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(BE] a9 . XHZELEHF %L H (transesophageal echocardiography, TEE) 5 # 4 4 i 37 fik % % (pulmonary artery cath-
eter, PAC) # A Bl # M & Je R AME 3R Bk 50 fk 3 B A A R (OPCAB) F A B RUH AT /5 ik 50 ) S 40 % #5 A7 W9 & fL, o0 AF = 1Y
A% MLt TEE B OPCAB R B E A1, 2k 3 W4T OPCAB K & # 20 #], % il TEE Ml & = 4 # i 3% 41 %
(MVF), [ % % Fl PAC # Al & % & # Bk JE (CVP) | Jii 20 ik 8 E (PCWP) i 20 fik 7 3 JE (PAP) HFH E(SVHE T, K+ A
# 10 min B4 ¥ 5 ml/kg B L HEER 130/0.4 AR EHB(E O N EZE R T . MAFENE LR, 5T M. Xl iE
AR MAEE R EHAATHR.USY AT >I0NENBRERT A XN E, 24 TEE X PACE ¥l & i B 4r 5 SV iy 4
XM, BR200EHTH UGESF - KRBREATH SYAGSI0N . MES - KEZEATHR 6 Hl, MAAXKXLRA
PCWP # W B 3 n (P<C0.05), #r# A/ 2 4 CO.CL.SV I i & a7 ¥ & 3 4 (P<C0. 05) . 8y 7 3L 41 MVF 47 5K 5 3] 14 i i 3% 3
JE(MVe) | #F K 5 21 & 8 i 3 28 JF B 8 AR - (VTTe) \VTle 5 4F 5K B 1 0% (4 o o 3% 2 A 18] A 40 (VTTa) Z 2 (VTle+a) 5 4 i A7

AW B A (P<<0.05), T MVF 4F % B 1 15 € 1 3% 3% £ (MVa) . VTIa.MVe W E N H(EDDE L £ F R & it ¥ &L, &4
5 SV B4 X 444 . MVe(r=0.36,P<<0.01) ., VTIe(r=0.63,P<<0.01) ,VTle/VTla(r=0. 67,P<C0.01) . VTIe+a(r=
0.77,P<0.01) ,PCWP(r=0.35,P<C0.01), %% /& & & # Bk M & 18 Fn £ (SvO.) % F A+ & (P<<0.05), 4 %-TEE I A& 4
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[ABSTRACT] Objective: To investigate the changes of hemodynamic parameters by transesophageal doppler echocardiography
(TEE) and pulmonary artery catheter (PCA) before and after volume administration in patients receiving off-pump coronary
artery bypass(OPCAB) surgery, to analyze the correlation between the two methods, and to discuss the value of TEE in
monitoring the preload during OPCAB. Methods: Twenty patients who were to receive OPCAB were enrolled in the present
study. TEE was used to determine the mitral valve flow (MVF). Simultaneously, the central vein pressure (CVP), pulmonary
capillary wedge pressure (PCWP) , pulmonary artery pressure (PAP),mixed venous oxygen saturation (SvO,) ,cardiac output
(CO) ,cardiac index (CD ,and stroke volume (SV) were examined during OPCAB by PCA. The above parameters were recorded
before and immediately after volume infusion (5 ml/kg.in 10 minutes). Patients with SV increased by >10% were taken as
effective responders. Pearson correlation analysis was used to examine the relationship of SV with the results of TEE and PAC.
Results: There were 14 effective responders after the first volume load,and only 6 after the second infusion. Compared with the

baseline values,PCWP of all the patients,and CO,CI and SV of the effective responders increased significantly after volume
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loading (P<C0. 05) ; the values of MVe, MTle,and VTle+a also increased significantly after volume loading (P<C0. 05); and

there were no significant changes in MVa, VTIa, MVedt values after volume loading. The results of correlation analysis of SV
with other parameters were: MVe (+=0. 36, P <0. 05), VTImve (r=0. 63,P<C0. 05), VTle/VTIla (+=0. 67,P<0.01),
VTle+a(r=0.77,P<C0.01) ,and PCWP (+=0. 35,P<C0. 01). SvO, was increased after infusion (P<C0. 05). Conclusion: The

relationship of TEE parameters with SV is variable. There is a significant positive correlation between SV with VTle and

