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The questionnaire survey of extracorporeal circulation clinical quality in Zhe-

jiang province 2014
Ye Li—fen, Shu Qiang, Lin Ru
Department of Extracorporeal circulation, children’s hospital , school of medicine, Zhejiang university ,
Hangzhou 310003, China
Corresponding author: Lin Ru, Email; linru.008@ 163.com

[ Abstract] ; Objective To survey the situation of extracorporeal circulation clinical quality in Zhejiang province. Methods We
designed the survey items according to the supervision standards of extracorporeal circulation clinical quality in Shanghai. The question-
naire was distributed by e—mail. The survey results were scored by special person according evaluation standards. Results A total of
28 copies questionnaire were distributed and 19 copies were replied. The average score of 19 hospitals was 82.9. The average score of
hospitals whose operation amounts was more than 300 in 2013 was highest. All of hospitals met completely the standard in emergency
plan, technical training, blood conservation, medical supplies and drug management. The main problems were the lack of training re-
cord and assessment, monitoring devises and standard perfusion record form. Most of hospitals didn’ t carry out modified ultrafiltration
technique. Conclusion Generally, the situation of extracorporeal circulation clinical quality in Zhejiang province is good, but some
problems are existing. The quality standard should be formulated and carried out as soon as possible to improve perfusion safety and pro-
fessional technology level.

[ Key words]: Extracorporeal circulation; Quality; Questionnaire survey
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An analysis of adverse events during extracorporeal circulation: a multi—center trial
Zhang Xiao—hua, Zhu De—ming
Department of Extracorporeal Circulation, Guangdong General Hospital

Corresponding author; Zhu De—ming, Email ; scmecpbl @ aliyun.com

[ Abstract] : Objective

tients underwent cardiac surgery, and to improve the reliability, safety and effectiveness of ECC. Methods

To evaluate the effects of adverse events during extracorporeal circulation (ECC) on the outcome of pa-
A survey in the patients
underwent cardiac surgery with ECC was taken among 10 hospitals in 2012. Adverse events of ECC during cardiac surgery were studied.
Results Eighty five ECC adverse events were detected in 32621 patients received cardiac surgery underwent ECC. The events concern-
ing device loss function, machine malfunction, personal factor, gas provided were 36, 12, 33, and 4 cases respectively. 11 patients
experienced different clinical injury. 5 patients died, and 3 of them died from critical events directly. Conclusion For decreasing the
incidence of adverse events during ECC, and for early recognizing and treating these events, we have to establish the system of ECC e-
vents report, complete the standards and guidelines, and update as necessary for perfusion practices on equipment requirement, qualifi-
cation, competency, management of ECC.

[ Key words] :

Extracorporeal circulation; Adverse events
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PR (CK) FULERIAE ) TR (CKMB) Z8dE, &R OMABRILARRT— BB ARETAARJE EF {5 . CPB I fa] | BH i ] |
DIEE R R e LS %ES( P>0.05), @T1.T2.T3 T4 W3 IKIMS K Het,Lac WS HF2E5( P>0.05), @
P4l L CK CKMB ZEARFT ARJF 1 K ARG 3 K4 E] S AR L L4242 5 ( P >0.05) ,{H CK,CKMB ZERJG 1 KB
WIRE SRR EA BEER( P <0.01) ,RJF 3 KEARE 1 KPR FH( P<0.01) (B8 TARTKYE( P<0.05), @ik
ZHAE 0 FRZH CPB T 78 s et A1 BB A S P i e 2 B S0/ ( P <0.05) , 8538 7E52401 L CPB W Ad O LR B4l PR it S A oE 0
P AEARAG 5 00 VR T s A ) A SR, L s 3480k R BB A 300 o kA S8 k20>

[REBIA] .  IRIMEI DN 154808 24 L

The application of micro pump crystal solution perfusion device in infants” con-

genital heart diseases with cardiopulmonary bypass
Chen Xiang—zhou, Liu Mei, Xiao Ying—bin, Wang Xue—feng, Wang Yong
Department of Cardiopulmonary Bypass of Cardiovascular Surgery Institute of PLA, XinQiao Hospital ,
Third Military Medical University, Chongging 400037, China
Corresponding author: Liu Mei, Email ; liumei182002@ yahoo.com.cn

[ Abstract] : Objective To observe the clinical effect of myocardial protection using micro pump crystal solution perfusion de-
vice in infants” congenital heart diseases with cardiopulmonary bypass ( CPB). Methods Form Jun. 2010 to Oct. 2012, 100 infants
(body weight <10 kg) with ventricular septal defect (VSD) scheduled for cardiac surgery with CPB were enrolled and randomized into
experimental (E) group and control (C) group, 50 cases each. After aortic cross clamping, the way of antegrade cardioplegia perfusion
with hyperpotassemia ( potassium 20 mmol/L.) was chosen as myocardial protection method for all infants. Micro pump crystal solution
perfusion device was used in E group and traditional blood reservoir perfusion device was used in C group. The concentrations of potas-
sium, hematocrit (Het) , lactate (Lac) from the arterial blood gas were compared between two groups at following time points: preop-
eration (T1), 20 min after CPB (T2), aortic declamping (T3), leaving operating room (T4). The time of CPB and aortic cross
clamping, cardiac resuscitation rate, filter fluid during CPB, total volume of CPB priming and banked red blood cell (BRBC) transfu-
sion perioperative, left ventricle ejection fraction (EF) and blood concentration of creatine kinase (CK), creatine kinase MB ( CK-
MB) before and after operation of two groups were collected. Results 1.There were no significant differences in preoperative and post-
operative EF, time of CPB and aortic cross clamping, cardiac resuscitation rate between two groups ( P >0.05). 2. There were no sig-
nificant differences in the concentrations of potassium, hematocrit ( Het) , lactate (Lac) from the arterial blood gas between two groups
in T1, T2, T3, T4 ( P >0.05). 3. The concentration of CK and CKMB on the preoperative day, 1 day and 3 day postoperatively be-
tween two groups had no significant differences ( P >0.05) , which was increased significantly on the 1 day postoperatively ( P <0.01)
and recovered on 3 day postoperatively. 4. There were significant differences in the total volume of CPB priming and perioperative BRBC
transfusion between two groups ( P <0.05). Conclusion The micro pump crystal solution perfusion device can provide comparative
myocardial protective effect as traditional blood reservoir perfusion device, but the former can reduce the volume of CPB priming and
perioperative BRBC transfusion in infants” congenital heart diseases with CPB.

[ Key words]: Cardiopulmonary bypass; Myocardial protection; Cardioplegia solution; Infants
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BIAEE: X #f, E-mail ; liumei182002@ yahoo.com.cn
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B ILFE RO R (Jolofie) PARL K ZH
AR BRI MIEHS ( cardiopulmonary bypass, CPB)
SERCL NIRRT G . A B T Bk
VO ISR, DME B REFIEATIRIG . I, R4F
O LR B OC 2R B LR S 19 .0 D) RE K A2 1
Ulo 10 kg LU FEYSG O UL, PRF /N, XK 23308
RE )22, ARSI I WORR B A VA BB RS o B
PRSI R AR SRR L O T R A
5 PERCE JI ) LR B, T S RE 1K B R A O LR
PPROR  AWTFERI B il B ft AHE 1 D7 150 10
kg LT BYS 0 OLERT O ILER AP, T LI PR
R,

1 #MEHE

1.1 WERFA ERAE 10 kg LU IEABLC I
MR 5T T A7 PR 4l 2= 1] B 145 ( ventricular septal
defect, VSD ) 1& #h R 19 5 .0 &8 L 100 fl, 55 52
), 2z 48 5,1 ~35 D H % IKH 3~9.5 kg, BEHLST A
TR0 2H (ol SRRV T 5 1) RO REZEL (o RILAR L
BT A 50 Bl ABFREAT A A B NI
UGS HRZE D 23 il 22 O A8 B AFBRUE T A 95 191 1)
B RIE R ANE R, HEBR bR MEALHE - A JF Ho A0
WL Jiligh ks s 22 F AR FRRFAR AT i
s A ™5 U F (L7 WL > 176.8 wmol/
L) JFTReS &  CPB W [H 1t 120 min S A &2 60
min AHF 1 A/ H YL S RREF T R ICU &
Uis AP X T2 B i 5 O A 45 8

1.2 JREFE CPB 7k JRERIT R IS
[A]—AMEHATT /N . R T K A S5 R B i B
bE vk S oll B )17 (DA SRVl I P 17 R 1 I ol =R o
JEE KU L PRV 3755 R 4 A0 JRR TR SR FH R 5 e |
EPISKIC T PR . R TS E Stockert— T EY A T
AL, 2 KA Dideco—901 , Dideco—902 # fi 2 4
G, REIRMIF SR BT T B i B2 pe AL 2L L CPB &
i, B KA Sorin BLS 803 #jE#, Ft Eahfik & LR
A A # HLE ST, CPB, B K F| Data Master R824
WM SvO, ., CPB FFE NIk - A, B £ 40, il
W ,20% AL, 6% F L3 TERY 130/0.4 (J7
) ,5% NaHCO, 2.5 ml/kg,20% H # % 2.5 ml/kg,
10% KCI 2 ml,25% MgSO, 0.25 ml/kg, 109% % %5 b
PR A 1 S, IR e 2 30 mg/kg, Ml T 1~1.5x%
10* U/kg, BU7E HFE st 350~500 ml, FH L 0.30 ~
0.35, EFHFRA(3 mg/kg) , I 4 i 5E [ it a]
>480 s Z J5 JF i CPB, 28 /K H B il 25 55 W 3
30°C, BHLIr 3= 3l ik , O AR, R Bl AT

i FE B JE ( conventional ultrafiltration, CUF) , EL i
& 36°C 15 CPB, 47 K 8 € ( modified ultrafiltration ,
MUF) , A 8 R FI 2R, R4 5% b 34 3h ik R
(MAP)25~40 mm Hg, ZL 40 045 (Het ) 0.18 ~0.25,
AR CPB ™ Het<0.18 WI3B fill— a2 5 (1) 2 17 2141 i,
FEHR I 1 s V8 AL e R A L A S T I
Fl, CPB HRTIFE 2 ml 109%KCl #b, BRI AZi AN
Y KCl,

1.3 SPUEP T E

1.3.1 G aiRREE A DR LIn K* 3.5
mmol/L, V& H Z% .0 WLE 1 & A LI &2 2~ 100 ml/
min, B U F B 20 ml/kg L I 4H SR A
AR E (K1 FR) 20 ml RS 5N
T 10% KCI 17.5 ml F1 25%MgS0O, 2.5 ml, 75
R 2 i AR EE N 1.3 ml/min( 80 ml/h) | G
AR KR 17 mmol/L, 58 & MBS 5 #
PR T KR R 20 mmol/L #EATHEY: . HbR
20 min FRURHE A5 fl0E A 4 A HUEE 40 ml/h (K
WEH 10 mmol/L)

I REVE

Bl 4
A T
2
=)t
f Ilg‘§W%

TR VE S 92

B 1l S A T R B

1.3.2 M SEREE T ARG & 15
100 ml( LA J5 A% QI 460 ml S JERE, A 10%
KCI 35 ml,25% MgSO, 5 ml) TFAHA, FFIA 10%
KCl 6 ml, SEAF 5 A H KW B 17 mmol/L, X B4
50 ml ZEGE IMLAE DY, FR e TG TN LA I, 42 4 0 1
O] (4 O3 I 1 43 @R AT ) 5 ik ILRE PN 22 4 1 it A £
AT, & AP ROR G 8 5 e AT E T, 1P
20 min FRRFEE, A A IMAMA 10% KCI 2 ml, JBF
A9 1 4 DR A R 13 5. /T 100 mm Hg,

14 BHEARE REMMISEFE(T1) CPB 20 min
(T2) EFBKIFRG (T3) FARLEHENZI(T4) i
UL S K47 10534 ( GEM Premier 3000 il



Hh EARAMEFR 435 2014 4E 09 H 15 HES 12 855 3 8 Chin ] ECC Vol.12 No. 3 September 15, 2014

143

SO AT, ), I KB 7k E | Het, 7L R
(Lac) , iCsEBJLARHETFAR J5 222 5 0 80 (EF) |
CPB B[] | 3= 3 Jik BH W B ] o0 IR 522 950 e v 8 U
it CPB Fil s i i | A0 A il o, LR L ( CK)
FLER A R T 86 (CKMB) R, RJ5 1d ARJ5 3 d
1.5 %itFs & FrAEIRERH SPSS 13.0 4tit
ST AT SR b, TR RER (x2s) R
7N, R e R THECRORR X RS, P <0.05
Boit#2ER,

2 & R

2.1 WmAERIJUE R FALE 100 FE LR
SERCTAR, TCPET b, WAL L— L AR
RIAIARJG EF (. CPB B[] | BELT A [A] 00 42 550%
Eeh YR I G2 R 22 5 (P >0.05) L& 1,
22 HABILFH IR A K Het Lac & BF ] & 49 b
A ML LA ISR SIKIN AH K Het  Lac ZH[1]
HEI TG 225 (P >0.05) (HPIZLE L K™ Lac
16 T2 T3 B85 F T1,Het 7E T2 T3 W AKX T T1
( P<0.01), Lac 7€ T4 {58 &% F T1( P <0.01),

K* Het 76 T4 YK 3 T1 /KFE( P >0.05) , LK 2,
23 HmABILEARAH CK.CKMB #y b B4R
JL CK .CKMB 7EARF ARG 1 d AR5 3 d &0 A
Hm) e oG it 22 5 (P >0.05) , {H CK,CK-
MB7EARJG 1 d BB ThE, SARATILEA 8% %27
(P<0.01), KR53 dHBAE 1 dBE TP <0.
01) , fBAT i TARHFIAKF-( P <0.05), W% 3,

24 A% IL CPB A2 A E RN 2 6 1big
CPB T e S i B A 0 ik ) ot FH 2, i g 2 LoxsF
MRS s A G255 ( P <0.05) , L3k 4,

® 1 WHEILEAWIEIL L (n =50, x2s)

WiH N e | X HEZH
EW(H) 12.845.9 12.8+4.9
B/ (Hl) 28/22 24/26

R (kg) 7.88+1.50 7.87+1.68
AT EF(%) 63.34+7.47 64.86+6.92
ARJG EF(%) 62.92+6.43 60.71+7.06
CPB Hf[H] (min) 76.60+22.44 74.62+17.64
F Bl KBRS 7] ( min ) 42.54+17.10 42.44+14.23
A Bk HI(R) ] 50(100%) 49(98%)
CUF(ml) 93.65+21.79 96.87+22.62
MUF(ml) 114.43+19.98 119.74+21.36

K2 MWAHBILLIHAE Sk KT, Het, Lac B (n=50,xs)

TiH 451 T1 T2 T3 T4
K*(mmol/L) e etk 3.91+0.23 4.42+0.58 " 5.31x0.39* * 4.05+0.43
o HRZH 4.04+0.24 4.53+0.67 " * 5.35+0.48* * 4.16+0.35
Het( mmol/L) B2 0.30+0.02 0.19£0.02 " * 0.22+0.02"* 0.30£0.02
it HE 2 0.31+0.03 0.20+0.02 " * 0.22+0.02"* 0.29+0.02
Lac( mmol/L) PAoE| 0.76+0.27 1.32+0.37" " 1.65+0.43 " " 1.27£0.23 " *
X IR H 0.81+0.22 1.34+0.39 " * 1.61£0.41"* 1.24+0.26* *

5 T P<0.01,

=3 WZBILEARM CK,CKMB f L (n=50,x+s)

T H 51 ENil] ARJE1d ARfF3d

CK(U/L) IR 99.50+32.68 1 008.64+395.29* *  253.04+65.78 **
Xf BREH 101.72+31.26 1 017.26+366.63* *  272.23+54.05 **

CKMB( pg/L) ENve | 35.38+7.64 94.34+24.58* * 52.93+8.34 *#
X HRZH 36.02+8.08 92.46+31.29* * 48.79+7.82 % #

SRR P <0.05, " * P <0.05; 5AKF 1 d &P <0.01,

Fz 4 WALIL CPB Pist i am LA I 1 e (n=50, ml,x+s)
415 CPB i 7e & it BT A I3 FH
X5 H 554.19+74.87 181.63+56.32 82.20+42.78

X HRAL 593.25+110.54 * 221.75+77.72* 115.46+56.91*

i EXTIRA b P <0.05,
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3 3

ARBEGO AR A A RE B A 1] T A
L, PR W4 T i A 55 , 3 RE K O v O M 25 o
LA A8 AN R A, A A R O WL — B AR 25
Gy R EE . I B LSO CPB H O LR
PN B R TFAR M SR R EH e
BANL I 2O WUPR AP — M £ o 88 0 0 O 0, % T
o0 )L LR RIS T R AR (H X
T AR E 4 L O WU P AR LA R, D
R TR R R AL, 44 BB LY 5 54 A A I
T b A= R B I Y AR R B s QA e 4 ¢ 1
(R LG AR S i DR 22 4% ) i A R A T o Y
M SRR S 5 R B AE A Z 40 ml
I ARE M 42 T BR A7 A AR Y 1 @ T8 L
PRSI 7S50 AN AT BERE S 1] £ 1M E A 2
ARG I, A 5 I R KR BEAR IS A
B R K ; @FF 80 A i B i B A
ar N EBCT- T, AR U R T RE

1993 4 Menasche 251 14 S0 AR B 14 25 1ML 0>
FFEASH P T 0 M T R R g WLER AP, IR R 2
“mini—cardioplegia” , I TIN N, SIEGHY 4 = 1 1M
PR HE , mini— cardioplegia Ji /> T AN ALY S A
A RO IV )RR RS DO LK i o B Ay 0 LR
LT Z 2D A, el O LR L, B T A A Bt
T R A T AL O LR A B
FETEORG B %) 98 1 R A VR P A KO VR B el i A5
VBORE I FA) A

T PR it R T8 D v IR 4 SR R ], P4 AR
JLAS ] s s BRI AR KT, Het, Lac 41 8] LT
Guiteg2s 5, ULBIZ T VA SEIE 1 MR KO VR B 1 0
AR I I K G A R 7 BAR K i T8 T
i B E4ERE CPB A A Het ORTHR T, BRI I A 1fi.
EWINI R TN

BeAh, EH VR T OLEHE Y CK A CKMB
YR LS PR, CK Al CKMB 20 L5 3 B M P g

L PR, T AT O LAY & AR X R, H2 CK
B 1 v AT B Z 4 S, RN CK A7 TR LA
B ipiE ), i CKMB XU LA B g 4 fUskebk | 760
WS 4~8 h WL G T+ ,2~3 d WIEIER IEH
PRI, [R) BSp RS CK AT CKMB W] LB 4 (149 s o0 L
IPIRRREE . g2 R R, Pidl /2 )L CK . CKMB
FEARTT ARSG 1 d ARJF 3 d #0FE] S 2 A i o
FH2ES O A ST ECRBIC R E 2R UL O

