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Assessment of Parameters Measured with Volumetric Pulmonary Artery Catheter as
Predictors of Fluid Responsiveness in Patients with Coronary Artery Occlusive Disease

Ji Yeon Lee, M.D.*, Young Lan Kwak, M.D.*, Jong Hwa Lee, M.D.*, Jae Kwang Shim, M.D.*,
Kyung-Jong Yoo, M.D.**, Seung Bum Hong, M.D.*

Background: Accurate assessment of the preload and the fluid responsiveness is of great importance for optimiz-
ing cardiac output, especially in those patients with coronary artery occlusive disease (CAOD). In this study, we
evaluated the relationship between the parameters of preload with the changes in the stroke volume index (SVI)
after fluid loading in patients who were undergoing coronary artery bypass grafting (CABG). The purpose of this
study was to find the predictors of fluid responsiveness in order to assess the feasibility of using certain parame-
ters of preload as a guide to fluid therapy. Material and Method: We studied 96 patients who were undergoing
CABG. After induction of anesthesia, the hemodynamic parameters were measured before (T1) and 10 min after
volume replacement (T2) by an infusion of 6% hydroxyethyl starch 130/0.4 (10 mL/kg) over 20 min. Result: The
right ventricular end-diastolic volume index (RVEDVI), as well as the central venous pressure (CVP) and pulmonary
capillary wedge pressure (PCWP), failed to demonstrate significant correlation with the changes in the SVI (%).
Only the right ventricular ejection fraction (RVEF) measured at T1 showed significant correlation with the changes
of the SVI by linear regression (r=0.272, p=0.017). However, when the area under the curve of receiver operating
characteristics (ROC) was evaluated, none of the parameters were over 0.7. The volume-induced increase in the
SVI was 10% or greater in 31 patients (responders) and under 10% in 65 patients (non-responders). None of the
parameters of preload measured at T1 showed a significant difference between the responders and non-responders,
except for the RVEF. Conclusion: The conventional parameters measured with a volumetric pulmonary artery cathe-
ter failed to predict the response of SVI following fluid administration in patients suffering with CAQD.

(Korean J Thorac Cardiovasc Surg 2008;41:41-48)
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Table 1. Demographic data
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Group NR (n=65) Group R (n=31)

Parameters All patients (n=96)

Age (yr) 63.1£9.0
Gender (MJF) 67/29
Weight (kg) 65.8+10.1
Height (cm) 162.4+8.7
BSA (m’) 1.70£0.17
DM 35 (36%)
HTN 58 (60%)
Medication

Vasodilator 67 (59%)

B blocker 70 (73%)

CCB 53 (55%)

ACE inhibitor 48 (50%)

Diuretic 8 (8%)
Graft No. 3 2~5)
LVEF (%) 60.2+10.7

62.8+8.1 63.8410.9
49/16 18/13
66.0+9.6 65.5+11.3
163.0+8.9 161.3%8.2
1.70+0.18 1.71%0.17
25 (38%) 10 (32%)
41 (63%) 17 (55%)
47 (72%) 20 (65%)
49 (75%) 21 (68%)
38 (58%) 15 (48%)
31 (48%) 17 (55%)
7 (11%) 1 3%)

3 2~5) 3 (2~5)
59.5+11.6 61.448.8

All values are meantSD (range) or number of patients (%); Group R=responder group Group, NR=non-responder group ;
BSA=body surface area; DM=diabetes mellitus; HTN=hypertension; CCB=calcium channel blocker; ACE=angiotension converting en-

zyme, LVEF=preoperative left ventricular ejection fraction.
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Table 2. Correlations between predictors of preload and stroke
volume index

A SVI (%) A SVI (%)
CVPI(T1) r 0144 A CVP r 0091

P 0162 P 0380
PCWP(TI) r 0080 A PCWP r 0086

P 0440 P 0405
RVEF(T1) r 0272 A RVEF r 049

P 0017* P 0.000*
RVEDVI(TI) r 0018 A RVEDVI r 0228

P 0873 P 0.040%

R=coefficient of correlation, CVP=central venous pressure;
PCWP=pulmonary capillary wedge pressure; RVEF=right ven-
tricular ejection fraction; RVEDVI=right ventricular end dia-
stolic volume index; SVI=stroke volume index; T1=before fluid
loading; *p<0.05.
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Table 3. Changes in hemodynamic data after fluid loading

Tl ™
Group NR (n=65) Group R (n=31) Group NR (n=65) Group R (n=31)

HR (beats/min) 6249 67+8* 61+10 58+9"
MAP (mmHg) 76412 7711 76+13 7549
CVP (mmHg) 743 10+37 10+37
MPAP (mmHg) 1644 15+4 19+4° 19437
PCWP (mmHg) 1244 11+4 14437 14437
RVEDVI (ml) 135425 134426 137424 145426
RVEF (%) 39+8 35+9% 34+77 35+8

CI (L/min/m’) 32+0.7 2.740.5% 2.8+0.6" 3.0£0.6
SVI (ml/m*/beat) 51.6+10.4 41.0+7.6* 46.1+9.4" 513+8.7+"

All values are mean=SD. Group NR=non-responder group; Group R=responder group, HR=heart rate; MAP=mean arterial pressure;
MPAP=mean pulmonary pressure; CVP=central venous pressure; PCWP=pulmonary capillary wedge pressure; RVEDVI=right ven-
tricular end diastolic volume index; RVEF=right ventricular ejection fraction; Cl=cardiac index; SVI=stroke volume index; T1=before
fluid loading; T2=10 min after fluid loading; *p<0.05 compared with Group NR; Tp<0.05 compared with T1.
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Fig. 1. Changes of RVEF, RVEDVI, Cl and SVI after fluid loading. Group R=responder group; Group NR=non-responder group; RVEF=
right ventricular ejection fraction; RVEDVI=right ventricular end diastolic volume index; Cl=cardiac index; SVI=stroke volume index; T1=before

fluid loading; T2=10 min after fluid loading; *p<0.05 compared with T1.
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