. According to the EuroSCORE, early prophylactic IABP support
can improve the outcome of the high—risk patients underwent OPCABG.

[Key words]: Intra—aortic balloon counterpulsation; Off—pump coronary artery bypass grafting; EuroSCORE; Prophylactic
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counterpulsation , IABP ) RJ DX 81 A8 R 31— 1Y
SCREAVERT, O AT B 1 44 T AR 300 1) P A i 3 20
T2, A RFFARMBF AT #Ri0T, T TABP
FELEALHE T e i | i /N AR 9 2 45 31 & A 10 XU
X TABP (895 5 P b FH G e 1 ] s LA A7 A
W, AHFFE BB 2347 6 5T 2 0T R B OISR HR 0
1t OPCABG R HijFil ) 4 1 ] TABP BY1H AL

1 #MEHE

1.1 BHFZ 44 201041 H 1 HZE 2012 4F 12
H 31 HIEIZE OPCABG AR L H TABP Ay 3 184
il Y43 R FF b T8 7 FH TABP, HEBR PR 1l 37 35 1
SN L NI P A NN E S S BTN 3
TR AR R O T AR KU Al R 4E (Eu-
10SCORE) 14343 A IR fa 41 (A 41, <6 43) Al fe
H(BY,=674), WALBEART—BAGHILE 1,
1.2 1ABP B A A B E B AR 5w s #F 1ABP
A IS (Arrow BY Datascope fiihf) , sl ik & A
IABP, 7£ IABP B Fi#17 OPCABG,

1.3 %ito#r (i SPSS 19.0 Geit2 25k 1748

AT, TR A B AR v 25 (x2s) B 2K
(VIS EE ) FR , THECR B AR ROR . HE AR i
R I A AR ¢ R R I A A B v AR
BRI , P <0.05 HA S E X

2 & R

21 FAEEEA 184 firh 146 B BFEFHFA TR
FIRIEE S 58 BUS , VIR ATl TABP, 38 i) R
BT TABP 3% 2 h DL F . 4351 Fb4E 2010 4F
£ 2012 4F 3 A [H & WEE . B OPCABG AR
BIEL A3, TABP 114 1 FH B B50RH o7 38 T, 5 v 51 B
YRR TABP 1) 31 550 K b 8]t A5 J 348 i 5 90 9 14 i
FH TABP (1% e i £ 35 00 491 508 A7 385 i, 8 G o T B
PER FH TABP B35 19 B 1938 45 T R 5 98 5 1 1o
IABP I [E]HE I 2 h FF AR, Ho 2010 45 1%A 1
5] e A5 R8T FOUBH 1 0 B[R] EB AT 2 b, 2011 4Rt 2
h B YRR 2012 AR G R BB >2 h
FHI LR 38.24% , W2,

22 JFEE ARJE I EIE LB AR R S
LA, W3k 3,

K1 AHYE BAHARRTERN L (xxs)

EgE| A4 (n=122) B4 (n=62) Pl
EIE (%) 58.59+8.48 65.15£9.53 0.001
T, (%) ] 10(8.2) 22(35.5) 0.001
BMI * 25.08+2.96 24.32+3.54 0.127
L], (%) ] 61(50) 38(61.3) 0.195
Wb [ ], (%) ] 45(36.9) 25(40.3) 0.769
AERRETLOLRE [, (%) ] 108(88.5) 62(100) 0.006
S, (%) ] 22(18) 20(32.3) 0.047
S3UREL, (%) ] 109(89.3) 61(98.4) 0.029
EFETIRELH], (%) ] 98(80.3) 58(93.6) 0.032
LVEF* (%) 53(37.5~61) 40(31~51) 0.001
Z22(H,(%)] 5(4.1) 4(6.5) 0.485
EuroSCORE 3(3~4) 8(7~10) 0.000

7E :BMI; Body Mass Index B R B8 80 LVEF : 22 % 55 15345

+R2 2010 4EZ 2012 W51 TABP

WiH 2010 4E 2011 4E 2012 4E
KL TABP fil%% 254 419 454

TR B 07 1 TABP 1% ( % ) 24(9.45) 61(14.56) 99(21.81)
TR 7 T TABP 11425 f JR #1915 (%) 14/24(58.33) 22/61(36.07) 26/99(26.27)
EE RGBT E K >2 h 5w W % (%) 0 4/22(18.19) 13/26(50)
TR >2 b 1% (% ) 0 4/61(6.6) 34/99(28.9)

e fE B E BB >2 h F G180 % )

0 4/4(100) 13/34(38.24)
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K3 ARG I RIE R PR DL (xxs)

HH A#l(n=122) B4 (n=62) P
ST, (%) ] 3(2.5) 3(4.8) 0.392
TABP A T Btk i [ 41, (%) ] 0(0) 1(1.6) 0.161
TIABP G I B, (%) ] 0(0) 0(0) NA
TABP A it/ M [ i, (%) ] 0(0) 0(0) NA
HUAR I Bl s 18] (h) 17(13~24) 24(18.25~49.25) 0.003
ICU Al (h) 29(17~47) 44(27~90) 0.005
BRI (d) 14(10~20.5) 18(13~24.5) 0.058
ARJGAEBERT ] (d) 7(6~11) 9(7~13) 0.241
TABP TS 8] (h) 1(1~1) 3(2.3~5.25) 0.000
TABP 28] (h) 67(36~96) 93(60~123) 0.004
BET R[], (%) ] 5(4.1) 4(6.45) 0.485
fEBE 28 (1 7T) 11.32(10.09~13.36) 12.90(10.82~15.65) 0.02
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AHT 2 AE B AR /N o B 8]
FEAR MG P10 A F 0 I 98 P 477 508 2R

HFIHE, K OR, K R

[(HWE]:BH BT B A /IR (Ple) 5385 46 2L R SME ARG IEF AR i BRI AUR . FiE 36 AR
PRI NETARBE ASA L ~ M4, 4E48 24~60 % KT 53~71 kg, B EREFEHLIN HHZH (n=18) X HRZH (A 2H) FZt: Plt 4>
BAL(BA) . AAITRLiAR T B I, B 24T 20 5 45 B B (ANH) B6G B AR & /MR 1 2% (PRP) [l KA i 5 {4k
ML, A Pl 7 B REAE AT SR AL Z RTS8, TR S0 (T1) AFERALRET(T2) ARJS 1 h.24 h F148 h(T3.T4 . T5) £5 i} 5
O SRAR G ML EE M T RE A TR AR . 10 5% ECC B  F 3K BHIAS ] AR J5 1 h 24 h gl AR Ak e, &% BHAM
Plt /3B AL B A4 M H N (1150+168) ml, SREEE Pl 3% (177+32) ml, Hoip Pl 3180 (1 060+£255) x10°/L, 5 & B M4 & Plt
AH(2544) %, Plt SFESRTIE] (38+11) min, 5 A AL, B ARG 1 h BF P FEO BI85, RJG 1 h 24 h 513 HE S IRL 4l
Ji Plt % v B A SR Pl S v SRR ( P <0.05 5,0.01) , HARTER AR RGIT#E XL ( P>0.05), &t ARG A/ MBS
(I A AR o B AR i T ] e O TR S 3 A B ML T 68, I R AR AR e S 2 60 S5 i P

[E@IA] . /RSB S S 5 BRI R AME R ; O HETFEAR
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Blood-saving effect of preoperative acute plateletpheresis and back-transfusion

for patients undergoing cardiac surgery with extracorporeal circulation
Su Wen—ting, Huang Qing, Chen Kun
Department of Cardiac Surgery, The First Affiliated Hospital of Fujian Medical University, Fujian Fuzhou
350004, China

