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HE. B R R I IREH(OPCABG) & # T4 R BN R F 3 B4R 41 18] f 7 3) ) 52 AL R A
Sth¥rh, ik Y OPCABG %5 M A B4, 40 20 4], FHREE A4, ANT 23 5B LA
AT ,A 284 2~3ml/(kg-h).B 2804 5~7 ml/(kg-h)edik B s iE A 22 3K, LR & F RAT(Ty) i & FLA S AR AT
(T VAT B 232 3% 6 (T,) A ARSI AR 359 6 (T,) Bk L& b4 (T,) BH L R EHKIZAEZKFEE
(To) &-BF 1] 69-F ¥ S AE(MAP) S £ (HR) iy B (CO) EAMFE L HE(SVV)  F o #MkE(CVP), T, F=
T, B84 &0 ¥k de B4 Fo B (ScVO,) . Sh Bk e LB T~ T iF & F £ F R LR 2 (NE) B L £ (E) &R 2.
FF NBYEEH LR FUBRMEAL WUBFEE, R AR E S A KT A RH M KA SR
Bl FRERAR Ty T, i sh H F 354508, 2R AL FEL, ABLEF T, T,.Ts i MAP 9 B4%
T To(P<0.05),T,. Ts B MAP A& T B 28, 2 F L4 F &L, T,~Ts B A% HR % 48T B 41(P<0.05), #
R 28 CO B BAK T R AT(P<0.05), T,~T, /i AZL COZ# F%,m B4 CO LRHB K, T,~T; i B
41 CO & TR a4 A 4(P<0.05), #4 CVP /£ T,~T, FBT 19345 23885 LA 3 25 T RFTKF(P<
0.05), T, A4 %% CVP &5 F B4(P<0.05), HASVV EHLABIE, ABREEZRT A LEERHEY
B2 T, H5LB AR B £5LEB%E35 T B 41(P<0.05),T, & ScvO, 1&F B £8(P<0.05), KPS H RV T
B4, KRG FHIEHEIE ST B(P<0.05), Z5it FAH IR N, A | T4 B AR-F @R ks 57
B AR, EBHH 0 A e iR 3h ) T AR ARIELL R R E A AR R o B4 2 a9 AR B T d LA PR AR

FEIF ., ARSI R; A H F R R B AR @Rk S T
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Effects of different fluid volume on hemodynamics and tissue
oxygenation during early stage of off-pump coronary
artery bypass grafting

Na-ren Bao, Jia-yin Cheng, Hong Ma
(Department of Anesthesiology, the First Affiliated Hospital of China Medical
University, Shenyang, Liaoning 110004, China)