PRI TE D7 VA REAR A5 Fe G I R DR 2 6 R ) )0 L
RAPRCR

SEF AN PRI A 22 B A BB RO B
AT T2 B L T B PR AT 8 0 WULTRE T e e X
S AR IO TR WAL/ RORREAR 1 el 70 JULE
- T e AR 3 BRGS0 I ORI TRE R B kit XU 5 B
T T REE AR LR , (U 1 RO S s B R T BT
AL D WURAPROR A ) , R e 4 (A
I

SE 3k
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is AT 2T 7 G T O AN [l e Bk 18 0 24T B 4% 70 A

o R OF,EEE, £ & MIEL REN

[(HWE]. B8 BAELAMEREL (NIRS) Wil s 7 iRiZH 2 im A S50 2810 , LU R o B E (MUF) 5 s 12
YL REIETTR, AiE 20 BRSSO B LBENLA W, % IR R L Sk R g 520 (1MUF) |, 32504 R H
DAkl B BUE T X (mMUF) o 7ERSMEFRARJGIT MUF 8~ 12 min, MUF #1I] , I LLAMGRAY (NIRS ) S2 5% 25 e I 9 26 H8 )L
o 20 248 G R £ (TOL) i 41 2R £ £ 11 Wk B 45 £ (TH) (08 M £L 48 A2 ki ( A O, Hb) | LAKCA B3 Ik i vhoo ik
JE(CVP) FlIfZ0 LL 25 (Het) 54845, 855 PRI MUF J7 SCHRBE W 2548 5w 1l 4 S 40, BT iR MUF B 19 5 T S 808 (L B
Giit#2s5, THI SRNA 20 0208 FH SR BE BLIE [, I ], mMUF 20 THI 22 bR BE 4 (0.91£0.60 ) mM/em , tMUF 412
(0.46+0.30) mM/cm,mMUF £ THI |- Fh 35 5 28 e F tMUF 2H( P =0.033) , mMUF 20 AO,Hb #2755 (7.42+2.94) mM, H.i## 6
T tMUF 2076 IR RIS DR T ], P4 TOL 24218 b FHka3s, mMUF 402040 LE 75 (Het) [ F+5 &3 MUF 453, Het
£F](0.369+0.018) ( P =0.001) , o FHfi ML, MUF B, LMK it Re, 4ie AR B, fen
PR LIRS MEEA A S5 el R IR R A B, O ReE Bl I A UM S 40 FUE AR IR 3 12 ik B 29 I B i

[REIA]: SRR ELTAMGHEL Mk 2 SV A TRE 20 21 21 3 1 Ve 3 48 55 1 4 i LU 25

Quality control analysis of different modified ultrafiltration methods by near in-

frared spectroscopy
Shen Jia, Zhang Wei, Tang Jia—zhong, Jiang Lei, Fu Wei—Ding, Zhu De—Ming
Department of Cardiothoracic Surgery, Shanghai Children’ s Medical Center, Shanghai Jiao Tong University ,
School of Medicine, Shanghai 200127, China
Corresponding author; Zhu De—Ming, Email. scmcepbl @ aliyun.com

[ Abstract] : Objective To compare the efficiency of different modified ultrafiltration ( MUF) methods and to improve the quali-
ty of MUF in infants, we surveyed the cerebral oxygenation parameters by near infrared spectroscopy (NIRS) during MUF period.
Methods Twenty simple congenital heart disease patients were randomly assigned to one of the following groups: the traditional MUF
(tMUF) group ( contrast group, 10 cases) and the modified MUF ( mMUF) group (experimental group, 10 cases). The duration of
MUF was 8 to 12 minutes. During MUF period, tissue oxygenation index (TOI), tissue hemoglobin concentration index ( THI), and
quantitative changes in cerebral concentration of oxygenated hemoglobin ( AO,Hb) were detected by near infrared spectroscopy
(NIRS) in real time. Arterial blood pressure (ABP) , central venous pressure (CVP) , and haematocrit (Hct) were also recorded.Re-
sults The cerebral oxygenation parameters after MUF period were improved statistically significantly in both two groups. THI was pro-
portional to the cerebral total hemoglobin concentration during MUF period. The average rangeability of THI in tMUF group and mMUF
group was (0.46+0.30) mM/cm and (0.91+£0.60) mM/cm respectively, and the ascending velocity of THI in mMUF group was faster
than that in the tMUF group ( P =0.033). The AO,Hb in mMUF group was improved by (7.42+2.94) mM, and no period of low effi-
cient MUF was observed in mMUF group. TOI was slowly rising in two groups. At the end point of MUF, the Het of mMUF group,
which reached to (36.86+1.79) % without extra blood transfusion, was statistically higher than that of tMUF group. The hemodynamic
statuses of both group patients were tended to be stable. Conclusion Modified MUF could significantly enhance the efficiency and the
quality of modified ultrafiltration after cardiopulmonary bypass in infants. The cerebral oxygenation parameters and the postoperative he-
modynamic status were improved. The purpose of blood save was also achieved.

[ Key words]: Modified ultrafiltration; Near infrared spectroscopy; Cerebral concentration of oxygenated hemoglobin; Tissue

hemoglobin concentration index; Haematocrit
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1991 AEfe FOL 3 B B 15 o il 1 2 R H B4
A (Modified Ultrafiltraion, MUF) "' A< B T+ 1996 4F
THIG T MUF 1 SEBG0T 58 Kl RN AT, H AT AR
TROT W R Im R 255, 1B b & 2 4 JLAK MG 26
( cardiopulmonary bypass, CPB) & B9 45 /)N, Tl 78 &
U0 DL KT 2 FH LB A Y S5 i, 28 35 IR ek R R U
Je , BOLZL G0 FE 25 (Het) 32 S B2 BE A T R 1%,
I ASHIESE B TR HLR PR R 8 5 =X, X AT 4 44
$iEs MUF AR5, U H Rt 5 e (I A e /N2 LA
HSMARJE I Het RS , 328 = g o &, WA e
SELRAMIEER A 5 B0 1M 3 20 ) 22 e B sk
Mo

1 #MEHE

1.1 BRFTH 2014 45 AT Ll JLEE2E L
D ANEE AT 4R CPB /Ly N AL T A A fR7 B Kk
o AL (25 R] B S5 | B (] B e 3 5565 91 30 ik
SR ) 20 F, FEPLSN A, Hodhoxt B 10
), A P A G el R 8 8 7 =X (tMUF ) 5 525540 10
il (5 LA A i B 8 5 =8 (mMUF 41)

1.2 Bk A CPB 3 i BULYR WA
FIKE G R, 45 T KA 0.2 mg/ke, FF 25K JE
2 pe/keg MAEFEIRER 0.1 me/ke FRIKIRIEIS S T 1T
SR R AR A (PCV) B, WA 8
~10 ml/kg , AR T LUK BLA: A RAE W, 2 XUEE £
W, FREFKIT UG , KEAUGE S, R I8
(] DAIE f iE MR LT 25 W0 4 5 1l s, ARSI SOR —
AALRR 5> FE (P, CO, ) HEAT IR < i, e Ak
i R AE 35~40 mm Hg,

1.3 WHIMARE R ORI A R FEPE 20
191 5 LY 48 A %8 248 ] Dideco 901 =44 2% Al
DFH-02 AU dids . AR E i CPB 5=k,
HeFE Het 76 0.24 2247 ALK HE 1A B35 K 4E F5 15 15
mm Hg VA [ BIESSIFECAE CPB & b, VB 043
S5 CPB B3 ko s B AR , FH fb A 5 43
P HFRE e . ARBEALIR T % 36 ~36.5°C , 1%
JKEE 38°C 141k

1.4 #&EZ X RPRIGEILEI, 175 B IE
Vg, REEWBES CPB JE, B LIRS A Fa
ELATOCR B IE, BN (MUF 4 B B4 0T 1R 8k
#78 mMUF 41, R B — R 5 bk [l 3 45 1 -1 7
B 2 mm AR AR IS A AT O RO E, A
& bFumge ML 54 Dy N KA 45 A0 E , & T omss =
WG 5 s A w ko A 1 BB IO KA
ARAE T, AT AR DE , AMRREE AR s i kA 4

Pt IRk o A — S Eh DK - A VR /M
Hhy B DT T TR K [ A T P BEL DRI B 45 i k[l g
AT %) XLV [ AT 22 0 MR I P EL D s e ok [l 3 2
(EPREREN T H KT -A WA FE) | AT [l 2y
70 ml MK, 240 R IERI -5 B8 R i it 10~ 15
ml/ (kg + min) , 5= i AL 20 ml/ (kg + min) ,
MAUE R ARFSE 50 mm He 247, EshIKE LB IE
T 20% ~50% b FE A5 it . B UE AT R b W ) G
T PO DK R Bl i i e AT A i 2 2 ALO D RE IR
VS A & 1T =R i A IRV B N w2 1 e
DS TE PN I BRI 20 B 7 0 A S A5 L B R
A NS A —RAE 8~ 12 min,

1.5 ZBRMAERHLHERE RHHA Hamamatsu
NIRO-200NX B JC B 3T 2T 78 1% 4% ( near infrared
spectroscopy , NIRS) K4k I 3 9007 [ 7€ T 8L
B EH, DB b PO T, RAERR 0.5 Hz,
TEREAS TR G A v S I 32 80 W00 7 2 A8 Lk R
18] ik 20 21 46 & 45 % (tissue oxygenation index,
TOL) i 2H 2 1fiL 21 85 1 46 B2 45 %X (tissue hemoglobin
concentration index, THI) | & & Il 41 25 H 728 fk &
( AO,Hb) | L K g ik ifi F | o &8 Ik (CVP) Al
Het 54845 .

1.6 %itE 5k R SPSS 16.0 Giil #8417
Gt ot . TR BG4 SR PR AR M 25 (x£5) 1Y
WAL, THEOR R A R A4 N Bk ¢
5. P<0.05 AEHASIT¥ER, P<0.01 FEHAL
ot Es,

2 # R

21 —#EL A BJLFEARSRICES, A ik
MASHRATRR . RIGWKEIR, T, Mgl
HBUERTE] A 7~ 12 min, 41 [A] JCHH 2 25 5% ( P >0.05) ,
HIEH R T2 5 (P >0.05) . W& 1,

F1 EIL—BEITE (n=50,x%s)

51 IMUF 24 mMUF 44
AR (H) 3.23+1.08 3.41+1.13
RE (ke) 5.45+1.81 5.63£1.92
CPB H[&] (min) 42.21+8.23 43.04+11.21
BEL T s ) ( min ) 28.05+5.32 30.21+6.89
J& FATH ] (min) 6.54+2.02 6.32+3.23
MUF 58] ( min) 9.75+2.25 10.25+1.59
ABUE M (ml) 285.32+43.56 278.46+42.21




Hh EARAMEFR 435 2014 4E 09 H 15 HES 12 855 3 8 Chin ] ECC Vol.12 No. 3 September 15, 2014 147

22 JEALMASH LIR30 B —EdE R AR
224l 2 2L TOT, THI #1 A O, Hb B A8k #a $4 &
JCIE R MR 3% 77 28, MUF fig BH 48 = i 1 42 2
%, F1 MUF R b, i g1t 22 %, THI 564
2V I 2T A R B R E B, PR IR A B O O A X
T2, 5 LR Y I 2T 3 v B RO e, mMUF
2 THI b Fh B 3 DT «MUF 4, DL 1, #E g
8], mMUF 24 THI 22 {61 )% 24 (0.91+0.60 ) mM/cm,
tMUF 419(0.46+0.30) mM/cm, B i #5512
(P =0.033), mMUF 41 #8381 [E] Het b T o
R, mMUF 21 AO,Hb #2155 (7.42+2.94) mM , tMUF 21
f 2L A O, Hb A [ F+(3.31+£2.83)mM( P <0.01) ,
TEMA AO,Hb ZE b #El (WL 2) ,tMUF H7E
AR T4 Y R ER T R E A0 s N IV A DK
[BI L 4E T8 T A AR Het RGN , LA B 8 8 25 oF ik 1t
WA, I ZL A O, Hb A Tl , 76 00 B8 I8 T 4
2.5 min J5 , A ARRGBIEN B, ZJ5 AO,Hb £ I
Fr#a#s, WifE mMUF 41, i 2141 A O, Hb 7E 2t B
TR IR G o IE A, B RGE TSRS, 2
R UEWI R, B4l TOl 22218 LIk %, WK 3,
mMUF 20 TOI 24 (64.99+3.46) % , tMUF 41 TOI iy
(58.20+2.47)%( P <0.01) ,
5§ o

THI(mM/cm)

————— mMUF4L

tMUF4!

3 6 9 12
Time(min)

B 1 MUF 9[E THI A8 1B 1B i

12 R R R RS,
----- mMUF41
10

202Hb (mM )
o [\ EEN @)} oo
N

1
[\S)
r

2 MUF a4 A O, Hb 28 {1k & i

80 1
70
60 .

~ 50

=

é 40 L a000000000000000000000050560000260050006000660630500050500EA0E000CHDIBECOC00A00500ADBE00S]
30 L 0000500000506000008600805050 9056305650 ST 00 000SU B0 HEAI0EEE0E0EI00BAEE0Eo0Eo00REHnI]
20 e e e ] mMUF?—H .....
10 B MUFAL [0
0 1 1 1 1 1 1 1 1 1 x 1

3 6 9 12
Time(min)
B3 MUF BEIR4Z TOl A2 {7 il
2.3 Het M@ HEJL MUF J5, Het S5RFTHE LA

W b, HEA S #2255, W3 2, mMUF 41 Het
ETFE S MUF 4551, Het 3551 (0.369+0.018) %,
TGt FEE I

£2 WEBES Het BIFEIH (n=10,xxs)

25 R E T HEIESE P fi
tMUF 41 0.242£0.025 0.318+0.025 P =0.005
mMUF 4] 0.249+0.016 0.369+0.018 P =0.004
PAd P =0.51 P =0.001

24 iR AHF MUF o2 BILIMRsh a1
FasE ., tMUF 404 3 B FRIEENL 25, cMUF 404 1
BT, g, LA RBHEL , 3

3 3 8

FERZHOLFE O E P, R B 8 R (MUF)
EACH 24 )L CPB F A B Z A AR 4 4
2011 4F4Ek/N L CPB HARBUR A B , 29 71%11)
HULlF MUF R, LSl k- kel BB uE (A-V
MUF) B2, B T2 LA T LT iR
2B RE R E, XK Y IR YL 2D Boesi SRR
Wiy )L CPB AR J5 4l 4R & LUk B R ] & ik
25%'%", {51 CPB J& ,MUF BEA &Ik Ak i £ 43K
g1, 428 Het | IR AR 1, 38 025 2888 1l K an 7 4t 25
F R G PR VI AT X L/ R TV RITEE I
LI AT-1ID) 175 P, MUF fig B 5 BEAR 52 40 LR J5
it 07657 BEL 7, o4 i T e, 484 in 22 =50 LIz 44, A
MFE CPB ARG ML 8h 71 2%, o0 N | B 4 i 22
FEZ B AT e T Al g AL R MUF iR,
$EF+ MUF i, 542m 224 )L CPB AR IK V-5 1)
S,

FEEE AN, A Het 158 0.30 DL, ML A 45
AREN A RER R AR EY ) B EH R K
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B, A% T tMUF 720, mMUF SR B 4 B Ik
ARFEEE R AR BTG 42 & Het, 478 AR 5 LK
DALV 3K 3] 5 AR 485 S BE T IS ), B PR i b A
W LVA, G ARG DI DI RE . TOL X —+48 4%, 7F
MUF BBz, i F LI PP A B L AR 1k, 2%
5y 3% ki H SV AL SAURE B sl Bk ot O L A 2 TR R Y
SN TESE R BRI 4 FH Y NIRS Wil {3Ch NI-
RO-200NX % B 1 iiZH 4 THI X — W Fs4r"
THI=p,’ - C,, 11, THI AR H 0 ) 46 1 A8
FRRYE 20 He ol 45 F Bl 21 3 (AR i A A e, 7E
MUF FFiR R %], THL IH—4k 28 1, BT RAFE MUF 3 f2 A
SRR I 0, THT RE S B v A b Jsz B s 350 A 41
Ui 218 LR A A A, X — AR L R R e T 4
B MR A AR 3R . R mMUF B 28588 98 3 1 4% 0]
B NAT 0 G W LY, 35 R 8 Het i BEAARB 85 T | o
I PR AR AR B 03, g8 MUF /B ] 3R
PR R A G Het WREE, M HE R AS, AT
CPB R J5 & MEAR KA

HYEHHRIE tMUF B, RIS k- ## bk (A-V) 19
T, S — e R A A D B MR A
X —“AE A" W43, 76 MUF 409 nTRES 2 CPB
ARJFOHERAR T M EAE AR BLAY I 3 121
Weah, X—EIMIMLAE MUF ZiHAG WELH], MUF %)

RITEL, I ZH 4L A0, Hb A F{E, B % MUF FF46 2.5
min J&§, AO,Hb A ¥ W IEMEH, Mi#E mMUF 41, X —
S I = Het M0 & #5 40 015 31 1 #b
2 I, AO,Hb M IE R0 46 By BRI Ry 1F {5 PR
IR, mMUF BORRAN T MUF W1 56 Fr By A=V
Sy IR G K HXF L3 20 1 24 R 5 ), AN 2 X ML L
TR E B B, B A-V B MUF
Ty AU T,

TEALBETE b, T (L) 5 ik e 3 45 I 2
“1/47 558 mMUF Jrik e, AR 5] [l f# ik s
TP IR ZT 70 ml, (RS MIE PR 8 B 2 0 I
Z 5 MUF, X—HInim iz &, #2241 5 kg i 22
LA B i 25 i1 20% , AH S A0, AHEE TR liiox
—FRAF MY tMUF 4, mMUF 20 48 08 45 30 )5 19 Het
AT 0.35 Lhb, ToRs i, 25 F075 20 Y B 1, A
BT MUF 20, 5 A ML A Cell Saver B0 UEH G
MR IMAET A0 M, 528 T Rt i 40 A | 5E i B | ofi

WEASEY T, L, AE TR E N L AR )G
WA, IR E T2 pE fda

i 332 FHAT LT A GRS AN ] 2 B 8 T =00
RIS, B & B, mMUF , 75 A3 i L2 5%
TR IR [ 3240 )L CPB A J5 0 10 3% i 5 15 51 B
W, mMUF n] g &4 = 224 )L CPB AR5 ot R
TERRCE BN AU A S H, R AR S L s
2 IRETT L B
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A1 EFEWKE XA SME RS T 0N BT AR
LI D1 5E 1Y 52