[ Abstract] ;: Objective To probe the blood—saving effect of preoperative acute plateletpheresis ( APP) and back—transfusion
for patients undergoing cardiac surgery with extracorporeal circulation (ECC). Methods 36 ASA II or Il patients aged 24-60 yrs
and weighted 53-71 kg undergoing cardiac surgery with ECC were randomly divided into 2 groups (n=18) : control group ( group A)
and APP group (group B). In group A, merely intraoperative autotransfusion was applied. While in group B, combined acute normov-
olemic hemodilution and autologous platelet—rich plasma back —transfusion and intraoperative autotransfusion were applied. The whole
plateletpheresis process was completed before heparinization. Hemoglobin (Hb) , platelet ( Plt), prothrombin time ( PT), activated
partial thromboplastin time (APTT) and fibrinogen (Fib) of blood samples were measured before anesthesia induction, pre—hepa-
rinization and at 1, 24 and 48 hour after operation. ECC time, aortic crossclamping time, postoperative drainage volume at 1 h, 24 h
after operation and allogeneic blood transfusion volume were recorded. Results  In group B, the volume of the whole blood processed
for plateletpheresis was (1150+168) ml and (177+32) ml of platelet-rich plasma ( PRP) was collected. The platelet count of the
PRP was (1060+255)x10°/L., accounting for (25+4) % of the total number of platelet in the whole blood volume. The plateletphere-
sis took (38+11) min. Comparing with that in group A, the platelet count at 1 h after operaion was obviously higher, and the volume
of postoperative drainage at 1 h, 24 h was obviously reduced in group B. Less allogeneic RBC and platelet were transfused in group B
than group A. There was no significant difference in other index between the 2 groups. Conclusion Preoperative plateletpheresis and
back—transfusion combined with autotransfusion can improve the coagulation function of patients undergoing cardiac surgery, also can
ruduce the postoperative blood loss and allogeneic blood transfusion.

[ Key words]: Pateletpheresis; Blood transfusion; Autologous blood; Etracorporeal circulation; Cardiac surgery
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FRAT R, 3 BRI AT TR B 53 B VR FIEE Il D) BE S+, R
el R G ML, B B s R
ECC oL JJE T AR X5 &€ 1l AL ] A9 52 ) 32 28 2 1l 7N Al
(Plv) B30 r 08 sk /D A D) RE B A, [R] R348 £ 4 456
MLRF AL ECC AT T 20M: F i Pl R4
O3S FE ECC 5 538 [l mT sk /DO IE A S 1 [7]

B, ARIERIIE 2PE AR Pl 703 M5 78 ECC L
R AR H A I VR AR SR

1 #REFZE

1.1 —#&FH  BMEE ECC FITOIEFREE
36 1l ,ASA 432 1T ~ M4, 5 17 B, % 19 6], 4
24~60 % KT 53~71 kg, AR E AR 6
) RO B AR 23 1], Bentall R 4 4], 564k sh k52
BRALAEAR 3 B, ARATIMLLEE A (Hb) >130 g/L, £L40
ML (HCT) >0.35, BEM D REA W54 . AT 2 4
A R FHBLEE ) S A il i/ N 2540, TEIE B B i
RGBT, FEHLA A PRAL, A4 18 B, A 4. 5
iR H ﬁilﬂllﬁlﬂﬁ( ;B 4 . %‘@%@Eﬂ{&%ﬁ( acute
normovolemic hemodilution, ANH ) BX-& FH /K & IfiL /M
ML (autologous platelet —rich plasma perfusion, AP-
RP) [l A AR B, FiE B A E G s
BN E KR VKR B I TAT A1 I Dk 27 0 B A4S B TR K 2
L E A, W ECG., 3 Bk I He | ik A i A R
(Sp0,) ALK E (CVP) o BREETE S - 5 Kk 24
WK 2Z 38 5 ~8 mg, MKFEWKTER 20 mg, IR 2 o it P22
Jli 0.3 mg/kg FIZ¥KJE 10 wg/kg(0.5mg £ TH) , K4
T G R DK R T S 9 2 ~3 me/ (kg + h) 2%
KJE 4~6 pe/ (kg « h) I BTl 4 e 0.2 mg/
(kg * h) WA 2% ~ 3%-L FUE 45 BRI .

1.2 F%AE W Cell Saver 5 7Y Ifil 2 i 7] i
ML (haemonetics 2y A, £ H) , A dBH TR aiAH
A AR I BN, AN EAT 200 Ple 43 ES . B URERIA 3K
R TS 2 O30 P e A Rl TR DL 6% F%
CHEVEM 130/0.4 AT A ST, Wtk i &
(ml)= (ARFT HCT-FUFE B HCT) + (AR FT HCT+4ELF5
B HCT) x2xfliiF 41 4 5 (EBV) , i R4 Pl
9 Plt MFH) 20% ~30% (Pl e = RAERT Pl 4L
XEBV) ,EBV B YE 70 ml/kg, &1 65 ml/kg, ¥
FTR A R4 A% AE T ACD SR IMAS I (7 B J5 Hb>
100 ¢/L,HCT>0.30) , 214 Cell Saver 5 #AETFME, LA
S IMASRAEFR T HEAT /A 43 B85, Kk T R AE 3] 3%
Ple IfiL 3%, & Pl 3K AL A0, JF AR — e 40 B ad
TR IR b — % 43 15 ) % ot 200 DRl [l ey R0 R
W HR4E ECG . Bk il He | CVP 42 il i i 5% 1 i W

W, & PhMEE T P BN I, R Tr, %
A Plt B BREIF R Z BT 78

1.3 ARARE  WARBE ST IRISESE(TL) |
JFZALTT (T2) ARJG 1 h(T3) .24 h(T4) 1 48 h
('T5) 45 I S BT P DK AL 4 e, 3266 1L 55 A0 T 5
MAZE 0 5% Hb Pl BE I E A (PT) 351k
S8 A ST ] ( APTT) B2 £F 4k 36 (R (Fib) o T2
BF SIS SR AE Y AR R Pl IS, 30 5% Pl gL, id
& ECC ITa]  E K BHWT I B AR J5 1 h.24 h 51
R SR Il

1.4 Ak Pl @  ECC 450 FIHT IR ks & o
FFZE(1.2~1.5 : 1) J5, A 408 AR b R 7] 5 25 1
B A AR E Pl LY #% Pl ¥ 204000
FAR R I [l 25 B 3, LA Hb< 100 g/L Ak 5+
IRLT AR UE ; ORGSR FFLE 3 h it 100~
150 ml/h 2% 1 h #8353 300 ml B % 87 e vk o 1
8% Plt,

1.5 #4Ea® FrABdERH SPSS 17.0 Giit 74k
PEHEAT T, TR TR A B bR ifE 25 (x2s) Fom,
A1 0] P AR FH A AL ¢ K50, 20 P9 b e R B R N i
BT 5 22 3 17 O 25 43 A 19 3 5 BEORE DL b A7 4%
(DU LRI ) [ M(Q) ] 387, 4 1A] H AR FH AR A
K6 s THBOFOR AR FH Fisher BT R L, P <0.
05 NESAGIFE L,

2 & R

PRI RS M0 AR Y R ASA 43 9% ECC R
() 01 3 2 K BELIBT ) 0] BL 3 25 S RS it 2= L (P >
0.05), W#FE1,

B 412 Pl 43 B AL BRAY 2 25 50 (1 150+
168) ml,REE Plt M3 (177+32) ml, HH Plt 114
(1060+255) x10°/L, (5 4 B IfiL %% & Pht B4 (25+
4) % ,Plt 53 B HFA] (38+11) min,,

PIZH 2B A5 T1 HR# A 2 T3 ~T5 B4 Hb
H1 Pl %5 T1 B SRR ( P <0.05) ,T2 W55 T1 22
STG I FE LB 4H T2~ T5 B Hb 1 Pl %% T1
I A5 AR ( P <0.05 870.01) , W32,

