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Does Predictors of Preload Measured from Continuous Right Ventricular End-diastolic Volume Index Monitored
Pulmonary Artery Catheter Reflect Stroke Volume Index in Off Pump Coronary Artery Bypass?

Ji Yeon Lee, M.D., Sou Ouk Bang, M.D., Jae Kwang Shim, M.D., Jong Hwa Lee, M.D., Young Ju Won, M.D., and Young-Lan

Kwak, M.D.

Department of Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: It is important to assess cardiac preload for management of patients undergoing off pump coronary artery bypass
surgery (OPCAB). Recently, several studies have documented the good correlation between right ventricular end-diastolic volume
index (RVEDVI) and stroke volume index (SVI), compared with cardiac filling pressures. However, none of these studies have
evaluated relationship between predictors of preload and SVI measured with volumetric pulmonary artery catheter during OPCAB.
The correlation of continuous RVEDVI and SVI measured with volumetric pulmonary artery catheter during OPCAB was evaluated

in this study.

Methods: Fifty three patients undergoing OPCAB were included. Hemodynamic parameters were measured 10 min after
induction (T1), 10 min after Y-graft formation started (T2) and 10 min after sternum closure (T3). The correlation of parameters

were assessed by simple linear regression.

Results: Central venous pressure (CVP) and pulmonary artery occlusion pressure (PAOP) did not correlate with SVI during
OPCAB. On the other hand, a statistically significant result was found between RVEDVI and SVI at T2 @* = 0.133, P = 0.007)
and T3 (r2 = 0.380, P < 0.000). But RVEDVI and SVI were weakly correlated. And at T1, RVEDVI and SVI did not correlate.

Conclusions: RVEDVI is a more reliable predictor of preload compared to CVP and PAOP during OPCAB. But in post-induction

period (T2), RVEDVI did not correlate with SVI.

(Korean J Anesthesiol 2007; 53: 206~11)

Key Words: off-pump coronary artery bypass surgery, right ventricular end-diastolic volume index, stroke volume index, volumetric

pulmonary artery catheter.
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Table 1. Demographic Data
Parameters n =53

Age (yr) 625 + 74

Gender (MJF) 41/12

BSA (m?) 1.72 + 0.17

RCA stenosis >70% 23 (43%)

LVEF (%) 635 + 69

All values are mean = SD or number of patients (%). BSA:
body surface area, RCA: right coronary artery, LVEF: preoperative
left ventricular ejection fraction.
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Table 2. Changes in Hemodynamic Data

Time Tl T2 T3
HR (beats/min) 60 + 8 63 + 10 70 + o'
MAP (mmHg) 78 + 11 74 104 799
MPAP (mmHg) 17 + 4 19 +5 18 + 3
CVP (mmHg) 8 +3 8t 3 8 +2
PCWP (mmHg) 12+3 134 13+3
CI (L/min/m%) 2005 2805 2.7 £ 06
SVI (mlm’/beat) 48.6 + 105 455 + 75 386 + 8.7
RVEDVI (ml) 134 £ 19 133 + 20 123 + 23"
RVESVI (ml) 91 + 20 90 + 17 84 + 19
RVEF (%) 34 + 7 32+7 32 +7
SvO2 (%) 79 + 7 79 + 7 73 + 7%

All values are mean * SD. HR: heart rate, MAP: mean arterial
pressure, MPAP: mean pulmonary artery pressure, CVP: central
venous pressure, PCWP: pulmonary capillary wedge pressure, CI:
cardiac index, SVI: stroke volume index, RVEDVI: right
ventricular end diastolic volume index, RVESVI: right ventricular
end systolic volume index, RVEF: right ventricular ejection
fraction, SvO2: mixed venous saturation. T1: 10 min after anes-
thesia induction, T2: 10 min after Y-graft formation started, T3: 10
min after sternum closure, *: P < 0.05 compared with Time 1, '
P < 0.05 compared with Time 2, P < 005 compared with
Time 3.
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Table 3. Correlations between Predictors of Preload and Stroke
Volume Index

SVI
T1 T2 T3

CVP r 0.030 0.057 0.019

P 0.214 0.084 0.330
PCWP r 0.005 0.005 0.043

P 0.618 0.606 0.142
RVEDVI P 0.034 0.133 0.380

P 0.193 0.007* 0.000*

% coefficient of determination, SVI: stroke volume index, CVP:
central venous pressure, PCWP: pulmonary capillary wedge pres-
sure, RVEDVI: right ventricular end diastolic volume index, T1:
10 min after anesthesia induction, T2: 10 min after Y-graft for-
mation started, T3: 10 min after sternum closure. *: P < 0.05.

Table 4. Correlations between Variables according to Right Ventricular Function

SVI
T1 T2 T3
L-RVEF N-RVEF L-RVEF N-RVEF L-RVEF N-RVEF

Cvp r 0.039 0.000 0.156 0.013 0.004 0.053

P 0.295 0.966 0.031 0.599 0.742 0.291
PCWP r 0.051 0.029 0.008 0.075 0.002 0.168

P 0.231 0.435 0.646 0.206 0.806 0.052
RVEDVI r 0.069 0.173 0212 0.046 0.220 0.600

P 0.170 0.048* 0.010* 0.325 0.010* <0.000*

% coefficient of determination, L-RVEF: RVEF at post-induction 10 min (T1) < 35%, N-RVEF: RVEF at post-induction 10 min (T1) >
35%, SVI: stroke volume index, CVP: central venous pressure, PCWP: pulmonary capillary wedge pressure, RVEDVI: right ventricular end
diastolic volume index, T1: 10 min after anesthesia induction, T2: 10 min after Y-graft formation started, T3: 10 min after sternum closure.

* P < 0.05.
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Table 5. Correlations between Variables according to Right Coronary Lesion

SVI
T1 T2 T3
RCA-S RCA-NS RCA-S RCA-NS RCA-S RCA-NS
CVP r 0.007 0.138 0.085 0.350 0.000 0.074
P 0.640 0.142 0.106 0.012 0.917 0.307
PCWP r 0.019 0.003 0.016 0.073 0.003 0.002
P 0.456 0.848 0.487 0.294 0.784 0.882
RVEDVI r 0.002 0.218 0.160 0.354 0.330 0.432
P 0.813 0.079 0.026* 0.015* 0.001* 0.008*

*: coefficient of determination, RCA-S: right coronary artery (RCA) stenosis > 70% and RCA graft, RCA-NS: no RCA stenosis, SVI:

stroke volume index, CVP: central venous pressure, PCWP: pulmonary capillary wedge pressure,

RVEDVI: right ventricular end diastolic

volume index, T1: 10 min after anesthesia induction, T2: 10 min after Y-graft formation started, T3: 10 min after sternum closure. *: P <

0.05.
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