Abstract: Objective To observe the effect of different fluid volume on hemodynamics and tissue oxygenation
in the early stage of off-pump coronary artery bypass grafting (OPCABG). Methods Patients with OPCABG
were randomly divided into groups A and B with 20 cases in each group. Anesthesia induction and mainte—
nance were conducted routinely. Patients were infused with normal saline at the speed of 2-3 ml/(kg-h) in the
group A and 5-7 ml/(kg-h) in the group B from the time of entering the operation room to the free of inter—
nal mammary artery. Patients' mean arterial pressure (MAP), heart rate (HR), cardiac output (CO), stroke vol-
ume variation (SVV) and central venous pressure (CVP) were recorded at six time points including the time of
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entering the operation room (T,), before the free of internal mammary artery (T,), at the anastomosis of anterior
descending branch (T,), the anastomosis of the distal end of right coronary artery (T;) and distal end of circum-
flex coronary artery (T,), and immediatly after anastomosis of all the arteries (Ts). Central venous oxygen satura—
tion (ScvO,) and arterial lactate were recorded at T, and T, The urine volume and the total amount of nore—
pinephrine (NE) and epinephrine (E) used from T, to Ts; were summarized. The peak values of arterial lactate
and creatinine on the first day in the Intensive Care Unit were also recorded. Results There were no signifi-
cant differences between both groups in age, sex, body weight, left ventricular ejection fraction, the case num-
ber of preoperative myocardial infarction, operation time or the hemodynamic indexs at T, and T,. MAP at T,
T, and Ts was significantly lower than that at T, in the group A. Athough MAP of the group A at T, and Ts
was lower than that of the group B, there was no statistical difference. From T, to Ts, HR in the group A
was significantly lower than that in the group B (P<0.05). CO of the patients in both groups during bypass
grafting was significantly lower than the preoperative level (P< 0.05); while CO decreased gradually from T, to
T, in the group A, but had no significant fluctuation in the group B. CO in the group B from T, to Ts was
significantly higher than that in the group A (P<0.05). CVP of both groups increased gradually from T, to
T, and was significantly higher than the preoperative level (P< 0.05); while CVP of the group A at T, was
significantly higher than that in the group B. The changes of SVV in both groups had no obvious rule. The
total amount of vasoactive drugs (T,-Ts), lactate level at T, and the peak values of arterial lactate in the group
A were much higher than those in the group B (P<0.05). ScvO, at T, in the group A was lower than that in
the group B (P<0.05). The urine volume (T,-Ts) was significantly smaller and the peak value of creatinine on
the first postoperative day was significantly higher in the group A than those in the group B (P<0.05). Con-
clusions Mild restriction of fluid input before OPCABG can basically achieve the goals of early directed fluid
therapy, and has significant advantages in the maintenance of stable hemodynamics, tissue oxygen supply, and
reduction of vasoactive drugs during coronary bypass grafting.

Keywords: coronary artery bypass grafting; hemodynamics; restrictive infusion; goal directed fluid therapy
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A5 Bk e IR sh Ik #5477 (off-pump coronary artery
bypass grafting, OPCABG )} 1] J% {445 BH NE ZE {41 1
2, AZERE O HE L, PRE L i A A
AR W, S YRR AR A, DLk 0
IR R I 550 PR B A A0 1 T B L LR e R A
AR AL RIBRAK i o Rk OPCABG £ A il A4
PR 0 R TR TR AR A B U ) ot 3 8
R TR AR, IGIK I OPCABG HBH 4
HI SN I AT AT 2o A3 ™ s 2 A i, DA T
R DA HA AT L, AR5 IUERTT OPCABG
SR RIS (AR R BT 11 ) i 3 31 77 2 S dH 21
AA I, Ui $E S im IR

L HUEESE |25 BETE
1.2 WREEFE

A BB ARATEE R 10 h, 28k 6 h, HBEAEG
FF A L B bk i, Woi.co B [ 06 (heart rate,
HR) | Jbk 8 1M 4000 R i F US4 %8 (bispect ral
index,BIS). T-LA 1 mg PRikme(>,3 ~5pg £FoFKJE
J& SRR IRRIE B AT ZE MR B0 Dk 28 il A, #2 Flo Trac
1R IEASF Vigileo WX (36 [E Edwards A F] ), 4L
WS- 2550 1M (mean - arterial pressure, MAP) .0y
th it (cardiac output,CO) R4 48 55 i (stroke vol-
ume variation,SVV) . Rt BRI 4747 250 PN i ik 2 )
B W eIk R (central venous pressure,CVP).,
PIZH A 2 SRR EES R IR 2 R [ 1.5 mglkg &7

1 #ERSFHE e
CRaska J5KJE 0.6 wolkg. HKFEPKTR 0.3 molkg., % 1R 4%
1.1 —RER 0.6 mo/kg Ik 5, S A S DL IS R e kR

40 14T OPCABG #i#, ik 50 ~70 %7,
ASA T (%%, 34T 3.4 IRFLR B IKIERT . BlHLS> A
W, 32 20 . HEBRBRUE : 22 = 5 il 5340 <40%,
W P9 4300 R Ge e s, T W B Bk 1l ) 8 56 B
SR AN S A FE R R TG T RE
IEREIR O CH 0E RO IS P B S & A (1)

