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Peripheral venous pressure to monitor fl uid 
resuscitation in burns-more confusing than helpful?

Lavrentieva Athina

Optimizing cardiovascular function to ensure adequate 
tissue oxygen delivery is a key objective in the care of 
critically ill burn patients. Pronounced hemodynamic 
fl uctuation during initial burn resuscitation, the Intensive 
Care Unit stay, or during major surgical procedures 
requires close monitoring of hemodynamic status. 
The choice of which hemodynamic monitor to use on 
critically ill burn patients depends on the physician’s 
knowledge of the basic technical principles of the 
device’s function; convenient and effective device use; 
device safety and accuracy, and reliability compared 
to the current standard of care.[1] The effectiveness of 
hemodynamic monitoring depends both on available 
technology and on our ability to diagnose and effectively 
treat the disease for which it is used.

The present study evaluated the use of peripheral venous 
pressure (PVP) monitoring and demonstrated reliable 
agreement between central venous pressure (CVP) and 
PVP over a 10 h period, suggesting that PVP monitoring 
can be used as a simple, cost-effective, and less invasive 
substitute for CVP monitoring in patients admitted to 
the burns Intensive Care Unit.[2] This method may have 
potential implications for clinical situations where CVP 
is used for patient care decisions, in situations where 
central venous site is inaccessible and also to avoid 
the complications of central venous catheterization in 
critically ill burns patients.

The question that however arises is whether the 
measurement of CVP and PVP, as its surrogate, has 
clinical utility and whether it will be able to help us 
to assess the hemodynamic status of our patients and 
change our therapeutic approach in order to improve 
their outcome. Recent clinical review[3] emphasizes that 

hemodynamic monitoring can only improve outcomes 
if three conditions are met: The data obtained from 
the monitoring device must be suffi ciently accurate to 
be able to infl uence therapeutic decision making; the 
data obtained from the monitoring system must be 
relevant to the patient being monitored; and changes in 
management made as a result of the data obtained need 
to be able to improve outcomes. If these three conditions 
are not met, monitoring is unlikely to be associated 
with improved clinical outcome in critically ill patients 
regardless of the monitoring technique.

Many different monitoring systems with different 
degrees of invasiveness are now available, and 
physicians may feel somewhat confused by the 
range of options. Classifying them according to how 
accurate (closeness of measured values to the “true” 
value, expressed as the bias) or precise (variability 
of values due to random errors of measurement) 
they are is diffi cult because of the lack of a perfect 
“gold” standard for comparison.[3] The present study 
evaluated the usefulness of PVP measurement by 
comparing monitoring data with data obtained from 
the use of central venous catheter as the reference; 
PVP trends seem to provide equivalent physiological 
information to CVP trends in this specifi c subset of 
patients. As changes in PVP parallel changes in CVP, 
the authors concluded that PVP monitoring may 
offer an alternative to direct CVP measurement for 
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estimation of volume status and for guiding fl uid 
therapy in burn patients.

However, a word of caution is needed here. The basis 
for using CVP and as its surrogate, PVP to guide fl uid 
management comes from the belief that CVP refl ects 
intravascular volume; specifi cally, it is widely believed 
that patients with low CVP are volume depleted, 
while patients with high CVP are volume overloaded. 
However, data suggest that this approach may be 
questionable, and the monitoring of CVP to guide fl uid 
therapy has its own major limitations.[4]

Central venous pressure is considered to be the 
back-pressure to systemic venous return.[1] Elevation 
in CVP refl ects right ventricular pressure overload, 
although this gives no information on the precise 
etiology involved. CVP seems to be a measure of right 
atrial pressure alone; and not a measure of blood volume 
or ventricular preload. Recent publications referred 
to a very weak relationship between CVP and blood 
volume, as well as the inability of CVP to predict the 
hemodynamic response to fl uid challenge.[5,6] It has been 
recognized that measurements of the “static” cardiac 
filling pressure cannot accurately reflect preload or 
fl uid responsiveness. It may be more useful to monitor 
“dynamic” parameters, for example, pulse pressure 
variation, to detect hypovolemia and guide fl uid therapy 
in critically ill patients.[3] On the other hand, measurement 
of CVP may be useful in select circumstances, such as in 
patients who have undergone a heart transplant, or in 
those who have suffered a right ventricular infarction or 
acute pulmonary embolism.[4] In these cases, CVP may 
be used as a marker of right ventricular function rather 
than an indicator of volume status.

The present study[2] describes a simple, inexpensive, 
and minimally invasive technique that can be used as 
a substitute to CVP and demonstrates the acceptable 
accuracy of PVP monitoring (the changes in CVP and 
PVP are strongly correlated and consistent over time). 
Considering that the clinical utility of CVP as a guide to 
diagnosis or therapy in critically ill patients continuous to 
be disputed; also considering the fact that PVP provides 
equivalent physiological information to CVP,[7,8] the 

clinical usefulness of PVP monitoring is questionable. 
An isolated measurement of CVP or PVP, like any other 
single hemodynamic variable, cannot describe the state 
of the circulation. However, when history and physical 
examination are insuffi cient, clinicians can integrate 
CVP into hemodynamic assessment along with other 
monitoring such as a functional hemodynamics and 
echocardiography.[9]

Of the three aforementioned conditions required for 
outcome benefi t with the use of monitoring systems, only 
the fi rst seems to be fulfi lled. Although this study assessed 
the agreement of CVP with PVP and demonstrated such 
an agreement, no defi nite conclusion can be drawn about 
the clinical usefulness of PVP monitoring in terms of fl uid 
management in burn patients.
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