VTle+as;and VTI can be used to evaluate the preload of left ventricular. which should be further studied to guide clinical

medication.
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1.3 kB ok R NS L H MR A R AE D
J . P (3~5 L/min) , FREEE SR N IAEL
A PEIREE 0.1 mg/kg MITKRIE 3 pg/kg & AR H 5
T 45 2~ 3 min J5AT MR R B IEE HERR
P HLAE AT 958 P TE 58 <L S 10 mil/kg . 8 &
IPIRE AR R 8 ~ 10 YK /min, & E IR AWM E 1~1.5 L/
min,$& #l ETCO, H 30 ~ 35 mmHg (1 mmHg =
0. 133 kPa) . JBRIE 4E 15 Sy W A 1 95k K% # JDk 455 256 2%
TEVSTA B . (8] W7 25 7 2F K e B 2 e R e 2 5 S0 A
LR . A B R SR 36. 0°C LA b, 0 4R
FE 80 WK /min LA F Y4 A 80~110 mmHg,

L4 ZZR/AT RIS T WIET 4 T 20 R SRS
10 ml/kg. A B 1k 5 Al DT PE 25 & 0 00 350
e B SR H M 0.3 pg » kg '+ min ',
S — R AT OF A L R REE S ) 10 min WA T
P2 HETER 130/0. 4 FALBATE S T B0 5 ml/kg;
R E R (RS ) 10 min W4T 7 5 ml/
kg, LA SV FhiE =10 % b A F0 8 i v 2 5 A &L
W B oy A AL RN TE R AL

1.5 HERE EF 4 DR DRSS S,
EEFSERES 5 min BEME(TD ;58—
2w M (T2) 5 2 M 5 B &S — ik 25 = o7 Al
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K TEE ¥4 1 2R 45 . >R 5 8048 45 0 W AL, By 1k I
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TEE EHZ A B i B TR 45 PAWP 1R J){E, i
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NS A I — K, e S, fr A TEE
BHE 1 oh ) — B8 TR P 12 W s 0 o8 R A L DA D
DAl £y . CO BUHE 19 2R 46 B I ] 5 S7. 200 5%
—A~ CO B K R CT AR, i 5% 1 1K 25 i 17 faf A
JE I CO fH L S SV LR (CD (0% (HR) L Il
(BP) .CVP.Sv0),,

1.6 %t R SPSS 11.5 G il 4k, it it
BE R s Fom A RE S BT R ] Pearson # 2¢
S M1, 3 Excel fER R,

2 # B

2.1 FRENL A EREHRI#HIT OPCAB F
AR AREWKE R, RFHER B2 4~13 h, F1
(6+2) h,ICU # &4\ 1~5 d,F¥2.4+0.6) d,

Jo ™ R A

2.2 BE RATAE AR A A0 RSBk o B Al e
e FRGE DRV .S THERAWE, #kK
1.5 %% 2 %0 (pH . PaO, . PaCO. . BE) ¥ Jt 1] . 2¢ 1k
(P>0.05),1 Hb & Het ¥ 8 F R (P<C0.05);
SO, K T S ES B SvO. M R N[ (78. 2+
3.5)% ws (82.1+£1.2)%.,(77. 6 4. 1)% ws
(80.3%3. ) %, R HAAGIH#E L (P<0.05),

x1 BEAREEERHKDS
BAERIKNEEMNENTL

Tab 1 Changes of blood gas analysis and
SvO, pre- and post-infusion
(n=40,x+s)
Index Pre-infusion Post-infusion
pH 7.39%£0. 06 7.38+0. 04
PvCO; p/mmHg 35.6+7.3 34.8+6.5
PvO; p/mmHg 44,243, 1 42.7+2.4
BE c¢p/(mmol « L 1) —0.94+1.0 —1.3+1.3
Het(%) 38.7+5.4 32.3+4.4%
Hb ps/(g+ L1 122483 10779
SO, (%) 78.2+3.5 82.1+1.2"
SvO; (%) 77.6+4.1 80.3£3.7*