FR% EEN,TAL,E K EF R

[HZE].B8 IS4 R X HERSIMER (CPB) TN EMFAREBILNTIREM R ER., AiE BT OIS R
BRI 30 B, 4F#% 7 A~ H ~3 2 RTE 7~ 18 ke, BP0 A7 EFEMGE AL (D 4A) AR IRZL(C 41) . IREA RSB
EIE,D HAETHRFE 0.5 pe/kg B4 SEFERKE (A 25AFEIK T 10 min) 4622 L) 0.5 pg/ (kg « h) M BE LR 2 F R4
CHATHREIZRM AR, /3B TFHZH(TO) 45 CPB J5 2 h(T1) .6 h(T2) & 12 h(T3) REELSH KA , U 5E M2 e
WA F-a( TNF-a) \HAEE (IL) -6 FMREE  FFHEAT IS AT, T 5P F8 20 (RT) VA8 5 (O1) AN P (CL) . #5858

T1~T3 Bf D 4 TNF-o IL-6 FYHEEFT RL A AT C 41 .01l Wi /& F C 4 ( P<0.05), C4L CLTI ik F T0 HAKF D 4, &
B A EFERRE AT E S ] CPB Y 5t RNV s CPB a0 N ELATFAR B ILI T &g,
[REIE]: A RITKSE ;L OB A ; il D fig

Effects of dexmedetomidine on pulmonary function in children undergoing cardi-

ac surgery under cardiopulmonary bypass
Li Yuan—qiang, Wang Zhi-gang, Gong Ben—jing, Li Dai, Li Shuang
Department of Anesthesiology, The Nanxishan Hospital of Guangxi, Guilin 541002, China
Corresponding author: Li Yuan—qiang, Email ; stronglil978@ 163.com

[ Abstract] ;: Objective To investigate the effect of dexmedetomidine on pulmonary function in children undergoing cardiac sur-
gery under cardiopulmonary bypass ( CPB). Methods Thirty patients, aged 7 months—3 years old, weighed 7-18 kg, undergoing re-
pair of ventricular septal defect (VSD) under CPB, were randomly divided into dexmedetomidine group ( group D) or control group
(group C).After intubation, patients in group D received an initial bolus dose of dexmedetomidine (0.5 pwg/kg) over 10 minutes, im-
mediately followed by a continuous infusion of 0.5 g/ (kg + h) until the end of the operation. The equal volume normal saline was giv-
en instead of dexmedetomidine in group C.Blood sample were collected before injection (TO), at2 h (T1), 6 h (T2), 12 h (T3) af-
ter termination of CPB for determination of serum TNF-a, IL—6 and blood gas analysis. Respiratory index (RI), oxygenation index
(OI) and lung compliance (CL) of all patients were also calculated. Results The serum concentration of TNF-a, IL-6 and RI were
significantly lower while Ol was significantly higher at T1, T2, T3 in group D than those in group C. CL was significantly lower at T1
in group C than that at TO and than that in group D. Conclusion Dexmedetomidine can improve pulmonary function in children under-
going cardiac surgery by CPB through inhibiting inflammatory response.

[ Key words]: Dexmedetomidine; Child; Cardiopulmonary bypass; Pulmonary function

it ) e B 44T S AR S MIE BF ( cardiopulmonary by-
pass, CPB) ARJF EEIH K AEZ —, Al LI I N IE I
Sy AR GRS A e AR 2 AR AR ILAE &5 | JE H2 AR P
WARG KB AR LI, AR, A 54
WK RE E X S P DT 475 A BRURSE 280 Fg A By S0 i 2 21

ELWH . J V% AR X DA TR (Z2013289)
YE& BAL: 541002 AEARTT, ) PHE B 16 X R 1 LU R e pR T
B EER CEAR 2 N KRR 81
BIES . 220, Email ; strongli1978@ 163.com

HAWR MR IERY . ABFRERA L ek e
Xt CPB Lo PN EAL T AR S8 LM D B A4 £ 4 41 1 K mT
REBL, il R AR BES %

1 #MEHZE

1.1 —&FH AREARRARIEZ RS, If
SEBILFKEZZAERE . TR0 = R
BRAVERMAR I EIL 30 ], 4E I 7 DA ~3 % 1k 7
~18 kg, ASA 18 1 2, o5 IF Wi I8, T W &t it 2 ik
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e, BEPLY 73 AT SEHEMRE 41 (D ) FIRTBRAE Rerysgmm, e i B (i 4 31785 IE . B IE (H = (% iR
(CH4l). Al Het/HURERF Het) xSEI{EL, FFF T1 ~ T3 BR 4

12 Bk AT 30 min PLIEARE 6 0.01
mg/kg FIGHE 0.1 ~0.2 mg/kg, A [ AL ZHEER
4~6 mg/kg, N5 IO ## K, 15T ECG |\ SpO,
TGN, A7 2545 ) ik 28 50 W A B i e JRR e
TS FEBRIA S 0.01 ~0.05 mg/kg 25 KJE 10
we/ kg FIYEZEIREE 0.10~0.12 mg/kg, T EHE 51T
PULMGE S, E i 2 L/min, 31 & 8~ 12 ml/kg, T
PEEC A 1 2, PRI AR 18 ~24 K /min, FFA HILE
ZEIAT S B DK PO BRI S R (B
Wi IS KJE 5~ 10 we/keg  4EPEIRE 0.10~0.12
mg/ kg VI SRR e B i TNIAE 4~6 mg/ (kg + h), 5t
TR ,D A4 THIHRAERN 0.5 peke B4 K
FEWK 2 (LA ZHHE KT 10 min) , 462 DL 0.5 wg/ (kg
< h) MEEEYER B 2 T ARG, C 445 T AR 25 5
HAE B ER 7K . R H Terumo System I %Y A T..00 ifi #L
I Medtronic Minimax Plus JRTCE & #5847 CPB, T 7L
WA R - B 07 FLIR B ARAS QW , 6% F2 & L TE B
(130/0.4) ,if AR I AT A0 A VR ILIE . 20%
EH%, L2.8~3.2 L/(m™ « min) B EATIEE
SRR, S kR 4ERFFE 30~60 mm Hg,

1.3 Mg ARAm 5k AU T2 (T0) 45
CPB J5 2 h(T1) .6 h(T2) }% 12 h(T3) R AR5 Ik
1M 3 ml, fFRPiEES 4°CF 2 720xg B5.0> 5 min, B
K, -20°CHRAF . AT SR AR (I A Ry AL A%
BT A 1) BH6020 U2 42X y iH8kas, il
A A R G A TR R W MR R F -«
(TNF-a) HAZE (IL) -6 By i, A HERR il %

FRBIIKIN 1 ml BEAT 1053 BT, [ Bf 1 SR W A Uik B
(Fi0,) J#SaE (Vy) VE A i KA ( Pmax) Fil
/ME (Pmin) o & FAIARTHEIFRAEEC(RL) A
TR0 (O) A fli W 3 #4 (CL) : RI=P (A-aDO,)/
Pa0,=[ (Pb-P,,,) xFi0, —Pa0,-PaC0, |/ Pa0,,P
(A-aDO0, ) M filiifs - 3) Bk i 48050 22, Pb S KA,
FRUEIRZS T R 760 mm Hg, P, % IR R i FIZK 2%
SR BREIRZE R A 47 mm Hg; OI= Pa0,/Fi0, ; CL
= V,/(Pmax-Pmin)

1.4 %it$ o4 R SPSS13.0 ki1 4 it
Mo THE TR A B R 22 (x 25 ) 2R, ALIRT HLEK
K FH R ¢ K 36, N [ B 5 bl A R o 02 0 o 450
() 225301 s THECRORHI FL AR T Fisher 4 i 48 5%
%o P<0.05 WZESAZRITFEL,

2 & R

2.1 AR IL—BEORHRUR A 2 5 B 5
VFER S, WA 1, PULR L TEFE T K AR 5 fili &6
FERAE YA B

22 MWHAREE TNF-a IL-6 454 5 TO [
B OT1~T3 M40 TNF-a IL-6 WE T E (P
<0.05) , H. D BT C 4l ( P<0.05), W% 2,
23 HAEBILARFERE O RILCL#HEL T~
T3 WFW4l O1 I To i A5, H D A & F C 4
( P<0.05) , P41 RI & F TO B} ( P <0.05),H D4
HIBAKT C 4H( P <0.05) ;T1 B M4 CL KT TO I
ALEHDAHBEET C4( P<0.05), k2,

R 1 WARIL—EFRFAR B EEAR I (n=15,x4s)

WH BBl AFERN(E)  EHE(kg) ASAN/IN(H])  EECTRR/BER(H])  CPB R (min) 323 IKBH B E] (min)
D4 8/7 1.6+0.4 9+4 13/2 5/10 62+24 45+23
C#H 10/5 1.40.6 8+3 12/3 6/9 6321 43£21
xR 2 Wi BRI S TNF-a IL-6 .01 RI F1 CL 7254k (n=15,xs)
£y 2051 TO Tl ™ T3
TNF-o( pg/L) D 1.22+0.12 1.72£0.14 ** 1.67£0.12*# 1.64+0.11*%
cH 1.23£0.11 1.93+0.12* 1.87+0.10 1.82+0.12*
IL-6( pg/L) D 0.13+0.03 0.46+0.11** 0.56+0.07 *# 0.48+0.05**
cH 0.1420.02 0.69+0.08 * 0.78+0.08 * 0.66+0.07 *
OI(mm Hg) D4 458.3£21.4 432.2+22.4** 446.3+22.6" 455.1+23.3"
cH 454.7+22.6 381.2+23.1° 394.4£22.3" 419.3+21.2*
RI D 0.1920.02 0.49+0.04 ** 0.43+0.03 ** 0.37£0.02**
cH 0.18+0.03 0.71+0.03 * 0.65+0.02 0.58+0.03 *
CL(ml/emH;0) D4 11.3£1.3 10.2£0.7**% —————  ————=
cH 11.6x1.1 93+0.8*  -————  ————

.5 T0 R, * P <0.05;5 C A HE, P <0.05,
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CPB A S it 5 45 1) == B2 1 PR3 B A 38 A< B 46
ST RE A, F A 2 Bk i L0 7 R ARG RN <3 BH
ThiEr, Ja B 2 BN sl bk i 58 43 He B AR LA K it [ 4 I
SUMAE . RT 3230 </ MU FO (B IS/ BUsh BE B am <R
LAY, ] CPB AR JGAE A R W3 48 T 12 Wr
5B IF B — B AR AR, B Y S il )3 < )
AE | SEL S SR 75 IE B A — > A7 BN S A P BR
I M7 4 = Pl i o 3 T 5k 7 i s BH o pe g AT
S R O SIS 4 B AR LRI I A g
A 5 il T fig S B S AH DG, RT @ K D) s 2=, il
IR PE B/ NI S BE A 2% 5 01 4 Pa0, 5 FiO, MIHLAE,
THERT FiO, X} PaO, (52, AT 55 W B 1 S5 i fili 454
Vit B . ARTFFE 45 R B, T1 ~ T3 B D 20 Ol BA &
BT C4, RIPRALT C4; H T1 i D 4 CL B i
T C 4 3R A7 SEFERK E AT I8 CPB T B0 it 45
i, 3% CPB RJEMiThAg,

CPB Hi[a] , TNF - 7K P F i kb B 20 i R - 5
PN R BN IR 2 —, AT L 2 R R M
K740 1L-6 IL—-8 %5, BRI I A8 5K 7 , 338 o i 45 388 335
Pk, 1L-6 HA LR AW E, 0T S S0k 9008 I 0
(R 7= AR S 22 o Gy A B %) Ak B 3G Ak a3 v i)
1L—6 ¥ J3 AT A0 M Sz et 2 05 (R R JBE . TN =
o IL-6 A 51 K 1A 90 2 0 R AR R = 4 B
B 375V S AR A S ARG A SRR
FEFEK E I TNF - IL-6 A28 B, AT s 4%
CPB #4E 7, NI Jg 6% CPB 0N BT AR 8L
AR 1, AL EE . © 38 i AR 42 A0 )

(MPO) i ¥ 01 48 o 7] b B A+ (ICAM - 1) | TNF -
amRNA FYE3E I 4 4 S ;@ @t F i £
BE(LPS) AU H: 5 1 32 /& TLR4 mRNA 1235, # )
TLR4 (4 B, 300 41 J i A% 20 M T 45 Fof 46 i I
B SR B S NF—kB Fl Toll KEAZ 1A 4 15
fifi RNA 7EZHZU A3k, Sl A SC A A P+ 4n TNF
—BJIL-1B . IL-6 W& M s @ H0il T8 (2 e A
PR EE 1 B-3 2en , NITRRAIE TNF-a AOMREE™

25 LR, A EFEK E vl AL I CPB A RAE
KV CPB RO N BT A B LMD RE .
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IR R E LR AT
0 JLL A S B LA B 45 405 O 95
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[(FAZE].BH  FTEARYEERER R FRAXAIMERS (CPB) FARRY LM (E ., ik ERrEr st B
2 ONETF AR 300 BSR4 L, 24500 3 4, XTHRZL . RETA S TR 25 (bR AR YT ; B oAb 4L . RFT 3 R4 T1EG 51
WA ER PR E IR R F AL ARHT 3 R4 TR ZIRF TR ARG AR SRR AR R IR, &R =42
JUARHT— B FERE CPB B IA] K 4 Sl KB B (E] TC 22 57 . =2 B4l LIF I 1 2= bR AE CPB 545 Hh Bk | 3 30 2 fili IFU; P 1)
W -6 H B STERE Fhe , FLrx B2 AR Al dme K, 3R Iy S S MU E ( Cstat) B HIT 35 N % ( P <0.05) ,SUEFH I (R)
EFHE (P <0.05), WA FARBEE/DN, HMREARREFHARGH Cstat It R BAFTTC B EMARL, =424 L4
Ay TR/ BHJE (Pa0,/Fi0, ) 7E CPB 45 A .3 R & ( P <0.05~ P <0.01) , i I Z AL ARG Pa0,/Fi0, & & T X R4 ( P <
0.05~ P <0.01) . P25 b gl B LHLIGE < [E) 2 1CU st [a] B S48 X BRZH ( P <0.05~ P <0.01) . Tfi CPB AR5 R AR &R
FAAL Pa0,/Fi0, HURGESHSR] A2 1CU BRI AR T3 S5 AL 2H ( P <0.05) . 518 HIARMS TEMR AR REF WA
X35 CPB J5 2240 LA AR B P D BE A — e R TEH .

[RR]:  ERRREIRE ;M L MOMEER D ETAR ; 2240 Il g

Research on prevention of perioperative lung injury for infant patients with car-

diopulmonary bypass by ambroxol hydrochloride preoperative atomization
Jin Yan, Zhao Kun, Chen Min, Zheng Xiao, Cui Qin
Department of Cardiovascular Surgery, Xijing Hospital, the Fourth Military Medical University ,
shaanxt Xi’an, 710032, China
Corresponding author; Cui Qin, Email; 13809186551@ 126.com

[ Abstract] ;: Objective  To explore prevention of preoperative atomization ambroxol hydrochloride injection on perioperative
lung injury in infant patients with cardiopulmonary bypass (CPB). Methods From November 2010 to October 2012, 300 infants un-
dergoing cardiac surgery in our hospital were randomly divided into three groups ( 100 cases in each group). Group 1 ( control group) :
none atomization inhalation therapy were applied; group 2 ( conventional atomization group) ; traditional atomization inhalation was ap-
plied (twice/d) 3 days before operation; group 3 (ambroxol hydrochloride group) : ambroxol hydrochloride atomization inhalation 3
days before operation followed with ambroxol hydrochloride intravenous injection after operation was applied. The respiratory mechanics
index, oxygenated index and mechanical ventilation time and intensive care unit (ICU) time of patients in the 3 group were observed.
Results There was no significant difference in the preoperative general information, CPB time and aortic clamping time in three
groups. But after CPB, the respiratory mechanics index in three groups had a significant change, such as decrease of pulmonary compli-
ance and increase of platform pressure and airway resistance. These changes were more obvious in the control group, in which, the lung
static compliance ( Cstat) decreased from 9.51+2.55 to 7.38+3.69 ( P <0.05) , and the airway resistance (R) raised from 33.66+6.84
to 43.86+12.54 ( P <0.05), while those were not obviously in the other two groups, especially in the group 3. Pa0,/FiO, in three
groups after CPB were dropped significantly ( P <0.05~ P <0.01), but it was higher in the atomization group than that in the control

group ( P <0.05). The mechanical ventilation time and ICU time of infants in both atomization groups were significantly shorter than

BEE£WB . POiaHa kRSO B % B (2012K16-05-06)
EZ AL, 710032 P4, B NEE RKFE—MBER OMESEN (4 o 2 & 4E 9 KEE(E 8
WIFIESE . A4, E-mail. 13809186551@ 126.com



Hh EARAMEFR 435 2014 4E 09 H 15 HES 12 855 3 8 Chin ] ECC Vol.12 No. 3 September 15, 2014 153

that in group 1 ( P <0.05~ P <0.01). Conclusion The results suggest that perioperative, especially preoperative, application of am-

broxol hydrochloride injection atomization may prevent lung injury in infant patients with cardiopulmonary bypass.

