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The Potential of Peripheral Venous Pressure as a Substitutional Hemodynamic Parameter of Central Venous
Pressure in Hypovolemic Patients with Coronary Artery Disease

Jong Hwa Lee, M.D.*, Young Lan Kwak, M.D.*, Young Jun Oh, M.D.*, Helen Ki Shinn, M.D." , Seung Ho Kim, M.D., Kang Hun

Lee, M.D., and Sou Ouk Bang, M.D.*

Departments of Anesthesiology & Pain Medicine and *Anesthesia & Pain Research Institute, College of Medicine, Yonsei University, Seoul,
! Department of Anesthesiology and Pain Medicine, College of Medicine, Inha University, Incheon, Korea

Background: Peripheral venous pressure (PVP) was known to have significant correlation with central venous pressure (CVP)

in patients with normal and abnormal cardiac function.

substitute of CVP for volume status monitoring.

The purpose of this study is to evaluate the possibility of PVP as a

Methods: 41 hypovolemic patients with pulmonary capillary wedge pressure (PCWP) below 10 mmHg, scheduled for elective

coronary artery bypass graft were included. CVP and PVP were measured from proximal port of pulmonary artery (PA) catheter

and antecubital vein, respectively. Each was connected to the same monitoring system by rigid tubes of same length. Measurements

were performed as follows: after PA catheter insertion; after increasing PCWP above 10 mmHg by LV. fluid infusion; and after

anesthesia induction. Hemodynamic variables were recorded at end-expiration after stabilizing for 5-10 minutes.

analysis, Bland and Altman plot was created.

Results:

The overall mean bias between CVP and PVP was -0.7 mmHg (95% confidence interval, -1--0.5).
of agreement of mean bias was 2.1--3.6 mmHg.
mmHg (98%). The direction of CVP change was predicted by PVP in 68%.

For statistical

Limits
118 out of 121 PVP measurements were within the ranges of CVP + 3
However, larger changes of PVP (= 2 mmHg)

predicted the changes of CVP with increased accuracy (90%). There were only 5 cases that CVP and PVP had changed in opposite

direction.

Conclusions: In conclusion, PVP has a potential to be a substitutional hemodynamic parameter of CVP. (Korean J Anesthesiol

2004; 47: 69~74)
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central venous pressure, coronary artery disease, hypovolemia, peripheral venous pressure.
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Table 1. Demographic Characteristics and Co-morbid Factors (n = 41)

Sex (M/F) 33/8
Age (yr) 61 £ 9
Weight (kg) 67 + 8
Height (cm) 164 + 6
BSA (m?) 173 + 0.13
Preoperative EF (%) 60 £ 12
Number of diseased vessels 3+1
DM 17 41)
Hypertension 19 (46)
B-blocker 24 (59)
Co-morbid a, B-blocker 10 (24)
factors (%) Ca®* channel blocker 23 (56)
ACE inhibitor 31 (76)
Diuretics 7 (17)
Nitrates 5 (12)
Antianginal drug 34 (83)
Right coronary lesion 35 (85)

Values are mean + SD or number of patients (%). BSA: body
surface area, EF: ejection fraction, DM: diabetes mellitus, ACE:
angiotensin converting enzyme.
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Table 2. Hemodynamic Profiles and the Amount of Volume Infusion

Tl T2 T3
HR (beats/min) 64 + 12 63 + 10 66 + 11
MAP (mmHg) 89 + 12 89 + 12 78 + 13"
MPAP (mmHg) 13+3 15 + 2% 14 + 3"
PCWP (mmHg) 7+2 10 = 1% g +2
CVP (mmHg) 342 + % + 2
PVP (mmHg) 4£2 + % 6+ 2"
CI (L/min/m?) 3+08 32+08 3207
Amount of volume 354 + 171 91 + 57

infusion (ml)

Values are mean = SD. TI: hypovolemia (PCWP < 10 mmHg).
T2: after volume infusion, T3: after induction of anesthesia, HR:
heart rate, MAP: mean arterial pressure, MPAP: mean pulmonary
arterial pressure, PCWP: pulmonary capillary wedge pressure, CVP:
central venous pressure, PVP: peripheral venous pressure, CI: car-
diac index. *: P < 0.01 compared to T1, " P <001 compared
to T2.
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Table 3. Mean Bias, Standard Deviation (SD) of Difference, 95%
CI of Mean Bias and Limits of Agreement between

CVP and PVP
95% CI Limits of
n Mean bias SD of mean  agreement (mean
bias bias + 2 SD)
T1 40 -0.8 1.5 -1.3- 03 -3.7-2.1
T2 40 -1.0 1.4 -14- 05 -3.7-1.7
T3 41 -0.4 1.4 09 -0 -3.1-23
Overall 121 -0.7 14 -1- -05 -3.6-2.1

T1: hypovolemia (PCWP < 10 mmHg), T2: after volume infu-

sion, T3: after induction of anesthesia, CI: confidence interval, SD:
standard deviation.
4 X
37 x +1.96 SD
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s 0 Mean
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Average of CVP and PVP

Fig. 1. Bland and Altman plot of differences between overall si-
multaneous CVP and PVP readings (CVP-PVP) against the average
pressure ([CVP + PVP]/2) demonstrated mean bias (-0.7) and
limits of agreement of mean bias (-3.6-2.1). CVP: central ve-
nous pressure, PVP: peripheral venous pressure.
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Table 4. Accuracy of the Direction of PVP Change in Predicting
Absolute PVP change
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