PvCO; ; Mixed venous carbon dioxide tension; PvO; ; Mixed venous
oxygen tension; BE: Base excess; SO, : Sturation of oxygen; SvO:

Mixed venous oxygen saturation. * P<C0. 05 vs pre-infusion

[\

.3 AR A F A TEE 347 20 BlERETT 2 KA
TR AE 40 ABHE . SB AR AT T A
B B3 K O AP S R H YRk A0 L oA R o A O P 2
Y, B — WA RS 14 BB #FH SV E
10 % H A A, S R B e B TE] L 16 1) AR
FEHZ B (3~7 pgc kg e min~ )R YELF,6 7
WA, FTA BE R PCWP 785 W5 ¥ 0 7t
fe, H R A TR A PCWP B B AIK T R4
(P<<0.0D), A %4 MVe, VTIe/VTIa, VTIe K&
VTle+al] i F+ 5 (P<C0. 05), 1M Jo &% 40 3% A bk
A5 S ITORLAA L A AL R SR VT AR AL (P<<
0.05),

2.4 TEE 5 PAC & FZZiirt kot iR
(R OXW . FREAMASHERMKE CO.CL.SV
B I+ & (P << 0. 05), HAth i 3 3 J1 % 48 br Bk
PAWP S JC ] 078 .0 PAWP 5 SV 1 AH G M
222 (r=0.35,P<<0.01), MVF £Z%(5 SV 1JH
Kt gE LW . MVe(r=0.36,P<<0.01),VTIe
(r=0.63,P<<0.01),VTIe/VTIa (r=0. 67, P<<
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0.01) @t VTIe+a 55 SV [a] (1 AH 26 1 4 Br
KB, A AT VTIe+a FEEMMKARE SV &k
B Gr=0.77,P<<0.01; & 1),

X2 BREFTELTIELENNZFE
K MVF i8Rk

Tab 2 Changes of hemodynamic and

MYVF parameters pre- and post-infusion

(n=20,xr=+s)
Index Post-infusion Pre-infusion
PAC index
HR f/min~! 67.354+11.73 66.69+8. 64
MAP p/mmHg 82.9411.1 83.4411.9
PCWP p/mmHg 11.844.2 14.744.3"
CVP p/mmHg 10.6+4.0 12.743.7
CI(L+min"!em?) 2.0440. 36 2.5840. 34
SV V/ml 47411 62414
MVF index
MVe v/(cm « s 1) 48.70+14.67 58.94=+18. 60
MVa v/(cm « s 1) 52.04414. 35 51.86+11.67
E/A 0.98+0. 40 1.2040. 50
VTle //cm 8.41+2.19 11.34+3.52
VTla //cm 6.93+1.58 6.77+1.43
VTle/a 1.204+0.54 1.724+0.76*
VTle+al/cm 10.16+3. 32 16.54+4.33"
EDT ¢/s 0.26+0.05 0.25%0. 04

MAP: Mean arterial pressure; PAWP. Pulmonary arterial wedge
pressure; CVP . Central venous pressure; Cl:Cardiac index; SV ; Stroke
volume; MVe: Mitral annular peak early diastolic velocity; MVa: Mi-
tral annular peak late diastolic velocity; E/A: The ratio of maximal
early to late diastolic {illing velocities of mitral inflow; VTIe: Velocity-
time intergral of E-wave; VTIa: velocity-time intergral of A-wave;
VTle/a:Ratio of VTIe and VTla; VTIe+ a: The sum of VITe and
VTla; EDT=Deceleration times of early diastolic filling of mitral in-
{low. * P<C0. 05 wvs pre-infusion

100

80

60

SV V/ml

40

Y=3.331 X+27.445

20

VTle+a //cm

B 1 ANABEAETH SVS VIleta B XS

Fig 1 Correlation analysis of pre-infusion SV
and VTIe+a in effective group

VTle+a: The sum of VTIe and VTla;SV:Stroke volume
3 W it
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