WL [] 45 s 5P 7 EL 5, B 4 T3 B A PIe 486 A
(P <0.05) , HoRif i 22 R RG24 5 S, 40
MOHb ZR TG E L (P >0.05), K2,

WIZH N 45 ) 5 PT APTT, Fib 5 T1 He4%. T3 mif
P4l PT APTT 4% T1 #EK: | Fib # T1 FEAL, H 4
WSS T 22 RG24 S, W4 R] 45 1
PT APTT,Fib M lL i 22 R EGIT#E L (P >
0.05), W#E3,
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R WALEF —GORA ECC B TR]F 3 Sl [k BT A ] 69 FE R (n =18, xs)
45 R (%) Hr () REAE S (kg)  ASAT o/ () ECC B A] (min)  FZBKBELETHS ] (min)
A 4711 8/10 59.3+5.9 12/6 137+53 82+29
B 4l 44+13 9/9 60.4+4.7 10/8 152+39 95+34
xR2  PIHBHZ AR A Hb A Pl AY LB (n=18,x#s)
i Hb(g/L) Plt(x10°/L)
A4l B4 A4l B 41
T1 142+19 144+17 208+54 201+55
T2 129+10 115137 192+52 156+50
T3 107+9* * 110+11** 99428 " * 151£40%*
T4 125+18 126+14* 139£25* 154+38 "
T5 12249 127+12" 129+24 "7 148+34 "
.5 TR P <0.05, " " P <0.01;5 A 41H#* P <0.05,
R®3  HUABRHEARRINSEE M REASTEARAY LA (n= 18, xxs)
PT(s) APTT(s) Fib(g/L)
A 2,
A4 B4 A2 B4 A4 B 41
T1 12.3+£0.8 12.3+0.6 33+3 33+4 3.2+0.6 3.3+0.6
T2 12.5+0.7 12.9+0.7 34+4 35+3 3.2+0.5 3.0+0.7
T3 14513 " 14.0£1.1" " 43+11 42+10 2.6£0.6" " 2.4+0.5""
T4 13.5+0.7 " 13.2+0.7" 38+5 39+6 2.8+0.7 2.9+1.0"
TS 13.2+0.5" 12.8+0.6 37+6 37+5 2.9+1.0 2.8+0.9

5 TS " P <0.05, * * P <0.01,

5 AHHE,BAHAJE 1 h 24 h 5w, 7
PRET A0 MG | 2 Pl B i w v /D , SR L3 Pl i
TEHR K ( P <0.05 8¢ P <0.01), WK 4,

R4 MABFEARIT TR G AR

[n=18,M(Q) ]
Wi H A% B4
ARG 1 h 5 (ml) 58(145) 33(85) "
AJF 24 h 5 E (ml) 710(505) 350(311) *
SERZT A AR R R (U) 4.3(3.8) 2.6(22)"
SHRL AN AR (%) 96 72
SRR I 2 A v A (ml) 420(288) 175(190) * *
SRR ISR E (%) 81 47
SRR plt FiE & (U) 5.8(8.6) 2.5(5.3)**
SR plt TR (%) 55 19
SR I SR (%) 92 80
S A4 P <0.05, " F P <0.01,

3 4t 8
Sy ki B S A i 00 R 1) 45 b O 2 E , B MR I VR
T A I R . H 2832 (B AR o 3 AR e nT 5

AT BN ZI 85 Hb HCT &I Dy Beds bR S Pl 7148
T EREAR | Serrick 25U R TR RS Ot P
Plt FBEER Wk, R 88 1 P 119 %% M5 A — &
2 D RIS T R M LA BE il T B AN AR J5
MATRe, FA Pl Ay -l R nT RS Pl 4k
B A, s B RS IE R, Pl 4y
FeAR I WA vE— 2 0E Ple, A0 Ple 7 1l 1 2
fel” . ARHFFEFIH Cell Saver 5 % i 40 AL 91U AL 155
ORI Pl 43 B JEECIN B, ZE RIS ECC I 4 Biky
KA B BRI 4L, 43 8 APRP 25 Plt il
W(PPP) M4 2L 4 fin LAMEAE o R AR HY Y 3 35 43
APRP i ilf ECC i 2 v 45 Bl A7 5 R R 1 % 5
W, IFH APRP H i & A K BEILEF, ECC 453,
RS T RIIFZ 5% APRP [l 8 % (RAEH Plt
S A BE I R - R 2 5 B I R RS B L)
AEAS AR ST | BBk & 44 0k i A B 1k s8R
Je L, 35 B AR P B R, APRP LR R B4
I, FEROR TS 6 Ple A, B RA7 Y Pl
B2 | [ S i Pl 2 T B fE

IS4
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The clinical experience of left ventricular assist device applied postoperatively in
patients with anomalous origin of the left coronary artery from the pulmonary

artery
Zhang Wei, Shen Jia, Jiang Lei, Tang Jia—zhong, Zhu De—-ming
Department of Extracorporeal Circulation, Shanghai Children’s Medical Center, Shanghai Medical College
Affiliated with Shanghai Jiaotong University, Shanghat 200127, China

Corresponding author; Zhu De—ming, Email; scmccpbl @ aliyun.com
[ Abstract] : Objective To evaluate the the clinical experience of left ventricular assist device (LVAD) applied postoperatively
in patients with anomalous origin of the left coronary artery from the pulmonary artery. Methods Between Jan. 2012 and May 2013,
three patients ( median age 7 months) underwent repair operation for the anomalous origin of the left coronary artery from the pulmonary
artery. Results All patients were well recovered and discharged cured. The flow rate of LVAD was 100-120 ml/kg - min. The assis-
ting time was 72—98 hours. The main complications were haemorrhage, infection and disfunction of right heart. Conclusion The
LVAD is not as popular as ECMO, but it is relatively important in special patients. The succeed of LVAD closely relates to the factors
such as the case of patient, the time of performing, the treatment for complications and knowledge of physician.

Left coronary artery from pulmonary artery; Left heart failure; Left ventricular assist device
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R 3% 28 1) o AR T OR KA 1Y 0.6% ~ 2%

E&mE 20005 B3 BT YG20112D03 38 K&
T(H) AR N AT
{E& B4, 200127 [, LIEACHE K2F
B2ty (RSMIEIREL
EITAEE . RMEIH | Email : semeepb1@ aliyun.com

Ber e b i )L

A 3 IS F P (R — SRRk e AR A
AR T EL e AR E AR X T 5, th TR E
Ve LA R B2y K- B, B Al R D i BT
BUAEFF JE A 0T A0 JOE 58 B A R0 7 27, LR 455X
3], B S LVAD f3E B E 5 0] ) e 4%
47 OGS A B AR R ) — e b B

1 #ERSHE

1.1 A6 4 BILRETZE N, 12 SELH
B S R7E VI V2 Q % ST BEe 28, A O LBl i 3
B, MR R 220 YR = BRI D) RE
55, BILANFRIREER " RMR N, 1E1EH Eahik
*E%Kfli&éﬂ&@ﬂtzﬂﬂzkﬂ@ﬁ FLCE 1) ZE Rl fkonT
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DI S5 5 M i T 1, 220 S I3 20 (EF) R
. WA 1, i TOIIREZE  AREN R A A,
AR

R ORI

%5 () P K (kg) ARHIEF(%)
Il 1 2 & 4.4 34
st 2 4 % 6.0 26
it 3 15 5 9.0 30

uh\iFELAMﬂ t\‘ <

B 1 VI V2 QJ.ST Btk Ar

L FE R AN G 3 (extracorporeal circulation,
ECC) T ¥ 5 & U5 1% 56 Bk 2h ik #% A8 191 3= 3 ik,
ECC FHA] (113+32) min, = 30 Jik BEL W B[] (64 +14)
min,, /U WUBR SR A T T D A 1 ) ) 0 e 2
BN T B PR 08 R A 8 Jk T () R 3 9
A A i3 ik P 2 BEL T L PR i 2 et AR 20 ik DX gk
15 RAFET O WU R RN (HTK) W, %
WEIR S 5°C W B 50 ml/ke, HEVE AT IE] 6 min, HLEE
WEVE WEE R 50~ 80 mm Hg, JTIR4EF57E 30 ~
32°C, KLU LT A0 F A 4EHF 0.25 ~0.26, K 1A B
%M 14~16 mm Hg,