AL HE AR GERE, W 45T 2 2 V5
0.2 mg/kg. 4E+% BIS 7F 45 ~ 55, ##f% BIS.MAP &
HR BAR AL, P85 BRI . AR S DA, 0
TR B i, PR =36 C..
1.3 HWRAR

A AUEE DA ZE BRI L5 W) 545
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AL, 25 - AR B IR S DKE AT R 5 R AN TR AR S X A7 T 1) ML 5 32 S SR VRS BRI R

FELELL 2 ~ 3 ml/(kg-h) By R v AR R K . B 4
BEMAZE BN IKETEL 5 ~ 7 ml/(kg-h) iy
TP A PR K (PR 2L i T H6 AR R A R N
SO AR BEER IR ) o 3L PN Bl ki 25 B R Dk )
BIogEE B AL 2 ~ 3 mi/(Kkg-h) () B R v v A, &
FEWE LA . WAL 1 B MAP T [ >20% LAk
i, 45 2 W15 I i Z (Norepinephrine, NE ) /)N 5] 1
Rk, MABETEMEY GRS R SEPRE
S5 AR I BN R R 70 100 25 5, M 4 21 48 i e AR
Y5 4T AN R R T TR B S e D LS e 2 24
YL
1.4 MEISER

A3 e sr BB R (To) I 25 FL N B KT (TL)
R S v W) & (To) A7 etk s kA s vy & (T,) ol
JE Sz A W) A (To) 8 0 405 o B 3 A 8 2 7K R
(Ts) 455} [F] ) MAP \HR .CO.SVV .CVP. ic3t T, Al
T, S B HCs ik i 42006 FEE (central venous oxygen
saturation, ScvO,) | I FLAR . 0 5% To~ Ts B 5 H

®1 WARE-RBERILE

B bR Z AN 2 (Epinephrine, E) i R,
DL RA MG S5 1 R FLER G UL I4E
15 Sit=AHiE

K HH SPSS 19.0 e R A A T A 430, T B
REAIEL + bRifE2E (x = 5)Fom, T K056, 7407 At
PLRFER, L x 2 K06, 4 I ) 1L 3 12 S50 8
FAJ5 25347, P<0.05 34 G247 L.

2 #R

21 FWHEBE—RBERLEER

(LR e 3 € 1 I NG 8 (14 W N ]
ARG TR ] oA, 2 R g L (P>
0.05). W#*E1,
2.2 WEBEZEEMIEIZF

=R 2 firs, B3 Yl e Bds -3 EAE A
BFEbR . PILLHRE T, M1 T, I MAP HR.CO.SVV,
CVP N SR LA, 22 F gt LA B H
T,.T, #l Ts IfMAP B ik T T, (P=0.040.0.042 F

(n=20)

2151 B4 1) AER (Y xxs)  MRE /(kg,x+s) BT N(%,xxs)  ARELOEEFL /H FAREHE /(h,xxs)
A4l 13/7 59+ 8 65+ 8 54+ 6 10 2.7+06
B2 14/6 61+7 67+7 56 +7 11 28+0.6

0.042),T,.Ts Bf MAP X T B 4l . (HER LR ITFE
SCA T, PR HR BIRAR T T, (P=0.048). B 41
T,~Ts B HR B i 7 F T, (P=0.044.0.038.0.045
F10.046),T,~ Ts I5F A 20 HR B @45 T B 44( P=0.033.
0.038.0.036 F11 0.037). #&#rEIMZH CO H AR T
AREKFE:QAA T, ~Ts 5 T W, Z R A G2
# X (P=0.031.0.025.0.019 #1 0.031); @B 4 T, ~
T, 5 T lhA, 2 %A%t L (P =0.032.0.036
F10.032), T,~T, it A 2% CO Bl [A] RS2
—FF%, ﬁzﬁ B zﬂ CO %Eﬁ\'j{dﬂziﬁ,-rs ~ Ts HTJ‘ B 2ﬂ!§i%
CO Wi Wi T A i %) A 44 (P =0.038.0.032 #iI
0.032). PiZH T, ~ T, B0 SVV RG24 T, i B i3 184
AL T BRI QAW T,~ T, 5 T, bbi, 2
SAGHE L (P=0029.0.017 #10.016); @B 4
T, ~Ts 5 T i, ZRASIH & X (P =0.013,
0.029.0.012 1 0.032) . PiZH CVP 7£ T, ~ T, Bf pifiFst ]
R 25 I EHE & T ATIK Y OA 4
T.~T, 5T WK, ZRA5I7& (P =0.036.
0.016 1 0.015); QB A T,. T, 5 T, L%, £ % H