[Key words] :

Lung protection

HNRFF ARSI T I8 KA O R 1Y 2B IR
AMIEER ( cardiopulmonary bypass, CPB) NI J& K £ %k
OHETF AR LT RS 2645, A AT R W1 240 )L CPB
O A LT AR IS AT 0 78/ Vg A6 Sy | 32 B ML
Wy BRP R e I T L CPB B A A B (R
RAE N 27 A E (systerm inflammatory reaction syn-
drome, SIRS) %52 K R W15 & S Ml F 43 (acute
lung injury, ALI) "™ SiF A Rk O e UL =
OIEF ARG ALL R AEH>2%, FET R @K 15% ~
50%40 . T CPB RIS ALL & 4, 2B H
17 TRHI R EIR R WA 456 AR5 w bk v
TR Z IR R TP 2L CPB [ A I it 463 473 114 s PR B
G, BARIE AT

1 AMETHE

1.1 FrRxZA454  #HEE 2010 47 11 H £ 2012
410 HAE P 5t = B2 D IEF AR 300 1221, 5B
178 i), 2z 122 4, Y45 (6.25+2.11) H . WA
Pt . O P95 12 W B 19 22 0] A7 43 30 784 167 010 2
RYEDHEREIL; @ it . <1 2, HIEP NEE
2RI, HEbRARE . © &0 ek
AR ) R A R e KA O IS B A IR
@ AW el ;@ AL Z AT A& A BEFRIER)
W, XA ST SRR 300 6112 LR H 5E 2 BE AL
SYEE TR OBUE 500 43 B S 6 4 R S % iR
41,3500 3 4, IR I A 100 1,

1.2 AR & XA RATA S TS A
IBIT WS AL KT 3 KRG TSRS ALWA i
FRIK KB % 4 1 U( E 251 H41023678 ;4 FH LN
A R TR A FD) L ZEOR ALY 2 mg ([ 25
H37021969 ; J& K25V B 03 A FRZ 7)) A 5 FH BE 2
FIfiE 2 000 U ( 255 H11022351 ; b 5T XS 24501
e AT BN 7] ) JinAz BEER 7K 10 ml, 2 R/d, EhERE
RRFMH ARG 3 KRG THFABA, FHRAIRE
15 mg( [E 25 5 J20080083 ; | I Eh ARk Bk iy 25\,
B BRA T ANAEFRER K 10 ml AZEALIE A 2% (50
IRBEST s bl i A PR 2 |)) 955 AR N, LL 5 L/min
1) 4RO S IR Sl 259 s T iR 55, i BB LR N L
Ho A B T L S AN TS IR A 2

Ambroxol hydrochloride injection; Ultrasonic atomizatio; Cardiopulmonary bypass; Cardiac surgery; Infant;

W/ AR5 H R Ik S Eh R R R, 4 me/ke, 3
W/d, P 7R S 50 AT A e [ 17 55 AL WA )
P TR BRI BRI T 0 S A R O AR B
BILAMY =5, WP AL A B I (PB840, 2 ) ,
SMF R S R 10~ 12 ml/kg, B Ky 24 ~ 26 R/
min, "F S K 1IE & (PEEP ) A 3 ~5 mm Hg, &k &
50% , 3 Hsf FH I W2 208 g i WA %

1.3 #aldgdr O PET) S br . I 250N 1
(Cstat) P (Plat) SGEBHJT (R) , Al B[] 55
F BRI S5 SRS 20 min ;@ E A 5B 6
85 : KA S (Pa0, ) Bl KA BE (Sa0,)
ARJF 1 h FEA 55 (Pa0,/Fi0,) ; @ HLAE S I
[] . ICU Ha]

1.4 %it%F % ASEHB AR ESE (x=
s) FR, R HI SPSS 1.0 Geit 24k At 471434, i 2H
R ¢ 5017 A, P <0.05 A&
X

2 & 7

21 EERWARPEAEL 4R ILIERF
RS PR E S BKBHWTE [A] (ACC) B2 CPB B[R] 4§
HRITLG 25 P>0.05), W%k 1, &KHTFAI
F, TC I Ml A 1 I R E , TOAET

22 RAFEMA RE ZAARFEILIF S
FEFREEAR —3 R Z 5T CPB JE M i B %
Ak, RN Cstat [ FFE Plat J2 R T, L3k 2,
23 RAoFaeT =4RHILid CPB EHTHE
IR, ARG PaO, AR & T+, | A1
PR TR, WK 3,

2.4 WHAICU BT i S5 IR R, W%
A 2H R R 2 IR R 55 A AL BB LA 5 45 LRSS 8] A1 ICU
i[5 24 B X6 BB ( P <0.01) W3 4,

3 i

31 HBMAEEFBANBILEER AT AL
ey ®ra HETUCH L)L CPB AR5 I T RE 1)
WO T pl I A B 3 T R R il 3% T T o
(PS) Yk 8, CPB iz i v ity Jik o 0 dgfe i, 79 ¥
P, vT OIS | I A 3 T R 5 AR



154 AR SMIEFR 235 2014 4E 09 H 15 HES 12 55 3 8 Chin J] ECC Vol.12 No. 3 September 15, 2014

F 1 BIURATEEATTE (n=100, xxs)

4151 B4 () FER(A) IRE (kg) CPB Hf[&] (min)  ACC H[&] (min)
it B4 55/44 6.36+2.52 6.17+1.84 52.11£15.65 12.59+5.47
W ALH 64/36 6.18+2.43 6.51+2.05 56.42+17.33 14.51+8.22
HMREIRREIA 59/42 6.15£2.22 6.46£2.55 54.35+14.54 13.78+6.57

£ 2 CPB S 1A 45 KR 8 (n= 100, x=s)

. Cstat( ml/cnH,0) Plat(emH,0) R[emH,0/(L - s) ]

AL ey A1 SRk A 1 e N

X HRZH 9.51£2.55 7.38+3.69% 14.11+3.68 16.47+5.29* 33.66+6.84 43.86+12.54*
WAL 9.46+3.52 7.89+4.37* 14.00+5.12 17.22+4.94% 34.58+7.51 41.23+7.65"
IR RF N 9.33+4.11 9.22+4.23* * & 13.86+4.53 14.91+3.68 * && 33.69+6.99 37.28+5.47**

i SIEAE AL, *P <0.05, % p<0.01; 5T IELH LA * P <0.05, * * P <0.01; 5% M EILH H#, 4P <0.05,%4 P <0.01,

R 3 ANFEEHELSE SR (n=100,xxs)

CPB Hij CPBJF1h
215 : :
Sa0,( %) Pa0,(mm Hg) Pa0,/Fi0, Sa0,( %) Pa0,(mm Hg) Pa0,/Fi0,
X IRl 95.11+2.13 89.95+4.68 428+25 97.77+12.25 240+34** 300+26%
WIS b 95.68+4.21 88.68+2.69 422442 99.24+21.32 27044 * 337445
HRERRFZ A 94.17+5.43 85.62+2.47 407+22 99.85+23.69 295451 * 368425 **

i SEANE LS, P <0.05,% P <0.01; 5 X R4 L4 * P <0.05, * * P <0.01,

R4 BHEILHEYLL ICU BHE] (n=100,x+s)

2851 LA (h) ICU mfa) (d)
Xof HR2H 26.7+2.55 3.79+0.22
WA 18.4+1.54" 2.93+0.87*
HEMARNRENLH  15.6+1.78" 2.41£0.147 *

L SXT AL P <0.01,

WFFEFRE] CPB X W 7 2% 119 5% M == 2 3% 3L fili It
NPT B GE R RGE B ) T, AR R
CPB Hfrfe A sEPE A A i B 1, [ CPB Al 41l
] it 29 T 9 P B A IO R AL T AR A
AT SR =4 R S b | I VA o N o N
5 F e Rk S 250 i 5 S Sk i 96 ]
YU AR B ALL s IR I LR A
fE ) R AR R O WU TFAREARFIAR
Ja WP Es A A HALL 52 B4 L0 E TR 5 5E
TR,

ER TR S V5 A — PP B ) b W R 7 I Ak
XTI W 22 455 () DR AP VR A 52 0G0, B BRI i &b
W B AL BT R B4y, JT AT AR 3 3% 18 3% M AR
BB AR O AR B E Y SR AR R
) 5 P R A T 3 R AR, TR SRR S
VPR T 1 3 W, AT () B ot P R G 4 X5 T AF

EXAHEBRER  BAVRIR A ENRE T, SHE
RO AR LG, B AT A VA 2 D N S R
BEfR R TR R S THE A1, ik AT A 2 11 A it v
b A A B R A, AP RRAAR G
i HER PR I X ALL A -y EH, kMR E IR R
HT1iBs CPB Ji5 24l JLi 458 3 i 92 45 /0, 5% 4 K|
—QLAEEESE R B CPB A i K L A /N5 R R
FIRZE ] LG i 04 A BB P AR I CPB R
S I A, (HA SCE IR I RTE CPB R
A Fe A L g B S0 R FH 24 2 448 5 [ A i
— AT,

32 HERAGE K FAENT YR AR A2 ICU
B SRR ARG IR B i B 5 k2397 A
AR R T B, R AR 1T Zatkm A
KL /N A B A SN A3 W T A f
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Sy, TG A FCHE S vT B 082 A a5
IERET, BT RRERRIEA T2 8, R
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J1ZAR R AR | Bl A AR 5 #5774k 22 07 AR R 21
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JUET I 3, 0B 11 R Jak e i 2o 19 55 A % 16 47
K MR T R, PR A B S
(AR 1 000 mg/L) 2 30 min, LB A 51k
WASREERE S BILE ., @ FHWALRE,
TR SR R LI IR 5 R AIE , BB 25 T4 R
BRI P PR i, 1T B S A LR D) RE ek b
ARG M I B AE . @ PP T AR o R R AR L
PEAE 3B O 10V A AR W P A 2 SR E R TR
R, WD AE R, DU KRB R IR AR R
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Tl AR B Jk 55 6 A% AR A AR SMIE PA FH O JIE 452
X 1L 2% 2 375 s 1 52 Wi

kA BRE, EwAL EEAE R AL 2 X F EEH I %

[(HWE]:Br WERIETDIRSIKSS BFEAEAR (CABG) RIMEFR (ECC) v 4 FHO LRI BRI I (HTK 1) BEFT O LR
BF, BB I 5 3 T I M AN R BE AR AL LA, F73E 34 2013 4F 01 A = 2013 4F 3 A 68 #lZEARHT ECC N CABG B ¥,
Forr 53 55 1), 2 13 ] 4F1% 39~ 81 % {KTE 50~99 kg, H R HVRAGIE ECC, & B8 SR #E M 4°C HTK ¥ 1 500~3 000 ml 17
DAY, 4351F ECC /i (T1) \ECC FUg)5 (T2) HTK WHEFE5H /5 (T3) \ECC 30 min B (T4) (5HLAT(TS) 35 Kk 3 3h i
BIG (T6) K FARZEFT(T7) FESH PR IS L. Na* e BE K M3 BBE R, 0% A G PER AL B 8] TCU 455 B I im) AR AP R
J& 24 h W I RJ5 24 h OBRES i REMARFEIRIEGASE —BIEN, ER 2 EHFTIT WRa b,
RIARGRGIFRIE R, Ml Na™ Ve T1 5 T2 ML R 2 5% ( P >0.05) , HTK M E 455 (T3) W& FEMR (5 T1. T2 4
b P <0.001) , ZJ57E T4 TS5 B T6 B [H] s | 28 T7 B[] 0 AR W 28 Al KO 1030533 R A A2 A 0 5 10 Na™ ¥
IR, T 5 T2 L TEH B 25 ( P >0.05) , HTK WEFL S (T3) BEFAIL(S TL.T2 4Lk P <0.001) ,ZJ5# T4,
T5 J T6 HE] &8 0 F, 2 T7 B[] g 35 AS A R BAKE . 4518 HTK AR O HEEH T CABG P EA BT
PRIPROR BRI A 2 S 80l Na® e B K Il 3805 35 i 25 AR, D457 R 4 LT AR AL 3

[X8R]:  WHMER; HTK & ; 40 MAE ; MK B8R

The influence of HTK cardioplegia solution on the plasma osmotic pressure of pa-

tients underwent coronary artery bypass grafting with extracorporeal circulation
Zhang Tao, Gao Chang—qing, Wang Jia—li, LI Jia-chun, Luo Jin, Ma Lan, Wen Yu, Xiao Cang—song,
Wang Rong
Department of Cardiovascular Surgery of PLA General Hospital, Beijing 100853, China
Corresponding author: Gao Chang—qing, Email: 301boss@ sina.cn

[ Abstract] : Objective To observe the influence of histidine—tryptophane —ketoglutarate ( HTK) cardioplegia solution on the
plasma osmotic pressure of patients underwent coronary artery bypass grafting with extracorporeal circulation (ECC). Methods From
January 2013 to March 2013, total 68 patients (55 males and 13 females) underwent coronary artery bypass grafting with ECC in our
department. The age of these patients was 39-81 years old, and body weight was 50-99 kg. Routinely mild hypothermia ECC was ap-
plied. 1500-3000 mL 4°C HTK solution was perfused by the pump for myocardial preservation. The arterial blood samples of all pa-
tients were taken to measure the concentration of serum sodium and the plasma osmotic pressure at these time points: before ECC
(T1), before administration of HTK solution (T2) , after administration of HTK solution (T3), 30 min after ECC beginning (T4),
ECC ending (T5), aortic cannula removing (T6) and patient leaving operating room (T7). Results A total of 68 patients were in-
cluded in the study. All patients were normo-—natremic at start of surgery. All patients developed hyponatremia after administration of
HTK solution with a significant drop of serum sodium of 15 mmol/L ( P <0.01). Meanwhile, the plasma osmotic pressure dropped sig-
nificantly after administration of HTK solution ( P <0.01). Both the serum sodium and the plasma osmotic pressure didn't reverse to the
basic level (T1) until patients leaved operating room (T7). Conclusion Both acute hyponatremia and low plasma osmotic pressure
could occur during cardioplegia perfusion with HTK solution in coronary artery bypass grafting with ECC, and different strategy of ECC
should be applied in this situation.

[ Key words]: Extracorporeal circulation; Histidine—tryptophane—ketoglutarate solution; Hyponatremia; Plasma osmotic pres-

sure
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Dol e UL PR A0 05 T T 5 AR TR U B
ARJ5 BE ORI . ORI FRIHA W (histidine
—tryptophan—ketoglutarate solution, HTK & ) J& H A%
R H PO S, #5032 O T 2 RS AL %
AR AL T A 8] B0 LR A, B S AR 22 A0F
FEUESEH B RIFAO IR RCR . HTK B
20 0 AR o JUE A5, LA BE AR 15 mmol/ L,
JELINY DR R AR ER rhn] R 5 | S ™ E A I L |
R 2 375 1T, X B P IR 7 A 1 3 R, SR T A
KMFFED WARGE . AT EEAE TR B Ik 55 %
fHA (CABG) ECC 1, f#i ] HTK 8 #E 47 0 LA 47
B, G 2% 35 05 R R I Na*™ ¥ BE (0 AR FL R, LAY
I R Ay 2 45 B HTK VR AR AR

1 #MEHE

1.1 EARFH 82013 4E 01 H R 2013463 H
68 BI{EAFRIAT ECC F CABG U #, Hih 35 55 ],
413 i, 4R 39 ~ 81 (62.53+8.45) & {A T 50 ~ 99
(69.71£10.19) kg, LDee I -1V, il B DhfgIE
HEEAIEH

1.2 ECC 7% YERHATE A MKEE, £ Jostra
HL 20 BRI TO B, 78 A A %% (Terumo R18
5 Maquet VKMO 30 000), Fil 72 % Ay FL R MR
800~1 000 ml,5%1§ 20% A il FH & H 10~20 g( 100
~250 ml) ,5% NaHCO, 10~20 ml, F 8 R HE MR
ECC,ECC FHTIREHITE 30 ~32°C , K H a—FaZs 1l
S, ECC H4EFErh & [ 50 ~ 80 ml/(min -
kg) JVET  4EReF- 34 8 kR T 50 ~80 mm Hg, *F-3
k< 50 mm Hg B 45 i i B EE BRER  4iRE
TRAFIKIN A (Sv0,) >65% , ECC 7 HLR
FH G0 B &8 Kk 5 13 2% B ( VAVD, Maquet VAVD
controller) , i FRAE #  F-—20 ~40 mm Hg, ECC
WL FH#E UE ( Terumo CX # HC 11S)

1.3 SR & R TR 538 i A
HEVE 2255 ( Medtronic XP 41B) BARFET: 4°C HTK ¥
AT UGS, By B R 1 500~3 000 ml (25~
30 ml/kg) , R ¥ T 130 ~ 150 mm Hg, ¥
B E] 249 A 4~ 6 min,

1.4 #nFs+c 45T ECC Hi(T1) \ECC FFiR)5
(T2)  HTK W #EFES W5 (T3) \ECC 30 min
(T4) J=HLAET(TS) KR FE Sk E 5 (T6) St T
ARZEFT(T7) N Bk A (NOVA CCX analyzer)
Il Na™ Ve JE K IR B, 10 kAR5 WAL 4 Bl
i) ICU {5 R A AR &R JE 24 h NI AR5
24 h WG S A B R 5 Bl 22 R GE T AR S5 R

Ja— oL

1.5 %itsF o4 KA SPSS 11.0 AR 4%, i &
GORNA B R 22 (x£s) IR, AN [ B[] 051 fr) 40
FEBCR ¢ ke, THECSERER F XP A5, P <0.05
A W,

2 & B

21 —fBEL ARHBETIET, B B,
FERAE (I R Y B T RE N %) KRR
H 4.4% (3/68 fi]) , K WA R G H KAE KA, R
R A 2 7L N sh k5 TR S2 W 6, R B bk S5
HE A4 0 2~4(3.03£0.59) %, BEAR
ARG — BB 1,

F1 BEARDEARSE —BIED (x£s)
iH Bt
ECC [[E] (min)
RELIT A 8] ( min )

HTK i B (ml)
CIEASIE TR (%)
ECC iR (ml)
ECC M-Vt (ml)

92.54+22.97
61.49+21.71
2018.33+433.31
82.35 (56/68)
5102.21+1181.12

-(957.94+710.55)

ECC 455} Het (L/L) 0.32+0.02
AP (U) 2.2120.02
WAL B 1) (h) 17.53+4.51
ICU R FTE (h) 62.17+11.65

ARG 24 h WE1HE (ml) 398.36+178.54

22 AK¥hNa"RETWLFENL ECCIHFIEE HTK
WRVEETT (T2) Il Na* ¥R EE 5 ECC By EEAI{E (T1) A7
FE I e 22 57 [ (142.44+3.29) vs. (142.70+4.76)
mmol/L, P >0.05], HTK & ELEH 5 (T3) Ifil. Na*
He R i F AR (126.92+6.09) mmol/L, 5 T1 T2 #H
[t P <0.001], ZJ57E T4[ (130.76+£5.02) mmol/
L].T5[ (133.75+4.38) mmol/L] } T6[ (136.00
+3.14) mmol/L]HJ[A] S W7 M T}, £ A& B F AR
R T7[ (137.63£4.33) mmol/L, 5 T1 L P =
0.0569 ] FeA [l F 2 Jefih K7, AR Hofn Na® ¥ A8
L ILE 1,

23 Kb aRpHFETHEL MFEBBEIEKE
B I Na " MR BE AR AL EE AL, ECC FF IR |
HTK AR (T2) MK B EER S ECC Al iy 2 il
B (T1) A HE JC A 8 22 57 [ (285.28 £3.46 ) mOsm/L
vs.(284.50+7.59) mOsm/L, P >0.05] , HTK W #EE
ZERE (T3) KB 3 i E R (255.27+6.43)