1.2 As#Hpheids 1.3 78 ECC ZIh)5IE
TR BER I T AL O T REAS 42, ) o b
L A B 45 1L, S B 20
R MK, Wi 4 6y, BDZI e 3 ECC AR R, B H
LVAD, PP A5 22 A1E ECC Bl Rl i 47 b i
JOHCE 14 S kAT 228 Dy, PR T R A 100
~150 ml / (kg * min) , #1720 080, 7E BT H S 1Y
F8 T T WLEE A O R DR A8 RE , 3  HG e  R 5  Y
i B S A T AR A D bk 5
TRELE A, LR AL S AL, B A LR IE AR R
U AT O I D RE B, PPN il 45 AN
CVP<20 mm Hg, $E/-%0F 84280, BV 2145 B Lek R
LVAD [lWir 2, il 2 F AR5 WA ECC, H
JEFEARG 12 h BB DI REAS R B, KH 1 4%
T PEZG W R I N BE 4R 4, DU BB A LS, T
PR ABJR I8 7 il 28 4 R 47, il B 45 T e A
LVAD , &4 2 1E i B ) FF A2 %, BCAS O B 3

KA

JE 0 B 1% #5 3E BE 1 Jostra Rotaflow 550 %%
(Jostra ) RGE, E = & il &8 (L), EIIKIGE
CHM ), 20005 | G 30 sk e e o 8, Ho 1
5 L RASEE N eh 45 8 B A AEA
1.3 AS#Re & 3 4R ILIYLS TR M,
ANEEG W AU K k6, MRk, 5 1.3
ARJG 3~6 h LG I Z 44, Fl & 20 pe/ (kg -
min) , Wi ] 2 L3RI Z0 05 IR 3R . 4E+F ACT B[]
160~ 180 s,

2o B 100~ 120 ml/ (kg + min) , B0 %
AR 1 800~2 000 #%/min, 5 & FE BT
Pl 1A T P 2 R e AL 2 T 3 pe/ (kg -
min) 4ERF, RGN Z A T 220 = I e
it MR i R RJLN IR E sl )
SRR, ik A i i, SR AR FnC B s
T, QSR TR, O = REAK T 7 BRSOk 3
YRS B 24 580 3 30 ~ 50 ml/ (kg - min)
B, I AR RE , 22 5 < 16 mm Hg, 7] DA 2235 HL
FEASFHILZ A, S 246 o i s TG M2 W F o, A 4
e WLEE IR RFEAR 1~2 h 5 R4 B

FE LVAD 4fiBhad B ef ) By 1k 300697 H i, 8
PE IR BRI - VI PRI eh
BRI, TR BCC 3 8 B IhBEIEF , IR
P/, FLIR s , A FH IS RS BT 1) 5 ik 0 o LA PN
ZARMIKAR FREARZLIRR , R UL IR 3l 5,
ks FURRIE R PR 25 15 LR LE AT

2 # R

AT LVAD % Byt [a] SR GL L3R 2.,

#& 2 LVAD HhHsmt

Hi5  LVAD FFfR GEBhRRE CRAGESE PRUGHL R
AL (d) (d)
Wil 1 CPB J5 R % 4.5 JGH I 9.5
Wiz ARJE12h 3 1k 1% 9
W3 CPB R RNZ 3 1E1 3 % 10.5

3 JLAE ST LVAD J5, I3 36 7 2% B 5 e
M TR AR UZE LD, NHREBT
R, Bl PRV HE S PLRR(E P 2 %, 3% 3,

3 BIEJLIII A LVAD, A& RS0t &
it 1 BB LTERCES J5 B A0 52, i 3 ok /&5 He 1)
T, 45T WA — AL RN ARG 35 e vRoT . 1 B
UL 25 THURIIIRYIT
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R 3 LVAD il rb il 3 1 25 9550 B LR (e A 1

miH A B AT B P&
Z W[ we/ (kg + min) | 10~7.5 3 0.121
B ERRE [ e/ (kg - min) ] 0.3~0.2 0 0.013

FLER (mmol/L) 9.0£2.65 1.7+0.62  0.006

3 3 i

LVAD Xf TROIA 12 Wi i 18 BAAS £ 0 55 5808 1Y
B R, M ELGE S R, 6 S 0 B
B, AR R, AR, R IR iR R, (HR
JH o FH A B e 3 6 3 1 191 3 ) IO P s
HLFI LVAD I & 5E IR B iR G, FE—Leruta iy
Zem o, Bl L P2 B E TR G R W
LVAD Fihi " —2 2 22 bk 20 ik ke U8 T il 3 ik
T2 AT I I R Y 25 T B 5 B Y K A A
Cochrane 25 %38 78 22 56 R 20 JhKGES JE - il 3 Jik ) 451)
Hr 21 BT FARGIARRBIA S 1525 T 420 4 Bh
UTHAFIE I FET R N Del Nido 5t i iE
£ 26 BIAAF AR A 7 BilH:52 T LVAD,5 i
PRI ARBE H 2012 4E 1 H ~2013 4F 5 H L5247
HEAEFAR 16 1,561 1 ], ffi F LVAD 3 f4i], 4
TR

Ze AR S B IR T I sk i UL, R THEE A
MO AL, 200 WLER I A, 22D E B K,
S REART R A0 ) R0, e 0 B AR L
BRIV, BT A& 96 R AL, F
AR ESRE SR T AIE BT ECC X HEILK
FTeh , Jo & WU i e 7, A5 — 8o LI A2
DINREAR RELEH5 A S IR IR MK # ECC, BRIk
HMER A A (ECMO ) 2 H i S 38 14 AR S iy 52
FrR G0 et T AR Mo O PRAE , A A 220
%5 LI AE 838 O ], 44 7 LVAD 2 A 8y, 18
ECC JG 4T Br B, B B if o 35 (0 22 A0 DI e A
HH IE B ATl 0 BT o B S % B 2 | S FiE AR
L, 3 G s i S0 3 B 48 940 TR 0 1T 5 ) i 8 1 G

LVAD 4 85 3% F 35 8 e oA 48, 2847 il e ik
B AT P U A, 200 BRI S BE LA K, &
LG A, — NS A (R B -
it P A 200, 47 5 TR

A BT A B A, 0 AR OL R A A A9 Il
FEPRIEAE RS A HE T FTRATE R 1938 5 T, Mg
L0 E B FER AR 1 O, — M L ZE 1 357 i Hs 4 4F
£ 40~60 mm Hg, /2 b3 JE (LAP) <15 mm Hg B 7],

Ay B A K, A T A O T ) XU, A0 e
LE BN — A H I RIEZ —, FE LVAD L3R
WSA RIS, XA FE RGOS N
LVAD $2t 45 i O HE B A 56, [RIE, A 28 8L
AR HTAELENT Bl bk & He, i BEL 7 A o5, A0 s 574
K, I LUl 22 A7 O HE S B TR D T RE
LVAD lY) 5 &M EZZm N 2R, e85 B rhar DL
F— A S CE T AR O 5 g, (R
T FEARSR R A LA VS PR 25 n 2 e B IR R
P U araRneri)ii