*R2 FHARELZMIE MAP.HR.CO.SVV.CVP tbE

(n=20,x+5)
M (mmeg)  omin minl) V™ i
AN
To 107 +9 65+5 58+15 71+33 10+3
T, 104 +7 60+8 53+1.8 7.3+3.0 11+4
T, 86 + 8 55+ 4Y 3.8+0.8Y 11.3+4.1Y 14+6Y
Ts 92+8 61+6 3.4+08Y 152+55Y 22+7Y
T, 87 +8Y 58 + 4 3.0£05Y 156+56Y 24+8Y
Ts 87 + 6V 59+ 4 3.8+0.8Y 75+33 12+5
B 41
To 101+ 6 67 +7 6.1+17 6.3+3.1 9+3
T, 100+ 7 67+5 6.0+1.9 6.2+29 10+5
T, 84 + 6V 81+ 7v? 43+1.1Y 151+7.2Y 10+4?
T, 90 =+7 81+7Y?  44+077 104+6.1Y 19+6Y
Ta 96+ 6 81+8Y7 43+06Y” 158+6.1Y 207V
Ts 96 + 8 80+7Y? 54+117 90+3.1Y 10=+3

H1)5 T, b, P<0.05;2)5 A 4 [b#¢, P<0.05
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%275 L (P=0.016 F1 0.016).T, i} A 21 CVP B i
=T B 41(P=0.036).
2.3 W4 NE.E BHE.RE.ScvO, ZLER M5 =
L ERIE(E N ETIE(E L2

g 3 Fias, WL To~Ts BF NE Fil E S & R
i, Ty A T, B SevO, FLIR Wi 2 ZLIRIGE(E JLIHIA(E

e, A SR R TP ] NE FE S B i T B 4
(P<0.05). A B3 T, BFFLIRAK T =58 1 K
FLIRIE(E & T B 240 (P<0.05),T, i ScvO, {1 T° B 4H
(P<005). A4LEEH To~ Ts IR EH BT B4I(P<
0.05) , AR5 FANUATIE(E R 2 =T B ZH(P<0.05),

*3 FWHBEATNE.E ZAERENRENHRAFRGALAESENILE (n=20,xx53)

A 1103 +51.1 425+113 103 = 26 81+3 725 04+03 51+1.0 8977 8521
B4 68.2+41.2 205+6.8 180 = 37 80+4 79+6 05+0.3 3.4+08 6.5+1.3 71£17
18 2.384 2.915 2.865 0.715 2.092 1.286 2.238 2.328 2.161
P{H 0.031 0.008 0.009 0.453 0.048 0.211 0.040 0.033 0.045

3 itig AR BRI AR, R 5 ~ 7 ml/(kg-h) e

#1417 OPCABG (& 111 £ I bR Sk s , 0
SR P DR AT: , — LB FSF ] P v A R, K e =
Tl R RSN B 25 A 2 i, A R AT SRR
JIA X — s, SECOAEK, SO Lt
I, ZECIREAAET, B 3h 7K (10 mifkg) &2
el T AT AECE/RTORE 0 L 6 A A 3 a5 DA R
AU T RS, TR 22 R 2T A A
VEITHE R 4 5 1 A B S A sk N 8 S i, e T4
Fhili ., AR TFHLUE A . FIik,OPCABG A1
BRI A