158 AR SMIEFR 235 2014 4E 09 H 15 HES 12 55 3 8 Chin J] ECC Vol.12 No. 3 September 15, 2014

mOsm/L, 5 T1 T2 fHIk P <0.001 ], ZJ57E T4
[(260.70+4.09) mOsm/L] . T5[ (269.63+5.49)
mOsm/L }% T6[ (274.30+5.15) mOsm/L ] i} [A] 15 %
Wl 2= EFE N T REF T7[(279.33£7.42)
mOsm/L, 5 T1 #HL P =0.3379 ] KA [0] 7} 2 KLl 7K
o ARl KB i AR S L 2,

295t
= g5t
g
S 275+
£
= 265}
255
245
TI T2 T3 T4 T5 T6 T7
RN T1 R E S R P <0.05
Bl 1 CABG Rl Na* ik AR L ia s
145 |
I 10
3
S 135
£ 130
[3+]
Z 125
120}
TIT T2 T3 T4 T5 T6 T7
. RS T1 WE] S HEE P <0.05
B2 CABGC KRB &R LEAE
3 it 8

HTK W& AE N RSSO i © A IR IR W 2 4, (3
YER5 BLC IEANERF AR b 0 VRS, A T3 L
SEATEEN RIS HTK WEA IR K40 R4S
PR IS A BRI E R v R 5,
BT T T A M N, R Nat R S A
ML AR, DR, BE T HTK A, Na®™ P9I Ik
O UL L Sl F 57 A 8 26 B, AT .00 JUE - 7 5 34
150 R T O LA P R T, A4l
BEDNEH 32 7 R85, 153 82.35% (56/68
Bil) , ECC 1 BELWTIA PO I 452 B AR R4, AR5 A& L
S0 WU ASEEAR S 0 ™ S AR HESE I & 4E , 16
HTK W AE 0 WEAS F H F CABG W 5 R AT
DR R

SR, T HTK ) Na™ ¥ AR 15 mmol /L,
H AT ER (LA ) K GEE 22 000 ml, —
Loy R 2 ) EEE, AL, 3X 48 HTK W — HLik

ABEER T, RIAT RS S8l Na® Wk JE K 2K 5
75 R E A, SCRRARAE Stk R4 T M I IUE mT 5
B K i A 28 A 2 [ BB AT RSB T, ™
R E RS,

Kim 27 BFSE T 3240 )L (628 1 8L, SF 2 4F i
6 > H ) O A H (s FH 7 A () o U A5 438 6T
I Na* ¥ B2 1) 52 | & BRAR A I 5 19 % A4 5 48 H
HTK ¥ 5354056 i 4 B LAR 5 -5 IR 4H ME A 1
W2 ARG KE KRR 2.9% (18/628 ), {HTE
HAFFT R G857 9838 R A 15 DL, Lindner
I T A0 32 3h oM E 4R R ] HTK W
A Ay U B A5 98 ) FB 27 AL N 96 8 00 1L 3 98 38 T 1)
S, 5 Kim 58 N PBF5E 0L, ] & LR A A 3
BB T B AR Na® IfiUiE , {5 ECC A 45 B 0] 5 A
Mm3EBEE TR R A X . 383 kit
B = 2xNa® + IMUBHE (mmol/L) | 5 LRl & 4H Lt 2
WA B 225, I HETE HTK W5 | A R 4M il
i & — PP A B MR IR IRE | JCHRRRIRIR YT o

EH WS KB, fE CABG Y ECC 1
HTK {85 Il Na* ¢ 5 5 (B 35 R & (F IR
IKHERIERY 11.06% ) , HFFZL KK, B2 ECC
S5RGBT TR E Z A AR T % I H K
(HEXHEA /N T RAE, HES AR B ENE) , X5
ZHIF RS R —3, HJ2 5 Lindner % A M5
SRR, EH R IR Na™ W BE ) 1 25 T
B, I35 375 P A B S 3R AR (T A R B Tk i 1Y
10.27%) JH S 2 B A B FAREZ A A
o] T+ 2 IE % K, AT UL HTK 3SR i £ 2 1
Na* Ve | A [F] Bof dob 25 P A1 A 38 1 R 08 3 T, 1 1%
BT RS E A R AL B, 2 AR IR TAE
I 3 Y kb FE Mk NaCl (109 ) K e 68 g 1 75 vk
PIREXT HTK W5 R 0 R WA 256l AR
ECC HP-H#b ek NaCl 524 (7.3+1.6) g V- Y%
TN (5 102.211181.12) ml, BN A R e i 932 55
THEMIM Na® ¥R K 2B 5B, KRG RERE
IR, A LB 8 i 28 R G 0 R R A, BB AR 45
T IR T IE A A 8 HTK AR O I 452 8
T CABG H WU R 22800

25 LTk  HTK W AE A0 BEAS % FH T CABG
T ELA R 080 LR 3 50CR (F TR) B 25 5 3m
Na' ¥ JE S Il 3 35 355 1 5 35 BRAIG, I 48 7 J2 8 4
FERR AL P

S Z 3Lk
(B 151 1)
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>R FH i ek 590 7 P20 W 000 e AR B0 ok 55 sk A% AR
X IfiL /N 1 E B 52 il

Bty XAE A AR, ZHF

(FE]:BH FIMEHS E (TEG) WA SMERR T IR sh ko3 BB AR (CABG) HARMRSMEIR T 4R 2h k55 B B A AR
(OPCAB) X B F Bt M/ MRITBERIREM . ik ELLEEN 2012 4F 4 H & 12 H B34 48 ], AiBEMEREHL S CABG 4l (n=
28) F1 OPCAB #4(n=20) . 433 FHFZEAHT 5 min R AAEE AP HUS 10 min 500K S48 R 1L, R FH TEG X Platelet Map-
ping™ ZR GG I T 41 A 2 B4 B IR L/ INAR DI ) B 000 2 8T 4 L 5 1 A1) ( ACT) B L, 30 iR H i i % [ A S A i
Mk, GR PIALEF MAOFH A RS A8 R AR ACT R A K B M o 3970 03 25 55 (0 MA {8 il /) Bz 40 i) %
(INH,,, .INH,,) ZRBF ( P <0.05) , FFERTPEERHZ R ACT (M TEG S EE A LI B2 5 o5 5 A P S P4
FW R KK o AMILESAREZE B MA {4 INH,,, . INH, It 2Z R 53 ( P <0.05) , RJG OPCAB 417 | i & K if &
B /T CABG 41( P <0.05) , &5t If/MRINEEZ L S B CABG BEIMIHAEZHH EEIHK , 5 CABG ML, OPCAB £ 75
FEOrB i/ INFTEE I T EE U AR S5 S8 S Il B B i

[REBIA] . RSIKGFEEAHEA ; e 3077 &5 it /MR BE

Changes of coagulation and platelet function in patients undergoing coronary ar-

tery bypass grafting
Cui Hua—nan, Wu Ming—ying, Zhou Zi—qiang, Wang Yan—jun
Cardiovascular Center, Beijing Tong Ren Hospital, Capital Medical University, Beijing 100730
Corresponding author; Wu Ming—ying, Email: trwumy@ 163.com

[ Abstract] : Objective  This study was designed to evaluate the changes of coagulation and platelet function in patients under-
going coronary artery bypass grafting with or without cardiopulmonary bypass (CPB) by thromboelastography (TEG) and platelet map-
ping. Methods Between April 2012 and December 2012, 48 consecutive patients received coronary artery bypass. They were random-
ly assigned to two groups. 20 underwent off—pump coronary artery bypass ( OPCAB group) and 28 underwent coronary artery bypass
grafting (CABG) with CPB ( CCABG group). Blood samples were collected at 5 minutes before heparinization and 10 minutes after
heparin neutralization. Coagulation function was studied with TEG and platelet mapping assay, activated clotting time ( ACT) and blood
routine analysis. Postoperative blood loss and transfusion were recorded. Results There were no significant differences in TEG assay
and ACT between groups before heparinization. After heparinization, R—time, K-time and a—angle were insignificantly different be-
tween the two groups, while maximal amplitude and inhibition of platelet were significantly different. Furthermore, R-time, K-time
was slightly increased, and a—angle (o) was slightly decreased after neutralization, but maximal amplitude was significantly lower and
inhibition of platelet was significantly increased in the CCABG groups ( P <0.05). Postoperative blood loss and transfusion in OPCAB
group were both lower than those in CCABG group. Conclusion Impairment of platelet function contributes primarily to the postopera-
tive dysfunction of coagulation. Compared with CCABG, OPCAB is in favor of protection of platelet function and coagulation, helping
lower postoperative bleeding and transfusion volume.

[Key words]: Coronary artery bypass grafting; Thromboelastography; Platelet function

TRAMIEER N TR 3l ik 55 #% # # A ( coronary ar-
EEWA . i R B B (KM201010025018) tery bypass grafting, CABG) J& 5.0 IR IR YT WA 307
TEF AL 100730 Huat, WAEREMEAL R R ERLD v B RO Rk A O LR I, 3R S AR TR i, (H
ML G FARAT S BORE ML T RERERE, tH B 10, 50
BITESE: ZWE , E-mail. trwumy@ 163.com
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BWRE T AR, AT LR 18 (TEG)
K/ ( Platelet Mapping™ 22 4¢8) Wa A 4 Mg 24
T CABG SARMRIMEIR T AR 3 Ik 55 B RS ABA (off
—pump coronary artery bypass, OPCAB) £ 34 ) ¢ IfiL
AL/ R REEAL , IC ARG 5 1 B 1l M4
ANTR) T AR Ty 2O 1L/ A S AV BE Y 52 0 455K
CABG A B il A1 /Ml B B2 A i) S5 AL

1 #MEHZE

1.1 ABHEFERSM 201245 4 H%E 12 AEHTE
BT CABG 3 48 1], 4F % (66.1+6.8) %/, 1
33 9, Lotk 15 ), b G I ST 24 6B R 17
il & G MLAE 20 ], A BE R JCEE I R G0 , o
B TIfE S, AIRETERENLRE B 5 CABG 41
(n=28)F1 OPCAB #H(n=20), AWRITRETH
FREERL B b 5T R BE R4S PR 2 B 2t 4
A 124 2 B S TRl 245

1.2 FARF % A BFEARN 7~10 d 15 H BT E L
MEUIL/ MR, [ —dH EA SR F R, FAR
LN P #R KBS RRIE . CABG 2H 78 P L 30 Ik i 25
J5 B KTES T 3 me/kg, AR 4SRRI AL BE 1L
A IE] ( ACT) >480 s, HUIR A G 7 AR SMIEER i FH A
FE A5 (Medos 7000) K sh ik iwte e s , 15 ML LA
11 R E AT MIFER, OPCAB 41 7E 1 3L 3h ki
B, B IKE KSR 1.5 mg/kg, R 4ERE ACT>
350 s, R B KIE W) & e R PA 1 2 1 A
FORIFZR 0SB AR ATIG R A SC TR AR FAR
ARBE, AT G 6 b5 | s A ) o S5 (A B i 45
13 biFAREARE T WHBREHTIFER

ALHT 5 min AR E AP AFE)E 10 min L FE
Jok & Bl ACT {310 H TEG & Platelet Map-
ping "R IUEE I AL NAR DI BE 10 SR TEG S EL 46
R1E K {H.a fi M KR IE ( Maximum amplitude ,
MA) , - H 3 Platelet Mapping™ 6 il J5 F Jin A [7]
{0 52 /NS % (INH, INH )

1.4 %t % ] SPSS 11.5 Sk T41t
IR, DN (L AR R AR 22 (xs) T, PRALIH S
BB ¢ K5 R AT A ok 3 P S Fe A
FOXT ¢ K, DL P <0.05 RSttt R s

2 & R

P R AR5 T R I 1kt S ST ], R
B AE L RHT ML (Hb) W B2 | /M4
(Pl I AL 53 BE I 8B ) (] ( APTT) A B[] |
FARPEM SE AR5 W W AL FH B () P 4 A L 22 5
ANERE(P>0.05) ,KRJ5 6 h 5| Ji s K AR S5 20
Mu(RBC) K I3 ( FFP) fij A OPCAB 4 It CABG
AP ( P <0.05), WFEIL,

WAL BRE I R L EA P AER R E
A3 M TE Y (4~8 min) ; P B RS E
S ACT {E M TEG 285 FRLATAH L, ACT R
B KM o AT E2ZES (0 MA H 2 EW (P
<0.05) ,INH,,, .INH,, 2 fn( P <0.05) .

FFZEALHT, IZL ) ACT {5 5 TEG £ S50 HAH
ToWFEZER( P >0.05) ; fAFE ARG , 4L ACT
5 .RAE KM o AMELTEEE 25, {H OPCAB 4
HHEE CABG 41 MA B3 i E38n( P <0.05) ,INH,,, .
INH,, ¥ 5 W/ 0( P <0.05), W2,

F1 PR GIRTORHEE (x2s)
iH CABG 4 (n=28) OPCAB 41 (n=20) P1{E
BB, (%) ] 19(67.85) 14(70.00) 0.496
IR ( %) 66.4+11.2 65.7+8.2 0.942
EIEH (kg/m?) 24.25+3.02 23.99+3.15 0.904
R, (%) ] 15(53.57) 9(45.00) 0.678
gL, (%) ] 11(39.28) 9(45.00) 0.832
RIS B, (%) ] 9(32.14) 8(40.00) 0.902
MR B, (%) ] 15(53.57) 12(60.00) 0.846
RIS, (%) ] 3(10.71) 2(10.00) 0.712
Hb(g/L) 135.82+10.17 138.67+10.38 0.134
Plt(x10°/L) 203.1+40.7 215.0+90.0 0.470
APTT(s) 27.3+6.4 26.8+3.3 0.093
W SR 3.14+0.78 3.78+0.73 0.290
F AR (min) 223.1+68.7 215.6+61.9 0.076
6 h 51 (ml) 326.7+87.3 251.3+82.2 0.001
RBC fii At (U) 4.08+2.54 2.63x1.14 0.026
FFP % A (ml) 834.3+225.7 457.2+215.3 0.018
I AL B s 1] (h) 15.56+5.68 15.74+4.87 0.875
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xr2 W41 ACT Iz TEG S0 H0EL (xxs)

CABG(n=28) OPCABG(n=20)

i e ARG i e fapgrh S
ACT(s) 133.2+18.2 141.8+12.5 128.3x11.6 139.9+23.0
R 11.6£4.3 16.8+5.4 12.66.2 11.6£4.9
K 4.52.2 5.7+1.8 4.122.8 4.7+1.1
a 44.7%15.1 46.629.7 46.7+11.3 48.428.1
MA 55.1£10.6 48.9+7.7" 57.3x10.1 55.1+8.0" *
INH ypp 24.1£16.9 63.9£20.1" 29.4x17.5 65.719.1 **
INH,, 19.2+14.2 25.2+16.3" 15.7+11.3 32.8+18.4 **

7 SIFEALRTAHL * P <0.05; 5 CABG HAHLL* P <0.05,

3 i R

S IR A AMIE BRI TR S T O &
i, S BT AR SR . AN N Y[R A e i £
R IO A A ot XGRS, T EL 388 i PR 3 9 2 i AN BE T
R, HETAH I/ MR RE S5 & R SMEI O IEF A
Je i E R R R G, CABG A JS X it /MR
TIIRE VAR (0 W, b s o 5 AT g 0 e AR

TEG fEFE AL M M EES I LT 20 1 BLEF 5 1) i
SRR A R (R B, ST i W 3] it 5 B B K B
fh 4o AR, T VT R R B It B it /AR T B
TEG ZH8UE4G R {8 K {8 .o 1}z MA {8, 3 AR ¥
/A P G T T i A ) B4 3500 2 INHL
INH,, . Horbr R (B RP i A Lh 4G DU 380900 4 il 56 0B
SO B ] 258 1 P - 5k = 5 RN ) HTEE R A7 A I
R HAEK, S BRI 45 5 K 1 M o /i 25274k
B AFMISE T MA K INH 32 B2 H e i /b i) 5
FsE A BB RO /MR EIRE . R, TEG AT A 3%
AV a3 R O s e atn /N AR TR, 20 EAR IS 5
ERZN A TR ARSI i2 i sy T

AW THFZALET 5 min KA E L HFIE 10
min 28 UL K AR I, SR TEG & Platelet Map-
ping™ ZR GER I R 4 S8 A Y SR I A I /NI D RE L 45
RN, PRI BT 4B H R EE K H 8 IEF
Tl (4~8 min) , KB EARFTS S FIFEPUERG
FYSCI T HE LD e, fRs 2 1 RS AL RS ACT
K TEG 85 M RALFAH L ACT {6 R {6 K K
AR ELES AR AR B BEER MA {H 5 5580
( P <0.05) FFAIK T 1EH L H (55 ~73 mm) , INH,, |
INH,, i E3 N ( P <0.05) , BFoE4 4R CABG &
OPCABG ¥ B¢ 1 M) RE e 65, HL /MR 2 g 52
SEBE I RE AT FE 2

HE—3L CABG 415 OPCAB 4H L4, iTF Z AL i /G

HABEW) ACT {5 R K {8 .« {5 . MA {E X INH {H
TR F 2 A E AP AE AL ACT 5. R {E.
K. o iR E2ES MAHKA INH{HEERRE(P
<0.05), CABG ZHAHLL OPCAB £ MA {E ) i 2 ik
/b INH . JINH 37 823380, B CABG f835 191l
INRINRESZ G DL OPCAB HB 5 ™ 8 | (K AMGER ]
e 1L/ M D e A2 00 = Y =22 i P

H RS MGPRXTEE L D) RE 2 L AT 2
TR A TE . D R SMIE P15 B 0 A 4 A0 25 1 fh &%
T HEIM TR ;@ (ARSI PR I 3 30 ) 2 R AR Y
SYYI I3 MR AR TE DRz 41 B VR Bl N 1A
HR LR A LA S 5T IV 2 P e R % i /Nl
DIRERZ ;@ B ;& FR s &
ZAW SR/ DIREsZ i, © 5 R 5
e A ARIRIE R IR AL ET CABG 415 OP-
CAB 4 ACT {H .R {6 K {A .« {H .MA {H }2 INH {HC
WEES, MK E A TG CABG 4tk OPCAB 4
MA {3/, INH (3R, OfF H 22 7 W 3, RS
EFRRTEE 1M 2y B )52 ) 3 22 1 /M D) RESZ 4