LVAD A HAhH WL ACRE A2 I A AR €, % T
ECC 258 RIZI 225 LVAD B99% 0 T ECC IF &1k
AR FEVRI ALV € 1L 3R 206 08 AR A BB A2, 1 Il 2 i L
(o I/ B I 38 A P LA 2 | 20 5 B4 1 [
TR VI HF, —ARJE 6~12 h 54 R FHFER
20 pg/ (kg » min) , i ACT BHEJZE 150~180 s, fif
B Z /MRS 35 2 RE K ACT () B 18] LA By 1k #
FEIL R, AT LI RIF R i, (HJ2 ACT {URE St
IR PUEE L, N DL e i D RE Y 450, K A
IR 37 LR Rk AN A A 0 A i 245 SR b 70 AH 1
AR BERELT

X256 LVAD W9 ], af L ik I R 48 45 >k
FIWITLE | L ANFLRR B R R R i AR (e A e
WRMOBEWBARIE, WAIE B AT DA R 422
S AE O D RE AR 50 FN 3 B kO 75 R 8 4T JF (0
JEAE L AR T RS ER Y, L G SR A Bk
FIEA—E BB e A, BRI R A
R | LS00 3 WS IR O 2 B S 21 (] s AT
DU i B A A Ok LU O ], IF LW & EF {H,
EF {EASE AU B0 e —F8 45 , (R 2 /D 2Kk
82 BARFITKFEA T LI R 4B

SN T A2 e R Bl ok RS R T s B ik e AL,
LVAD ZHpedb s A s0n D FME &, FARATR
Ay PPAR R S AU B A MRS S e
Rt 1y B (9 B8 0 s 0 S v Y RT LA /D32 0 461
IFET R,

SEN W

[1] Chang AC, McKenzie ED. General principles of mechanical cir-
culatory support. Heart failure in children and young adults [ J].
Elsevier, 2006,635-651.

[2] Zhu DM, Wang W, Chen H, et al . Left ventricular assist de-
vice for pediatric postcardiotomy cardiac failure [ J]. ASAIO J,
2006, 52(5) . 603-604.
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- IEIR&E 5 -
PILARAE B0 SCH5 5O AE KOG O Bk PR 45 EAE
Fo RO e 22 41 L 4 il

BB Bl I, X FAL, KRB, @R, OB HEA

[(HWZE].B8  AFRAVMIGI SRR RO O BB IE AR e R O B 4L A S . ik BIBURZS 2012 4F 10
H 2 2013 4F 6 H ABEA FNUIEI ZHREREA 4 6100 BRER (52550096 TR 24 L IR R BOAR TE OUATUS o e 1 12 W == (a1 Be 52
FERI I M AE e 7, ARG AR = LR IMLAE , O B4 1k, O il & 55 R 202 @S AR SIMIG IR , 17 RS ki e F ARG, RS
YIRS A (ECMO) 46 Bl s 06 1] 2 2 Wi = R IS 3R A 0 Ui, EEE I sl Uk i &, ZE E TR AN 4, E R R AT B #M A S5
PO BRER A5 | R FLR ILAE O i 52 S5 R e PR 55 & 24T ECMO Bl s 5 4] 3 12 Wi 58 & Ut ik S0 5 19 (0 2 38) AR i)™ B AR
SALAE | = FLRR IUAE , O WRIRIE 2 K, SO @S AR IMGIR AT 78 Mg K 00 5 [ R IR AR , AR5 Wi ECMO Bl i 61l 4 12 Wt
St sh ik A B Bk A R AT A E R T E ARG E A OHE DI E IR 1R, R ECMO iBh, &8 4 FilEJL 3 Fln
RIS ECMO AR 3 ARG I 2 28 Th AE ol |, JCIA IS ECMO ZET-, 4518 Xt B0 BRI e Je O B 4 L, Bt
TR PRI B, & AR SARIE T X MU A ik — 258407 , 2 ROih O B SR 45 F R e R M O e B8 LI A 3T B

[RBIA]: HUBIER SF, RIMENG A A, O BEERIE , Je ROl O il 52 55

[FESZEES] . R654.1 [ XEAFRIREG]: A [XEHS]:1672-1403(2013)03-0165-05

Mechanical circulatory support in resuscitation of pediatric patients with com-

plex congenital heart defects committed with acute heart arrest, 4 cases report
Hong Xiao—yang, Zhou Geng—xu, Liu Yu—hang, Liu Ying—yue, Gao Hai—tao, Wang Hui,
Feng Zhi—chun
Affiliated Bayi Children’s Hospital of the General Hospital of Beijing Military Region, Beijing 100007 ; Affiliated
Bayi Children’s Hospital of Bayi Clinical Medical College, Nanfang Medical University , Beijing 100007, China
Corresponding author; Zhou Geng—Xu, Email; cardiacsurgeon@ 126.com

[ Abstract] ; Objective  To introduce the experiences of mechanical circulatory support ( MCS) in treatment of infants with
complex congenital heart disease committed with cardiac arrest. Methods MCS was adopted to treat 4 infants with complex congenital
heart disease committed with cardiac arrest from October 2012 to June 2013, and clinical datas were reviewed. Case 1 was diagnosed as
transposition of great arteries with intact ventricular septum. The patient had severe hypoxemia, lactic acidosis and acute cardiac arrest
before surgery; cardiopulmonary resuscitation as well as arterial switch operation were performed with emergency cardiopulmonary by-
pass (CPB). After surgery, CPB was switched to ECMO. Case 2 was diagnosed as residual shunt after ventricular septal defect repai-
ring, severe pulmonary hypertension and left ventricular dysfunction. After the residue shunt repaired, this patient had cardiac arrest
and lactic acidosis. Cardiopulmonary resuscitation was performed and emergency bedside ECMO was setup. Case 3 was diagnosed as to-
tal anomalous pulmonary venous drainage ( supracardiac type). This patient had severe hypoxemia, lactic acidosis and cardiac arrest 2
times before surgery, and urgent defect correction surgery was performed under CPB and switched to ECMO support. Case 4 was diag-
nosed as pulmonary atresia and patent ductus arteriosus. After operation, this patient had cardiac arrest and lactic acidosis. Cardiopul-
monary resuscitation and bedside emergency ECMO were performed. Results Among these 4 patients, 3 cases successfully weaned
from ECMO, and case 3 died due to multiple organ failure.Conclusion For infants with complex congenital heart disease and cardiac
arrest, application of emergency ECMO support to correct hypoxia and hypoperfusion is a lifesaving effective treatment.

[Key words]: Mechanical circulatory support ( MCS) ; Extracorporeal membrane oxygenation (ECMO) ; Cardiac arrest; Con-

genital heart disease; Cardiopulmonary resuscitation
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ML G 5 32 #F ( mechanical circulatory support,
MCS) H AR 3 B4 45 0 fili 4% Ui ( cardiopulmonary by-
pass, CPB) $¢ K 5 {& &} 5 ifi % 5 ( extracorporeal
Membrane Oxygenation, ECMO ) # K, ECMO & M
CPB A& R 1T K, BE % 75 B8R I 6] P, 3 0 542
PR B DI I RE , AERF MR A 5 B RS0, %™
L Y il S B 0 SR A T RIS TR il S 45 A A i
SCRFEOR 1971 48 HIll'Y Bl CPB B84 X 1
B Z MEas 405 & FF 2k WP e B 38 28 A E (acute re-
spiratory distress syndrome, ARDS) Y 24 % B4 17
#af, IR, i R T AR AR AR 55
71, RHUE ECMO BURFE B4 B B B IS T K A2
PR IF AR T B A I R CR . 7P R AR X T
CPB HARKIIT I, ECMO TE I R LI FIT A i, Ak
i HRAE T 2007 4 F 2011 ARG 12 4 i AE
BILIEAT ECMO VGYT . iR X T OBk R 15 L,
BN BV AT 0 it 52 95 ( cardiopulmonary resusci-
tation, CPR) ,{H & A — 24 5 5 8 8 LY CPR KB
ANEL, eI PR 1] RE 2 B AR B T B, MCS
FARAU 1 F — DRy esE, HFT7E E A MCS
ROA L0 5 75 FEAE S LAT % 0 DL e, BLAR MCS
Pt AT EPATLRIGE O TIE (9 38 460G 3R B I R A 2 2%
D) R, ARBEAE 2012 4F 10 H 2 2013 4 6 A W
FH MCS *F 4 451 0 30 Bk BR (5 B L T Rah , 4
IR