1988 4f:H1 Shoemaker <B4 i H br - [a] 4 W A4
JBYF (goal directed fluid therapy,GDT) #&. 5
GDT g Cof Hh i F AU iRy BRI AL 2
i) BB RN G = fE R I BE R AR R AT
ICU M B pemtla), B GDT Mtk &SalA A, H
Hil, KT OPCABG B A 1 7™ R ] 1 Wi ik
R GDT, Wi HL GDT, A+ A S5 Bets M
HAR I TCE W B, A SE 54T OPCABG F-A -1
BE VTR S, B ER I 8N 12 KT
R BVE A B, VI T T RE A S R AT % .
2001 44 H AR S R AARIA Y (early goal direct-
ed fluid therapy, EGDT)PMEZL$E i SN i 1z i /2
) 4 4~ Has : Qb ik 8 ~ 12 mmHg; @114 3)
Jik s =65 mmHg; @4 /N R £ =0.5 mL/kg; @iR &
FIKEIRAEE =70009, ASZE0H A 4UBE S Vret-
zakis ZEARIFSE  FIE 2 ~ 3 ml/(kg-h) T IRGE J3E , 35
W ai7 BR i v <500 ml, A% BRI e A A . B 4

FERMFEM AL, B RN AR K S 3 iR 2k
i, NANFEES S RIBRG TR R i R AN
7t TENFES LN BhkAT B 4R 52P EGDT Hix, i
A ZH R H R 1A% EGDT HbR, WA IS
H B EHBREE TN 52 TR, AR o V8 B A Az, 52
P EGDT HFRIY B 4Lt A LRSI ML 3 5h 1 2%
FEET A, TEARUEALSNa Ay T EA W A
e,

fa R B AE 59 M IE #1145 5 29 70 mi/kg AR, N
FIE I A i A 14, PRI AT, PO 2 s
AL vp VR, T 2/3 B P ME I (>800 mI) AT AFE JLES
BNt A BIEIR B, DERROHEE BRFRE .. 1
OPCABG i F i, 77 2 BRI A &, sk O IR , Tt
T/ D NI 5 . AR R 4R O HE B R
SE , WA I LA BRI o 40 ) LAS I e 2l
TN S EADERERIFRAT(>800 ~ 900 ml), Ifil it
SRR E BB . TR R R P
DL o g 18— A5 A0 45 P9 O ot 65 R HL A 350 7 7 il 7
PR, LAZERRC it . A 2R B IIE] HR B T
K ,CO B N, H CVP fERSHR I 8] TRt a] B
HEE, PERBEE AN R 2R T2k 12
Hahn, A BRI AR ) R R IR I A T TR
EREEN% . FTEYRAN R LT LIRE, 5H
SN M BH RGN, R F TR X S
—b CO, SR ARLILFIVERf CVP BH R,
I FEOMNEH AL M A EA . FLRRHER, IS
EARJES 1K A AZLRREE & T B ARk
U SR I b T i A A, TR LA/ IR AR,
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AL, 25 : AR TR S DR AT A0 AN IR AV X P 0 0 L 3 30 2 B 2 RS )

PFHLE R BHIE CO. P4 SVV R (L JCHH R #2
JNTE OPCABG H,SVV X {4 1 4] W7 1) M 1t M A 1o
FIME, 5 Rex S5OMFoT 45 R —30. X T RE S M)
FEERARAT | FEMF AR O R 1 S DA SR A
SO JULHE e AR IR . AT R AT LS R A
FH A& 5259 A e,

M2 ,OPCABG FUiE R il A, 5% EGDT
HAw , XHEFE A G ORI ) R B RS e oA A r
A RCAIEER 25 12 ok 2 XoF I A AL 24 AR 5
—E ML A0 AR I L BRI R G A R
B2 S0 A BUR A IR Lo AR TERET T
AR A SRR s N i, DA sEAE i 4k
KRB AR R A Bt 2 AR PR e, (HBA AR TR
AT —E GG , P2 R, S EUR A A MR
PRI, SEPRY BAVE RIS BT o . AR i AR Y
BCLL, AR DL SEFFEN I R i sh 112 e
PER SR PE . BT ASEES B2 i i AN S

& % X #:
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