VFZ SCHkARAS OPCAB JS A G T IRSMGIA 52
M), (ELEE I B 1L /AR B REATS SR 32 40, 3 55 AR BF 9% 45
ST, TS . O FARW T A P R 20
(RS G, P RE 240 ;@ OPCAB g
KAy itn FERA G AN T Q) S EOR R
PEA R @ AN R IFR ki E A A HE A
Y1, OPCAB B IRASGERE G X I/ IMRIHRE A4 , (5
T AR MIE R AT LASUER 6T 11 /)N Al B e A 61 43 72
BE A 3 T B D RERR RS . AHESEH OPCAB
AR5 e i i B /0 F CABG 41, RAA
[ FAR 5 2 CABG i€ 1M T BE 7= A= N R A 52 1)
55 CABG #Lt,OPCAB TEAT £ TI80 Il IM FIEE 1 T
BB , 98/ S s i B B o £

(55179 1)
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SR AR AAC S 24 i 5 2 5 IR AR N R
[l A 303 77 249 ] ofn, S s ) AT 5

ILH, KO £ H,FFX

[(WE]. B8 HTRMASMERT R R, WA S N BT A AR i, ik % 60 Fl{kE £ 40~ 60
kg W EBENL 438 =41 . A 41 ( Dideco905 XA A, LEEIE),B A (HER NN EA&, LEHIE), C 41 (JostraVK-
MO70000 FEE A%, NS ) . B =418 H SC PR 5 & IR ] R v T L 45 ICU 24 b 9 P L4810 880 R J 7 4 s
[a], W EEHLET (TO) B (T1) EIR(T2) AEHL(T3) ICU 0 h(T4) ICU 1 h(T5) ICU 3 h(T6) SH6hr,. R =HEEIR
A ] AR5 A ], AR SR JS ICU 24 h WAL TCSE 12525 5 ( P >0.05) . C AT AR KT A,B W4l ( P<0.05), ML
IR TL T2 B S A G225 (P <0.05) , AR S RG22 5 (P >0.05) ,TL T2 B[] s fF 4741l L4, ¢ 4
fiXF A B AL P<0.05), &5t Hid o RIARSMEIFHFEEE , > T F 0B E A 10 21088 (R R4 5 i k2> 1 )
A A L1 2 ML ) g B

[REIF]:  KRIMER ;LI

Application of blood saving strategy in low—weight adults with heart disease dur-

ing extracorporeal circulation
Wang Hui-ying, Zhu Xiang—hui, Long Cun, Li Jing—wen
Department of cardiopulmonary, Fuwai Hospital, Beijing, PR China
Corresponding author ; Li Jing—wen, Email. ljingwen118@ aliyun.com

[ Abstract] : Objective To evaluate the effect of decreasing the extracorporeal circulation (ECC) priming volume for low—weight
adults on reducing allogeneic blood transfusion in cardiac surgery. Methods Sixty low—weight adults (40-60 kg) were randomly divided
into the following three groups: Group A (Dideco 905 oxygenator, children ECC circuit), group B (Xijian adult oxygenator, children
ECC circuit) , group C (Jostra VKMO7000 oxygenator, adult ECC circuit). Intra and post—operative (up to 24 hours after ICU adminis-
tration) transfusion were collected. Rewarming time, priming volume and extubation time were also recorded. The blood gas analysis was
performed at the following time points: before ECC (TO) , after X—clamp (T1), rewarming (T2), conclusion of ECC (T3), arriving at
ICU (T4), 1 h and 3 h after ICU administration (T5 and T6). Results There was no significant difference of rewarming time, extuba-
tion time and peri—operative RBC transfusion among the three groups ( P >0.05). Compared with group A and B, group C had larger
priming volume ( P <0.05). Hemoglobin (Hb) concentrations at T1 and T2 were lower in group C. Conclusion The application of de-
creasing priming volume for low—weight adults can mitigate hemodilution and reduce the probability of peri—operative RBC transfusion.

[ Key words]: Extracorporeal circulation; Blood conservation

O EF- AR B9 4 S 28 (extracorporeal circula-
tion, ECC) Xf AR E AR E Rl &t & h T
WL ECC A I PT i, B E M m B,y 11

1 AR5H*
— ARG R TA EFERAINERE 201341 HE

T YERF ECC LA LU A 2 B I £L 240 i 0 1 6
ABTFERY H AR R AR ECC 15T B 8 X sl
FHELARMLS T B

fEF BAL: 100037 U3, hEESRHEBE o E PR
SERANO I S BE R AME IR (E S B e ML R
30) 5274031, TP, AR A TR PR TN S B IR R (A 1) )
EIAEE . 25530, Email : lijingwen118@ aliyun.com

2013 4E 6 A KT AE 40 ~ 60 kg BT AR B E Bl
BLA3A A 41 (Dideco 905 A G 4%, LEEIE) B
(AR N PE R E A, LEETE) L C 4 (Jo-
straVKMO70000 fE A5 4%, BN T8 ) =41, B4
20 5, A B P41 E LA HKE R 3/
8 Wil AR 3/8 Wiol, C AL AN B,
WK 172 Jeob , REERN 172 Jef, JLEE
i 5 Dideco 905 Fi filt U N B A A A8 E IO 5%
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Ptk TR 58 U 191 30 2 T 4E R AE 500 ml, T
B EFEHER K EEHL, P E TR W&, A& E
R RAMERE A A TE S KO i g A I
(FHNRE T RS, B —RIGIR SRR & IR U
WMEARSHIE 1 K2,

12 JREARSMEIRR T % A BRESE SRR AR
IR ECC FoEMTFA, i Stockert ST T .0 ifi
B BRI A 2 S T R A AN TR A A 34 1
AR L Sl Dk ke 6 25 AR AR 1 R 4
Medtronic 7 Jjk 510 F1EE Wi 4L | Stocker ZZ M 7K 46
Tl e LR MK W 7 Sl R it AR R AR
FAR TG EEEREIE Y1 S E IR SO NS IRAS . TR
#2.2~2.6 L/(min - m*) , F2 30 bk 5 4k 578 60 ~
80 mm Hg,

1.3 MR A  CRE=4EELRT R, DR =
2 £ S T T 1 I R SR T3 37.5°C R TR
1] AR R % ICU 24 b Py T i 458 AR s
Eatal, WEINEEHLAT (TO) fEBkmHER )R (T1) &
IR (T2) fEHL(T3) ICU 0 h(T4) ICU 1 h(T5) .ICU

3 h(T6) M <4845, ffi H3EE " NOVE i <AL,

1.4 %itFs & IrafdEBAA SPss 12.0 it
AT 0T, IR0 A 3 i bR AR IE S A
A THIA (P-P B) , LA 3R A Y (245
WA TP B (25~ 75 E A A, SRR R
T2 AT A, AL TA) FL AR LSD KRB, 4326
A DLV E A3 R SRR 7 5 Fisher K i 46 50 F
THEE, P <0.05 W HA B EE2ER

R

21 WBARFH  CUBREEF N R E
PRSI AR ASIMIE B[] | BELUBT B (1] 9 23350 TC 4
PeEER(P>0.05), WEL,

2.2 ECC 4 &qs A B IR b5 ol A ZHA1 B 244
JLFEEE , C A NS, A 4l ECC FHEA
WiFear (1 362+128)ml, B 2414 ( 1 450+245) ml, 4
HAET C 41 (1 680+£169)ml( P <0.05) ,A,B Wi It
MG ER(P>0.05), =HERBE A
HWAIHE] , AR ARG ICU 24 h WA I G824

s

=A

2

F1 ZHBEF - RIERTE (n=20,x+s)
| A B4 cH
(%) 42.57+14.41 38.13+21.20 38.71+13.09
R (kg) 46.30+3.69 47.13+4.65 48.6%5.15
WAL (m?) 1.51£0.80 1.51£0.79 1.55+0.08
B2 (f) 3/17 6/14 4/16
PRAMEERIS B ( min) 92.9+42.91 72.31+23.92 90.95+43.53
LI A 7] ( min ) 58.38+34.67 45.31+22.13 62.81£35.98
MVR (i) 6 7 6
BVR( ) 3 1 3
ASD( 1) 5 9 5
VSD () 5 3 4
He(#l) 1 0 2

FE:MVR : R EARA BVR U B R  ASD : B I FRIE AR ; VSD : SR R EAA A

R 2 RSMEFRY T B0 ST L1 0

WH A4l B4 C 4l
N AL Stockert STII Stockert ST Stockert ST
HET Dideco905 eI JostraVKMO70000
KA B (FT) 3/8 3/8 172
K (em) 135 135 140
EEy B (3T 3/8 3/8 172
K (em) 185 185 190
e B (ml) 1 362+128 1 450245 1 680+169 =
TR BRI (C) 30.8+1.8 31.2+0.9 31.3x1.1
fE Ik E R (C) 37.2+1.1 37.1+0.8 36.8+1.2
SR ] (min) 31.5+6.7 30.3£8.6 30.1+5.4
ARJG & I (h) 16.9+10.4 12.8+6.4 13.7+8.2
A I (1)) 1 2 3
ICU FIfm (%) 1 1 2

.5 A BAHMEL" P<0.05,
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RT3 ZHEE Hb A (n=20,g/L,x+s)

415 TO T1 T2 T3 T4 T5 T6

A4 120.4+9.2 79.7+8.7 82.3+9.4 87.0+£10.2 100.9+14.1 102.5+13.2 112.7+13.8
B4 121.1+8.4 79.0+6.8 82.0+4.4 87.7£5.0 101.3£11.6 108.2+8.5 114.5+10.1
CH 120.2+7.8 74.2+6.3" 77.3+5.2" 84.4+7.7 94.8+10.4 105.7+11.5 112.1+£12.7

.5 A B4 P <0.05

25 (P>0.05), %2,

23 =mAmika(Hb) KA AR Hb W
FETE T1.T2 W] s A Geit 22250 ( P <0.05) , R4
]SRS24 22 5% (P >0.05) , X T1,T2 A fa] ik
TPl b, C 41MRT A, B P4 ( P <0.05) ,A,B
PItHZ B Tege it 225 ( P >0.05) , W4 3,

3 3 it

TR 8 22 1 B 28 BHLO I T R BB v ARk 4L
A AT BT BE AE T SR AT A Y & A R Y A
FE A EEAR B0 Ik 55 B B AR 1) AR 3 A B T 2 A L S
TEWITAIE R, OF R EL AN 48 R ok
VFZ AR R 52, gk g 3038 9 . & 7 DS B R
A

MAHFFE AT W, Dideco905 5 [ 7= 1l A A fdtFe K
1) I F2 91 FRLARLARL , 7 52 B B R o PR 2 A e
XA A A AR B L, BEIR Dideco905 IR HE
A T FRURIT A SE $8te T FRA A A R S LG 2R 3/
E 3 Ao b A e 3 A 1 A ek B R A A et
p e 5 FLT L T 700 R I YRR RN (W 4 [R) T
MigitExR), EHENEXAEGHNSH LR
IUAE A5 Bl 3 1 B o e i O AN I e ECC A
EARRE T R O, LA 1E F 2w KA K
h 3/8 WESF BN 3/8 Tt LS M IE A
P/ TR T g i, X TR R A9 B AT AR A R
SR T H A Bl A 5, B R
AN SR K, ECC % 3 Hh 2 45538 10 21 40 it
25, Re B PR R A HE . MARHIFSE AT I C
2 YL 70 4 T R AR I A PR R, B T R
PEAFLLAMI A HPLE . AR A A — &
HHI, B ZH W B I, 28 FE ECC F i C A
=W EE A A I, R R 6 ECC %, — Bl
FEAFHLZ IR o ARBEEr %o i il o I8 ok A 1% Bl il e T
AR i Y At A R I R B ) St R, R A
ECC ¥ Hb < 70 g/L A4 7] A2 JE I ; Hb
<70 g/L (B TIT2 g HLES Hb 1] #E>80 g/L, W
ECC Al LN IfiL 5 % T4 4L 2 5 i AL I e U
ZIAMM)S , Hb 175<80 g/L, & s ALK AL A% F AR 1) B
Hb<90 g/L I35 ki, AR5 i A B AR rh

i AR SEAR G X AR, H, i R 32 A [ 4F i
e <IN o N N1 IR S o117 O N = e 2 i O ]
TS B B, LA B A1 i P 1= A 00 i 1 418 e 119 2
18 RUBEEA — B8 Z R R 52 0 75 22 38 6] fin s
X ML AN . Surgenor SD X £ /ity 9 079 £4 3E
A7 0 I SEE AR 2 Jok 55 % B AL AR 174 58 3 F 5 R 9, A B
W2 11 B2 DRI R S R iRz T
ST AR Y S A LU AE TR R B AIR 169% 7, 7T WL/ iy
i) i B PR g A Rk g Ab . T ARG
FEARR/N, BAR T B R ECC T 48 18, Wb T
TSRO A AR Hb R A2 ) | H 8 5 20—
A WO BB LA S0 U/ il 1 8 FH A9 I R ASCR

BMZ WA E 22552 2 g A i R )
A ECC FFE, BRG ZFEOR bk 61 151 i,
DRI I (R0 W AL A6, AT LI = e/ ot S Y
FAT AR St TG a3 /0 R a3k AR e R AR
MR NN T B B AR SOREIDIRAS ) £
Xof BB FARE O AN IR FA KIS H] ECC | FFUCFE Ui
SRR B

SE 3k
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ZIEEIN ORI Y NEAAS |5 B N E b N
Hh I A€ 1. 2 HE Y 52 Wi

LR S Gk L N M

[HZE].B8  IPMENLS A LT AR PR HE T AR S F AR S M A, ik 40 FEHTHLEE A R
ITFARBEBEYLI AR P HERIAI A (TG 40) FXF A (CG 4) , 445 20 fi], TG 20 /8 F 76 kR 5§ 52 iR FH I 10
min 25 T2 PR B A FI R 15 mg/ke, SRG L 10 mg/ (kg - h) BRLLEHH S MIMEIRLE R ; CC HBE R P RM LY, id3 R
HRAGORL FE PRE I RSMEERATE 2 S DKBEET ] RS 24 h MRS [ P R, DLROR BT IS 24 h #E
Lt DR 18] ( PT) 3% AL 3 4B I SN 18] ( APTT) JUUBT ( Cr) AR R & (BUN) MOBUE, &R W R HILAROR RIME
FREFA] 32 3 Ik BELUT I (] AR5 4 87 I TR A b 22 S e ge 1243 L ( P >0.05) TG AR i i &2 FIAR 5 24 b g JFs 5 | U it 53 51
A (215.4£42.2) ml FI(226+127) ml ¥ B /0T CG 411 (285.6+51.6) ml Fl(361+237)ml, ( P <0.05) ;TG ZHARJ5 24 h %) PT FI
APTT 43514 (15.23+1.58) s Fi1(40.98+7.00) s, %5 CG ZH 11 (16.98+2.26) s il (54.50+26.53) s LI B 45%6 ( P <0.05) ; AR FIA
J& 24 h HIHG, BRZE BB 1 Cr B0 BUN fHASECSE 222 7 ( P >0.05) ., it & H B B B b HLas A 2o F A i i
ARG 24 h M |, BT DR T W sg

[ ]. REE; E P IRIR s 2R ML BE LT RE ; ML AN R FA

Effects of tranexamic acid on the perioperative bleeding and blood coagulation in

robotic assisted mitral valve surgery
Feng Long, Chen Ting—ting, Zhou Qi, Wang Gang
Department of Cardiovascular Surgery, Chinese PLA General Hospital, Beijing 100853, China
Corresponding author; Wang Gang, Email ; anesth301@ aliyun.com.cn

[ Abstract] : Objective To evaluate the effects of tranexamic acid on the perioperative bleeding and blood coagulation in robotic
assisted mitral valve surgery. Methods Forty patients scheduled to receive robotic assisted mitral valve surgery were randomly as-
signed into tranexamic acid group (TG) and control group (CG). In TG group, a loading dose of tranexamic acid 15 mg/kg was intra-
venously infused over 10 min after induction of anesthesia, and followed by continuous infusion of 10 mg/ (kg « h) until the end of car-
diopulmonary bypass (CPB) , whereas in CG group tranexamic acid was not applied. The patient’ s characteristics, intraoperative blood
loss and fluid infusion, length of CPB and aortic cross—clamp time, postoperative 24 h chest—tube drainages and the changes of PT,
APTT, Cr and BUN were recorded. Results Comparisons between the two groups in the patient characteristics, fluid infusion, urines,
amount of bleeding, length of CPB and aortic cross—clamp time, there were not statistically significant differences ( P >0.05). The a-
mount of bleeding and post—operation 24 h chest—tube drainages in TG group were significant less than those in CG group ( P <0.05) ,
which were (215.4+42.2) ml vs (285.6+£51.6) ml and (226+127) ml vs (361+237) ml, respectively. PT and APTT in TG group
were significantly shorter than those in CG group ( P <0.05), which were (15.23£1.58)s vs (16.98+2.26)s and (40.98+7.00) s vs
(54.50+26.53) s, respectively. The increase of plasma Cr and BUN at post—operation 24 h in CG group was more significant compared
with that in TG group. Conclusion Tranexamic acid can significantly reduce the amount of bleeding and postoperative 24 h chest—tube
drainages in robotic assisted mitral valve surgery, and has not obvious adverse effect on the kidney function.