1 #MEHE

L1 — A 01,8 AR 13 K K 3.3
kg, ABEIZ W % [ B 5 B B R 3 Bk % 37 ( transposi-
tion of great arteries/ intact ventricular septum/ patent
ductus arteriosus, TGA/IVS/PDA)” , A i B} & 42 1F
JEEARSAMLAE , 43 T RISIIR R E1 FF2 R AT
oG, LG BREREE 1 O E IR I AT R E 2
LHEST. CPB, AT Rk AR (arteries switch op-
eration, ASO) , AR5 H BUG.Co HE £ B AE K il 14 1, 6
A 1E CPBFER S, K CPB VI ECMO 34,
FHIE ECMO SCHF PR

W02, 2,1 %2 9 A RHE 10 kg, ABE2H“ %
[P A e A5 0 e AR I A 23, R RE i s ok v T (72
FHEEZE 10 mm Hg) , 220 IREAR 4", 5T 1 434K
(EF)40% , ABEJG AT BRI R M B A", AR5
H B Bl o e s S 4 R 2O D REAS 4 (EF {H R
£ 15% ~20%) , A H 0 1 B0 BEIRE 1R, IR
D IR R BAT ECMO &R,

Wit 3,95 B 45 KR 4 kg, ABEi2IBT 5¢

SRR K2 51 (TAPVC, O B3R | B2 fii 3h
Jikm R, A B RV 26 ™ B A ALt A AR ot e, 3R
DBRERIE 2 WK, DI E IR AFAREL 2 F AR
3. CPB, 47 “TAPVC i R ", RJ5 Joik {8 CPB, it
R, ¥ CPB V)4 ECMO 2, ECMO 25 F %
AWEE

Wl 4,9 7 A H IR 8.5 kg, ABEi2 I filish
BKPASE 2 ik T8 AR AT A E R EEEA, R
Ja MBI D HEZE S AE , OB A5 1 Uk, O fili &2 5 ) A
PR35 2 i 4% ECMO
1.2 MCS & &Fefett
1.2.1 CPBiIX&5#4M R Terumo System 1 %
gt AR IRKAS TR R R B LB AL Bl KA
%;Terumo RXO05 & &8,
1.2.2 ECMO &4 S5## KM Medtronic ECMO
A8, UG EOE SRR A, WK, Terumo
CDI 101 A 10 A B Wil 4, 4 3% 8 )L ¥ {8 H
Medtronic /NLEAL, 148 8500 98 3k | 48 4F i =X
AA, FB T ECMO 4538 i 78§ ki 2 A CDI
101 AR EERR Sk ARPEIE 1 75 ZE7E ECMO T8
B ARRLL B REARYT (CRRT) R4,
1.3 MCS #Z = Z&® 1.3 BILESLHAEIE
I LH S FARE . FARGE R, HEBRAE AL O Ik iy
EARYIIE, 3 225 CPB RIS, 4 ECMO JAY7
N B ZTHe R, KA R E)E, B
CPB Yl ECMO,, £ B85 I s i o i 3 Fi— A
D5 AR T E S K AE A, 15 1k CPB [FIRT H 5
ECMO RG4S MGER: B ok 8 hofn, fR%F ACT
FFIA] 150 ~200 s, SE3R M, OGP J ik , ECMO HiBI T
e WP e 2 R H 206 B AR O HESE
BAE, OB BRI, 0l 5 95 Rl B 5 20K 34T ECMO
WA VIFF IS IR S 2 55 A 08 3 KRN A 35N
FrIk , TR 2 T P (0.5 mg/kg) , #F ACT>150 s, #7
FURBIIKAE A 14 Fr 365, R 208 7 0 4 4 Sk o
B0 TSR T B A A 50 kA A 14 Fr i ik
BRI E AL T A BN, W4 RFRH
I R BRSOl A2 AR R 55 2K 5% ECMO 43¢
AR R IE RT3 2Tt 2 S KR A B i A
12 Fr EhikiE S A 18 Fr # kIS, CPB Sz Hmt
MRYEB T AR ZER , #E4T CPB # M/, ECMO
SR A MR AR B LI\ CVP £ L% 3 1 2F 8 kR i
7 ECMO Jit s P o, 3% W ok 20 L 28 452 P I 48 305
254, ECMO Wi 445 50~ 100 ml/ (kg + min) , K IflL
FEom 1 e 1, MR BE 0.5~ 0.6, F25 22 10 I # ik 48 16 Fn
& YR HAE 60% ~T70% Z 8], LM L 25 0.35 /2
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A W ECMO D& B 2l Wk o 1 7, 2l R )
AT 4ERF <150 mm Hg, # ki & ) BE4E4F >~ 10 mm
Hg, PRIFHLBGE S, R A 20 ) ichg 28 i =X
HeFFE MK IEJE (6 ~ 8 emH,0) KA % (20 ~25
W/ min) AREAHE (0.3 ~0.5) SBA MU fa] A X
(0.6~0.7 s) LAZERFM ik, B 6 h Wi < —
VR, AR LA 100 R N B AR | HH 3B S /K
B RS B DI RE R AR 2 S D RE
[ JRZE % (BUN) >28.56 mmol/L, JJLEF ( Cr) >530.4
wmol/L, IM4F>6.5 mmol/L] B} 45T CRRT, %% /7 1k
5 ECMO B IFER  iEH: ECMO 2.0 % )5 3l ik
B0 ZE WA ik g, IR T B I A 5 ~ 10 ml/
(kg * min) , BRI E N 15 ml/ (kg + min) ,
VEHJE— A 2 ml/ (kg + min) , SEBRIGTT AR AT AR
BILM S Iy 2= bn it ATy, B HIRSEM A, .0
PR 7 Aty R L 38 B 0 T B R A2 175 140, 20 i 1)
RE2A TR 52 4 P AT ECMO 37 f:, [ B8 7 4
I AE T M 25 F i TS YR ACT B ), %0 B
MR E TR 10%, W5 1 h 2247, 24 s ik
M, WEEES ECMO ., 411 3l kA 45 5 G i
S AB RS B ik K 35 PN A

2 # R

4 LA A0 3 1, 58T 1 B 3) | il
1 gt 2 Jte] 4 FFiE ECMO 1897 5 FLIR 7K F Bl i)
R, ECMO HiBI RS E] 43531024 96 h .83 h 96 h J&

W, e 3 I 118 h, Hek e LR AT , R P
BEUGZHELLAIE , ZNEZS T Re ol (IF VB 0 e
B , FIEFRYY W ECMO J55ET-, 7 EC-
MO Hfi Bt AR e, 4 5] LS S BRI 1 3% 2 U, A
B 1.3 Je 4 EHPERG 1 Uk, o 2 3 2 8 T st
ZEEILD DR IAIKE , TR ECMO , A B 5
Jiti o B KRB 3 ¥IE AR ECMO JRIT R4 =K
PR E D> Cr BUN = S F g il R, 7
CRRT 497, i il 4 JF & ECMO [F]f B ¥ CRRT 34
7. TEWE 1,