[Key words]: Anesthesia; Tranexamic acid; Bleeding; Blood coagulation; Robotic assisted mitral valve surgery
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PR N B R AR B — P 2 A7 Y
FAF A ZTFARAA /N AP ARGFE
TR DB S SRR B T SO A, SR,
PRIME R AT S WO FAMA R G5 R £ AT, [F)
S FIUFEIBO LB Bt 2 M B I DI RE 5 73 5, fETT
JEMLER AT ARG B B, T A [ (AL 45 (R SM s 2R
I (E]) wT B A T AR ST T i TR Sk L8 R ] &
FOFA M A it R A RS UE S BT AT
AR (R HIR EEEC R T 0 MEF AR AT
B L AN L ABIE SRR
FERL i A B IR il Dt i R B 1 2
REAYAHSCAE HEAT AT

1 #EFrEE

11— HLES A4 B AR Sk 40 fo1],
ARGORLE 1, B E L A AL 2 S RRIGYT
(TG 2H) FIRELL(CC 41) , 44045 20 i, RATH
FE/E g PE R ZEME I AU [ e 2 St B ik —
AALRR M (PaCO, ) >50 mm Hg, Pa0,<65 mm Hg] .
SRR T E MO % B D RE B FE [ LR (Cr) >
130 umol/ L] Lk Ko v] BEXT IR0 241 0 s A HERR
1.2 A&BF % AR 45 min JUESHE 0.1 mg/kg
AR 0.3 mg, AZJGLERM N7 AMBesh Ik
SR ST A RIS KR W BRI TR PRk e
0.1 mg/kg EF25KJE 1~1.5 pg/kg WRIFETREE 0.1
mg/ kg FIFIZ R 1 mg/ke, i AZe MR & 16 &
ML SCBENL . AR PR LI ECG | Ik S iR A1
& (Sp0,) AR A AR5 (P, CO, ) | S |
T CVP iR v BSOS 6 0 ( BIS) HIR £, P25 TE
PITAEY [2~4 mg/ (kg « h) LUK Ja] B EE AT 25 K e
FIS 5 4ER IR, R b &7 25 K 2 S 29k 5~
6 pe kg, RIS Jo A 51 5 T F A 0 350 N
WKl E 16 G EREFRIKG R 7 F UL O 8 ik
S RS JT 2  SNER BRR AR R B
75 ( Transesophageal echocardiography, TEE) £k,
TG 2B F TERRBEA T 50 U5 FHBT 10 min % 20
BN (ﬁ%%ﬁ%lﬂiﬁﬁﬁ/é}ﬁj) i fay i 15 mg/kg,
SRIGHEFEEH T 10 mg/ (kg - h) BARIMERSE R, CG
HBEEARPAG L, ARG T R MG
HEES % Dowd NP 45 [ 2510 3h J1 2 0 58
Fergusson DA 2510 (Rl HL T AR BG . F AR H )G
B Ay PRl SR A R R A E

1.3 Z RS ExR LMk (Fr20), Bk
(F123, Bio—Medicus ) N A7 350 A # koA 4 4 57 /0 ]
TROMIE I, ARSNGB =4 A A8 (SX - 18,

Terumo) , #2113, 45 ( CDI-500, Terumo ) , 71 JF 48
BhER K5 | 25 & (VAVD, Polystan ) M JEH AR, fi
H Chitwood # 25 i BH Wy 7+ 5= 3l ik, .0 LR 7 R H
HTK W2 Tt 3 2 FRAR AR THE L

1.4 FARIA FARIFGIAT M PAEE S, T4
i e ¥ 2 A5 4 A Trocar Ff 1] Ji i P £2 KA CO,
(EJ128 6~12 mm Hg) A A MIAGTZERE, 33k
BHWTIS , VITT 22 i AT O e wb 8l s 4, 0 E 52 Bk
J& H TEE K A8 RS 2l O WA S AR B0 LAE
i FARPERFNHE AL, AL kS 3 b A
WIFE i ACT (EIR I ZARFTHEAL KT . TEN B
AT AR A O D] 1 2% G A K i REDT 1A TG L
B TR S Trocar , & H i A 05 1A
1.5 Aemlagss 0k E EATOR M R
th Il | AR SE B R 32 B0 bk BELIBT IS ] RS 24 h
Jops 5 | ol A8 I T), DL SOR BT AR S5 24 h Bl
it B IS ] (PT) T A B8 4 B i g 6 ] ( APTT) (UL
B (Cr) LR R A (BUN) (9 5H

1.6 it F % TSI HBEEAREZE (x2s)
PR, IES AT HERORER 5 22 04 2N HeBER:
FRCXTSERL ¢ 4556, P <0.05 27 BAGTERE X

2 # R

2.1 PIHBHEMEARGRH LS T 225 (P >
0.05), WLz 1,

2.2 TG A BFEAR MG 24 h Mz 5] i 5
BT CG 41 ( P <0.05) ; W40 52 3 R w Al i
R E RIMIEER T 3 s KB KT ] LR AR S 4R
B TS i 7225 (P >0.05) , L3k 2,

2.3 RAETFAREZ NN Cr MR EA (BUN) ${E L
it 257 ( P >0.05) ; RJ5 24 h Cr F1 BUN [1{H
BORTTYI I B TR (P <0.05) , 111 W6 40 2 [6] 41 kb TF
ARG E X (P >0.05), RJF 24 h TG H
SV I AR B) (P AR Ak 38 43 Uak 1 38 Ik T[]
(APTT) {HM /T CG 41 ( P <0.05) , i A Hj JC 2
S(P>0.05),W#E3,

3 9 i

P TUHE RS TEASMEFR T AR FIA S H
M) — T EE A, Fli A Meta 70 UESE7E 1A
HMIEIRCETF A T 53R Y7 25 28 TT kA R /b
ARG M R UL 25 AE O BET
ARFEZ A, AT A S A I, I
AT FEARR DAL ¢ PR TR R 1 7E 2012 4R
PRABIL I T ARIL DL T %% A 22 Wi tiad
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R1 WHBREEATR (n=20,x2s)

WiH TG 4 G4
AR (4) 24~64(44.6+10.9 ) 19~67(46.9+14.5)
1A (kg) 48~94(70.3£13.1) 41~84(65.8+12.3)
B (em) 156~183(169.2+7.4) 150~ 184(163.2+8.5)
B2 () 12/8 15/5
SRS I/ B e (1)) 17/3 16/4

F2 MWARFEARFEHX L (n=20,xs5)

HiH TG 44 CG 4l
TS A (ml) 3230+122.2 2912+142.2
R ML (ml) 215.4£42.2 85.6+51.6"
CPB i) ( min) 108.1x17.2 117.3£39.5
Ft 3 BT ] ( min) 74.8+14.8 71.6+18.3
R FEW IR (h) 16.6+5.2 17.2+2.9
ARJG 24 h W5 |G (ml) 226+127 361237
i 1M AL (ml) 273.4 262.2

JR & (ml) 1 440+52.2 1.350+92.2

i TG 45 CG HALL P <0.05,

®3 PLURFBIIREAMBEMIIBER L (n=20,x5)

TG 4 CG 4
iH
AT RJ5 24 h P Ni) AR5 24 h
BUN( mmol/1) 5.73+1.73 7.46+2.71* 5.73+1.45 8.02+2.80*
Cr( pmol/1) 72.08+16.92 78.58+17.05 74.61£15.90 90.23+23.42¢
PT(s) 13.06+2.61 15.23+1.58* 13.47+1.07 16.98+2.26% 4
APTT(s) 37.63+3.19 40.98+7.00* 38.99+7.32 54.50+26.53¢4

3RS 24 h FRHT L P <0.05; A WiZH E] L4 P <0.05,

INFRAEARSMIG RO I T AR rp 4 by it 8 R 47 SR s 5 R
i,

ARHFFELE R BN, AL N B A0 F R
IO FH 2 FH IR AT B S sl A e i ROR S 24 h i
g e, R B s AT 45 J R J5 24 h PT Al APTT 1Y
(B, 8 BH 0 R IZ 25 A 108020 A b s A i R
JEEEMIRE . (HAEIG PRS2 Hh 2 Y 2 2 1 ol FH 39
25 SV IRIMIE PR IT U6 Z 17 19 57 4w 12 0] LA 10
mg/kg % 100 mg/ke, XI5 VA 1 mg/ (kg « h) FFEefli
F 12 0 H EnAT E s G — 9 50 R 255 %
Dowd % FERFFTARIMIE HR 00 IE T A v 2 ERFR 11
254C3h J12# )5 R, AE 30 min PYAE ] 67 A A 12,5
mg/ kg, RIGHFFEEHITE 6.5 mg/ (kg « h) , FEAERIMG
IFFER A S ERIR 1 mg/kg, AT 4ERE 2K 2
HERIR MG B 2 T 345 uM, AKX ANl 2 1T DL SE 4
FHIELF 25 TUHE SR IR BE L 76 0 — TILO IE AR R

Y REAIL X BEOSCE W5 HE S AGR) i [ A A7 i 10 mg/
kg,2 mg/ (kg « h) FFELf i, R SME B 1 78 & 40
mg | AR [ 5 fr i 30 mg/kg, 16 mg/ (kg « h) FF
SR RAMER TR A & 2 mg/keg ] WHBAD ARG 24 h
LA L T 2 S A RO R B AE O
FAR R [ fifr i 30 mg/kg,6 mg/ (kg + h) §F
SR B R [ TR 10 mg/kg, 1 mg/ (kg - h)
Feetind: ] mT B G s /0 A o ol AR s BT
DL, 7 i PR A A AR 5 28 3 0 17 N - R 26 2
PRI AR HA R0 = P IR &

P IR 28 AT, T AR ] A )
REAN A B RS iz 2 T S R I B A
55 D RE TR AR N b, R SRR A B
FEAAR MG 5 2 FH P 2 1) a5 o 5 A g i w10
GBI, A B AE B 38 1) A AR L TS R G 2 1Y T
Bt ABIESE R I 2 SRR ) kI T AR &
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XFEEEDIREAR A B E . B A AR
PR ] 51 KB & AR, 5 202 8 E H R HLE AT e
OGS Bt 1 5 1 38 KM B 2 y B T R 32 A, UL
KA FH BB 5 & A 2R S M i 5 e
SERF A ERIR (> 100 mg/kg) AT & AT 1Y
WAZHE" ) ARYUBRE ARG TR &4, % T
AR R R 3 bk e A8 ST A0 JEAR SMIE B I B ik
AT HE T T BB 9 LKA S L A48 1T A o A a4 XL
620 AR R T E AR,

AR, AL NG B AT AR p
W AR T B s G i IR S 24 h S|
T, R B DI RE TG g, {H i ST
BT R, HLAR XS 2 IR R i 2580 T 2 i AT o
X T2 H IR AE CoJIE TR o ) 5 Bl 500 R 24
i A E— 0 E

SR
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W 2H B AR SMIEFARE TE 48043 E (Pa0, ) 43 S 4E 435 7E 200 mm Hg( A 2H) 1 400 mm Hg(B @) 245 . WLESWIZH B 3% T R I 140
(TO) FtESIKABET(T1) F+ESIHKIFHL 10 min( T2) F+ESIKAF L 30 min(T3) AR5 6 h(T4) K& 24 h(TS) ML 758 L HLEE
TR TR ( CKMB) DS EE P T(cTaT) WREE E M4 S8 SN AT E] ICU IR ARG =B 1A, 258 T1 W
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HB# CKMB F1 ¢TnT JEAME TG B E 225 ( P >0.05) ,T1~T5 B A 20 CKMB K F R EMLT B 41( P <0.05) ;T2~T5 B} A 4 ¢TnT
KO- T B 4L( P <0.05) , A HBFEARGERE FEWE M ICU 15 8 I R A J5 A Be i Rl 2 /0 T B 41, (H 4 1] Hh 8 TG
G #FE (P >0.05), it & PaO, EHEFHLONE, 7T LIS BORJE B . LS B AR R 0 T (R R bR R
it LA T AR BRI
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Effects of different partial pressure of oxygen during heart reperfusion on myo-

cardial injury in patients with heart valve replacement
Li Bi—xi, Song Xiao—yang, Wang Wei, Zhang Yan, Cheng Wang—sheng, Cheng Da—xin, Tao Jun
Department of Anesthesiology, Wuhan General Hospital of Guangzhou Command, Wuhan 430070, China

[ Abstract] ; Objective To approach the effects of different partial pressure of oxygen during reperfusion on myocardial injury
and early postoperative outcomes of patients with heart valve replacement. Methods 30 patients with rheumatic heart disease undergo-
ing heart valve replacement surgery were randomized equally into two groups. The patients in group A received controlled partial pres-
sure of oxygen approximately 200 mmHg, but it was instead of 400 mmHg in group B by adjusting oxygen concentration. Blood samples
were collected via the radial artery at the time of before the surgery (TO), before aortic declamping (T1), 10 min (T2) and 30 min
(T3) after release of the aortic crossclamp, 6 h (T4) and 24 h (T5) after the surgery for MB isoenzyme of creatine kinase ( CKMB)
and cardiac troponin T (¢TnT) monitoring in both groups. The outcomes of patients included duration of intubation (DOT) , length of
intensive care unit stay (LOI) and length of hospital stay after the surgery (LOH) were also recorded. Results Compared to TO, both
the concentrations of CKMB and ¢TnT were increased from T1 to T4 and reached the tops at T4 in two groups, and those at T5 were de-
creased but only the concentration of CKMB near to TO. The serum CKMB level in group A was significant lower than in group B from
T1 to T5, and the level of ¢TnT in group A was obviously lower than in group B from T2 to T5. The DOI, LOI and LOH in group A
were shorter in group B, but there was not statistically significant between two groups. Conclusion Arrest heart reperfused by oxygen-
ated blood with higher partial pressure of oxygen can result in significant increase of serum marker of myocardial injury, but would not
affect early postoperative outcomes of patients with heart valve replacement.

[ Key words]: Extracorporeal circulation; Heart valve replacement; Ischemia—reperfusion injury; Partial pressure of oxygen;

MB isoenzyme of creatine kinase; Cardiac troponin T; Outcome
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1 #MEHE

1.1 meldFERom ZERCHEE RS,
2012 4F 6 J ~12 J1 5648 30 42047 3 1 8 4 TR
4 DRI P O W S5, A% 25~ 69 %7 9 43 A1 I
1, A BEBES SRR ARSMER TIT R
RN/ B8 32 S I B4R | = 29 F 38 3R i 26 5[]
TT=RIMBIE A, FrAy i3 4 I BEA LRk 5
AMRBEA (A 4H) Fs E R4 (B ) , B4 15 1,
J A B ARFI A E G R E 1. HEBRAR T B8
s AR e I e R Ak
PUFIARRI ™ B E A R IR,

1.2 Bk BE ARSI 5
FLWEILCo L IR DR i S AN EE | JR SRR AT A2 AR B0
Ik 2 ) A AR 8 W I 0 ik ot s O TR AR AR AR
T A R ARSI TR S R RIS R H
WKIEZ2 72 0.05 ~0.10 mg/kg MKFEPKEE 0.2 ~0.3 mg/
kg ETZSRJE 0.5~1.0 wg/kg B ERER 1.0 mg/kg I
PP, S A 5 2 PR T B B P R | 2 4 0
K AR SY K (P, CO, ) 35~45 mm Hg, JFRAEEAE
R ke 22 g £F o5 K8 B IR R, &
JRRAF A S5 A DS N R DK 2R 7 F XU 548 H
T AT P25 S AT Wi b FR KO
1.3 4RsMEEFRE i [ Sarns 8000 &Y A T..00 fifi
Bl Medtronic WA B A a4 | B 7 4R SME PR BC &
RN ZN KR 1 g TR AL A 3K 800 ml
B CHEVERY 130/0.4 (T3 30) 500 ml A3 5 ik
A, A BEHBCERE RS0, 25 R4 (3
mg/kg) IG5 G T FEBIKFN F T IR T
PRSNGSR AR IR (28 ~30°C) AR sh v,
it 80 ml/ (kg + min) ZiAy, % rh 4ER5-F- 2 3 ik
JE 50~60 mmHg L2 L 7% (Het ) 0.25 ~0.30; 549
AR o FASEH Aa  EE R AR E
$90.5~1.0 : 1 4 PaCO, 7 35~45 mm Hg, F+3
ShKBELIB S R OA THEE 4 0 1 ¥ AR 4R 4RO
HLRISF R AR AS . 3% T T B W A SOVR B (FiO, ) 1%
SETE 0.60 ; 2w 5 i Ja TR LR BRI, B IR R AR B
BRI S FE T A FiO, , 4 I BE % 2 e K F B
FiO, 112 0.4~0.5; 7+ E I PR FF AT 1 min 4% B
FE Y ZIHEE FiO, . A 418 E FiO, 48 R5 1 BUAT Y
0.4~0.5( PO, 7£ 200 mm Hg %5 47) ; B 4 H# FiO,
P Z 0.7~0.8( PO, 7£ 400 mm Hg Z£47) , T+ £ 3 ik
TR A5 A D ) 48R BV T 10 min Ji5 8 9] 2 7K
K, PRALHEEETFL 10 min JFIFRER, &
A K IR S IR ) 2508 e RAS R 3 8°C, ek

TRASE T 38.5°C . &2 i AR P AR AR S IR AR fb 5 2L
¥ Fio, 1 % 0.60~0.70,

1.4 Balsgir 5 TFEARIFEE(TO) F+FE 3k
FFHCHT 1 min(T1) FHFESPKFFH 10 min(T2) F+F
SKFF L 30 min(T3) ARJG 6 h(T4) J2 24 h(T5) 4
BB IKR AL 3 ml, #HE 30 min J5 LA 3 000 r/min 2.0
10 min J& BRI 2% Az 000 s /2 UL 1% 384 1 W) T 1 ( CK-
MB) (DHESEE T(cTnT) o JFAEEEAT TH LSk
FERCHT 1 min F+E S BKFF L 10 min fSHLET 53 5] A
MWW PaO, , WEEIFid %0 I E Bk 5 AR 5
ICU RGeSO ZE B gl | 5 F RO 3l ol S5 O
HIRHE MR AR

1.5 %it5 5% W SPSS 16.0 Geitak 4 7:47 5>
Bro TR GERI A B AR 22 (x25) FR AL HLER
R TS, FEAS ¢ K55, 20 N HUCR FH B XS AR AR ¢ A
FJ5 225080 AHECFO R HL R T X2 K56, P <0.05
hERAGIHE XL,

2 # R

2.1 EAARTOR PABEARE KE R
PRI oA ARGIMIE PR 55 S st 18] T = 3l fbk BEL T Asf 1]
DR T B R e E R =R (P
>0.05) ., WRAMESR LR R, FEFE BRI A 4
PaO, WEMLT B 4 ( P <0.01) , HA 4 Wi < 3 A
T AL IR FLIR (Lac) FIMAE ( Glu) 45 P9 3R 58 Al
TR PR AL LA T Ge i 22 5% ( P >0.05) , UL
#£1.2,

2.2 CKMB  WiZ¥7E T1 BFED B & T To( P <
0.01) , % T4 Wik 3] 506 TS I 2H B % CKMB 7K
SEHRFEZ T1 K, PIZH4H A L4, 78 TO G
FZ5(P>0.05) 7 TI~T5 i} A 40 CKMB /K- &
FAET B4( P<0.05), WK 1,

23 TnT  PHLHISYE T1 BN ZE T TO( P <0.05) ,
OIEE BT S, 2 T4 BHAR IS, TS R4 H &
cTInT Y R, 5 T2 B KR (P >0.05) . PA4
ZH A FLH, 7E TO BT 22 5% ( P >0.05) , T2~ T5 B A
4 ¢TnT /K F-BFHRT BA( P <0.05), WA 1,
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TO Tl T2 T3 T4 TS

E: 5 BALE P <0.05," " P<0.01;5 TO 4R,
*P<0.05,*P <0.01;5 T1 t#, 2 P<0.05,
24P <0.01;5 T2 b4, 4P <0.05,44 P <0.01

B 1

P4 % CK-MB 1 ¢TnT 254k #a$ A

3 9 i

TEOJE BT AR ARG PR o T 0 12 4E 35 ]
FRERERYFETE PaO, THIRFAEAR RIS, A9
N TERSMEFR R D R R PaO, JEAR 35
HEN B Pa0, 30T LU A SMIE R BT 20 30
R T RESCE O M AR, KL, fE AR AMIEER i
FEPME S PaO, JEVE, SR, AN 53 b s
1L PaO, AT LAS A 45 | 42 B 1% Pk S8 0, I Jn e
PROMIG IR [E] 6 PR A T 1O LR . DR,
PRIMIEER I PRS2 2 b, 5 Pa0, 511K PaO, #1114
AZZFE o AW GEIUIRIITE O AR 4 A0
S BRI AN ) PaO, 52 0T B35 00 OLA £ 0 2 30
J& B

Toraman %5"*' BfF 5 A A K R 4 S0 406 34 3 At o
FiO, 4E477E 0.35 B il R 4ERFTE 0.45 FTLAOREE
MUK 8 43 B9 S AL | ] B 3kE 42 2 PaO,, Joachimsson
DI 5T K B PaO, #id 400 mm Hg A IR fE ik —
AR R IR B A R BE AR AS R e, AT
FEARE i DA [\ (9 “ % i ik F2 PaO, 7E 150 ~ 250
mm Hg PaCO, TE 35~45 mm Hg” B"JXJFIL/"J%—\“O] ,ﬁzﬁ/ﬁ\

F1 PEF KGR (n=15,x25)

WiH AY B4 PAE
(4 46.87+9.62 50.01+10.59 0.404
I (kg) 59.20+9.70 57.13+7.89 0.527
B/ () 7/8 6/9 0.713
JRI 2}
bR IR e (me/kg) 0.42+0.07 0.45+0.21 0.574
FFAFRIE (pe/ke) 6.54+0.94 6.70+1.05 0.701
RATIRE (mg/kg) 0.210.04 0.23+0.06 0.338
5T Bo] i 2 4% ( mg/kg) 0.94+0.05 0.96+0.30 0.793
L
PR AHREE (v ) 2.15+0.53 2.33+0.40 0.333
WA ST ( min)) 206.00+21.71 213.75+26.80 0.450
S 53 A (A1) 0.970
ORI 1 1
F R A 1 1
F RIS 4 1
TOIHAE A A 1 1
RIS 11 2 I i B N o o 7 € 1 S S S N 7 6
A5 S N o ) 76 S N 3 4
TS AT SO 1 2
Rl Bt A I = SRR i 115K 12 13
RSMIGHA
B3 At 8] (min ) 137.20+30.66 125.80+30.01 0.312
FELBT ST 18] ( min ) 70.80+31.06 63.53+27.93 0.506
5B TROE TR B () 2.1+0.7 2.0+1.0 0.682
FEHCT 2 B bk 20 e S BRI R] (5) 213.332211.65  192.73+173.08 0.773
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R2 PIAUBFEF T P T RS M FLER AN MU AR AL (n =15, x2s)

eIy 2051 TO Tl T2 T3
pH A4l 7.45+0.08 7.40£0.03 " * 7.40+0.03 " * 7.38+0.06 " *
B4 7.42+0.05 7.38+0.04 " * 7.38+0.03 * 7.39+0.05
Pa0,(mm Hg) AY 490.79+63.35 181.13+20.01 " * 184.47+42.21** 239.80+76.36 * *
B4l  511.43+51.78 199.40+52.85* * 398.07+67.31* *#A4 222 13+87.05 " *
HCO3( mmol/L) A 24.95£2.62 25.46+2.28 24.90+1.62 23.62+2.06
B#H 24.71+2.35 23.98+3.21 23.28+2.84 23.21%1.80
BE (mmol/L) A4l 2.053.41 0.66%2.40 0.31+1.23 ~1.44£2.61"
B4 0.26+2.59 -0.96+3.07 -1.14+2.56 -1.72£2.30"
Na*( mmol/L) A 135.96%3.03 137.36+3.00 137.86+2.77 138.50+3.01
B#  136.57%2.10 137.36%2.31 137.7122.23 137.71£2.78
K*(mmol/L) A4l 3.7920.80 4.80+0.81" " 4.63+0.79" * 4.29+0.39
B4 4.01x0.40 4.93+0.62" 4.76+0.84" 4.34x0.57
Ca® (mmol/L) A 1.06+0.03 0.930.04 0.99+0.12 1.45+0.37"*
B4 1.08+0.03 0.96+0.07 * 1.05+0.12 1.51£0.26* *
Lac( mmol/L) AH 1.06+0.30 1.71£0.65 " * 1.91£0.49 " * 1.96+0.38 " *
B 1.14+0.43 1.91+0.69 " * 2.04£0.50 " * 2.14£0.59 " *
Glu( mmol/L) A4l 5.410.64 7.68+1.53"* 8.06+2.64" * 7.77£2.37" %
B4 5.1120.33 8.15+1.68" * 8.72+1.76* * 8.6621.69% *

.5 TO4H LR " P <0.05, * * P <0.01; 5 TI 4H L3P <0.05,% P <0.01; 5 A 4%, 2 P <0.05, 22 P <0.01

R3 WAEHEEFEBE RN 1CU (5B ARJF B KRB LE (n=15,x+s)

2051 SESEWREMHE (h) ICU {5 EABsFA] (h) FARGEERERE ()
A4 17.47+8.55 75.07+25.64 12.7+4.7

B4 20.27+2.12 93.27+38.16 14.3+2.9

P1H 0.236 0.138 0.272

AR AT e PRV T2 1) S 17 10 AT 5% 75 2 0 1) 18
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YR B A T AN AR B O LR 05, S AR ML T
S EA B A AL, LA K FR e 4 2 1 20 A R 3 i
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Ko PAMFTE il 20852 7 2 LA e
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FHERT TR P A5 R O 0 JUL A [ e 7458
30 WL, A B 18357 10 PR 3P A B 3 4 25 AR
T IS R Rkt 1 KR B =, O B Bk
fith K B4 9 A1 A R 0 40 M 0 T ) 7 AL Bl R AT
PRV WS AR T A (6] B A B2 D (00 JUE G A2
Xof P I e R T B O WL A3 B AT AN ) 1) o S
PO MUHEL B ) RS 222 0 R, X 5 L9 12
PG ANUR  AR RE A R KREE N
AL R AR AEAN R RS B 5 WUAL TS M 2 AR
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ANTRIRR BE 1) S AR B ORI,  PaO, R
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A T 1E AR BUKE L, AN AT sk i 7= A 10 L
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B B H R R 22U 407, I 10 LA 4 403 9
TE B ARG B4, 28 17 5 e AL 200 B B O I ) i )
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2 s, BRI AU 05 4 FH S n B S0 LA 47 7
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5 S AE I A8 BNE , DT S 500 UL P 93 2 4 A 7 A A
SR, TR E A, R O JUL AN e 3 3
M5 5 — T, RAMIG R R i 5 RS 1) 3R B R S
;B4 B ) AR R 38, T AN RO R A R A, T
T RO U 3 1 R0 . Kaneda 55 5% & 3K,
O E R BRI AS ] PaO, V% A RO 1 2 e e
VA K i ¥ JILTR 58 it 220 A3 AN ) R B ) 5% T A et 4R 5
[k 55 R R BRI PaO, &2 BE A0 I 48 5 iR
HEARIGHDMEFEEL, Abdel -Rahman %87 750 E &
Beid B, WFEF SR T 1 min 53512R FH 50~70
mm Hg F1>250 mm Hg [ PaO, FF£E#EE 10 min, &
PUANAETF L 1 min J5 BEL 55 PaO, 4TS %
K- 2 5 IR PaO, 4, I W BEIRHE T PaO, 1] L
B o P v A P B e SR A S N, AR SR 25 A S
SCHRFRAE A 45 AL, = PaO, &5 B0 AT S5
T ARG RO WLAE I K S A4 OK S R R 3
H Pa0, #i5 , CKMB Fl ¢TnT 7K -t =7 , {5 1t 2540
BAEIG IR L I E A0 T A B3 1 A S 7™ A A

SR, BRI PR RN Pa0, 4IRE IR 4

WA H] TCU 5% 83 Bsf ] AR Ji5 4 B KA e K T
fik PaO, 41, (HPRLLIR] LA TESE T2 22 5%

S LI - FRE AR ) P R 2 O Y, N
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e EASE S SRR ORIIRY BECE AL VIPUN d-Jaalach-A11 1 L

MASHT HE R  Lac A1 Glu &5 Wi 25 S 2R B | #40%
AR FE R T Pa0, Z AN HE P FREE R4
R bR S BB — SR e e IR A ik 26 1A
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O JIE T ARARSMIE A F 5 A% B ik 1 5
B Ik s 7 8 72 A L

SRR, EEW O TR, E R

[(AZE]:BH  FTOIETARKIMER (CPB) FiS RSk E-S5 B bk & D A2 (A, ik W0 50 B0 BT AR
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The changes of femoral and radial artery pressure before and after cardiopulmo-

nary bypass in heart operation
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[ Abstract] : Objective To evaluate the difference between femoral and radial artery pressure associated with cardiopulmonary by-
pass (CPB). Methods The pressure of femoral and radial artery, cardiac output, systemic vascular resistance index, centre vein pres-
sure in 50 patients were monitored during heart operation with CPB at different time points. Results There was no statistically difference
between the femoral and radial aretery pressure before CPB, but at the early time after CPB, the radial artery pressure was lower than
femoral artery pressure over 10 mmHg in 7 patients. Conclusion During the early time after CPB, the radial artery pressure maybe de-

value the centre pressure in some patients, and at this time, the femoral artery pressure can reflect the centre pressure more accurately.
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Precautionary effects of dexmedetomidin on hypertension during cardiopulmo-

nary bypass
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[ Abstract] : Objective

To observe precautionary effects of dexmedetomidin on hypertension during cardiopulmonary bypass

(CPB). Methods 40 patients undergoing mitral and aortic valve replacement ( double heart valve replacement) operation were ran-

domly divided into two groups with 20 cases in each. The patients in control group (NS group) were given normal saline while those in

experimental group (M group) were given dexmedetomidin 1 pg/kg in 30 min after CPB beginning. Mean arterial blood pressure

(MAP) was recorded during CPB. Results There were 16 cases occurred hypertension in NS group while 2 cases in M group.MAP at

45 min, 60 min, 75 min after CPB beginning in NS group were significantly higher than those in M group ( P <0.01). Conclusion

Dexmedetomidi could prevent hypertension effectively during CPB in heart operation.
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Effect of bilateral thoracic paravertebral block on inflammatory response caused

by extracorporeal circulation in patients undergoing mitral valve replacement
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[ Abstract] : Objective To investigate the effect of bilateral thoracic paravertebral block on inflammatory response caused by ex-
tracorporeal circulation (ECC) in patients undergoing mitral valve replacement. Methods Fifty six patients scheduled for mitral valve
replacement were randomly divided into two groups (n=28 in each) ; bilateral thoracic paravertebral block combined with general anes-
thesia group (group P) and pure general anesthesia group (group G). Bilateral thoracic paravertebral block and insertion epidural
catheter were performed at T3, 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; then a bolus dose of 15 ml of 0.375% ropivacaine was injected 5 min later. Blood samples
were taken to determine the serum IL-6, IL-8 and TNF-a concentration before ECC, at the end of operation, postoporative 12 h and
24 h respectively. Clinical data including parameters of heart resuscitation, dosages of positive inotropic agent, time of mechanical ven-
tilation and ICU stay, rate of pneumonia, heart failure and death were recorded. Results The levels of the serum IL-6, 1L-8 and TNF
—a after operation in both groups were significantly higher than those before ECC ( P <0.05- P <0.01). There was no significant differ-
ence in the level of the serum IL—6 between two groups at postoporative 24 h ( P >0.05) ; compared with group G, the levels of the serum
IL-6, IL-8 and TNF-a were significantly lower in group P ( P <0.05) at the other points. Dosages of positive inotropic agent, time of
mechanical ventilation and rate of heart failure in group P were significantly lower than those in group G ( P <0.05).Conclusion Bilat-
eral thoracic paravertebral block can decrease the level of inflammatory factor caused by ECC in patients undergoing mitral valve replace-
ment.
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ECC, R & BRI AR Sl v, B 4R 15 30 ~
32 C, AR L4 L 45 (Het ) 78 0.20~0.25, It 5t
FITE R ISR 2.4~2.6 L/ (min » m*) F1 50 ~
80 mm Hg, /CoILERY SR VA A 145 35 W 0E 1 m

O IE SR BRI IR

1.3 MR en 7k AN T HRHE ECC
Al AREE ARJE 12 h BARJG 24 h FHEGHIKI0L 5 ml, &
T 2%EDTA Na, HLEERE T, 2.0 (3 000 v/min) 15
min J B IS, B 0 3 3 A7 T —20°C VKA £
i, SRR 2 I 2% A A -6 (1L-6) (IL-
8 M R RIE R F—o (TNF -0 ) HE B . 30 s 4O M
SR A TE L) 25 0 FH S MLARGE R[]
ICU ¥ir BARFIE] iR R AR (O R AR AT,
1.4 %t R SPSS 17.0 it 4058 i
Gt ab PR 1 ERER Y B e bR 25 (x£5) R,
2P LR FH BRI 2R 07 22 0 B, AL R ER AR T 0 K
5 THEROR DR IOR R X Rk T L, P <
0.05 NESFAGIFE L,

2 & R

2.1 —ATR P AR A HE S5 k2 BH A 2
PIZH B TEAR Y M0 AR R TS I 53 %k (EF) |
ARET O REST 2 BHWTI [A] TR [A] 55 22 S o4t i
M (P>0.05), WHEI,

2.2 #migiF 5 ECC AyHEE, 1L-6 . 1L-8 2 TNF
o KEMAREZE ARG 24 h 345 ECC BiFH &, £ 5
BASH#3EX (P <0.05~ P<0.01), IL-6 KF
TEARSG 24 h WA 2 R TG L (P >0.05) , R
JEHE M S P 4 IL-6,1L-8 K TNF-a /K F-H{%
T CH, EREARITFEX(P<0.05), WE2,

23 WEREAIGAF WABEEASEE ICU
iy BRI R] il R K A SR B TR Ty I 2 S G i
RN (P>0.05),P HEHEARG 24 h ZEREAE
P ALK B R R AR BT G 4
( P<0.05), L33,

3 i

e A 25 4o 220 BEL A T SEL DTS A 22 [ B 3 ol 28
I SZ 5 S M sl 3 A% i S A e i
Bl 2R Y, 238 S ) 5037 T 5 ) B A S Sk e 22
BELE G | T LI 55 4 28 BEL s 13 BBl FG i 132 3 |
JEBEFIAC A2, Canto 250 I AAE ECC R B IE
TR FH XU b A 55 e 28 SELE | BF 5 2% BRAE R A

R HHEH BN L (n =28, x2s)

bl ERHED R (Bl R (kg) ARHTEF(%) 0L/ MHF)  BHBTHE (min) FARMF ] (min)
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x2 WAHBHEAFE SRMEHEFKE (n=28,x1s)

LEAIE L 5 ECC Hif i AJE 12 b AJi 24 h
IL-6( pg/ml) P2 25.2+6.3 57.8+16.7" ** 51.8+13.7"** 33.249.6"
G 27.6+7.3 72.3:20.8" " 65.2£16.6" " 35.4x10.9"
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SETR[ (%) ] 0(0) 0(0)

.5 G4k, * P <0. 05
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Exploration of postgraduate education in cardiovascular surgery
Sun Yang, Yi Wei
Cardiovascular Surgery Xijing Hospital, the Fourth Military Medical University, Xi’an 710032, China
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[ Abstract] : Objective To explore how to improve postgraduate education in cardiovascular surgery. Methods 34 master grad-
uate students were divided randomly into two groups receiving bilingual teaching or Chinese teaching respectively. The effect of bilingual
teaching was identified through an anonymous questionnaire at the end of a term. Again the students were divided randomly into two
groups receiving problem—based learning (PBL) teaching or traditional teaching respectively, and learning effectiveness was detected
through a theory test and an operation test at the end of a term. Results 88.2% of post—graduates chosed that bilingual teaching was "
Helpful" to their learning, and only 5.9% of them chose " No obvious help". The majority of post—graduates believed that bilingual
teaching cultivated self —learning, independent thinking, comprehensive expression, and simulated enthusiasm of English learning,
which came out a better academic performance. About 41.2% of post—graduates in PBL group scored A (>80), and 47.1% got B (70
=79). In contrast, in traditional teaching group only 11.8% scored A, 35.3% scored B, and 5.9% failed the integrative test. Conclu-
sion It suggests highlighting bilingual teaching, utilizing PBL—curricula, training clinical surgical skills and strengthening scientific
research ability will enhance the integrative competence and academic performance of post—graduates in cardiovascular surgery.

[Key words]: Cardiovascular disease; Post—graduate; Bilingual teaching; Problem—based learning
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Guo' 2 FI] ] 88 Fh24#F1 30 AN JEIES> T Xt hiP-
SCs—CMs MRS M R (1) 52 ), @S T A0 L
2 i 2 5 A KUK (hCAR ) #5558 | B8 A7 % b 74 25
(B0 B AR B 1R DL B e ot LG L O A R LQTS
AR A2 A, EAb, O L A5 5 s 2 0 e R B0
RH IEAATAE ST M MR R, 3o
Kw BB T W —F 254, IF A BRERAS AR [T 2L,
M6 Y iPSCs—CMs EAT HAR Sk, o] LA X
AT 25T e, (H U H AT AN BEE 2 A iP-
SCs—CMs 5 F 5 (A 0 L4 it X 24 49 1) 2 o S 75
—3

3.4 AWpoEAIFEGME AR A B iP-
SCs—CMs RIEM: itk L5t shiEd Az, i B Hrh
A DA R AN L, LA A A R B 0 0
fit, 2012 4F, Mandel " 454} A B 4R iPSCs—
CMs iEZE 15 RATA s, TR Le k938
Mr &I, iPSCs—CMs B8l 558 prab anfaAe ], A
FLIRAS M (BRV) |, 5 S 450R - i ] 56 R 5
K434 ( Power—Law Behavior) , %1 ' |- i Z 8/ JH i
e S0 BB WESE T hiPSCs—CMs HAT4E )
ACHEERE , (HE 1 8l 7 245 R 04 18 (39 ~ 70 bpm) .
Kuzmenkin" %vaf)rﬂ,, R4 iPSCs 0.0 M RS E
] A E AT LA A oA B L O 3 AL A DL R AR 3
RO, H 2 R 43431k 1 R 11 41 A ( 80% ~
90% ) i & 2 B A O 2= LA AR (4 Bl E LA
I, 1755 iPSCs AT BE ) 45 F 41 i 401k LA R 15 55
2l B () A P 40 R A A D S R T A R ) )
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