3 9 i

MCS # AR £ Z 4L CPB fl ECMO 4R, CPB
R BT ZAR G T B A S O LR P AR
N SCRF, T CPB HAR K SRR AY ECMO HARTT f
DUVEE A i o X Sl B e B 7% g M O s AR
L, TR AT BOR S5, 300 B3R 45 5 1 1E X CPR
SLIEAN B S Hf ) 5 22 5 R T B, MCS AR 3 At
NEAE PR SE R I e B, (R HLBRAE 3P S 45 1
# L BRI . PSR fir S 2 (Ex-
tracorporeal Life Support Organisation, ELSO) T $ it
B, BAFIZE4) )L ECMO 16 284 Bl 59 A= 47 R 4 5
N 32% ,45% "  Meert % HGE T 15 RERE4L
LY Z2 AT TS BERE, 24 353 (B AR BE P Hh B
CBRBRIE I 52 T ECMO S2HF,49% 1) 4 1735
Bt o X H B BRI B S e e 2 AL

F1 40 ECMO Huf B LIR KGR

WH st 1 st 2 st 3 st 4

5] B % 5 %

M (kg) 3.3 10 4 8.5

A 13d 1% 9H 55 d 74H

B TGA/ISD/PDA VSD/PH TAPVC PA/PDA
INI=BiNE/)! 1 1 2 1

FHE AT HbL OR PICU OR PICU

T IRAR LB~ 8k A AR~ A B Bk A70 B =T+ E ik A70 5 =T+ E Bk
ARHBTFLER (mmol/1) >15 10.6 >15 >15

i FLAR S HAE 3 mm WOERSFRE EHAR 3 mm 3R R EHAR dmm 3OCRGHREE HAR 4mm WHOERATRHE
IR AE B BB 1 9k G B BN 19k MBI RN 1 7k
B g /) ECMO {3 I 4 I 4% & ECMO {3 EFHBE CRRT  ECMO f§¥F_EFFB CRRT
ECMO(h) 9% 83 118 96

HUHEES (h) 143 9 118 132

ICU(d) 16 18 5 8

Him I e A FiE
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TEVEAT CPR [A]I R FH MCS $2 4K (CPB B ECMO) $%
16, TR A N 7 % 8 MCS RS s il RYT
FEHAILAE I S — A B KPR R

TS MCS R £, A Srh 6] 1.3 CPR
JEiERE CPB iF A7 335, PRIX G 5] £ 3 o R i AR
L, TRARZEME A CPB S [F s — 250
WERG T3 1A A 1 45 1. i B 2 .4 AR5 L, %
BEIRS% ECMO 4B, 755 ECMO fEFR S He A0 BT
L, BRI 8 37 ECMO FIE B 4048 FF 16 ECMO
AR AIL , 2 AR SR e 2 0 AR LA OB, FE AR ST
W R 1.3 F 4 AR 2 A5 45 7 ECMO, 5 ] 2
IR B 2 FARGEA HUE B K A7 5009 #5 Bk A dE s
ECMO, HEZHHE RS IS £1E Y, UL LR 5
XYY REPLE HE 7. ECMO, F7F AT 4232 1 773 Bl P ik
N R LR R, BB AE T 4R ECMO IR YT 1 i
B, TG ZEXTERILA RG T RBHEAT P | 4 1 AU i 1)
A, 5 ECMO RO P 32 38 1 F 7 1 AN TR, B i
ECMO 7576 ¥ 52 8 & 5 8L, JUHOR 2 ad 0 il &2 95
SILBY L, T 1 R 58 3 12 52 1 W B 35 7 ik
5ER AR, LR AT R S BT AR M A
T ZLAE ECMO i B B2 b S WP A, 7E A A1 9% 8}
v R SR FHATUBBATE B4 S 45 W, 40 DB A8 L0 il ) g 2
LA AT PR A S RO, T A 2 D BEPEAL , R
R I OB AL S S ) AL W, e ] 1
5955 2 BeHEAEIE , W] e 5 A 00 il B U8 R S g
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HUBHATE P S 45 i %) 100385 2L R ZK ST AH Eb , 76 57 A 4K
PEIR S HE 5 FLIR AV 1) sh A A8 4k 1T B2 B MU R 7R
TG Wb , (FX AT 75 2258 22 s B o S

Pt SRR IE , H i A T ER 2475 0E ECMO R
7 IR B DL AR I A, T il & A Sk 29% A2 A T
B OIBEAR 2 S B AET R AR 1.3 A
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75 AT 40 L ECMO AT AT bk $eFEM A £
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Clinical analasys of complications and accidents in intra — aortic ballon pump

therapy

Xing Jia=lin, Du Zhong—tao, Gong Qing—cheng, Hou Xiao—tong

Department of Extracorporeal Circulation, Center for cardiac intensive care, Beijing Anzhen Hospital ,

Capital Medical University, Betjing 100029, China
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[ Abstract] : Objective

To review the complications and accidents of intra—aortic ballon pump (IABP) in our unit. Methods

Patients undergoing IABP in our unit from January 2011 to July 2012 were restropectively studied. Results In totole 673 cases,

complications and accidents happened in 35 cases, including lower limb ischemia, difficulties in insertion, balloon into femoral vein,

balloon rupture, retroperitoneal hematoma, balloon into opposite femoral artery, leaking of tube and malfunction of machine. Conclu-

sion Avoiding the complications and accidents of IABP is important to the survival of patients.

[ Key words] : Intra—aortic ballon pump; Complication

A6 52 vt BE BEAR AME A RL 1985 4F 3 A B IR
F 3 3l ik 9 BR 2& & # (intra — aortic balloon pum,
IABP) s 5 B R 4R850, & 2012 4F 12 A
31 HE 5 TABP 2 378 fiil, ¥ 2011 41 H =
2012 4E 6 J1 1] 1% 1 TABP %HBIE 673 1 #23 E 4T
LB ST, X TABP A7 J 18] H 30 B 3 & E Fl
A DU — I PR 45

1 #ME5HE

1.1 TABP i 673 il i35 ¥ #i Fl Datascope 98,
CS100 m%, ARROW ACAT2 ACAT2 WAVE IABP #1,
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JFZ 0.5~ 1.0 mg/keg Uik, G 4 100 5k [ A [E)

YEH AL, 100029 db T, R ERL A B ALt & sl BE Be L
JUE AR B P AR SMIE R B LB Bh Rt
EIEE . #BE , Email :xt.hou@ cemu.edu.cn
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/> TABP i B R AL, SR BRI T4

1.2 ARz i a7 2011 4F 1 &
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I B A PRI R AR K BRIEE Y | I R AT
RSk A8 6 s < HL AR il B, 35 i) iR & R AE T
12 41 (34.3%) . HARIEHILER 1,
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[(WE].BH AV shEbkIEE 7 2 SN EAR F TR IMERI A A (V-A ECMO) IGY7 B I+ KA m, 773k
Wtk 2010 4F 1 H % 2012 4F 3 H BAME B A OHEAR G AT V-A ECMO 13 il B35 15 PRk, LA R Bk A B4t &

FEZWIARIE . X R I R GORRIEA T IR 34T, AR 2 A8 IRt et 4 =M ), IR Bk 5 T i A I gl kol 45 (n =
5) AL E S (n=8) WA T L., R 13 BIREP 4 BIRAE T RO ERE, WAMGEE TN HIFLAE 2 6, 857
TEIMAS 2 M BEE S0k ( SFA) Wit 43 51 162 ml/min F1 402 ml/min, & T 1E® 8, Hr R #4402 ml/min 52 B B A X
JEH, SR medtronic B0 AR TS 2 41143 37 S KA I B A 220 ml/min A1 420 ml/min , 28384332 P43 S s kAL 1L 4
FEHIF R ZITE 150 ml/min, PhAKER A HE— 20N . 8538 ShBKEE Tl , I i A8 S v e ik TR AR X AN i , 7T RE AR AR 21
I 1) & A AR I T R AE F R R A % o S Bl A i A AT s ), T AR AR A R TR S WK U i 9l 5% | B L A A P ke =

[REBIA] . IRIMENAA B BTG 3 K
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Retrospective analysis about femoral vessels cannulation for extracorporeal

membrane oxygenation
Hu Jin—xiao, Lou Song, Long Cun
Department of Cardiopulmonary Bypass of Cardiovascular Institute and Fuwai Hospital, Betjing 100037, China

Corresponding author: Long Cun, Email: fuwaicpb@ mx.cei.gov.cn
[ Abstract] ;: Objective To investigate the mechanism of limb complications on patients during femoral vessels cannulation for
extracorporeal membrane oxygenation (ECMO). Methods A total of 13 cases managed by femoral vessels cannulation for ECMO at
Fuwai Hospital from January 2010 to March 2012 were examined retrospectively. Two artery cannulation strategies were used. One strat-
egy was: a Dacron graft was sutured to common femoral artery (CFA) and artery cannula was connected to the Dacron graft for perfu-
sion in 5 patients. In this way, limb complications occurred in 2 patients, whose cannulation limbs were edema and the superficial fem-
oral artery (SFA) flow measured by ultrasonic was higher than normal (162 ml/min and 402 ml/min respectively). Another strategy
was: atery cannula was inserted into CFA for ECMO support, at same time the ECMO circuit was branched prophylactically with sepa-
rate cannulation inserted into SFA for distal limb perfusion. In this way, limb complications occurred in 2 patients, whose cannulation
limbs were edema and the SFA flow measured by flow meter of centrifugal pump was higher than normal (220 ml/min and 420 ml/min
respectively) . Flow could be reduced by partially clamping the branch tube from ECMO circuit to the SFA. All femoral veins cannula-
tion were accomplished using Seldinger’s technique under direct vision. Results Limb complications occurred in 4 patients. Both arter-
y cannulation strategies had 2 cases. Conclusion Perhaps too much SFA flow to distal limb and distal venous obstruction due to the
venous cannula contribute to limb complication.

[ Key words] ;

Extracorporeal membrane oxygenation; Femoral vessel cannulation; Complication
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Clinical application of peripheral extracorporeal circulation for robotically assis-

ted cardiac surgery
Wang Jia-li, Gao Chang—qing, Li Jia—chun, Zhang Tao, Ma Lan
Department of Cardiovascular Surgery, Chinese PLA General Hospital, Beijing 100853, China

[ Abstract] : Objective

botically assisted cardiac surgery. Methods A total of 283 patients underwent cardiac surgery with da Vinci S robotic surgical system.

To discuss the establishment and management of peripheral extracorporeal circulation (PECC) for ro-

PECC for most of patients was achieved with femoral arterial cannula, femoral venous cannula and right internal jugular venous cannula
with the Seldinger guidewire method and transesophageal echocardiography (TEE) guidance. In all the cases, vacuum—assist venous
drainage (VAVD) and continuous blood gas monitoring ( CDI 500) were used during ECC. The aortic occlusion was performed with a
Chitwood crossclamp and antegrade cardioplegia was delivered directly via chest with 41 cold blood cardioplegic solution or HTK solu-
tion for myocardial protection. Results ECC time and aortic cross—clamp time was 34-219 (99.7+38.9) min and 21-166 (68.3+29.9)
min respectively. During ECC, the urine volume was 50-2100 (680.4+459.0) ml, ultrafiltration volume was 800—-6700 (2834.5+
1121.1) ml and the total fluid balance was subzero—balanced or zero—balanced in 231 patients, the rate of auto—resuscitation was 88%.
Postoperative intubation time was 2=17 (4.6+3.9) h and drainage volume within 24 h postoperatively was 15-630 (167.8+76.6) ml.
Conclusion The establishment of ECC system through peripheral vessels is feasible and safe. Using VAVD and CDI, keeping close
communication between the surgical team are the key points of PECC for robotically assisted cardiac surgery.

[ Key words] :

Peripheral extracorporeal circulation; Robotics; Vacuum—assist venous drainage; Continuous blood gas monitoring
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Extracorporeal circulation management and clinical prognosis in infants with

congenital heart disease who have low months age and low body weight
Shi Hai—yan, Ma Hao, Wang Li—xin, Xue Yan, Qiu Li-cheng, Zhang Xiao, Wang Qi
Department of cardiovascular surgery, The General Hospital of Chinese Armed Police Forces, Beijing 100039
Corresponding author: Wang Qi, E-mail; wangqil856@ sina.com

[ Abstract] : Objective To review and analyze the extracorporeal circulation (ECC) mothod and clinical prognosis in the infants
with congenital heart disease who have low months age and low body weight. Methods Summarize the ECC mothod and curative effect
of 297 cases weighted below 10 kg and age below 12 months with congenital heart disease from January 2008 to December 2012 in our
hospital. Results ECC time was 16—122 (mean 57.4+13.9) min. Aortic cross—clamp time was 6—=95 (mean 35.1+11.3) min. Ultra-
filtration technique was applied for all cases. After operation, 26 infants suffered low cardiac output syndrome, 33 acute respiratory dis-
tress syndrome, 9 pneumonia, 5 renal failure, 5 delayed sternal closure and 5 infants died. Conclusion Selecting sutible priming flu-
id, applying ultrafiltration technique and strengthening organ protection are effective methods in ECC management of infants with con-
genital heart disease who have low months age and low body weight.

[Key words]: Low months age; Low body weight; Congenital heart disease; Extracorporeal circulation; Prognosis
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The design and evaluation of a disk type centrifugal blood pump
Han Lu, Liu Jin—long, Wang Wei, Zhang Hai~bo, Yang Ming, Yu Xiao—qing
The Institute of Translational Medicine, The Department of Pediatric Thoracic and Cardiovascular Surgery ,
Shanghai Children’s Medical Center,
Shanghai Jiao Tong University, School of Medicine, Shanghai 200127, China
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[ Abstract] : Objective

disk of impeller was developed to decrease the hemolysis and thrombosis. Methods

The objective of this study is to evaluate the self—designed centrifugal blood pump. In this design, a
A suspended impeller with a single supporting
point bearing to provide a blood flow was designed by computer—aided design (CAD) and a computational fluid dynamics (CFD) soft-
ware was employed for the development and quantitative evaluation of the fluid dynamic performance. The pressure—flow curves, the hy-
draulic efficiencies and the wall shear stress of the blades were calculated. In addition, the flow through the hydrodynamic bearing at
the center of the disked impeller and the effects of bearing clearance on shear stress were also investigated. Results According to the
requirement that the pump have 0~ 6 L/min output with 2500 ~4500 rpm, thirty working conditions were mimicked. It was found that a
reasonable pressure distribution was maintained and an unobstructed blood flow path without secondary flow and stagnated flow regions
were achieved. Conclusion The design of the disked impeller generates a relatively efficient flow patterns in the blade passage. With
the improvement of the hemolytic performance, the characteristic of hemolysis and thrombosis was acceptable.

[ Key words]: Centrifugal blood pump; Computer—aided design; Computational fluid dynamics; Hemodynamics
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[ Abstract] : Objective

cardiomyocytes. Methods Cell survival rate was detected by trypan blue staining, and we observed the cell morphological change and

Our study sought to investigate the effects of different cytokine extract concentration on the viability of

pulsation under the inverted microscope. The cytokine extracts of increasing concentrations ranging from 0% to 40% were added to the
culture medium to stimulate the cardiomyocytes that had been cultivated for 48 hours. Fourty hours later, we used MTT to measure OD
of each group. Results  Our result showed that the survival rates of all the groups were above 95%. The OD of the control group was 0.
3456+0.0327. The ODs of other groups were as follows: 0.3044+0.1914 (1% group) , 0.3052+0.1112 (5% group) , 0.3354+0.2816
(10% group) , 0.4902+0.2749 (20% group) and 0.018+0.045 (30% group). The ODs of 10% group and 20% group were signifi-
cantly higher than that of the control group. Conclusion The cytokine extracts of concentration at 10% and 20% could improve the vi-
ability of cardiomyocytes.

[ Key words]: Cell factor extract; Cell viability; Cadiocyte; MTT
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